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THESIS ABSTRACT

Throughout this effort, our guiding principle has been that the study of development

is better served by explicitly including the multi-dimensional and the multi-objective

properties of development plans into policy relevant models. In order to be of 

operational use in policy analysis and guidance, the models should closely fit the 

substantive context and. where required, include relevant subsystems and their

interdependencies. The extent of the required flexibilities for a multi-objective

planning for national development, which our models readly accommodates, are generally 

dependent on proper integration of system characteristics (and exhibited behaviors) with 

decision making (which includes consideration of policy makers attitudes and the extent 

of their ability to exercise influence over the system’s behavior). In this thesis we 

represent mixed planning situations, observed in a large class of developing countries, by 

integrating models and information about system behaviors with planning activities 

affecting the inputs, the outputs and. in some cases, aspects of that behavior. 

Additionally, our framework and its analytical foundation accommodate the potential 

flexibilities required in modelling issues applicable to many development situations, 

particularly the simultaneous consideration of multiple objectives and their mixed 

impacts.

The models presented in this thesis utilize the principles of input-output modelling to 

represent relationships between and within economic and social-demographic systems for 

both internal activities and dynamic flows over time. However, straightforward 

application of input-output models is not enough. Since planning is a goal-setting and 

decision-making activity, we need to modify input-output models to permit the 

satisfaction (as closely as possible) of these goals which involves compromise and 

adjustments of goals and preferences during the planning process. To do this we join 

input output analysis with the ideas of goal programming as a more faithful 

representation of the characteristics of development planning and decision making. 

Hence, we are able to structure an integrated system for national development with 

multiple and possibly conflicting goals.

By integrating among input-output and goal programming principles, in thesis, we 

specifically introduce the elements of a policy making system adequate to deal with the 

many dimensions that need to be simultaneously considered when planning the 

development of a nation such as Saudi Arabia. Such a nation has many features not 

encountered in the usual planning-development literature. Generally speaking it has the

U N IV ER S ITY LIBRARIES 
C A R N EG IE-M ELLO N  U NIV ERSITY 

PITTSBURGH, P EN N S YLV A N IA  15213



TH ESIS  A BSTRACT

status, characteristics and constraints particular to a "developing country." but it also has 

financial resources which are. theoretically, adequate for rapid development. These 

resources come largely, however, in the form of foreign exchange. Although Saudi 

Arabia may continue for some time to enjoy large foreign exchange surpluses, it must 

nevertheless consider shortages in human resources— in the domestic labor force— and in 

certain industrial outputs. An implicit objective of this proposed thesis is to provide a 

means for directing and controlling the balance between domestic and expatriate labor 

in a way that ensures that longer run capabilities within Saudi Arabia will be produced.

Since policy directions and development programs are implemented on a variety of 

socio-economic as well as physical dimensions, another objective of this thesis is to 

clarify the interdependence among several of these subsystems and the cross impacts of

their planning activities. The criteria to be used are not solely economic. Social and

demographic characteristics must be simultaneously considered for long-run as well as 

short-run consequences in any reasonably adequate approach to development planning 

for Saudi Arabia. This, in turn, requires the development of adequate planning tools. 

This thesis addresses two subsystems namely Economic-Manpower and Housing 

development models. These subsystems in turn will form part of a multi-objective 

framework within which different aims and policies may be reconciled.

Specifically, planning in Saudi Arabia is regarded as a process in which objectives and 

criteria. evolve rather than as a situation in which they have already been established.

Impact analyses and implementability are part of the criteria of evaluation. Decisions

emerge after a number of opinions, conflicts, and dissents are resolved, more or less, 

with a combining and recombining of information. Information feedback about the 

achievement of goals and their possible effects on others plays an important role, in 

our context, for the successive adjustments of preferences and reconciliation of 

conflicting goals between different decision-makers. In our context, the Ministry of 

Planning is seen to be the primary user of our models. Their interest is in the analysis 

of alternative solutions and the consequences of various subsystem requirements along 

with the trade-offs among planning activities. The Ministry of Planning’s role extends 

from coordination (among subsystem and government agencies' planning activities) to 

arbitration (reflecting policy directions from a higher authority-the Council of 

Ministers) among the alternative preferences and planning goals. As such, several 

preferences within and between subsystems (initially defined by planners in the various 

areas) could be indicated and thereafter adjusted in an iterative process. We have.
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therefore, shown in various prototypes how the resulting effects of selected changes in 

goals and preferences including trade-offs among several of the goals can be traced and 

evaluated.

All of the work in this thesis is anchored in the substantive context of Saudi Arabia. 

Data were collected from several sources and. because of the usual lacunae, used as

prototypic (rather than actual) representation of Saudi Arabia's development charac

teristics. We had several objectives for our use of these prototype data: 1) to 

illustrate our model’s capabilities’. 2) to point to areas for data collection, and 3) in 

some cases, to examine tools and methods that could be used to provide necessary 

estimates. We may recall that one set of purposes of the models we selected is

directed towards their use when the requisite data are available. An equally important 

set of uses, however, involves the use of these models to systematize the collection of

data. The latter can help guide the needs for data quality in terms of the uses to
which they are to be put.

To portray all relevant aspects of the development situation characteristic of Saudi 

Arabia is a task beyond the scope of this thesis: therfore. we were rather selective.

In Chapter One a review of the properties of multidimensional accounting and 

planning is presented in a way that is pertinent to this thesis. An outline of the 

planning and decision making structure in Saudi Arabia is also provided. This chapter 

concludes with a summary of models for socio-econom ic and housing development to be 

presented in detail in the following chapters of the thesis.

In Chapter Two, we present the detailed development of a socio-economic model 

incorporate issues specific to the development of Saudi Arabia such as the changes in 

the structure of production with industrialization and the role of imports in supple

menting domestic production. In addition, specific attention is accorded to the 

demographic and social aspects of labor inputs and outputs, particularly expatriate 

labor's participation in production and in government. Moreover, we introduce 

government agencies' plans for capital development and for their own operation.

The planning problem is presented in Chapter Two as a multi objective goal program 

dealing simultaneously with expatriate labor and government planning goals. Finally, we 

examine multi period numerical applications of alternative policies to evaluate between 

alternative priorities and conflicting goals.
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In Chapter Three we develop a model for housing development indicating the various 

planning activities and behavioral changes influencing fam ily-to-house distributions. 

Housing development in this model is guided mainly by the criterion (of which the aim 

is to improve conditions) for families whose housing is considered to be within the 

government's direct or indirect responsibility. We also consider the inputs and outputs 

of families as well as their changing characteristics over time. This includes the 

migration and immigration of expatriate families and the ensuing housing requirements 

and/or vacancies. We then link this model to the overall socio-economic model 

developed in Chapter Two to examine the cross impacts as well as the multiplier effects 

of housing development on the rest of the system.

The planning problem is presented in Chapter Three as a multi objective goal 

program dealing simultaneously with goals related to the housing distribution of new

families and the redistribution of existing families. Further, by linking this model to

the socio-economic model developed in Chapter Two. we consider also those goals 

dealing with expatriate labor and with government plans.

Finally, we examine numerical applications of alternative policies to evaluate 

alternative priorities and goals.

Chapter Four focuses on the input-output characteristics of houses, population, and 

families: it presents a multi period model to deal with the transitions and changes

affecting the joint fam ily-to-houses distributions. Further we examine demographic,

family, and houses input-output properties to project changes in families and houses and 

in turn estimate future housing conditions and housing needs. The recursive impacts 

from these changes are then considered in connection with the housing development

model developed in Chapter Three. Further, to support our model, we examine

prototypical data for changes in family characteristics in Saudi Arabia. In effect we

develop a model to estimate the non-stationary transition probabilities needed to project 

the future distribution of families. Finally we extend the applications in Chapter Three 

to include the recursive effects resulting from the transitions.

Despite their complexity, our models are of necessity partial in their breadth and 

depth. Hence, we conclude this thesis by examining its developments and also by

pointing to areas for future research.



"... The study o f "system s" is an increasingly popular ac tiv ity .....a
response to a need fo r synthesizing and analyzing com plexity  ......
necessity w ill have to master invention and a/so provide substance to 
go with the n am e '1

"In art as in science there is no delight w ithout the detail, and it 
is on details that I have tried to  f ix  reader's attention. Let me repeat 
that unless these are throughly understood and rem em bered, all 
'general ideas' (so easily acquired, so profitab ly  resold) must 
necessarily remain but worn passports allow ing their bearers 
shortcuts from  one area o f ignorance to another"2

H. Simon. "The A rch ite c tu re  o f  C om plex ity". P roceeding  Qf the A m erican  Philosophical Society. 
106 , Dec 1 9 6 2 .

2
V lad im ir Nabokov, Translators In troduc tion  to  Pushkin's Eugene onegin Patheer Publishers N ew  

York 1 9 7 2 . '
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CHAPTER 1 
INTRODUCTION, OBJECTIVES, AND DIRECTIONS

1.1 BACKGROUND AND OBJECTIVES

Isolated fo r  a long period o f time, by geography and choice, Saudi Arabia has 

recently acquired some o f the means fo r  building a "m odern" state. Changes that 

usually have spread out over several generations are being compressed into a fe w  

short years. As a consequence, the tribal characteristics and the traditional life 

styles are changing, w ith  some resistance, to  accom m odate new flo w s  o f in fo r

mation. M odern transporta tion  and communication systems being introduced to  the 

country and continuing contacts w ith  the outside w o rld  have resulted in a rapid 

interchange and f lo w  o f goods, people and ideas. Some o f the subsequent changes 

have already occurred  in several ways including rapidly g row ing  cities as well as 

social and econom ic changes. To prom ote  these transitions, the governm ent has 

o ffe re d  incentives to  secto rs  o f the population to  im prove their quality o f  life, 

including housing, education, and work.

Saudi Arabia exhibits some aspects o f a rapidly developing nation w ith  varied 

successes and mixed (positive and negative) impacts in adaptation to  local situations. 

Among the many planning ob jectives that have prevailed during recent periods are:

•  Acceleration o f economic, physical, and social development beyond 
what m ost developing (underdeveloped) nations have experienced

•  Expansion o f the capability to  undertake rapid development

•  Reduction o f  econom ic and other constra ints and an opportun ity  to  
implement d iffe re n t types o f plans and proposals

•  The need fo r  developing a com prehensive in form ation base and 
methods and procedures fo r  im proved planning and plan development 
to  whatever degree o f sophistication might be required.

The purpose o f this thesis is to  introduce the elements o f a po licy making 

system model which is adequate to  deal w ith  the many dimensions that need to  be 

simultaneously considered when planning the development o f a nation such as Saudi
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Arabia. Such a nation has many features not encountered in the usual planning-

development literature. Generally speaking it has the status, characteristics and 

constraints particular to  a "developing country," but it also has financial resources 

which are, theoretically, adequate fo r  rapid development. These resources come 

largely, how ever, in the fo rm  o f fo re ign  exchange.

In the case o f Saudi Arabia, no o ther m ajor natural (domestic) resource 

besides oil and some o f its byproducts are available. This means that there must be 

large amounts o f im ports o f both fo re ign  resources and labor w ith  which to  

undertake immediate development. A lthough Saudi Arabia may continue fo r  some 

time to  en joy large fo re ign  exchange surpluses, it must nevertheless consider 

shortages in human resources— in the dom estic labor fo rc e — and in certain industrial 

outputs. An im plic it ob jective  o f this p roposed thesis is to  provide a means fo r  

directing and contro lling  the balance between dom estic and expatriate labor in a way 

that ensures that longer run capabilities w ith in Saudi Arabia w ill be produced.

Since po licy d irections and developm ent program s are implemented on a 

variety o f soc io -econo m ic  as well as physical dimensions, another ob jective  o f this 

thesis is to  c la rify  the interdependence among several o f these subsystems and the 

cross impacts o f their planning activities. The criteria  to  be used are not solely

economic in character. Social and demographic, as well as econom ic characteristics

must be simultaneously considered fo r  lo n g -ru n  as well as s h o rt-ru n  consequences

in any reasonably adequate approach to  developm ent planning fo r  Saudi Arabia. This, 

in turn, requires the development o f adequate planning mechanisms, including new 

varieties when necessary. This fo rm s the main sub ject o f this thesis which w ill be 

addressed in tw o  subsystems namely econom ic-m anpow er and housing development. 

These subsystems in turn w ill fo rm  part o f a m u lti-o b je c tive  fram ew ork  and to  aid 

in planning activities and resolution o f d iffe re n t aims and policies.
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1.2 INTRODUCTION AND PREVIEW

M ore generally, the purpose o f the proposed thesis is to  develop a 

multidimensional planning capability fo r  countries which, like Saudi Arabia, have the 

possibilities o f re latively rapid development open to  them. The central idea fo r  this 

thesis is the need fo r  developing a multidimensional planning fram ew ork  and 

m ethodology to  s tructure  these separate areas o f planning into an integrated system. 

This includes accom m odating impacts and feedbacks between the com ponent sys

tems as well as the internal dynamics o f each.

Planning fo r  national development has been and still is being studied in a 

fragm ented way by researchers in a d iversity o f fields, including economics,

sociology, health, and education. There is a lack o f any real synthesis, especially

w ith  respect to  impacts o f one areas planning on another's. This can result in 

frustra tion  o f ob jectives as well as waste o f resources and possible loss o f 

potential. The lack o f integration, which is present in m ost country development 

planning, makes it especially im portant to  exp lore  these issues in a case like Saudi 

Arabia where the resources and opportun ities are available fo r  the implementation o f 

such systems thinking w ithou t being frus tra ted  because o f lack o f adequate 

resources to  develop these capabilities. 1 The planning system developed in this 

thesis could be usefu l fo r  other countries besides Saudi Arabia, which have 

adequate resources and are at early stages o f development. For concreteness, 

however, the focus here w ill be geared to  the spec ific  characteristics o f the Saudi

Arabian situation. The use o f expatriate labor w ill thus be given a prom inent place

at various stages o f  development since this is a salient characteristic o f the Saudi 

Arabian problem. It fo rm s part o f the strategic planning which is d irected tow ards 

the substitution o f expatriate labor by dom estic labor at later dates.

The desired national supply o f labor is to  be produced through the educa

tional and training systems. A t each stage, w e may observe that housing and other 

services which are tied to  newly located or g row ing  industries w ill also be 

com ponents o f this national accounting and planning system. This, in turn, w ill 

require still m ore expatriate labor and this, too , w ill need to  be explic itly  accom m o
dated in the plans.

The fo llow ing  three systems constitu te  a minimum basis guiding this thesis

For a m ore com p le te  d iscussion  on the system s approach and in te rd isc ip lina ry  m odelling  See [ 1 
3 5 , 104, 107 . 157 , 166 , 2 5 6 , 2 5 7 , 2 8 3 ] .
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development: 1-  econom ic development and industrial d iversification. 2 -  manpower

development including im portation o f expatriate labor and/or training o f domestic 

labor and 3 -  housing development including fa m ily -to -h o u s in g  d istributions and the 

matching o f housing stock to  population g row th  and derived o r inevitable changes 

o f  fam ily characteristics. The ob jective  is to  deal w ith  all o f  these dimensions 

simultaneously. However, each is to  be developed separately w ith  linkages identified 
en route  to  an integrated system planning model.

For purposes o f this thesis the focus w ill be on the f irs t — economic 

developm ent and the th ird  housing developm ent—  as com ponents fo r  detailed 

model analysis. The development o f  an adequate planning fram ew ork  and m ethod

o logy being our central concern, only the appropria te linkages to  the second area -  
-m anpow er development and use—  w ill be dealt with.

Besides helping to  coordinate planning activities, this integrated approach to  an 

accounting system fo r  national planning could also be a guide fo r  im proving the data 

development and modelling e ffo r ts  o f governm ent agencies involved in planning It 

could help such agencies develop analytical models fo r  their own use in some cases 

and even when they have their own models, it can provide a basis fo r  jo intly 

examining the pertinent parameters and comm on data requirem ents o r at least make 

it possible to  consider the interfaces between d iffe re n t models. To demonstrate 

how  this might be done, our research strategy w ill be to  select tw o  closely related 

systems, namely, s o c io -  econom ic and housing development models. These will be 

developed separately, but we shall also develop un ifo rm  m ethodological concepts 
and related statistics and data fo r  servicing both.

P rototyp ica l data representing characteristics and p roperties  o f development 

planning in Saudi Arabia w ill be supplied to  provide insights as to  a) structure and 

availability o f data fo r  these p lanning-coord ination purposes, b) quality o f data and 

sensitiv ity o f models to  the data quality that is likely to  be available, and c) the 

fu rthe r modelling and data assembly developments that may be required. The data 

utilized here w ere drawn fro m  tw o  main sources: the M inistry o f Planning. [2 1 8 ,

2 1 9 ] ,  and the Departm ent o f Census and Vital Statistics, [####, #### ], o f Saudi 

Arabia. The M inistry o f Planning data fo r  the econom ic accounts w ere assembled 

by the firm  o f Coopers and Lybrand and fo r  education and manpower by the 

D ivision o f Technical Assistance and Special Studies at the W o rld  Bank. Some o f 

these data w ere based on sample surveys or on census data.2 Others, including

2 _
Data are p resen ted  in both physical and in value term s. The unit o f  m easurem ent fo r  econom ic 

accoun s and transactions is in thousands o r in m illions o f Saudi Riyals, som etim es as a surroaate fo r  
physical units, w h ile  labor is measured as number o f  laborers in each category.
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some o f the trends, w ere based on "learned guestimates" and expert opinions. 

These data should not be considered as definitive. Several questions about the 

sampling activities and observation and mapping e rro rs  remain to  be resolved. 

Additionally some o'f these data may be already obsolete.

Our exercise here is n o t.d ire c te d  to immediate use. It is rather to  consider 

data that are su ffic ien t to  test and illustrate the m odels possibilities fo r  planning and 

decision making Hence we use these data as a p ro to type  o f the Saudi Arabian 
developm ent situation.

All o f this is seen as appropria te f irs t  steps and as guides to  fu rther the 

development o f adequate planning systems fo r  countries such as Saudi Arabia.
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1.3 THESIS OUTLINE

In this chapter a rev iew  o f the p rope rties  o f multidimensional accounting and 

planning is presented in a way that is pertinent to  this thesis. An outline o f the 

planning and decision making structure in Saudi Arabia is also provided. This chapter 

conclude w ith  a summary o f models fo r  soc io -econo m ic  and housing development 

to  be presented in detail in the fo llow ing  chapters o f the thesis.

In Chapter Two, we present the detailed development o f an overall S o c io - 

Economic model w ith  spec ific  issues in the development o f Saudi Arabia such as 

the changes in the structure o f production  w ith  industrialization and the role o f 

im ports in supplementing dom estic production. In addition, spec ific  attention is 

accorded to  the demographic and s o c ia l. aspects o f labor inputs and outputs, 

particularly expatriate labor s partic ipation in production  and in government. 

M oreover, we introduce government agencies' plans fo r  capital development and fo r 

their own operation. The m odels fo rm ula tion  in Chapter Tw o w ill be supported by 

p ro to type  data indicative o f pertinent aspects o f Saudi Arabia's econom ic, social, and 

demographic characteristics.

The planning problem  is presented in Chapter Tw o as a multi ob jective  goal 

program  dealing simultaneously w ith  expatriate labor and governm ent planning goals. 

Finally, we examine multi period numerical applications o f alternative policies to 

evaluate between alternative p rio rities  and con flic ting  goals.

In Chapter Three we develop a model fo r  Housing Development indicating the 

various planning activities and behavioral changes influencing fa m ily -to -h o u s e  d is trib 

utions. Housing development in this model is guided mainly by the c rite rion  (of 

which the aim is to  im prove conditions) fo r  fam ilies whose housing is considered to 

be w ithin the government's d irect or indirect responsibility. W e also consider the 

inputs and outputs o f families as well as their changing characteristics over time. 

This w ill include the m igration and immigration- o f expatriate fam ilies and the ensuing 

housing requirem ents and/or vacancies. In progression, w e link this model to  the 

overall soc io -econo m ic  model developed in Chapter Tw o to  examine the cross 

impacts as well as the multiplier e ffe c ts  housing developm ent has on the rest o f the 
system.

The planning problem  is presented in Chapter Three as a multi ob jective  goal 

program  dealing simultaneously w ith  goals related to  the housing d istribution o f new 

families and the redistribution o f existing families. Further, by linking this model to
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the soc io -econo m ic  model developed in Chapter Two, we consequently consider 

also those goals dealing w ith  expatriate labor and w ith  governm ent plans. Finally in 

Chapter Three, we examine numerical applications o f alternative polic ies to  evaluate 

between alternative p rio rities and con flic ting  goals.

Chapter Four w ill focus on the inpu t-ou tp u t characteristics o f houses, 

population, and families; it w ill present a multi period  model to  deal w ith  'the 

transitions and changes a ffec ting  the jo in t fa m ily -to -h o u se s  distributions. Further 

we examine demographic, fam ily, and houses inpu t-ou tp u t p roperties  to  p ro jec t 

changes in fam ilies and houses and in turn estimate fu ture  housing conditions and 

housing needs. The recursive impacts fro m  these changes are then considered in 

connection w ith  the housing development model developed in Chapter Three. 

Further, to  support our model, we examine p ro to typ ica l data fo r  changes in family 

characteristics in Saudi Arabia. In e f fe c t  we develop a model to  estimate the non - 

stationary transition probabilities needed to  p ro je c t the fu ture  d istribution o f families. 

Finally w e extend the applications in Chapter Three to  include the recursive e ffe c ts  
resulting fro m  the transitions.

W e conclude this thesis by examining its developments and also by pointing 
to  areas fo r  fu tu re  research.
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1.4 MULTIDIMENSIONAL ACCOUNTING FOR MULTIPLE SYSTEMS

Stone, in [7 5 ] ,  p roposed a new approach fo r  the development o f a 

consistent statistical system linking m ajor com ponents o f social and econom ic 

systems; he fu rthe r suggested that, fo r  adequate accounting o f the dynamic states 

o f any system, one should deal w ith  in fo rm ation  about both stocks and flow s. W e 

shall fo llo w  this po in t o f v iew  and start by joining the inpu t-ou tpu t principles o f the 

Leontie f econom ic accounting model [1 8 5 , 214 , 2 8 0 ] w ith  Stone's social systems 

accounting [2 7 8 , 2 7 9 ] and then extending them in ways needed to  deal w ith  the 

d istinctive characteristics o f our substantive situationsfSaudi Arabia).3

S tones approach to  linking social and econom ic statistics was subsequently 

given an optim ization orientation by Schinnar [2 5 1 , 2 5 2 ] w ho used a goal 

programm ing approach to  link an econom ic inp u t-o u tp u t model to  a demographic 

inpu t-ou tp u t model. This, in turn, made it necessary to  expand the "value added" 

com ponent o f the econom ic model to  embrace the m ulti-d im entiona l accounts o f 

the population s activities. This is achieved by linking the activ ity -dem ograph ic  

characteristics o f the economically active population to  production  requirments. 

Schinnar's goal program m ing approach, to  what he re fe rs  to  as "eco-dem ograph ic 

planning, opened a variety o f other possib ilities (besides linking econom ic and 

demographic inputs and outputs). This approach enabled Schinnar to  a llow  fo r  

d iffe re n t degrees o f consistency in goal achievements (as measured by the goal 

discrepancies) between econom ic and dem ographic plans as a planning issue in its 

ow n right. And as such, the goal program ing approach allows fo r  t ra d e -o f fs  that 

could be related to  production  transactions and demographic developm ent programs. 

The demand fo r  com plete consistency among the d iffe re n t goals, the re fo re , was 

regarded as only one possib ility that m ight be less desired than o ther alternatives in 

some o f its consequences.

Economic, demographic and social p rocess systems have to  be dealt w ith 

along w ith  their linkages in contexts d iffe re n t fro m  those considered by Schinnar. 

For example, in the case o f Saudi Arabia, industrial development is at the beginning 

stages and the input output structure is ''evolving" through the incorpora tion  o f new

In national eco n om ic  accounts, input ou tpu t analysis is generally recogn ized  as an appropria te  to o l 
to  exam ine the e f fe c ts  o f changing demand behaviors o f  the g ross national p ro d u c t o f  a country. See 
Le o n tie f [ 181 — 1 8 7 ],  S tone [ 2 7 3 - 2 8 2 ] ,  N/ierniek [ 2 1 4 ] ,  Rogers [ 2 4 7  — 2 4 5 ] ,  D orfm an, Samuelson 
and S o lo w  [ 9 2 ] ,  Chenery [ 4 7 ] ,  Carter [ 3 1 - 3 2 ] ,  Input ou tpu t p rinc ip les  are also used in 
rep resen ting  active socia l p rocesses, e.g. population dem ographic activ ities [ 2 4 5 ,  2 7 5 , 2 7 6 ] ,  social 
accounting [ 1 8 ,  2 7 4 ] ,  educational sequences [ 2 7 7 ] ,  organizational analysis [ 1 2 ,  18 ] ,  and in general 
transitions and adm issions in "soc ia lly  active" sequences [ 2 7 3 ] ,
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industries and additions to  old ones. There fo re  we cannot assume stable structures, 

as in Schinnar’s application, and we w ill need to  a llow  fo r  alternative production 

activities including the expected, ex ante, input output changes.

The models developed in later chapters explic itly  a llow  fo r  substantive 

linkages so that planning fo r  each o f the systems and their c ross-im pacts  on one 

another may be dealt w ith  as desired. Thus, via this modeling, the issues pertinent 

to  the design fo r  the data base system are developed. The emphasis throughout is 

placed on the econom ic and demographic com ponents in three distinct soc io 

econom ic systems: (1)-  a national econom ic accounting model that is particularly

concerned w ith  issues o f econom ic aspects o f development, (2 ) -  a manpower and 

training accounting system, and (3 )- a fam ily-housing  accounting system. The f irs t 

and th ird  o f these systems are detailed in a way that recognizes the linkage supplied 

by the second. All three com ponents are, o f course, s trong ly related. For if a 

country is to  develop, it m ust be active economically; it must train and educate fo r  

movement fro m  one stage to  another; and it must provide jobs, houses, and other 

social amenities o f an appropria te scale and variety fo r  its population.

The general scheme o f the integrated system o f accounts that we desire to  

construct and its initial linkages are shown in Figure 1 -1  w here the three main 

com ponents are labeled I ,  I I ,  and I I I .  I ,  the E conom ic-M anpow er interaction, 

deals w ith  the demand fo r  labor fo r  both industrial developm ent and fo r  government 

and public service's. Under 11 the E ducation-M anpow er links includes both 

individuals moving from  the education system to  the m anpower system and those 

w ho re jo in  the education system fro m  the m anpower system. Finally I I I ,  Housing- 

Family includes interactions that a llow  fo r  the fa c t that fam ily association is a m ajor 

com ponent in the need and demand fo r  houses.

These three components I ,  I I ,  and I I I  are fu rth e r linked through inputs 

and outputs that indicate relationships among them. These are d iff ic u lt to  portray 

schematically, and no attem pt to  do this is made in Figure 1 -1  although the principle 

is clear. Soc io -dem ograph ic  characteristics must also be considered in fu rthe r detail 

such as age-sex, education type -leve l, occupation-grade, fam ily s ize-com position , 

and housing type-s ize . The individual characteristics in these accounts are related to  

the m anpower system, to  the education system, and to  the ir fam ily association—

the accounts also relate fam ily characteristics to  houses, etc. —  in a way that w ill

enable us to  precip itate the requisite details when required.

Other d istinctive features that are also not portrayed in Figure 1 -1 , may be

recorded as fo llow s:
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For industrial planning and soc io -econo m ic  accounts in Saudi Arabia, the 

in ter-industria l transactions and the demand fo r  dom estic products  are largely 

supplemented by imports. The dom estic industrial structure is only beginning to  take 

shape, and this includes the in troduction  o f whole new industries. Thus one cannot 

remain w ith  the usual assumption o f constant co e ffic ie n ts  as in an ordinary Leontief 

model. Instead, the technological co e ffic ie n ts  must be allowed to  vary as part o f 

the industrial development plans. Furthermore, the mix o f industries —  or 

technologies to  be introduced, and their e ffe c ts  on econom ic g row th  and labor 

development are themselves an im portant planning issue.

An accounting model fo r  development which is pertinent to  Saudi Arabia must 

also address issues related to  the degree o f dependence on im ports .4 In addition to 

the usual im port uses and substitutions between goods and services, w e also require 

spec ific  attention to  the use o f expatriate labor in national developm ent.5 The 

concern is mainly w ith  demands fo r  particular skills, domestic supply and fore ign 

recruitm ent along w ith  the development o f dom estically available labor which through 

education and training can be substituted (sooner o r later) fo r  expatriate labor.6

It should be stressed here that part o f the planning needs to  consider the 

possib ility o f m ultip lier e ffe c ts  between the in flo w  o f expatriate labor and the 

various public services including education and housing. Entering expatriate popula

tion w ill require housing, fo r  example, which w ill require expansion in industrialization 

to  service housing construction needs. The latter w ill again require labor, perhaps 

expatriate, and this in turn, too, needs to  be anticipated in a m ore comprehensive 

plan. It may be d iff ic u lt to  po rtray  these interdependences schematically because o f 

the m ultip lic ity o f simultaneous interactions. Conceptually, however, one may view 

the interdependence in terms o f feedback cycles and interactions. See Figure 1 -2  

fo r  a simple diagram o f one o f these cycles. In this cycle, industrial planning 

requires m anpower planning and education planning, which leads to  im port o f labor 

and to  polic ies o f substitution o f labor. This, in turn, a ffe c ts  fam ily com position 

and housing distribution. Planning fo r  houses then leads back to  industrial planning 

through these housing links, and so on.

For s p e c if ic  s tudy o f  im ports  and the ir subs titu tion  re fe r  to  Clark [ 5 5 ]  and Cam eron [ 2 9 ] ,  and 
fo r  the ir in fluence  on the g ro w th  rate see Reyes [ 2 4 1 ] ,

5
It should be no ted  here that industria l goals have been generally constra ined  by the labor market 

(which, in turn, is s u b je c t to  the f lo w  fro m  the education secto r). Golladay in [ 1 2 3 ] ,  fo r  example, 
cons ide rs  bo th  a constra ined  education m odel and a steady state econom ic  m odel and a ttem pts to  deal 
w ith  the ir deve lopm ent parametrically.

0
This po in ts  to  the fu rthe r need to  deve lop linkages to  an education —m anpow er plannma In 

Figure A - 1 ,  A p pend ix  A  the diagram p roposes  general re lationsh ips to  fu rth e r s tru c tu re  m anpower, 
education, and population  interactions.
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FIGURE 1-4: THE STRUCTURE OF PLANNING 

Source: Second Developm ent Plan
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Formally, one may also characterize these interdependencies in a way that 

allows fo r  fu rth e r e ffec ts , e.g., via m ultiplier relationships, w ithin and between 

systems that determ ine the primary as well as the secondary inputs that each o f the 

systems has to  provide. Evidently, this also needs to  be considered. For if, via 

these m ultip lier e ffe c ts , one system fails or lags in its inputs, the rest w ill be 

d is torted o r w ill encounter a variety o f unanticipated d ifficu lties. The multipliers 

w ith  regard to  housing development w ill be identified in this thesis and s tud ied 'in  
detail.

In Saudi Arabia, the governm ent undertakes responsib ility fo r  guiding the 

improvements in quality o f life. In this process, wealth is red istributed in the fo rm  

o f services, program s, and facilities e.g. in housing, education, health, communication, 

and also in general programme to  induce segments o f society to  im prove their own 

w ithout d irect governm ent involvement.7 Housing development which depends to  a 

great degree on the population mix and on the ability o r inability o f the population 

to  provide fo r  itse lf is considered, in our context, to  be one o f governm ents 

responsibilities. The direct as welj as ind irect ro les o f governm ent in housing 

development are examined in a model fo r  housing development in a later chapter. 

In this model w e adopt the principles o f social input—output accounting developed 

by Stone [2 7 5 , 276, 2 7 8 ] to  deal simultaneously w ith  stocks and flo w s  o f families 

(domestic and expatriate) and houses as well as their relationships.

Government, generally through its d irec t involvement,' is in fa c t a major 

consumer o f goods and services in Saudi Arabia. This is re flec ted  in the annual and 

period ic capital and operation plans o f the d iffe re n t governm ent agencies. Each 

agency establishes its own goals and develops plans to  attain these goals "as closely 

as possible". These agencies may aim to o  high in their ow n plans o r they may 

underestimate interaction requirements w ith  o ther plans as well as m ultip lier e ffec ts . 

Consequently, public services planning is necessarily interdependent w ith  manpower 

development and industrial development.

In A ppe n d ix  1 -A , w e  present a taxonom y o f  issues involved in the "quality o f  life " 
considera tions organized to  indicate both qualitative and quantitative dim ensions.



INTRODUCTION, OBJECTIVES, AND DIRECTIONS 15

1.5 MULTI OBJECTIVE PLANNING FRAMEWORK

Planning in Saudi Arabia may be regarded in term s o f a process in which 

ob jectives and criteria evolve rather than as a situation in which the latter have 

already been established. Impact analyses and implementability are part o f the 

criteria o f evaluation. Decisions emerge a fte r a number o f opinions, con flic ts , and 

dissents are resolved, m ore o r less, w ith  a combining and recombining o f in fo r 

mation. The resulting decisions re fle c t the organization o f the planning process, its 

management, and its con tex t over time.

In the course o f the fo llow ing  discussion, the planning activities in Saudi 

Arabia are presented fo llo w e d  by aspects o f the decision environments. Also, 

analytical concepts and m ethodologies are related to  these planning activities. First, 

planning and its ob jectives are discussed fo llo w e d  by delineation o f general 

principles related to  the m u lti-leve l fram ew ork  in which it occurs. To illuminate 

some o f the principles, we shall find it useful to  employ a fram ew ork  fro m  goal 

programm ing and the literature o f m u lti-ob jec tive  decision making.

1.5.1 In The Course of Planning

A ttem pts to  form alize -and organize planning activities in Saudi Arabia began 

w ith the gradual establishment and expansion o f several governm ent agencies. See 

Figure 1 -3  fo r  a list o f  these agencies. Each agency participates in the planning 

process through an annual listing o f its requirem ents in the fo rm  o f services, 

programs, and fac ilities .8 W hen the governm ent started e f fo r ts  to  develop its firs t 

five year plan, it became apparent that yet another part o f the process would 

involve coordination among agency plans. In 1960, the central planning organization, 

(CPO), was established under which the f irs t  5 -y e a r plan was developed w ith  the 

fo llow ing  key ob jectives fo r  the period 1 9 7 0 -1 9 7 5 ;

•  M ore rapid econom ic grow th;

•  Development o f human resources;

•  D ivers ifica tion  o f the economy.

P rior to  the second development plan o f 1975, the Central Planning

• Ref er  to  the taxonom y o f  Issues p resented In A ppe n d ix  1 -A .
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MINISTRY OF FOREIGN AFFAIRS
MINISTRY OF INFORMATION
MINISTRY OF JUSTICE
MINISTRY OF PILGRIMAGE AND WAQFS
MINISTRY OF POSTS,TELEGRAM, AND TELECOMMUNICATIONS
MINISTRY OF INTERIOR
MINISTRY OF INDUSTRY AND ELECTRICITY
MINISTRY OF TRANSPORTATION
MINISTRY OF DEFENSE
MINISTRY OF PLANNING
MINISTRY OF HIGHER EDUCATION
MINISTRY OF PUBLIC WORKS AND HOUSING
MINISTRY OF MUNICIPAL AND RURAL AFFAIRS
MINISTRY OF FINANCE AND NATIONAL ECONOMY
MINISTRY OF PETROLEUM AND MINERAL RESOURCES
MINISTRY OF AGRICULTURE AND WATER
MINISTRY OF COMMERCE AND INDUSTRY
MINISTRY OF LABOR AND SOCIAL AFFAIRS
MINISTRY OF EDUCATION
MINISTRY OF HEALTH

FIGURE 1-3: A LIST OF GOVERNMENT AGENCIES
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Organization developed into a fu ll cabinet o ff ic e  which became the M inistry o f 

Planning. The second 5 -ye a r plan fo r  1 9 7 5 -8 0 , prepared by the M inistry o f 

Planning, included the fo llow ing  ob jectives:9

Maintain a high rate o f econom ic g row th  by developing econom ic
resources, maximize oil earnings, and conserve depletable resources;

•  Reduce econom ic dependence on exports  o f crude oil;

•  Develop human resources through education, training, and improved
health standards;

•  Increase the w e ll-be ing  o f all groups w ith in the socie ty and fos te r
social stability under circumstances o f rapid social change;

•  Develop the physical in fra -s tru c tu re  to  support achievement o f these 
goals.

Notice the 7 0 -7 5  vs 7 5 -8 0  plan’s d iffe rence  in objectives. In the 7 5 -8 0  

plan added emphasis was placed on conservation o f oil resources, stability under 

rapid change, and the building o f the in fra -s truc tu re .

To focus the attention o f the various agencies on these objectives, the

M inistry o f Planning serves as the center fo r  coord ination o f national planning 

program s acting both as too l fo r  integration and the examiner o f possible policy 

directions. In other w ords, the M inistry o f Planning receives plans fro m  other

agencies o f government and also initiates plans o f its own.

To guide its tasks, the M inistry o f Planning has the fo llo w in g  as its objectives:

•  Accelerate the econom ic and social development o f the country;

•  Expand the capability o f the country to  absorb rapid development by
mobilizing and augmenting scarce managerial, m anpower, construction 
and other resources and directing them tow ard  the achievement o f
goals;

•  Eliminate physical and organizational constraints on planned implemen
tation by forecasting the potential problem s and taking action to 
prevent them from  occurring;

•  Develop the statistical and in form ation base fo r  im proved planning and 
. plan development;

•  Strengthen the m inistry's capabilities to  plan, schedule, and to  fo l lo w -  
up the implementation o f program s and pro jec ts ;

9
Source: Second Developm ent Plan, [ 2 1 7 ] ,
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•  Ascertain the degree o f success achieved in meeting plan targets and 
the extent to  which national ob jectives are not being attained.

•  Formulate co rrec tive  action recomm endations and/or new plans as 
required.

The f irs t  steps w ere taken to  establish an information- base and develop the 

too ls  necessary to  help the m inistry o f planning in coordinating various agencies as 

well as identify ing the impact o f agency plans and other policies on national 

development. It became necessary, then, to  employ quantitative and analytical models 

to  provide insights into several o f these com plex issues. Hence, our attem pt in this 

thesis is to  present models and methods to  handle some o f  these problems.

To appreciate aspects in the com plex background w ith in  which the M inistry o f 

Planning must operate, the fo llow ing  w ould be o f assistance:

1. Spatially the country can be "d iffe ren tia ted" into interrelated com po
nents, e.g. regions, districts, etc.; w ith in  each w e could represent 
decision making activities and analyze region spec ific  social and econ
om ic aspects as well as in te r-reg iona l activ ites.10

2. Pertinent soc io -econo m ic  systems can be disaggregated into smaller 
com ponents fo r  detailed analyses i.e. industrial secto rs  into industries, 
firm s, etc.

3. Decision making activities could be represented as a com plex multilevel 
system in relation to  both spatial d iffe ren tia tio n  and system disaggre
gation.

The structure  o f the national planning process as shown in Figure 1 -4  is 

intended to  portray not only the hierarchy o f organizations but also lateral re lation

ships that are involved in the planning p rocess .11 The vertica l dimension re flec ts  

the ro le  o f the M inistry o f Planning and the other agencies in preparing data, p ro jec t 

planning, agency plans, coordination, review , and approval. The accompanying

In th is thesis  the fo cu s  is on the coun try  as one spatial system  related to  the ou ts ide  w o r ld
through the f lo w  o f  people  and econom ic  services. Hence, the added need to  id e n tify  those spatial
linkages among the respective  systems. For exam ple , in te rreg iona l m igration, trade, transporta tion ,..e tc. 
The s u b je c t o f  internal spatial d iffe re n tia tio n  is, o f  course, the target fo r  fu rth e r study as w ill be
d iscussed in the conclud ing  chapter o f  this thesis.

11 Source: Second D evelopm ent Plan, [ 2 1 7 ] ,
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descrip tions depict an interdependent m u lti-leve l process o f decision making.12 At 

one level, the p ro jec ts  are prepared by the respective agencies indicating their goals 

and aspirations. A t another level, these plans are coordinated by the agency s 

representatives and the s ta ff o f the M inistry o f Planning under the general policy 

directions o f the "higher" levels o f the hierarchy. The M inistry o f Planning, jo in tly 

w ith  the various responsible agencies o f  government, p e rfo rm  the lateral re la tion

ships o f integration and coordination. A t this stage, too , tra d e -o f fs  among d iffe re n t 

soc io -econo m ic  ob jectives and goals are made by re fe rence  to  their c ross-im pac ts  

and nationa l-leve l consequences.

There are many aspects o f the national planning process which could be 

aided by adequate too ls  fo r  comprehensive planning. For example, w ithou t such aids 

the governm ent may vigorously pursue the industrialization process but fail to  

consider the required housing. Similarly, governm ent program s fo r  housing deve

lopments might be undertaken w ithou t studying the ir impacts on the multiplying 

needs fro m  econom ic sectors. The same is evidently true fo r  many other facets o f 
the planning process.

Thus, one o f the functions o f an adequate planning mechanism, such as the

one p roposed in this thesis, is to  enable the governm ent to  be in form ed in a way

that enables it to  determ ine when to  act d irectly on some activities and ind irectly on

others. To be o f maximum use, such a planning mechanism should also tie into the

various levels o f government, each provided w ith  adequate detail w ithou t 

simultaneously losing the overall integration and coord ination e ffec ts . For example, 

consider the M inistry o f Planning and the Housing M inistry. The latter may be

interested in allocation o f houses to  people and development o f crite ria  fo r

determ ining the resulting distributions. The Planning M inistry may be interested in the 

result o f the Housing M in istry ’s plans fo r  their im pact on the overall national 

situation. The M inistry o f Planning may, the re fo re , be serviced adequately w ith

aggregated inform ation while the m ore specialized M in istry o f Housing may require 
much m ore detail.

In any case, the M inistry o f  Planning is actively involved not only in

See Korna: [ 1 5 9 - 1 6 3 ]  fo r  the deve lopm ent o f  analytical and quantitative m ethods suitable fo r  
m ulti level dec is ion  s truc tu res  u tiliz ing  partition ing  p rinc ip les  o f m athematical proarammina. See Lasdon 
[ 1 7 0 ]  fo r  a summary o f  these princ ip les. A pp lica tions  o f  these p rinc ip les  w e r^  exam ined in the case 
o f Hungary .in Kornai [ 1 6 0 ]  and M ex ico  in G oreux et al [ 1 2 6 ] ,  Particularly w o rth  a tten tion  is 
K o rna is  [ 1 6 2 ]  c ritica l evaluation o f the m ethods and their rep resen ta tion  o f the planning situation. 
See also Charnes et al [ 4  1 ] and Reufli [ 2 4 8 ]  fo r  goal program m ing applications in m anpow er anc 
organization planning respective ly.
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coordination but also in the other aspects o f planning. It provides the planning 

mechanism which incorporates the plans, p ro jec ts , and goals o f a multitude o f 

government agencies. It also attem pts to  incorpora te  private sector plans in which 

the concern is w ith  mechanisms fo r  evaluation o f multiple plans, private as well as

public, fo r  the ir aggregate e ffe c ts . To be useful in such an environment, a

fram ew ork and m ethodology o f planning should:

1. Identify the e ffe c ts  o f p ro je c t input requirem ents on major national 
po licy indicators;

2. Identify cross impacts between plans;

3 Facilitate t ra d e -o f f  evaluations among alternative planning ob jectives and 
goals at various levels o f concern.

In this thesis we draw upon the goal program m ing approach as a flex ib le  too l 

fo r  decision analysis which has w orkable computational p ow e r both fo r  planning and 

tra d e o ff evaluations in systems w ith  multiple (possibly inconsistent) ob jec tives .13 In 

goal programming one encounters a set o f conditions in which inconsistent goals 

can neverthless be met as closely as possible' along w ith  spec ific  measures o f the 

deviations (over o r under) fro m  the desired goals w ith  penalties assigned in term s o f 

p rio rities  w here desired. It draws upon the highly developed and tested technique 

o f linear program m ing and, hence, is relatively easy to  apply to  the large scale

problem s involved in the overall planning process in Saudi Arabia.

A t the beginning o f the planning process, decision makers may not even want 

to  consider con trad ic to ry  aims or they may not w ish to  have them coordinated 

beforehand. Instead, one o f the purposes o f the planning process is to  provide a 

f lo w  o f in form ation fro m  which the t ra d e -o f fs  involved in 'coord ina tion" can be 

evaluated. Figure 1 -5  is a representation o f such an interactive sequence, including 

both the learning process o f step by step adaptation as well as a dynamic sequence 
o f focusing activities.

The orig inal m ethod was f ir s t  deve loped by Charnes and C ooper [ 3 7 ,  4 5 , 162 , 1 7 7 ]  and has 
rece ived  im petus fro m  many con trib u to rs . Som e o f those co n trib u tio n s  have cen tered  on investigations 
o f n o n -lin e a r [ 2 2 2 ] ,  in teger [ 1 7 5 ] ,  s tochastic  p ro p e rtie s  [ 6 2 ] ,  and to  p rov ide f le x ib il ity  in the 
d e fin itio ns  o f goals, goal interval program m ing [ 1 4 8 ] ,  Other approaches have addressed them selves to 
the in teractive  p ro p e rtie s  [ 9 8 ,  122 , 176, 2 2 2 , 2 3 3 ]  to  help the dec is ion  maker in ite ra tive  sreach 
fo r  solution(s). Several o ther co n trib u tio n s  have exam ined the dec is ion  environm ent a n d /o r the c o n te x t 
o f  application and a ttem pted to  present the appropria te  m e thodo logy fo r  it. These e f fo r ts  have taken a 
variety o f  d irec tio n s , fo r  example, jo in t e c o -d e m o c ra t ic  planning [ 2 5 1 - 2 5 2 ] ,  m u lti- le v e l m anpow er 
planning [ 4 1 ] ,  investm ent planning [ 2 5 4 ] ,  and m u lti- le v e l o rgan iza tion  planning [ 2 4 8 ] ,

Generally, fo r  a rev iew  o f  a lternative m ultip le  o b je c tiv e  dec is ion  approaches see Cohon [ 5 9 ] ;  For 
the re la tionsh ip  to  to  m ultip le  utility, Fishburn [ 1 0 9 ,  1 1 0 ]  and Dyer [ 9 6 ] ;  For general c lass ifica tio n  o f 
approaches, M acC rim m on [ 1 9 6 ] ;  For re v ie w  o f  the state o f  the art, starr and Zeleny [ 2 6 6 ] -  And f or  
c lass ifica tion  o f  optim iza tion  approaches, W e n d e ll [ 3 0 2 ] .
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DATA

FOCUS — -------------------► SIMULATION OF
STRATEGIES STRATEGIES

FIGURE 1-5: DECISION MAKING PROCESS
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1.6 OVERVIEW OF MODELS AND THEIR CHARACTERISTICS

The fo llow ing  summaries provide backgrounds fo r  assessment and comparison 

between the industria l-econom ic and the housing development models that w ill be 

presented. Each o f these subsystems may have d iffe re n t goals or ob jectives which 

need to  be considered simultaneously as w ell as separately. As already noted, each 

o f these subsystems constitu tes parts o f a m ore comprehensive system, which we 

develop in some detail. In comparative summary o f these tw o  models, we discuss 

their general objectives, decision characteristics, planning horizons and time trea t

ment, aggregation properties, and internal com ponents and dimensions. The issues 

raised in this summary, how ever, w ill be augmented to  support the actual developm 
ents in the fo llow ing  chapters.

SOCIO ECONOMIC MODEL HOUSING MODEL

OBJECTIVES

To prov ide  a multidimensional 
accounting and planning fram ew ork 
fo r  socio  econom ic development, 
including.

1. choice and transfe r o f p ro d 
uction technology;

2 . labor utilization, the ro les o f 
expatriate labor in production, 
the ir inputs and outputs, and 
their service requirements;

3. the potential substitution o f 
expatriate labor by domestic 
labor;

4. im port substitution and 
im p o rt-e x p o rt relationships;

5. p ro je c t planning and capital 
development; and finally,

To provide a multidimensional 
accounting and planning fram ew ork 
fo r  housing developm ent inco rpo 
rating dynamic aspects o f family 
housing distributions, inputs, and 
outputs. Also considering:

1. the pertinent needs o f the 
population and the ro le o f 
governm ent in supporting 
those needs;

2. the recursive changes in fa 
mily and housing charac
teris tics over time and their 
impacts on housing requ ire 
ments.

6 . the ro le  o f governm ent in 
developm ent planning and the 
impacts o f these plans on 
national development.
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DECISION CHARACTERISTICS

Models are presented in a
m u lti-o b je c tive  fram ew ork  re flec ting  
the desire to  achieve a variety o f 
goals such as the degree o f expa tr
iate labor utilization as well as the 
achievement o f government plan
targets. A lternative goal treatm ent 
could fu rthe r be accorded to  p ro d 
uction level targets, d ivers ifica tion  
o f industries and technology, im port 
substitution, capital and labor devel
opment.

The focus  here is on re co n 
ciling the potentia l con flic ts  between 
labor and governm ent goals. And 
since governm ent plans are gener
ated by several agencies, other
relevent issues includes the reconc i
liation o f their respective goal
achievement and the simultaneous 
consideration o f cross impact on 
other indicators o f national accounts.

Decision making is treated as 
an iterative process o f goal 
adjustment and ob jective changes in 
response to  the model's in form ation 
feedback.

Models are presented in a 
m u lti-o b je c tive  fram ew ork re flecting  
the desire to  satisfy the requ ire 
ments o f the "unhoused1 families 
and the im provem ents o f the hou
sing conditions o f the 'uderhoused1. 
Goals are related to  the d istribution 
o f new fam ilies as well as the re 
d istribution o f the existing families 
to  meet, as closely as possible, the 
alternative crite ria  established.

The goals and objectives fo r  
housing development can be in con
flic t w ith  the other socio econom ic 
development targets and objectives 
Hence, in the decision process we 
examine the cross impacts o f hou
sing development, fo r  example, on 
the use o f expatriate labor and on 
imports. The focus is then on the 
reconcilia tion among these multiple 
ob jectives in an iterative process o f 
goal and ob jec tive  adjustments.

PLANNING HORIZON AND TIME TREATMENT

The planning horizon consi
dered is devided into 5 year plann
ing intervals w ith  periodic change in 
technology and its expected inputs 
and outputs. A lso period ic changes 
in labor a ttrition  and inputs. P ro je 
cted plans are grouped into the 5 
year spans and averaged to  indicate 
the expected annual plan requ ire 
ments.

Recursively, expatriate labor 
a ttrition  influences consumption 
levels in the succeeding periods. 
Recursively also, the degree o f im p
lementation o f p ro je c t construction 
influences the expected increase in 
outputs in the succeeding periods.

Time horizon is devidev into 
5 year planning intervals. Changes 
in houses and fam ilies are 
periodically com puted through the 
use o f the ir respective transition 
probabilities. And since fam ily tra 
nsitions are not assumed to  be stat
ionary, pe riod ic  probabilities are 
used.

Recursively, the previous 
p e rio d s  planning results as well as 
the e ffe c ts  o f  the transitions are 
considered to  be part o f the 
fo llo w in g  period 's inputs.
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AGENCY INVOLVEMENT

The m ajor agencies consi
dered to  be d irectlty  involved in 
industrial development are the 
M inistries o f  Planning, Industry, Tra
de, Labor. Other agencies are also 
responsible fo r  industrial resarch and 
financing,i.g. the Industrial Research 
Center and the Industrial Devel
opment Bank.

Several agencies are involved 
d irectly  and indirectly in housing 
development; they are the M inistries 
o f Planning, Housing, Municipal 
A ffa irs , Industry.

SYSTEM AGGREGATION

Establishments are grouped 
into tw o  job  systems, government 
and private sector. Sector
establishments are grouped into 35 
sectors, including those inputs fro m  
"null" secto rs  indicating the non
existing industries in each sector. 
For purposes o f  illustrations in this 
thesis, these sectors are aggregated 
into 9 sectors. They are agriculture, 
o il-gas, manufacturing, utilities, 
construction-bu ild ing , cons truc tion - 
others, retail, transportation, and se
rvices.

Government establishments 
are considered fo r  the agencies lis t
ed in Figure 1 -3 . They are fu rthe r 
aggregated into 4 government agen
cy groups: public administration, he
alth, education, and others. Plans 
and program s in each agency are 
the re fo re  identified  by the agency 
o f demand and the sector o f supply. 
The data base the re fo re  allows fo r  
alternative treatments: by government 
agency, by group, by p ro ject, o r a 
cross classification, agency/ p ro je c t 
fo r  example.

Industrial p ro jec ts  are individ
ually defined and aggregated into 
their secto r o f demand in a similar 
grouping to  the sector establishment 
aggregation. This again allows the 
individual treatm ent o f p ro jec ts  and/ 
or the secto r association.

The housing situation is 
indicated by the d istribution o f fa 
milies to  houses. Families are 
grouped in 48  categories under fa 
mily size, fam ily income, and nation
ality. Houses are classified acco
rding to  their type, size, and o w ne r
ship p rope rties  and grouped into 52 
categories. The initial planning 
model considers the illustrative agg
regation o f  families into 8 categ
ories fo r  dom estic and expatriate 
households, and 29  categories fo r  
houses.
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OTHER CHARACTERISTICS

PRODUCTION: Initial model
development requires multiple tech 
nologies fo r  each sector. Choice o f 
alternative production  technologies 
may indicate continuation o f, or 
trans fe r from , past practices. Such 
transform ation (of production) is 
supported by consideration o f 
prim ary fac to rs  included in industrial 
plans and labor inputs and outputs.

Capacity levels are considered 
in sectors. Some o f these levels are 
predeterm ined (oil) o r related to  the 
com pletion o f  industrial p ro jec ts  
fro m  previous periods.

REQUIREMENTS: In this model 
new housing requirements are de
term ined as a result o f fam ily to  
housing distributions. The resulting 
requirem ents fo rm  part o f the con
sumption vecto r in the production  
system. The requirem ents vector 
specifies the number o f houses to 
be produced.

Housing stocks may be class
ified  on the basis o f ownership, 
type, size, vacancy, and construction 
type. They are considered transient 
in some o f these characteristics. 
New houses are added to  the. stock 
when needed and wastage is 
subtracted.

CONSUMPTION: requirements
fro m  each secto r are considered 
fo r  governm ent plans, p ro je c t' con
struction, household consumption 
and exports. Government planning 
requirem ents fo r  capital development 
as well as operations are given fo r  
several periods. Household requ ire
ments, on the other hand, are 
edogenously determ ined as a func
tion o f labor activ ities in the tw o  
job system s-p riva te  and government. 
Household income, and hence con
sumption, is determ ined by labor in
come red istribu tion  and augmented 
by other sources.

Exits and entries o f  expatriate 
labor are considered in terms o f 
their e ffe c ts  on the changes in con
sumption patterns.

NEEDS: Housing is defined as 
a social need fo r  non-m arke t p o r t
ions o f society. Housing is then 
developed to  satisfy, as best as 
possible, desired goals fo r  housing 
d istributions. These goals are set by 
housing planners w ith  re fe rence  to 
crite ria  established to  guide the goal 
developments. For the market 
po rtion  o f society, we use, a con
sumption function  to  determ ine fo r  
the choice o f houses.

Housing requirem ents vary 
fro m  one period to  the o ther acco
rding to  changes in fam ily charac
teristics.
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LABOR ACTIVITIES: Labor
requirem ents are defined to  f i t  into 
an overall inpu t-ou tp u t accounting 
fram ew ork  and can be linked to  the 
analysis o f overall m anpower plann
ing. This enables us to  include ad
ditions and attritions o f expatriate 
labor. The emphasis here, however 
is on labor in tw o  job  systems, 
private and governm ent sectors. 
Labor requirements in industries are 
set by means o f co e ffic ie n ts  that 
relate labor inputs to  the output o f 
each private sector. Government 
labor is determ ined fro m  gover
nment planned operation requ ire 
ments fo r  the various periods.

For the purpose o f this thesis 
we consider only exogenous suppl
ies o f labor, exogenous educational 
activities and contro lled  m igration o f 
expatriate labor. The inputs o f 
dom estic labor is constrained by the 
ability o f the training systems to  
p rovide additional trained labor.

FAMILY ACTIVITIES: Family
units are described by size, income, 
citizenship, and age o f the head o f 
the household. Families are consi
dered transient in some o f these 
characteristics. Immigration -  m igr
ation is considered fo r  expatriate 
labor and their families. Social 
accounting methods are used ,to  
study fam ily transitions, inputs and 
outputs.

IMPORTS: Im ports are treated 
in three ways, unlimited fo r  some 
se c to rs—  agriculture fo r  example, 
as related to  ou tpu t—  fo r  oil and 
service sectors, and constra ined—  
fo r  utilities and construction. As an 
extension to  our model, these 
im ports can be initially a llowed when 
dom estic production  o f non
com petitive products is restrained. 
These im ports are then considered 
as candidate fo r  substitution by 
dom estic products w ith  the devel
opm ent o f their needed capital, 
labor and intermediate inputs.

EXPORTS: Exports from  the 
oil secto r are considered to  be a 
function  o f international demand and 
are in some cases con tro lled  by the 
government. Other secto r are tre 
ated alternatively by imposing expo rt 
bounds on some, construction  fo r  
example, or relate it to  output, se
rvices.

IMPORTS: Only housing com 
ponents as well as raw  materials fo r  
the overall p roduction  o f houses 
may be im ported.

EXPORTS: No exports  are
considered fo r  housing.
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CHAPTER 2 

A MULTI DIMENSIONAL SOCIO-ECONOMIC 
DEVELOPMENT MODEL

2.1 INTRODUCTION

This chapter examines aspects o f the development process w ith  special 

re fence to  the characteristics o f Saudi Arabia in labor utilization, industrialization, and 

governm ent’s role. One striking d iffe rence  between countries like Saudi Arabia and 

other developing countries is its ability to  d irect the pace o f development. This, in 

turn, is connected w ith the employment o f expatriate labor, an issue that carries 

social and politica l as well as econom ic impacts. A nother purpose o f this chapter 

w ill becom e clear when, in chapter three, we develop a jo in t accounting model fo r  

housing development and link it to  this chapter’s so c io -e co n o m ic  development 

model. This linkage facilitates examination o f the cross impacts between housing 

development and economic development and labor utilization.

In section 2 we begin w ith  the overall model and discuss in detail each 

com ponent set o f substantively related equations. In section 3 w e dem onstrate the 

use o f this model fo r  a selected set o f alternative polic ies .and summarize, in 
section 4, the development and its application.
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2.2 MODEL DEVELOPMENT

In Chapter 1, issues related to  the econom ic and social com ponents o f a 

m u lti-ob jec tive  planning system fo r  national development w ere  conceptually d is

cussed. The problem  was stated as one w ith  many dimensions indicative o f  multi 

period econom ic accounts, o f labor demographic and in p u t-o u tp u t accounts, and o f 

government institutional involvement. In Chapter 1, development planning was shoWn 

to  be a m u lti-o b je c tive  problem  w ith  inter-dependencies among planning activities 

which require coordination. Hence, planning was viewed as an iterative process o f 

goal adjustment and objective reconciliation; i.e., an initial state o f com petitive 

pre ferences and con flic ting  goals m odified  through the coord ination and arbitration 

activities o f the M inistry o f Planning.

The model s components developed here intend to  capture the pertinent 

dimensions and relationships, emphasing those exem plified  by Saudi Arabias devel
opment problem  and policy planning.

The basic guidelines considered in developming such a multi dimensional 

accounting model are shown in Figure 2 -1 . They im plic itly include the crite ria  to:

1. Overcome the restrictions o f the usual static technology assumptions 
by spec ify ing  a number o f potentia l alternatives;

2. Examine the ro le  o f industrial development on changing the production  
capabilities;

3. Indicate the relationships between dom estic p roduction  and labor 
availability— domestic and expatriate;

4. Examine the expatriate labor contributions to  dom estic p roduction  and 
the latter's sensitivity to  labor goals (related to  the amount and degree 
o f expatriate labor participation);

5. A llow  im ports o f final goods, unless otherw ise specified, to  
supplement p ro jec ted  shortages in dom estic production ;

6 . Analyze the e ffe c ts  o f governm ent agency's ta rget program s, as in the 
five  year plan, on various aspects o f national accounts.

These crite ria  could be accommodated by extending the concepts o f activity
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analysis to  the basic inpu t-ou tp u t relationships [9 2 , 126, 159, 198, 2 2 3 ] ,14 Thus, 

in the overall program m ing considerations, alternative sources o f production  activities 

and im ports are considered. Further, goals and ob jectives that prevail in the

decision making environm ent are examined in a planning optim ization fram ew ork , on 

their influence and impacts on policy and dependent indicators.

In Figure 2 - 2  w e present the one period variables and their functional

interactions. In Figures 2 - 3  we fu rther present the linear programm ing matrix used 

fo r  the one period so lu tion.15 The model’s com ponents, in Figures 2 -2  and 2 -3 ,  

are shown in several substantively related groups: material balance, p roduction

capacities, sector labor requirements, dom estic and expatriate labor -balance, g o ve r

nment labor requirements, expatriate labor inputs and goals, household consum ption, 

governm ent stipulated goals, imports, exports, and industrial p ro je c ts  requirements.

The model developed here is a multi ob jec tive  goal programming model,

a llow ing fo r  alternative prefences over subsets o f  decision variables. The p re fe 

rences here are oriented to  a variety o f goals. They are: .(1 ) goals regarding the 

extent o f use o f expatriate labor, and (2 ) goals regarding government expenditure 

levels. These goal—related activities may not be necessarily compatible. For 

example, while each government agency is concerned w ith  meeting its spec ified  

goals and plans, some spec ific  agency may be concerned w ith  the extent and levels 

o f the use o f expatriate labor. Both o f these concerns, in the aggregate, may not 

co n fo rm  to  industrialization targets and plans. Hence, w e have both multiple 

ob jectives and con flic ting  goals. Therefore, in the goal programm ing context, the 

desire is to  get "as close as possible" to  these goals by the minimization o f a 

weighted sum o f deviations from  their stipulated values. Goal deviation variables fo r  

these subsets are presented as the deviation vec to rs  <5*  and <5~ fo r  the 

positive and negative deviations from  expatriate labor goals, as well as o + and 

o *  and fo r  governm ent plans respectively. These decision variables are assigned 

relative weights w/ • w/ wg • anc* wg  f ° r the subsets o f decision

Traditionally, approaches to  coun try  developm ent planning have u tilized  a unique techno loa ica l 
m atrix  w ith  or w ith o u t kn o w n  capital ratios to  study the e f f e c t s  o f  fina l demand, consum ption , 
governm ent expend itu res , and in ternational trade on ou tpu ts  and e c o n o m ic  g row th . Such an approach 
is like ly  to  resu lt in a long te rm  expanding econom ic  g ro w th  rate. In such cases the rate(s) o f  grow 'th  
is(are) de term ined by the values o f  the observed in p u t-o u tp u t and capital c o e ff ic ie n ts  [ 2 5 ,  1 56 , 15 8  
183, 2 0 7 , 2 0 9 , 2 9 3 ] ,  It is also evident that an econom y w ith  f ix e d  amounts o f  labor o r capital 
cannot g ro w  at a rate fas te r than the s lo w e r o f the g ro w th  rates o f  e ither capital o r labor. Dynamic 
tran s fo rm a tio n  o f  the econom y is achieved by the accum ulation and deve lopm ent o f the r igh t type  o f 
capital and /o r labor [ 5 6 ,  92,  2 8 1 ] ,

15
In the m u lt i-p e r io d  fo rm u la tio n  w e  should cons ide r several o f  the f ir s t  pe riod 's  ou tpu ts  as the 

second 's  inputs. These variables are adjusted, w hen applicable, to  ind icate behavioral changes such as 
a ttr it io n  o f expatria te  labor.
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concerns. The d iffe re n t degrees o f emphasis one is willing to  place on a subset o f 

goals o r on a subset o f decision variables can result in d iffe re n t goal achievements 

and impacts. These relative p rio rities  may, fo r  example, indicate the desire to 

sa tis fy  some o r all government requirements at the expense o f  increased im m ig

ration o f expatriate labor. This, in turn, could change the population mix and hence 

the needs o f the population. Alternatively, emphasis could be placed on desired 

levels o f expatriate labor in spec ific  occupation-nationality ca tegories which may 

alter the achievement o f government goals to  levels com patible w ith  labor goals.

Taking these issues into account, the fo llow ing  six subsections w ill examine in 

detail the accounting fo r  the economic relationships and related components:

1. Sectoral material balance indicating alternative supplies, including present 
and planned productions, as well as im port and demands;

2. Labor requirem ents and suggested links to  m anpower systems;

3. Household consumption;

4. Government goals and plans;

5. Exports and im ports;

6 . S ecto r p ro je c t requirements.

In each o f these subsections we w ill discuss the variables involved in the 

Saudi Arabian situation (fo llow ed by their form ulation) along w ith  p ro to typ e  data used 

to  illustrate the models.16

2.2.1 Sectoral M aterial Balance

The f irs t  com ponent o f Figure 2 - 2  is the sectoral material balance o f all 

supplies and demands on the various production  sectors. Supply sources include 

present and potentia l as well as imports. Demands are fro m  government, house

holds, exports , and development ac tiv ities-p riva te  and public. Component (1) also 

captures several characteristics o f the Saudi Arabian situation:

1. The system is open since it is dependent on im ports and exports.

See append ix 1- B  fo r  data types needed to  su p p o rt the fo rm u la tions in th is chapter. W e  make 
use o f the resu lting  data as a p ro to typ e  indicative o f  several characte ris tics  in Saudi Arabia as w e ll as 
to  guide fu tu re  data co lle c tio n  fo r  planning purposes.



A SOCIO ECONOMIC DEVELOPMENT MODEL 36

2. There are additional interdependencies among variables which, by their 
inclusion, help explain inform ation feedback. As such these feedback 
fu rth e r identifies 'p roper" multipier relationships. For example, output 
and household consumption are related d irectly and indirectly through 
the mix o f domestic and expatriate labor required to  produce total 
dom estic output; the mix a ffe c ts  income distribution to  households, 
which in turn a ffec ts  final household consumption. Consequently house
hold consum ption is partially endogenized in this model.

f
3. Through the incorporation o f potential additions to  p roduction  

processes, a changing econom ic structure (i.e. c o e ffic ie n t matrix) is 
pe rm itted .17

Saudi Arabia is starting its development w ith  little experience; hence, the 

expected trans fe r and implementation o f new technology o r industry enables us to 

fo recas t potentia l g row th  and other econom ic transfo rm ations. 15 The basic issue 

here is that during this process, the structure o f production continues to  take shape 

through the gradual building o f industries and by the introduction and m od ifica tion  o f 

technologies. In other words, the technological coe ffic ien ts  o f dom estic econom ic 

p roduction , which are usually assumed to  be constant, here depend on industria

lization plans and on the cumulative choice o f o f alternative technologies. In the 

approach undertaken here, in ter-industria l development is determ ined by the choice

S tructu ra l and technolog ica l changes in e co n om ic  s truc tu res  cou ld  be d e fin ed  in the fo llo w in g  
manner: s truc tu ra l changes re fe r to  the changing p ro p o rtio na te  shares o f various s e c to rs  o r industries;
techno log ica l changes re fe r  to  the changes in the in p u t-o u tp u t c o e ff ic ie n ts  them selves. These should 
bo th  be d is tingu ished fro m  changes w h ich  may also resu lt fro m  capital and labor program s.

18
The study o f  techno log ica l change was approached fro m  tw o  vantage po in ts : an ex post

pe rspective , evaluating and explaining changes due to  past expe rience  and an e x  ante pe rspective , 
a ttem pting to  p re d ic t changes in p ro d u c tio n  ac tiv itie s  due to  alternative planned cou rses  o f fu tu re  
developm ents.

Ex p os t analysis o f  the changing econom ic  s truc tu re s  has depended largely on accum ulated tim e
series  in fo rm a tio n  ind icative o f change in the in te r - s e c to r  technolog ica l m atrix . Estim ation o f  changes 
in in p u t-o u tp u t c o e ff ic ie n ts  began w ith  L e o n tie f's  [ 1 8 4 ]  descrip tive  fo rm u la tio n  o f  the m ulti pe riod  
b ip ro p o rtio na l e f fe c ts  on a given in p u t-o u tp u t m atrix . This was fo llo w e d  by S tone 's  [ 2 8 1 ]
deve lopm ent o f  the RAS estim ation m ethod so lv ing fo r  the tw o  b ip ro p o rtio na l ve c to rs  and f it t in g  the 
ne w  in p u t-o u tp u t c o e ff ic ie n ts  to  the observed margins o f  to ta l in term ediate inputs and outputs. See 
Lecom ber [ 1 7 1 ]  fo r  evaluation o f the RAS m ethod and Bacharach [ 7 ]  fo r  analytical p resen ta tion  o f 
b ip ro p o rtio n a l m atrices and alternative estim ation  techniques and procedures. C arter [ 3 0 ] ,  on the
o ther hand, approached the prob lem  as a m ulti p ro d u c tio n  in p u t-o u tp u t p rocess  and augmented the
sec to ra l balance w ith  equations that described  the rate at w h ich  c o e ff ic ie n ts  changed as ne w  or
m o d ifie d  capital em bodied techniques replaced o lde r ones. Carter [ 3 3 ]  fu rth e r a ttem pted  to  exp la in
these changes using a linear programm ing m odel to  choose  an optimal m ix  s tru c tu re  w ith  a ce iling  on 
to ta l capital investm ent associated w ith  new  and o ld  techniques. In other approaches Forse ll [ 1 1 4 ]
a ttem pted  to  underline  causes o f in p u t-o u tp u t changes in Finland, and Staglin [ 2 6 5 ]  a ttem pted  to
exp la in  changes.in  the W e s t German econom y and com pared them w ith  those o f  the U nited States.
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o f the mix o f p roduction  technologies to  produce the desired ou tpu t.19

Turning now  to  model specification, we f irs t define a m u ltip le -techno logy 

input output co e ffic ie n t matrix and 1^ (I is the identity matrix) such that:

a
1 1 1

. . a
1j  1

. . a
1 n 1 1 1T ‘ ' 3 1JT

. . a
1 nT

A = 
T

a
i 1 1 . a

i j  1
• a . . . .  

i n i i 1T
' a i j T . "

. a
i  nT

a
n1 1

. . a
n j  1

. . a
nn1 n 1T ’ ’ a n j T

. . a
nnT

an d

1 • ■ • 0 . . . 0 ..........................  1 . . .  0 . . .  o"

0 - . . 1 . . . 0  ................................  0 . . . 1 . . . 0

0 . . . 0 . . . 1  ................................  0 . . . 0 . . . 1

so that A - [ T ]  is an n x Tn matrix and so is I

Then w rite  the f irs t 2 components o f Figure 2 -2 ,  the material balance and 

the output capacity levels predicted fo r  the respective technologies as:

( I - A  ) <7 - I  c - I  c - I  c +1 IM P - 1  EXP - I  PR = 0
I T T  gk go h

I  QT V T

(2.1)

(2.2 )

W here

One way to  approach these p rob lem s w o u ld  be via the reprocessing , res truc tu ring , and rep ric in a  
theory  o f Charnes and C ooper [ 4 8 ] .  In this case, the techno logy is a llow ed  to  change sim ultaneously 
w ith  output variables to  re f le c t reprocessing, su b je c t to  budget lim ita tions on the cos t" o f rep ro ce ss in g  
fo r  securing techno log ica l change. These w ill then be augmented by re fe re n ce  to  p ric ing  variations in 
these budgeting lim ita tions and capacity a lterations as a part o f  the to ta l planning p rocess  to  deal w ith  
changes in a to ta l planning system.

This w ill no t be the approach used as a guide here: hence the re fe re n c e  to  o ther approaches. 
S im on [ 2 6 1 ]  d e fin es  techno log ica l change as a trans fo rm a tion , partial o r total, in p ro d u c tio n  so that 
fo r  a com bina tion  o f  inputs a greater ou tput is p roduced. This trans fo rm a tion  can be the resu lt o f  
change in one o r m ore  o f  the c o e ff ic ie n ts  and /o r changes in the lo w e r lim its  on the prim ary fa c to rs . 
M orgenstern  and Thom pson [ 2 2 4 ]  present an a lternative approach fo r  the tra n s fe r o f  p ro d u c tio n  
techno logy. In th is approach they have cons ide red  im posing constra in ts  on the des ired  p ro p o rtio n  o f 
ou tpu t using a lternative p roduc tion  poss ib ilities , thus a llow ing  fo r  the tra n s fo rm a tio n  fro m  one 
techno logy to  the other.
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^ j  (nxnT) matrix o f input output co e ffic ie n ts  fo r  sectors i,
' .... n-' inclusive o f existing and planned technology at time t,

= n T x l vec to r o f dom estic outputs fo r  secto rs  i, i= 1.....n using
technology at time t, t= 1 ...T.;

cgk "  nx 1 vec to r o f government's capital consum ption fro m  sectors
i, i= 1,...n; ,

cgo = nx  ̂ vec to r o f total government's operations consum ption fro m
sectors  i, i=1 .....n;

c
h

IM P

nx 1 vec to r o f total household consum ption fro m  sectors i, 
i= 1 .... n;

n x l vec to r o f total im ports fo r  secto rs i, i= 1,...n;

EXP  -  nx 1 vec to r o f total exports  fro m  sectors  i, i=1,...n;

PR = n x 1...vec to r o f the aggregated requirem ents arising fro m  p ro 
jec t construction in sectors i, i= 1 ...n;

9T = n x 1 vec to r o f expected or targeted output capacities fo r
present and planned technologies.

In equation (2.1), the supply side is determ ined by the dom estic o u tp u t q 

and the im ports, IMP. The demands are fro m  governm ent capital program s, c 

governm ent operations requirements, c household consumption, c^, exports , EXP, 

and p ro je c t requirements, PR. PR here is the vecto r o f the requirem ents o f 

p ro je c ts  which are planned to  increase outputs to  the desired levels q* 20 In 

equation (2 .2 ), production o f  domestic output is related to  present and alternative 

(expected) p ro je c t outputs.21

Z. u *
F o llo w  up o f  com p le ted  co n s tru c tio n  w ill ad jus t fu tu re  values o f  q to  those w h ich  w o u ld  be

achieved w ith  the fin ished  cons truc tion . Hence the recu rs ive  re lationships, in the m ulti p e riod
fo rm u la tion , cons ide r the succeed ing  period 's  targets to  be a fu n c tio n  o f  the p reced ing  p e rio d s
p ro je c t  im plem entation. This particu lar issue is exam ined in se c tio n  2 .2 .6  o f  th is chapter.

2 1
# The fo rm u la tio n  p resen ted  in equation (2.2) im plies the desire  to  achieve m ultip le  ou tpu t goals, 

q , given m u ltip le  input and o ther fa c to rs  a ffe c tin g  that o u tp u t In o ther w o rd s , it im plies the des ic ion  
m aker's des ire  to  be as c iose  as possib le  to  a "p ro d u c tio n  fro n tie r"  includ ing the p o ss ib ility  o f  over 
achievm ents and under-ach ievm en ts  (w hich cou ld  indicate poss ib le  dec is ion  making "d iscrepancy"). The 
deta iled  trea tm ent o f this issue is le f t  fo r  fu rth e r study as w ill be d iscussed in the conc lud ing  chapter.
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2.2.1.1 Base year Prototype Data and Input Output Relationships

In Table 2 -1  the econom ic transactions showing the in te r-s e c to r input 

requirem ents and the several components in final demand o f 1976 are presented in 

three groups, (1) total transactions, (2 ) dom estic share o f  these transactions, and 

(3) im ported inputs.22 On the demand side Table 2 -1  shows the base year figures 

fo r  household consumption, government operation, capital requirem ents (including 

governm ent programs), and exports. Notice that approxim ately 43% o f intermediate 

inputs, 34% o f household consumption, 40% o f government operations requirements, 

and 52% o f capital development government and business—  are imported. These 

im ports  are grouped into 1) im ports o f p roducts o f non-nu ll secto rs  (and hence 

com petitive  w ith  dom estic industries) and 2) null (non-com petitive) products. Total 

final output can be broken down as fo llow s: 46% fo r  capital fo r  industrial 

developm ent and government use, 34.5% fo r  household consumption, and 14.1% fo r  

e xp o rts  w ith  the remainder fo r  intermediate inputs and governm ent operation. Thus, 

one can expect any decline in government capital program s in fu tu re  periods to  

cause changes in dom estic outputs, imports, and, as a result o f the potential decline 

in the number o f expatriate labor and their households, household consumption. 

These and other relationships w ill be numerically illustrated in section 3 o f this 
chapter.

In addition to  the base year inform ation, the expected operation requirem ents 

fo r  the planned p ro jec ts  in three sectors, o il-gas, manufacturing, and utility, are 

presented in Table 2 -2  fo r  tw o  time periods, 1 9 7 6 -1 9 8 0  and 1 9 8 0 -1 9 8 5 .23 Data 

on cu rren t outputs and expected additions fro m  new p ro jec ts  fo r  the base y e a r  and 

the succeeding tw o  periods are shown in Table 2 -3 .

Using the data described above, we develop necessary input output c o e f f i

cients. These are shown in Tables 2 -4  and 2 -5 . Notice that the agriculture sector

Source: The M acro Econom ic M odelling P ro je c t, [ 2 1 8 ] ,  As show n in Table 2 - 1 ,  data are 
p resen ted  here and throughout this thesis fo r  nine aggregated secto rs . The sample data how ever w as 
arranged in a m ore detailed se c to r breakdow n, a to ta l o f  3 5  se c to rs  o f  w h ich  2 6  w e re  non null and 
9 w e re  null. The d e fin itio n  o f  null and n o n -n u ll, due to  [ 2 1 8 ] ,  is made to  d istingu ish non e x is tin g  
indus tries  fro m  those already ex isting.

Data base manipulations fo r  this thesis a llow s  fo r  a lternative c lus te rs  o f  se c to rs  a nd /o r the ir 
d isaggregation w hen s p e c if ic  emphasis is desired on certa in  industry ty p e s -  o r on variations in 
p ro d u c tio n  techno log ies.

2 3
P ro je c t s p e c if ic  data p resen ted  w e re  se lected  fro m  the x x x x x  p ro je c ts  surveyed in the M acro 

E conom ic  M odelling  P ro je c t [ 2 1 8 ] ,  They are associated w ith  the ir respec tive  s e c to r o f  p ro d u c tio n  
and the ir requ irem ents  are associated w ith  the respective  se c to r o f supply. They are grouped in to  tw o  
pe rio d s  o f tim e fro m  the original 10 year program  beyond the base year.
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TABLE 2-2: OPERATION REQUIREMENTS FOR PROJECTS

T O
FROM

( 1 9 8 0 )
( 2 ) ( 4 ) ( 2 )

( 1 9 8 5  ) 

( 3 ) ( 4 )

( 1 )  A G R I C U L T U R E 0 0 0 0 0
( 2 )  O I L - G A S 4 . 5 54 . 1 7 3 1 . 7 3 9 2  . 5 9 3 6  . 8
( 3 )  M A N U F A C U R I N G 2 3  . 7 1 2 . 8 331 . 8 2 9 8  . 6 193 . 7
( 4 )  U T I L I T Y . 2 3 • 6 . 0 39 . 9 6 8  . 7 92 . 1
( 5 )  C O N S T  : BLD' G. ..11 . 1 1 . 5 . 6 1 . 4
( 6 )  C O N S T : O T H E . . 6 . 9 7 10.  1 1 . 1 12 . 04
( 7 )  R E T / W H O L E S A L E . 13 . 2 1 . 9 1 . 1 3 . 4
( 8 )  T R A N S P / C O M MU N 6 . 9 3 . 6 89 . 3 24 . 0 52  . 1
( 9 )  S E R V I C E S 1 5 . 3 8 . 6 2 2 0 . 5 53 . 9 122 . 7

TABLE 2-3: BASE YEAR AND PROJECTS OUTPUTS

( 1 9 7 6 ) ( 1 9 8 0 ) ( 1 9 8 5 )

( 1 ) A G R I C U L T U R E 9 0 8 5 . 7 0 0
( 2 ) O I L - G A S 2 3 0 4 3 . 2 4 9 5  . 2 7 4 2 3  . 4
( 3 ) M A N U F A C T U R I N G 8 7 8 0 . 0 0 3 4 1 0 . 7 6
( 4 ) U T I L I T I E S 951 . 7 33 . 29 2 0 4 6 . 6 5
( 5 ) C O N S T : B L D G 1 5 5 7 3 . 0 0 0
( 6 ) C O N S T  : O T H E R S 1 9 7 0 6 . 2 0 0
( 7 ) R E T / W H O L E S A L E 2 0 4 9 0 . 1 0 0
( 8 ) T R A N S P / C O M MU N 7 7 4 0 . 5 0 0
( 9 ) S E R V I C E S 1 4 4 6 2 . 7 0 0

T O T A L 1 1 9 8 3 3  . 1 5 2 8  . 4 9 1 2 8 9 0 . 8

* No d a t a  w e r e  a v a i l a b l e  f o r  s e c t o r s  w i t h  z e r o  v a l u e s
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TABLE 2-4: BASE YEAR INPUT OUTPUT COEFFICIENTS

T O ( 1 ) (2) (3) (4) (5) (6) (7) (8 ) (9)
FROM

( 1 ) AGR . .03083 .00000 ..00048 .00000 .00008 .00000 .00000 .01448 .00254
(2) O I L .00664 .00906 .00517 .04697 .00315 .00513 .00173 .02874 . 0 0 6 0 9
( 3 ) MANU . . 0 1 5 4 2 . 0 4 7 9 8  . 3 8 8 5 2  . 1 2 5 5 6 . 2 3 0 2 9 . 1 7 0 0 7  . 0 1 0 3 4 . 0 7 0 7 6  . 0 8 0 6 S
( 4 ) U T I L  . . 0 0 0 0 0 . 0 0 1 0 6  . 0 0 8 4 2  . 0 0 5 1 5 . 0 0 2 5 7 . 0 0 2 4 7  . 0 0 4 5 0 . 0 0 2 4 9  . 0 0 3 0 6
( 5 ) CNS : B . 0 0 0 0 0 . 0 0 0 2 5  . 0 0 0 5 5  . 0 0 6 5 1 . 0 0 2 8 6 . 0 0 0 5 3  . 00 1  17 . 0 0 0 4 0  . 0 0 ^ 6 8
( 6 ) CNS : 0 . 0 0 0 0 0 . 0 0 1 2 7  . 0 1 3 0 6  . 0 0 5 1 5 . 0 2 5 8 2 . 0 6 0 8 6  . 0 0 0 0 1 . 0 9 8  12 . 0 0 0 0 0
( 7 ) R T / W. . 0 0 7 6 8 . 0 0 0 5 4  . 0 5 9 6 4  . 0 4 0 3 5 . 0 3 7 4 8 . 0 1 8 2 3  . 0 1 3 6 3 . 0 1 6 4 2  . 0 1 4 1 5
( 8 ) T R N S  . . 0 0 0 0 0 . 0 1 9 6 1  . 0 2 7 4 8  . 114 11 . 0 1 6 8 0 . 0 2 1 0 1  . 0 4 7 1 7 . 0 8 8 4 6  . 0 1 4 6 2
( 9 ) S E R V . . 0 0 3 3 0 . 0 3 0 7 4  . 0 4 3 1 1  . 10224 . 1 0 0 6 4 . 0 2 0 0 1  . 0 3 6 5 8 . 0 7 6 6 2  . 0 4  147

. 0 6 8 3 7 . 1 1 0 5 1  . 5 4 6 4 1  . 4 4 6 0 4 . 4 1969 . 2 9 8 3 1  . 11 5 1 3 . 3 9 6 5 0  . 1 6 7 3 0

TABLE 2-5 : PROJECTS EXPECTED INPUT OUTPUT COEFFICIENTS

( 1 9 8 0 ) ( 1 9 8 5 )
T O

FROM
( 2 ) ( 4 ) ( 2 ) ( 3 ) ( 4 )

( 2 )  O I L . 0 0 9 1 1 . 6 2 5 5 . 0 9 8 6 . 1 1 5 1 . 8 5 5 5
( 3 )  MANU. . 0 4 7 9 . 3 8 3 2 . 0 4 2 0 . 0 8 7 6 . 176 9
( 4 )  U T I L . . 0 0 0 5 . 1 7 9 0 . 0 0 4 3 . 0 2 0 1 . 0 8 4  1
( 5 )  C N S : B . 0 0 0 2 . 0 0 2 8 . 0 0 0 2 . 0 0 0 2 . 0 0 1 2
( 6 )  C N S : 0 . 0 0 1 3 . 0 2 9 0 . 0 0 1 4 . 0 0 2 0 . 0 1 1 0
( 7 )  RE T / W . 0 0 0 3 . 0 0 5 4 . 0 0 0 3 . 0 0 0 3 . 0 0 3 1
( 8 )  T R N S . . 0 1 3 9 . 1067 . 0 1 2 0 . 0 0 7 0 . 0 4 7 6
( 9 )  S E R V . . 0 3 0 9 . 2 5 9 4 . 0 2 9 7 . 0 1 5 8 . 1 1 2 1

1041 2 . 6 4 5 188 5 2 4 7 6  1 . 2 9 1 5
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is the smallest user o f intermediate inputs fo llow ed  by the oil sector. In Table 2 -5

notice also that the utility se c to rs  p ro jects  are nominally producing at a loss, the

result o f interm ediate inputs being used internally during construction  testing rather

than fo r  actual p roduction .24 This is expected to  im prove when actual p roduction

begins, as shown by the 1985 data. See Figure 2 - 4  fo r  a com parison o f the

column sum values fo r  the base year vs the expected changes in the succeeding 
2 5

periods. Notice here that, while the manufacturing secto r is expected to  im prove 

its use o f intermediate inputs, the oil and utility sectors are not. This may be due 

to  ine ffic ien t use o f inputs during construction stages or due to  alternative 

processes such as, fo r  example, in gas production .2®

2.2.2 Labor Inputs and Links to Manpower Systems

Econom ic and demographic links are, w ithout doubt, essential to  any planning 

fram ew ork that deals w ith  the multidimentional issues o f national developm ent.27 To 

facilitate these links,28 we classify manpower using presently know n demographic, 

input, and output characteristics o f Saudi Arabia. In lieu o f exp lic itly  including a 

manpower planning system, we make use o f the outputs o f the mathematical models

2 4
The H a w k in s -S im o n  co nd ition  w ill be sa tis fied  w hen b a se -yea r techno logy  is additive ly 

augmented by p ro je c t  techno log ies.

2 5
See A p p e n d ix  2 - B  fo r  a presen ta tion  o f  the in p u t-o u tp u t c o e ff ic ie n ts  and the ir e xp e c te d  

changes due to  p ro je c t  planning.

2 6
In A p p e n d ix  2 - A  w e  simulate alternative scenarios ind icating tw o  ex tre m e  cases o f  1) to ta l 

decrease in im p o rt o f  in term ediate inputs in to  p roduc tion  and 2) to ta l decrease in expa tria te  labor in 
p ro d u c tio n  sec to rs . These cases are com pared w ith  the e xp e c te d  g ro w th  due to  those  industria l 
p ro je c ts  d iscussed above. H ow ever, in the section  on m odel app lica tion, w e  cons ide r o ther fa c to rs  in 
a m ulti o b je c tive  p o lic y  planning fram ew ork .

27
Labor inputs in econom ic  m odels have been usually trea ted  as a "value added" com ponent. The 

labor com ponen t w as fu rth e r accorded  s p e c if ic  a ttention  in Schinnar's fo rm u la tion  [ 2 5 1 ,  2 5 2 ] ,  linking 
econom ic  in p u t-o u tp u t, L e o n tie f [ 1 8 5 ] ,  to  dem ographic in p u t-o u tp u t. S tone [ 2 7 6 ] ,  to  exam ine 
issues o f  jo in t "e c o -d e m o g ra p h ic "  planning. Labor demography, in Schinnar's fo rm u la tion , begins w ith  
the population 's  c o h o r t-a c tiv ity  c lass ifica tion  and links them to  the labor demand o f  the various secto rs . 
E co -d e m o g rap h ic  planning was then exam ined under co nd itions  o f  long te rm  stab ility  and cons is tency  
in the in p u t-o u tp u t transactions and in the population 's ac tiv ity  transfo rm a tions.

2 8
To account fo r  the various national la b o r-m a n p o w e r re lationsh ips. Figures 1 - A .  1 and 1 -A .2  in 

A ppend ix  1 -A , Chapter 1, attem pt to  delineate the issues involved. This de lineation can be cons ide red  
as the basis fo r  fu rth e r detailed study o f the overall m anpow er system. It fu rth e r ind icates areas 
po ten tia lly  ripe  fo r  planning and inco rpo ra tes  links to  the education and tra in ing subsystem s. Clearly, 
there  is m ore than one fo rc e  in fluencing  educational po licy  deve lopm ents, one o f  w h ich  is industria l 
planning. Hence c o n flic t in g  goals and o b je c tive s  may also e x is t in relating e co n om ic  planning to  
educational o b je c tive s . The details o f  such activ ities  are no t be undertaken here.
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1976 1980 1985

FIGURE 2 -4 : BASE YEAR AND CHANGES IN INPUT OUTPUT COEFFICIENTS



A SOCIO ECONOMIC DEVELOPMENT MODEL 45

developed in a previous study [2 1 8 ] .29

Turning now  to  the second component in Figure 2 -2  (reproduced be low  fo r 

convenience), we focus on the fo llow ing  labor issues: (1) sectoral needs, gover

nment requirem ents and their potential relationships; (2 ) dom estic and expatriate 

labor inputs and outputs; and (3) goals related to  the extent o f expatriate labor 
utilization. <

L-r <7t - I  /  ‘ I  /T T ds

I /
ds

+ 1 /
°9

I / +1 /  - I  /
xg x

I / -  a 1 ( t - l ) - I  / +1 /
X 1 X x -  x +

I  /  ( t - 1)

= 0 

= /
c

= 0 

= 0

= / ( t - 1)
X

I  /  -  /  ( t - 1)+
x 2 x

I  o ~  - I  <5 +

I / +1 /
dg xg

2 / +1 /
3 dg xg

= 0

= r

= 0

(2.3)

(2.4)

(2.5)

(2.6 )

(2.7)

(2 . 8 ) 

(2.9)

(2 . 10)

where

Lt = wxnT matrix o f input per unit output o f labor k, k= 1....w; in
sectors i, i= 1 ....n using technology t, t=1,....T;

/ d = w x 1 vecto r o f dom estic labor type k, k = 1  w  in sectors i,
i= 1,...n;

/  = w x 1 vecto r o f expatriate labor type k, k = 1  w , in sectors i,
XS Mi=

This study w as conducted  by the Technical Assis tance  and Special S tudies D ivision, The W o r ld  
Bank under co n tra c t to  the M in is try  o f Planning. Saudi Arabia. The m odels w e re  designed to  account 
fo r  the adm ission, transition , dropouts, and outputs o f  the educational system(s) and to  estim ate inputs 
to  a dom e s tic  m anpow er pool. The estimates indicate occupation, age. and sex o f  the ne w  dom estic  
labor at each period. In this thesis no attem pts are made to  exam ine the assum ptions or cons is tency 
o f  the e d u ca tio n -m a n p o w e r poo l m odels: only the ir resu lting  fo recas ts  are u tilized  as inputs.



^ds ~ wx1 vgc to r o f sector dom estic labor type k, k = 1 ........w;

^xs -  w x  ̂ vec to r o f secto r expatriate labor type k, k =1 ...... w;

^dg w x  ̂ vec to r o f government dom estic labor type k, k = 1,...w;

/ xg  =  wx1 vecto r o f government expatriate labor type k, k= 1 ...... w;

/*  _ / 
g ~ yvx 1 vec to r o f stipulated governm ent labor requirem ent type  k

k=1 ....w;
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/
X

/ ( t - 1) =
X

/

/
X -

a
1

a

a

w x 1 vecto r o f total expatriate labor type k, k= 1  w;

w x 1 vec to r o f expatriate labor available fro m  time ( t - 1) tvoe k 
k= 1....w;

16 w x l vec to r o f total dom estic labor available in ca teqory k-
k= 1....w; w y '

x + Wx1 vec to r o f additional expatriate labor inputs type k
k= 1....w;

w x 1 vecto r o f expatriate labor exits type k, k= 1 ....w;

w xw  diagonal matrix o f the p ropo rtion  o f  remaining expatriate 
labor;

2 w x w  diagonal matrix o f the desired p ro p o rtio n  and change in 
expatriate labor levels;

3 = w x w  diagonal matrix where a. elements are the p ropo rtion s  o f
dom estic labor to  expatriate labor in government;

p -f _
/ “  w x 1 vec to r o f positive deviations fro m  the desired levels in

expatriate labor fo rce ;

01 ~ w x l  vec to r o f negative deviations fro m  the desired levels in
expatriate labor force.

In equation (2.3) labor required by the production  secto rs is com posed o f 

dom estic and expatriate inputs, I ^  and The dom estic labor, / in equation (2 4 ) 

is d istributed as fo llow s: to  private secto r and / to  government. Similarly, in

equation (2.5), expatriate labor, /  is d istributed to  the tw o  sectors according to  / 
and respectively.

Next in equation (2.6), the net expatriate labor needed to  fu lf ill the needs o f
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both secto rs  is defined as the algebraic sum o f those remaining fro m  previous 

periods, ^  / (t— 1 ),3C the new input o f recru its fro m  abroad, / , and the exits
3 1  x +

/ x -

Equation (2.8i32 im plicitly considers issues o f social concern arising from  

changes in expatriate labor and their households, these changes being related to  

expatriate labor goals. The setting o f these goals is guided by the previous period s 

levels while goal achievement influences the occupation, age, and nationality m ix o f 

expatriate labor. Under these assumptions, po licy may favo r the maintenance, or 

s low  change, in the size or the mix o f the expatriate labor fo rce . The ob jective  

here is to  get as close as possible to  the desired levels o f  expatriate labor by 

minimizing the deviations, indicated by b~ and <3+ These goals may be in 

co n flic t w ith  the industrialization plans and operations o f both private sec to rs  and 

government. Resolution o f such con flic ts  is one o f the bases fo r  the use o f m ulti

ob jective  planning as our fram ew ork (the application is presented in section, 2 .4 ).

Equations (2 .9-2 .10) fu rthe r establish the relationships between dom estic and 

expatriate labor in government. W ithin government, the p ro p o rtio n  o f the dom estic 

to  expatriate labor is considered to  be policy parameters—  a a p rio ri determ ining

governm ent's share o f dom estic labor and allocating the balance to  the private
3 3sector. In cases o f decline in private secto r grow th , o r unpredicted increases in 

certain labor categories, the value o f these parameters could be changed to  a llow  

the governm ent to  absorb surplus dom estic labor—  rather than allow  an increase in 

unem ploym ent34 These parameters could be adjusted to  re fle c t the desired size,

<21 here is a diagonal m atrix  w hose  e lem ents are the p ro p o rtio n  o f  expa tria te  labor e xp e c te d  
to  remain. Due to  [ 2 1 8 ] ,  the a ttritio n  o f expa tria te  labor, w h ich  is c lose ly  re lated to  the ir occupation  
and nationality, ind icates that c lose  to  50%  o f the expa tria te  labor are rep laced every five  years.

31 _ ,
E xpatria te  labor ex its , /  _.are due to  a decline  in demand or the availability o f  s u ff ic ie n t 

dom estic  labor. This cou ld  have the e f fe c t  o f a "reve rse  m u ltip lie r" o f  expa tria te  labor and its 
secondary e f fe c ts  on the econom y.

32
Equation (2.7) is a technical requ irem ent fo r  the m ulti pe riod  version o f  th is m odel.

33
Base year data indicates that the governm ent has the largest S a u d i- to -e x p a tr ia te  ra tio  w h ich  

suggests the gove rnm ent’s desire to  conduct pub lic a f fa i r s - - p o l ic y  making and im p le m e n ta t io n - -  using 
dom estic  labor. The w illingness o f  governm ent to  absorb large po rtio n s  o f  the dom e s tic  labor in 
certa in  ca tego ries  o r the desire  o f  Saudi labo r to  e n joy  the secu rities  o f fe re d  by governm ent 
em ploym ent seem s to  be indicated by the governm ent's d isp ropo rtiona te  share o f  Saudi labor.

3 4
Such an assumption, fu rthe r, requ ire  ca re fu l exam ination o f  both actual dec is ion  behavior as 

w e ll as the study o f  the e ffe c ie n t size in governm ent em loym ent (in com parison  to  actual p ractices).
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occupation, and nationality mix o f expatriate labor in government.^® This has the 

e ffe c t o f decreasing the number o f expatriates in governm ent and substituting them 

w ith  the additionally available dom estic labor.

2.2.2.1 Base Year Prototype Data, Labor Requirements, and Expected Labor Inputs

In the fo llo w in g  we introduce and discuss the p ro to type  data o f Saudi Arabia. 

W e present base year (1976) data estimates fo llo w e d  by requirem ents fo r  govei— 

nment operations and p ro jec ts  Then we present dom estic labor inputs and 

expatriate labor a ttritions examined w ith  the aid o f the m anpower simulations in 

[2 1 8 ] ,

Base Year Data (1976)

Table 2 - 6  shows the overall base year data fo r  dom estic and expatriate labor 

in p roduction  secto rs  and in government arranged by type o f occupation and sector 

o f employment. Government agencies are gathered into fo u r groups: public 

administration, health, education, and others (including defense). The measurement 

unit here is the number o f laborers in each occupation-nationality ca tegory w ork ing  

in each o f the tw o  distinct job systems.

Figure 2 - 5  shows the p roportionate  shares o f non agricultural labor in the 

s e c to rs - private and government. Notice that the governm ent sec to r represents 

about 36% o f the total employment o f which 83% is dom estic and 17% is

expatriate. On the other hand, production sectors represent about 64% o f which

42% is dom estic and 58% is expatriate. This d isproportionate  amount o f dom estic

labor could be the result o f the governm ents aim to  conduct public services, as

much as possible, using dom estic labor. Satisfying this aim could be assisted by the 

desire o f dom estic labor to  enjoy the security o f governm ent employm ent and the

O bviously, any such adjustable parameters can be re - fo rm u la te d  as goals. The cho ices made 
th roughou t this e f f o r t  w e re  based on the desire  to  keep the number o f  goals in the illus tra tions at a 
m inimum.

3 6
M acro E conom ic  M odelling  P ro jec t, [ 2 1 8 ] .
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relative m onopoly o f governm ent in releasing qualified labor to  the private sec to rs . " 7 

The data also indicate labor categories w ith  heavy reliance on expatriates such as 
pro fessiona l and skilled.38

Labor Requirments fo r  Production and Government Sectors

The labor data in Table 2 -6 , supplemented by p ro je c t data, w ere used to  

com pute the labor input per unit output fo r  the base year as well as fo r  the 

p ro je c ts  planned in the tw o  succeeding periods o f  time ( shown in Tables 2 - 7  and 

2 -8 ). In term s o f the consum ption o f intermediate inputs, these tables show  the 

relative disparity between the oil sector (the low est consumer) and m anufacturing 

and utilities (the highest). Figure 2 -6  fu rthe r shows the expected changes in labor 

input ra tios due to  indicated plans in the oil, manufacturing, and utility sec to rs .3® 

Also the data show, as expected, that w ith in the construction  sector, construction  

fo r  non-industria l use is higher than fo r  industrial use. A p rio ri, one w ould expect 

the extensive use o f unskilled labor in construction to  result in a higher input per 

unit ou tput ratio as com pared to  the manufacturing sector. The contrary values in 

Table 2 - 7  could be attributed, inter alia, to  the immaturity o f the manufacturing 

secto r in Saudi Arabia a condition which could be expected to  im prove w ith  time.

As fa r as governm ent labor requirements are concerned, we present in Table 

2 - 9  the data fo r  base year as well as those planned fo r  the succeeding tw o  

periods.

Dom estic Labor Inputs and Expatriate labor A ttritions

The use o f in form ation resulting fro m  the labor market and m anpower study,

In m ost developing countries, as is the p ractice  in Saudi Arabia, the governm ent fe e ls  that they 
should have f ir s t  p rio r ity  in rec ru iting  dom estic  labor. This cou ld  be a ttribu ted  to  the a lm ost to ta l 
governm ent subsidy o f  the education and training systems. It is w o rth  no ting  here that by re s tr ic tin g  
the f lo w  o f  dom e s tic  labor to  the private secto r, governm ent may inadvertently  delay o n - t h e - jo b
train ing and use o f  dom estic  labor in p roduction , an apparent co n tra d ic tio n  in po lic ies .

3 8
W h ile  all expa tria te  labor is grouped together, the analysis cou ld  be ex te nd e d  to  nationality

b reakdow ns. This cou ld  be o f  im portance  since supply o f  labor o f  certa in  sk ills  and tra in ing may
in fluence  rec ru itin g  fro m  several countries. This issue also has its po litica l side. It may be desirab le  to  
spread rec ru itin g  to  several coun tries  rather than concentra te  on a fe w  (On the basis o f  po litica l
f le x ib il ity  rather than econom ic  e ffic ie n cy ). Our fra m e w o rk  a llow s such c o n flic t in g  cons ide ra tions  and 
does n o t requ ire  cons is tency be tw een  the various goals; hence, it cou ld  be ex te nd e d  to  accom m odate  
fu rth e r details and to  exam ine the tra d e o ffs  involved in rec ru itin g  labor fro m  several countries.

3 9
Further exam ination o f e xp e c te d  changes in labor input c o e ff ic ie n ts  is available in A p pend ix  2 -  

B fo r  the case in w h ich  p ro je c ts  are fu lly  im plem ented.
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—  OIL-GAS
----- MANUFACTURING
—  UTILITIES

1976 1980 1985

FIGURE 2 -6 : PROJECTED CHANGES IN LABOR INPUT RATIOS
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TABLE 2 -7 : LABOR INPUT PER UNIT OUTPUT: 1976

S E C T O R S
O C C U P A T I O N

( 1: ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6  ) (7) ( 8 ) ( 9 )

M A N A G E R I A L

P R O F E S S I O N A L

C L E R I C A L

S K I L L E D

U N S K I L L E D

A G R I C U L T U R A L

P R O P R I E T O R S

0 
0 
0 
0 
0 . 

78 . 

0 .

00000
00000
00000
00000
00000
3 6 2 5 9

00000

0 . 0 2 4 1 7  

0 . 1 5 0 9 8  

0 . 1 9 2 0 7  

0 . 5 6 5 2 9  

0 . 1 6 5 8 2  

0 .00000 
0 .00000

2 3 5 0 8

5 7 5 0 6

3 1 1 7 3

7 5 3 9 9

6 7 3 3 5

00000
4 3 4 6 2

0 . 3 5 7 2 6  

2 . 2 9 2 7 4  

0  . 8 4 0 6 0  

2 . 7 5 0 8 7  

2 . 8 0 4 4 6  

0 . 0 0 0 0 0  

0 . 4 6 8 6 4

0 . 0 4 2 5 1  

0 .  1 5 1 4 2  
0 . 1 3 0 6 7  

1 . 4 5 3 4 8  

4 . 7 1 3 0 9  

0.00000 
0 . 4 7 7 7 5

0 . 0 8 6 0 1  
0 . 2 9 3 8 7  

0 . 2 0 4 2 5  

2 . 0 9 0 4 1  

3 . 0 1 2 9 1  

0 .00000 
0 . 0 3 4 7 1

10210 
4 5 9 3 4  

7 3 0 8 9  
7 8 9 8 4  

7 7 6 6 7  

00000 
4 1 5 6 0

2 2 3 8 9  

4 4 0 2 8  

0 2 4 2 2  

5 0 0 0 3  

1 5 6 3 9  

00000 
1 1 04 6

1 7 4 8 6

8 9 8 8 6

4 6 5 1 3

4 1 9 5 8

7 0 0 7 2

00000
9 6 7 1 3

1 . 0 8 9 3 3  9 . 9 8 3 8 3  9 . 5 1 9 2 3  7 . 3 3 1 7 0  5 . 6 8 7 4 5  6 . 2 7 4 4 4  8 . 4 5 5 2 2  6 . 6 2 6 2 8

TABLE 2 -8 : PROJECT LABOR REQUIRMENTS

S E C T O R S
O C C U P A T I O N

1 9 8 0  
( 2 )  ( 4 ) ( 2 )

198 5

( 3 ) ( 4 )

M A N A G E R I A L 0 . 0 3 5 8 6 0 . 6 3 0 7 9 0 . 0 3 5 2 1 0 . 0 4 8 9 0 0 . 3 0 0 1 1
P R O F E S S I O N A L 0 . 0 7 9 8 0 1 . 4 8 6 8 6 0 . 0 8 0 5 9 0 . 1 1 2 5 8 0 . 7 0 9 8 0
C L E R I C A L 0 . 0 7 2 2 2 1 . 3 2 9 1 6 0 . 0 7 0 7 0 0 . 0 9 8 3 9 2 . 0 3 8 2 7
S K I L L E D 0 . 2 1 8 6 9 4 . 0 8 5 1 1 0 . 2 1 6 1 9 0 . 3 0 3 0 4 2 . 0 3 8 2 7
U N S K I L L E D 0 . 1 0 2 5 3 1 . 9 2 2 4 1 0 . 1 0 0 7 4 0 . 1 4 0 5 0 0 . 9 8 7 8 1
A G R I C U L T U R A L 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0
P R O P R I E T O R S 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0 0 . 0 0 0 0 0

0 . 5 0 9 1 0 9 . 4 5 4 3 3 0 . 5 0 3 4 3 0 . 7 0 3 4 1 4 . 6 7 0 3 6

( 1 ) A G R I C U L T U R E  ( 2 )  O I L - G A S

( 3 )  M A N U F A C T U R I N G  ( 4 )  U T I L I T I E S

( 5 )  C O N S T : BL DG ( 6 )  C O N S T : O T H E R

( 7 )  R E T / W H O L E S A L E  ( 8 )  T R A N S / C O M M U N I C A T I O N

( 9 )  S E R V I C E S



TABLE 2 -9 : GOVERNMENT LABOR REQUIREMENTS 

BASE YEAR (1976)

A SOCIO ECONOMIC DEVELOPMENT MODEL

P U B L I C  EDUCA H E A L T H  O T H E R S  T O T A L
ADM.  T I  ON

M A N A G E R I A L 2 8 8 5 194 6 1 3 4 3 8 5 8 0 7 7
P R O F E S S I O N A L 2 4 6 2 0 12 3 5 5 6 5 0 8 7 2 0 1 2 5 1 2 2 1 8 7
C L E R I C A L 2 9 0 5 2 1 20 0 9 0 8 9 1 4 0 2 5 5 3 3 6 6
S K I L L E D 2 0 9 4 3 36 5 1368 3 7 4 8 5 6 0 1 6  1
U N S K I L L E D 6 6 4 9 3 9 0 4 7 2 0 0 4  1 1 9 9 8 0 1 155 61

T O T A L 1 4 3 9 9 3 2 3 1 6 1 9 6 1 9 8 9 6 0 0 0

PROJECTED (1980)

P U B L I C  EDUCA H E A L T H  
ADM.  T I O N

O T H E R S T O T A L

M A N A G E R I A L 3 0 2 2 2 5 5 78 8 4 7 8 4 8 8 4 9
P R O F E S S I O N A L 1 7 4 3 0 9 8 1 5 5 9 3 0 9 1 4 0 4 4 1 0 0 5 9 8
C L E R I C A L 2 4 3 7 9 1219 9 4 9 2 12061 4 7 1 5 1
S K I L L E D 4 0 4  13 4 5 7 0 1 3 4 6 2 5 3 5 5 8 1 1 2 0 0 3
U N S K I L L E D 5 5 6 8 9 8 9 0 4 2 0 4 9 2 1 6 7 1 3 ; 1 0 1 7 9 8

T O T A L 1 4 0 9 9 3 2 4 7 6 3 1 0 3 5 4 3 1 0 1 1 6 0

PROJECTED (1985)

P U B L I C  EDUCA H E A L T H  
ADM.  T I O N

OT H E R S T O T A L

M A N A G E R I A L 3 6 5 0 30 6 9 5 0 578 1 1 0 6 8 7
P R O F E S S I O N A L 2 1 0 6 5 1 1262 7 1 6 9 3 16 9 7 4 1 2 0 9 9 4
C L E R I C A L 2 9 4 6 5 1742 1 1 47 2 14 5 7 7 5 7 2 5 6
S K I L L E D 4 8 8 2 1 5 5 2 3 16271 6 4 7 4 2 1 3 5 3 5 7
U N S K I L L E D 6 7 3 1 5 16761 2 4 7 7 0 2 0 2 0 1 1 2 3 0 4 7

T O T A L 1 7 0 3 1 6  3 5 5 9 4  1 2 5 1 5 6  1 2 2 2 7 5
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which was concerned w ith  the development o f a set o f  models to  estimate the 

dom estic m anpower pools, was indicated above. In these models, the determ ination 

o f dom estic m anpower begin w ith  fo recasts o f the movement o f the population 

through the education process, finally form ing manpower p o o l s . T h e s e  forecasts 

included the transition and a ttrition  in the education system as well as the a ttrition  

fro m  the labor fo rce  o f current labor, domestic and expatriate. Such forecasts are 

the basis fo r  the p ro to type  dom estic labor inputs and expatriate labor attrition. »

Table 2 -1 0  shows the dom estic labor at t= 0  base year (1976), and at t=1 
and t= 2 .

TABLE 2-10: EXPECTED DOMESTIC LABOR INPUTS

* *
BASE N E T T O T A L N E T T O T A L
YEAR GROWTH T  = 1 GROWT H T =  2
197G 80 1980 85 1 9 8 5

M A N A G E R I A L 1 5 8 0 7 1875 176 82 3 7 4 7 2 1429
P R O F E S S I O N A L 7 9 4 3 6 9 4 2 3 8 8 8 5 9 1 8 8 3 0 1 0 7 6 8 9
C L E R I C A L 6 2 9 6 6 9 4 3 2 7 0 4 3 5 1 4 9 2 6 8 5 3 6 1
S K I L L E D 9 3 2 3 4 1 1 0 6 0 1 0 4 2 9 4 2 2 1 0 1 1 2 6 3 9 5
U N S K I L L E D 1 7 3 0 5 3 2 0 5 2 8 193 581 4 1 0 2 2 2 3 4 6 0 3
A G R I C U L T U R A L 7 1 1 9 7 9 - 1 1 3 9 1 7 5 9 8 0 6 2 - 6 5 7 8 6 5 3 2 2 7 6
P R O P R I E T O R S 1 3 8 3 8 2 16 4 1 5 15 4 7 9 7 3 2 8 0 3 1 8 7 6 0 0

T O T A L 1 2 7 4 8 5 2 1 2 2 7 7 1 0 1 2 9 5 3 5 3

*  These figu res are a p ro to typ e  fo r  the net g ro w th  in d o m e s tic  labor. See fo o tn o te  40 .

Table 2 -1 1  fu rthe r shows the expatriate labor's a ttrition  and expected stocks (using 

the labor stocks at t= 0  as a base) at the periods considered. Notice the high 

a ttrition  rate o f expatriate labor, due to  their tem porary com m itm ent and to  short 

te rm  contracts. One could reasonably expect such high replacement levels costly

R eference : The M anpow r Study, the M in is try  o f Planning, Saudi Arabia [ 2 1 9 ] ,  In the initial
app lica tion  o f the m odel, developed in subsection  2 .2  o f  this thesis, the expansion  rates o f dom estic  
labor, w h ich  is given fro m  the M anpow er Study, indicated a s ig n ifica n t decrease in reliance on 
expa tria te  labor, especia lly p ro fess iona l and sk illed  laborers. This has raised questions regarding the 
e d u c a tio n -m a n p o w e r p oo l m odel as w e ll as the validity o f  mapping the m anpow er m odels, [ 2 1 9 ] ,  
ou tpu t as data input to  this model. R igorous exam ination o f the assum ptions and p rocedures o f that 
m odel cou ld  n o t be tested  at this tim e. H ow ever, a sensitiv ity  analysis is conduc ted  fo r  a d isc re te  
d is tribu tio n  o f a lternative g ro w th  ra tios  in dom estic  labor. Based on a d iscuss ion  w ith  m odel 
deve lopers  regarding the e d u ca tio n -m a n p o w e r poo l m ode l’s assum ptions and procedures, one a ro w th  
ra tio  was chosen to  develop the data in table 2 -1 0 .
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TABLE 2-11: EXPATRIATE LABOR FORECASTS

B AS E
YEAR

1976

E X P E C T E D  
TO R E MA I N  

T  = 1 

1 9 8 0

E X P E C T E D

D O M E S T I C
I N P U T

1 9 8 0

M I N .  

T A R G E T S  
T  = 1 

1 9 8 0

E X P E C T E D

E X P A T R I A T E

LABOR

1 9 8 0

MANAGE I A L 4 0 1 7 2 0 4 3 1 87 5 99 2 1 4 2
P R O F E S S I O N A L 8 7 4 3 0 4 4 4 6 7 9 4 2 3 3 3 5 4 0 7 8 0 0 7
C L E R I C A L 3 4 0 5 4 1 7 3 2 0 7 4 6 9 9 2 6 5 2 6 5 8 5
S K I L L E D 1 1 8 9 0 6 6 0 5 1 8 1 1 0 6 0 4 7 4 2 8 1 0 6 9 4 6
U N S K I L L E D 1 5 5 4 8 2 7 9 1 3 4 2 0 5 2 6 5 5 8 2 0 1 3 4 9 5 4
P R O P R I E T O R S 2 1 8 1 7 11104 1 6 4 1 5 - 5 7 0 2 . 5402

T O T A L 4 2 1 7 0 6 2 1 4 5 8 6 3 5 5 0 3 6

E X P E C T E D  

T O  RE MA I N  

T -  2 

1985

E X P E C T E D

D O M E S T I C
I N P U T

1 98 5

M I N  . 

T A R G E T S  
T  = 2 

1 98 5

E X P E C T E D

E X P A T R I A T E
L ABOR

1 9 8 5

M A N A G E R I A L 9 2 0 3 7 4 7 - 9 2 0 0
P R O F E S S I O N A L 3 3 5 0 4 1 8 8 3 0 2 5 6 7 3 5 1 177
C L E R I C A L ■ 114 18 1 4 9 2 6 24 1 1 1 6 5 9
S K I L L E D 4 6 3 6 3 2 2 1 0 1 3 9 4 8 2 8 5 8 4 5
U N S K I L L E D 5 7 9 6 4 4 1 0 2 2 3 5 9 6 9 9 3 9 3 3
P R O P R I E T O R S 2 3 2 0 3 2 8 3 - 2 3 2 0 0

T O T A L 1 5 2 4 8 9 2 4 2 6 1 4

ASSUMING THE SAME 1 9 7 6  LEVELS OF OUTPUT FOR ALL PERIODS AND 
THE SAME NUMBER OF EXPATRIATE LABOR IN GOVERNMENT
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due to  both continuous recruitm ent e ffo r ts  and to  adaptation time to  w o rk  
environments.

2.2.3 Household Consumption

Judging fro m  the distribution o f outputs,41 a substantial gain in the m ode ls  

coverage and explanatory pow er would be obtained if household consum ption could 

be made endogenous.42 However to  lump all households as a homogeneous sector 

falls out o f fa vo r since, in contrast w ith the usual inpu t-ou tp u t assumption,43 

household consum ption is not independent o f the amount or source o f income. 

Incorporating household behavior in the inpu t-ou tpu t fram ew ork, the re fo re , could be 

achieved by the disaggregation and reclassification o f households into subgroups on 

the basis o f soc io -econo m ic  characteristics.44 W hile there is m ore than one 

source o f household income (see Appendix 2 -C  fo r  detail), earned income is the 

m ajor source. However, a one to  one relationship does not exist in Saudi Arabia 

between the incomes o f employed individuals and households. Each household may 

obtain income fro m  several employed individuals while a given individual might 

allocate his income across several households. Consequently, w e can link consum p

tion to  the several labor groups characterized by occupation, nationality, and job

H ousehold  consum ption  com es to  approx im ate ly  35%  o f to ta l output. See Table 2 - 1 .

4 2
By such inc lus ion, w e  prov ide , in e f fe c t,  an additional se g ifica t linkage. This and o ther linkages 

in our m odel p rov ide  us w ith  in fo rm a tive  dependencies leading to  a "p ro p e r" m u ltip lie r relationships.

4 3
That the c o e ff ic ie n ts  are independent o f the level and the d is tribu tio n  o f  output.

4 4
Build ing upon the e f fo r ts  o f  Berman [ 1 5 ]  and Miyazawa [ 2 2 1 ] ,  A rt ie  in [ 5 ]  a ttem pts to  

design an in p u t-o u tp u t m odel w h ich  perm its  m anipulation o f household demands w ith o u t in te rfe r in g  
w ith  in te r -s e c to r  c o e ff ic ie n ts  and ye t a llow ing  the disaggregation o f  households. In th is a ttem pt, he 
de fine  1) a diagonal m atrix  Bh w hose  e lem ents are the household share o f  to ta l value added in
industria l s e c to r  i, i= 1 .....n; w h ich  is absorbed by household h; and 2) square m atrices C , w h o se
elem ents are the s truc tu re  o f  consum ption  fo r  each subgroup o f  households. His m odel his fina lly  
w r itte n  as:

[ I  - A -  S. C ( I  -A ) B ] <7 = K n n h
w h ich  cou ld  be re w ritte n  as:

q = ( I - A )  1 [ I -  1  C ( I -A )  B. (I - A )  1 ] 1 y  
n h h
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system (government and priva te ).45 Hence, we can specifica lly distinguish the 

consum ption o f expatriate labor and their households which in e ffe c t links the entry 

and exits o f expatriate labor to  changes in consumption patterns. This linked 

relationship between consum ption and labor is captured in the fo llo w in g  equation.

Z / + Z
1 ds 2 1 +  Z -, xs  3 L  + Zdg 4

/  - I  C
xg

= 0 (2.1 1)

W here

Z = nxw  matrix o f consumption coe ffic ien ts  o f households related
to  se c to rs  dom estic labor in activity k, k= 1........ w, to  demand
sector i, i= 1 ....n;

Z „ = nxw  matrix o f consum ption coe ffic ien ts  o f households related
to  sector's expatriate labor in activ ity k, k= 1 ....w, to  demand
sector i, i= 1 ....n;

Z 3 = nxw  matrix o f consumption coe ffic ien ts  o f households related
to  government's domestic labor in activ ity k, k= 1 .....w, to
demand sector i, i= 1,...n;

Z 4 = nxw  matrix o f consumption coe ffic ien ts  o f households related
to  government's expatriate labor in activ ity k, k= 1 .....w, to
demand sector i, i= 1 ....n,

/ = w x 1 vecto r o f sector dom estic labor in activ ity k, k= 1 .......w;

/ xs = w x 1 vecto r o f sector expatriate labor in activ ity k, k = 1 ............w;

/  = w x 1 vecto r o f governm ent dom estic labor in activ ity k.
k= 1.................................................................................... ,w;

/  = w x 1 vecto r o f government expatriate labor in activ ity k.
k= 1....w.

and c is, as explained earlier, a vecto r o f tota l household consumption.

In deriv ing our labor re lated household consum ption  c o e ff ic ie n ts  w e  reduce several equation 
groups in to one fo r  illustra tive  purposes. See A ppend ix  2 -C  fo r  the deriva tion  o f  a reduced fu n c tio n  
relating labor in the various n a t io n a lity - jo b  system  groups to  household consum ption . The fo rm u la tio n s  
in A ppend ix  2 - C  represen ted  the d is tribu tio n  o f  labor incom e to  househo ld  income, subsid ies to 
household incom e, and consum ption  p ropensities. As a su b je c t fo r  fu tu re  research one may be 
in te res ted  in changes in these subcom ponen ts  them se lfs  i.e., to  exam ine, changes in incom es, in 
governm ent subsid ies, in labor share o f household incom e, or in consum ption  propensities.
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In Appendix 2 C we present the data used fo r  the derivation o f the 
co e ffic ie n ts  o f Z.I

2.2.4 Government and Its Roles
f

In the case o f Saudi Arabia m ost o f the national income, produced by oil 

exports, is d irec tly  associated w ith  governm ent income.4® The government, in turn, 

attempts to  red istribu te  its revenues to  the population through a variety o f subsidies 

to  households, production  sectors, and business, as well as through its operation 

and capital developm ent program s.47 Government is treated as the ultimate 

consumer, allocating revenues to  agencies to  undertake development plans. These 

plans are cons idered  to  be the goals they desire to  improve the quality o f l ife .48 

These goals may be in co n flic t w ith  each other, competing fo r  scarce labor 

resources, o r in contrad iction w ith  other desired economic policies.

Consistent w ith  the inpu t-ou tpu t approach, government final demand com po 

nents are rec lassified  to  indicate the governm ent agency making the demand as 

indicated by individual pro jects. Thus we define GSR, as an nx(uxp) m atrix o f the

agency j, j= 1 .... u, p ro je c t k, k= 1 .....p, requirem ents from  secto r i, i= 1 .....n. Hence

GS is an nxu m atrix o f agency spec ific  requirements, GR is an nxp matrix o f

p ro je c t sp e c ific  requirements and g = I  I  GSR is the nx1 vec to r o f to ta l
k j

4 6
1 2 1 8 3 0  M illio n  SR in com m od ity  taxes are re p o rte d  earned in 1 9 7 6 , [ 2 1 8 ] ,

4 7
R e fe r to  subsec tions  2 .2 .3  and 2 .3 .3  o f  this chapter.

See Chapter One , S ection  1.3 fo r  a d iscuss ion  o f  governm ent ro les  and A p p e n d ix  1 - A  fo r  a 
taxonom y o f  quality o f  life  d im ensions that cou ld  be used as a guide to  agency planning in the ir 
ju risd ic tio ns , e.g. Health, Education, T ransporta tion, Housing, Culture, etc.
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governm ent stipulated requirem ents.4'  Such a disaggregation con fo rm s w ith  our 

basic ob jective  to  present a fram ew ork to  deal w ith  the multiple and potentia lly 

con flic ting  goals and aspirations o f government agencies.50

W e now  move to  the fo u rth  component in Figure 2 -2  reproduced below':

1 Cgk + I  V 1 K  = 9 k ( 2 .1 2 )

1 Cgo + I  V 1 =  9 0 ( Z 1 3 )

W hich are aggregated governm ent demands Agency spec ific  requirem ents could be 
obtained from :

c -E  c
9k gsk = 0 (2.14)

I  c -E  c
go gso = 0 (2.15)

I  c +1
gsk

5~ - I  <5 +
gsk gsk ®gsk

(2.16)

I  c
gso

+1 « r  - I  o+
gso gso ^g s o

(2.17)

where

4 9
If our only in te re s t is to  apply the in p u t-o u tp u t approach w ith  given f ix e d  c o e ff ic ie n ts  and to  

exam ine the e f fe c t  o f  changes in governm ent exp e nd itu re  patterns, w e  can summ arize the basic
re lationsh ips as fo llo w s :

( I -A N 7  +1 IMP-1  c = Ge + EXP
i q  - I  /  = 0

2  /  - IC  = 0

w here  G is a m a trix  re lating the respective  program  o r governm ent agency to  its requ irem en t fro m  
sec to rs , and e is the iden tity  vecto r. These equations cou ld  be re w ritte n  as

J I - A - Z L K 7 + IMP  = g + EXP
If M  a diagonal m a trix  o f  the im port requ irem ents per unit o f  dom estic  output, is estim ated, then the 
above eguation is w r it te n  as

( I  + M - A - Z U 9  = G + EXP
such that

q = ( I  + M -A -Z L ) " "  1G

5 0
W e  accom p lish  th is by iden tify ing  the cross im pacts and re lationsh ips w h ich  governm ent goals

have on o ther concerns, e.g., the im porta tion  o f  expa tria te  labor( w h ich  as d iscussed in se c tio n s  2,2.1
and 2 .2 .2  is guided by a d if fe re n t se t o f  goals and po lic ies).
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c k -  n x 1 vec to r o f aggregate government capital consum ption from
sector i, i= 1,...n;

c = n x 1 vec to r o f aggregate government operation consum ption
fro m  sectors i, i= 1,...n;

9kc = n x "l vec to r o f aggregate government capital stipulated requ ire 
ments (plans);

9k0 ~ n x 1 vec to r o f aggregate government operations stipulated re q -
. uirements (plans);

o
k,o nx 1 vecto r o f the aggregate negative deviations o f capital, k, 

or operations, o, from  their respective stipulated goals;

^ ko _ nx 1 vec to r o f the aggregate positive deviations o f capital, k,
or operations, o, fro m  their respective stipulated goals;

c k = n u x1 vecto r o f capital consumption o f governm ent agency j,
j = 1 ... u fo r  sectors i, i= 1 ....n;

c = nux 1 vecto r o f operation consumption o f governm ent agency j.
j= 1 ... u fro m  sectors i, i= 1 ....n;

E = nxnu matrix w ith  p= 1.... j identity submatrices o f d irection  (nxn)
such that E = [l,l,l... I];

<3 sk Q = n u x 1 vecto r o f negative deviations o f agency's capital, k, or
operation, o, fro m  their respective stipulated goals;

3 + k -  n u x1 vecto r o f positive deviation o f agency's capital, k, or
operation, o, fro m  their respective stipulated goals.

Equations (2 .12 -2 .13 ) stipulate that government expenditures be as close as 

possib le to  the stated requirem ents fo r  capital (g ) and operations (g ). Equationsk o
(2 .16 -2 .17 ) stipulate that agency expenditures be as close as possible to  their stated 

requirem ents g ^  and g ^ .  Equations (2 .14-2 .15 ) aggregate agency requirem ents 

into to ta l secto r requirements.

In d irect relation to  the above form ulation, the data in Table 2 - 1 2  show 

governm ent expenditure patterns t= 0  (base year), 1, and 2. Government agencies 

w ere  gathered into fo u r groups, Public Administration, Health, Education, and Others. 

Public Adm inistration includes agencies like inform ation, public w orks, social security, 

in terior, communications, etc. Education includes all education levels and research. 

The "Others" category includes defense. Capital development specifica lly fo r
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governm ent is high; however, one would expect this emphasis to  change when 

governm ent needs are met. Note that since these may not be achieved due to 

o ther system constra ints and objectives, we indicate goal deviations in the above 
form ulation.

2.2.5 Im p o rts  and E xpo rts

An evident characteristic o f the Saudi Arabian economy is the reliance on

e xpo rts  fo r  governm ent income and the reliance on im ports to  sa tisfy the needs o f

governm ent plans and other econom ic activities. The new surges in e xp o rt prices 

o f oil and the relatively smaller needs o f the Saudi society fo r  im ports have 

resulted in a large surplus in the balance o f payments.51 Exports are mainly the 

p roduc t o f the oil and gas sector. Nevertheless, certain se c to rs  expo rts  could be 

set at p redefined levels (e.g. oil); some could be related to  output leveis (e.g. 

services); and yet others could have no exports  (e.g. utilities and construction). 

Im ports, on the other hand, are spread over many sectors o f the economy. These 

im ports  are used as in ter-industria l inputs, or d irect demands o f households and

government. The data in Table 2 -1  indicate several p roperties  o f im ports  that w ill

be assumed to  be constant in our illustration. First, im ports are res tric ted  in some 

se c to rs— such as construction  and utilities. Second, the levels o f im ports  in certain 

secto rs  are allowed to  fu lly  supplement dom estic p roduction  (e.g. m anufacturing or 

agriculture). Further, certain im ports may be functionally related to  dom estic output 

(e.g. oil se c to r).52

Im port and E xpo rt components could be w ritten  as fo llo w s  (see the Fifth 

com ponent in Figure 2 -2 ):

Because o f  such surp luses, and due to  the desire  to  balance in ternationa l econom ic  
transactions, som e may des ire  that Saudi Arabia should balance its trade through additional im ports. 
Indeed som e may urge that, to  stabilize the econom y and to  balance the payments o f  o ther coun tries, 
Saudi Arabia should: (1) im p o rt m ore than it actually needs, or cou ld  absorb, in the sho rt and
in te rm ed ia te  term s, a nd /o r (2) help in the deve lopm ent o f  o ther coun tries  through financia l assistance
and deve lopm en t planning.

52
Im ports  plays an im portan t ro le  in national deve lopm ent s ince they usually lead to  im port 

su b s titu tio n  po lic ies , [2 9 ,  5 1 , 104 , 2 3 6 , 28 1  ], w h ich  are in tu rn  linked to  capital p rogram s o rien ted
to w a rd s  the deve lopm ent and d ive rs ifica tio n  o f  the dom estic  p ro d u c tio n  capabilities. O f particu lar
in te re s t here is Reyes [ 2 4 1 ]  linking the g ro w th  rate o f capital investm ent, in a dynam ic m odel, to  
im p o rt levels and investm ent constra in ts.

It is no t the in ten tion  o f  the fo rm u la tion  here to  e x p lic it ly  cons ide r these a lternative po lic ies . W e  
re s tr ic t  ourse lves here to  the inc lus ion  o f  im port cons ide ra tions  d iscussed above. Increases in im ports  
are a ttribu tab le  to  both p resen t expend itu re  program s and increase in expa tria te  households. Since 
the ir househo lds have d if fe re n t tastes than dom estic  households, it remains to  be seen if  the la tter 
popu la tion 's  tastes becom e m ore  im port dependent.
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r ,  q - i  IM P

r 2 <? - I  EXP

> o

< EX

(2.18)

(2.19)

where

= nxn diagonal m atrix whose elements are the p ropo rtion  o f
im port per unit output such that 0 < y < 1, i= 1 ......n;

~  ' ii—

= nxn diagonal matrix whose elements are the p ro p o rtio n  o f
expo rt per unit output such that 0 < y < 1, i= 1 .....,n;

~  ii“

IMP = nx1 vecto r o f im ports to  supplement supplies fro m  sectors i,
i= 1...n;

EX - ..nx1 vecto r in which the non zero com ponents are the s tipu l
ated expo rt levels in sectors i. i= 1 .... n;

EXP = nx1 vecto r o f exports  fro m  sectors i, i=1,...n.

In equations (2.18) and (2.19) im ports and exports  o f individual secto rs  are 

defined to  be p roportiona te  to  dom estic output (these p ropo rtions  ranges fro m  0 to  

1 and in part are policy-determ ined). Note also that fo r  certain secto rs the 

equalities are s tric tly  maintained to  re fle c t government im port and e xp o rt policies. 

Obviously, these equations do not capture any im port substitution polic ies o r trade 

balance relationships; however, the extensions required to  accommodate such activ i

ties are stra ight fo rw a rd  and are le ft fo r  fu tu re  research.

2.2.6 S e c to r P ro jec t P lanning

In this subsection we discuss p ro je c t planning fo r  industrial development. 

P ro jects  here are developed to  add to, o r to  im prove upon, curren t production 

practices. The implementation o f these p ro jec ts , or a subset the reo f, a ffe c ts
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econom ic tra jec to ries  and has implications on the attainment o f social goals.53 

P ro jec t have tw o  e ffec ts : (1) d irect demands on current production , and

(2) technological changes in productiv ity  i.e. in the inter sector transactions. W e 

re fe r to  these e ffe c ts  as construction and operations requirements. The requ ire 

ments fo r  p ro je c t operations w ere  discussed and related data w ere presented in the 

fo rm  o f  intermediate input and labor inputs in section 2.2.1. In the fo llo w in g  

th e re fo re  w e w ill focus on extending construction  requirements required to  maintain 

o r to  increase outputs.

W e define PCR to  be an nx(nxp) matrix whose entries are the requirem ents

fro m  secto rs  i, (i=1....... n), by .p ro je c ts  s, (s=1........p) in sector j, (j= 1........n). By

aggregating, w e 9et CR = 2^ P CR, an nxn matrix o f sector spec ific  demands.54 

Then, P = Z  Z  PCR is an nx1 vec to r o f the total stipulated requirem ents
S J

from  secto rs  i, i=1. .. ,n. The actual demands fo r  p ro jec t construction, PR, may 

d if fe r  fro m  the stipulated demands, P.

I  PR(t -1 )  < P (t-1 ) (2.20)

where

P R (t- l)  = nx1 vecto r o f the tota l p ro je c t requirements fro m  secto r i,
i= 1 ...... n, actually used at t - 1.

Further, fo r  the purpose o f relating the implementation o f p ro je c ts  to  the 

production  o f outputs in the succeeding periods, w e define

K = PC / q 

such that

K q*{t) = PR (t-1 ) (2 .2 1 )

General p o licy  issues involved in the cho ice  and adaptation o f  techno log ies  are d iscussed  in 
[ 2 3 3 ] ,  and a lte rnative  approaches to  p ro je c t investm ent and se lec tion  c rite ria  are d iscussed  in 
Kendrick [ 1 5 5 ] ,  Daniel [ 6 9 ] ,  Papandreou [ 2 3 6 ] ,  W anh ill [ 2 9 9 ] ,  and S fe ir -Y o u n is  [ 2 5 4 ] ,  O f 
particu lar in te re s t is S fe ir -Y o u n is 's  application o f goal program m ing fo r  p rope r rep resen ta tion  o f 
co n flic t in g  goals and o b je c tive s  involved in investm ent planning. A  related alternative can also be fo u nd  
in Reyes [ 2 4 1 ] ,  linking capital deve lopm ent targets to  im p o rt substitu tion  o b je c tive s , im plying the 
se lec tion  o f p ro je c ts  only i f  they co n fo rm  to  a particu lar im p o rt subs titu tion  c r ite rio n .

54
Maintaining p ro je c t s p e c if ic  demands (w h ich  a llo w  p ro je c t level planning) w o u ld  requ ire  

ex tend ing  our m ode l by using m ix e d - in te g e r  program ing approaches [ 121 , 2 0 0 ] ,
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q here is an nxn diagonal matrix whose non zero elements are the estimated 

output levels. K is then an nxn matrix o f co e ffic ie n ts  o f capital required to  produce 

that level o f output. Total output, q*(t), is, through equation 2.21 d irectly  related to  

the com pletion o f p ro je c t construction in the previous periods, P R (t-l),

f

As an example, Table 2 -1 3  contains the construction requirem ents fo r  

p ro jec ts  planned in the o il-gas, manufacturing, and utility secto rs  fo r  tw o  time 
periods, 1980 and 1985.
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TABLE 2-13: SECTOR PROJECT REQUIREMENTS

1980 REQUIREMENTS

T O
FROM

( 2 ) ( 3 ) ( 4 ) T O T A L

( 1 ) A G R I  C U L T U R E 0 0 • 0. 0
( 2 ) 0 1 L - G A S 0 0 0 0
( 3 ) M A N U F A C T U R I N G 4 7 5 0 . 7 7 4 4 4 . 3 3 7 6 0 . 0 0 5 9 5 5 . 0 0
( • ^ u t i l i t i e s 0 0 0 0
( 5  ) C O N S T : B L D G 5 7 1 6  . 16 8 0 5 . 0 5 1 2 8 3 . 6 0 7 8 0 4 . 8 0
( 6 ) C 0 N S T : O T H E R 0 0 0 0
( 7  ) R E T / W H O L E S A L E 3 2 9 . 7 0 29 . 91 45 . 49 4 0 5 . 1 0
( 8 ) T R A N S P 0 R T A T I 0 N 0 0 0 0
( 9 )  S E R V I C E S 8 0 3 . 9 7 1 7 1 . 0 0 3 8 0 . 0 7 1 3 5 5 . 0 4

1985 REQUIREMENTS

T O ( 2 ) ( 3 ) ( 4 ) T O T A L

FROM 

( 1 ) A G R I  C U L T U R E 0 0 0 0

( 2 ) 0 1 L - G A S 0 0 0 0

( 3  ) M A N U F A C T U R I N G 8 7 5 . 7 5 1 0 4 4 . 5 4 1 4 2 6 . 3 9 3 3 4 6 . 6 8

( 4  ) U T I L I T I E S 0 0 0 0

( 5  ) C O N S T : B L D G 2 2 4 2 . 2 6 189 2 . 16 2 2 0 4 . 9 6 6 3 3 9 . 3 8

( 6 ) C 0 N S T : 0 T H E R 0 0 0 0

( 7  ) R E T / W H O L E S A L E 59 . 89 7 0 .  33 8 6  . 23 2 1 6  . 4 5

( 8  ) T R A N S P O R T A T I O N 0 0 0 0

( 9 ) S E R V I C E S 2 6 4  . 18 3 6 1 . 5 5 3 3 3 . 7 1 9 5 9 . 4 4
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2.3 SOLUTION METHOD AND APPLICATION

This section w ill dem onstrate and compare the results o f alternative applica

tions o f the model. These applications are designed to  represent several activities 

likely to  be conducted in the process o f planning fo r  national development in Saudi 

Arabia. The structure  o f our search fo r  alternatives is guided by concepts 

discussed in Chapter One, Section 1.4. Therein, we suggested that, in the process 

o f planning, po licy makers not only ask the question: what if? but are involved in 

an iterative process o f changing goals and preferences.

First, w e w ill address the case in which there is no other goal com peting 

w ith  the achievement o f governm ent plans. Second, we w ill examine the case in 

which the ob jective  is to  get "as close as possible" to  both expatriate labor and 

governm ent goals, the fo rm e r fixed  at base year levels. Finally, w e w ill extend 

governm ent goals to  include agency spec ific  goals. These alternative applications, 

shown in Figure 2 -8 ,  are coded ECN11, ECN13, and ECN14, indicating changes in 

stipulations, p re ferences, and problem  aggregation. Table 2 -1 4  is a summary o f 

relevant linear program m ing constra int row s  (see Figure 2 -3 ) characteristic o f these 

applications. Table 2 -1 5  similarly summarizes the activ ity columns and shows both 

indicator and decision variables. For example, in ECN13 deviation variables fro m  

governm ent goals are related to  the aggregate demand fro m  sectors  while in 

ECIM14, they are related to  the corresponding agency breakdown.

W hile the computational problem  could be solved using partitioning p ro ce d 

ures, we used a large scale linear program  to  generate the needed solutions. The 

problem  was implemented using the M P S X -370  extended linear program m ing 

package developed by IPM . [1 4 3 ] .55 Table 2 -1 6  contains several com putational 

statistics resulting fro m  a typical application o f each o f the above mentioned 

alternative applications fo r  the one period form ulation. A tentative indication o f 

these sta tistics is the relatively low  tim e -c o s t o f exp loring alternative policies.

W e do not undertake here the illustration o f all o f our model s potential, but 

focus on selected characteristics For example, we illustrate the results and impacts 

o f changes in time periods, in goals, and in t ra d e -o f fs  among goal achievement 

levels while ignoring the impacts on changing the structure o f  technology. 

Summaries o f the chosen alternative numerical applications (ECN11, ECN13, and 

ECN14) fo llow .

C om puta tions w e re  conduc ted  at Rice University 's C om putation Center, H ouston, Texas.
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MEETING
GOVERNMENT

FIGURE 2 -7 : ALTERNATIVE APPLICATIONS
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TABLE 2-14: SUMMARY OF CONSTRAINT ROWS

70

CODE

COMPONENT GROUP 

NAME

INITIAL 

ECN1 1

NO. OF 

ECN13

ROW S

ECN14

(MB) MATERIAL BALANCE 9 9 9
(SL) SECTOR LABOR 7 7 7
(OCO) EXPECTED OUTPUT T=0 9 9 9
(OC1) EXPECTED OUTPUT T=1 9 9 9
(HC) HOUSEHOLD CONSUMPTION 9 9 9
(FV) FOREIGN VISITORS 1 1 1
(DL) TOTAL DOMESTIC LABOR 7 7 7
(EL) TOTAL EXPATRIATE LABOR 6 6 6
(ELB) EXPAT. LABOR BALANCE 6 6 6
(GEL) EXPAT LABOR IN GOV. 5 5 5
(GL) TOTAL GOVERNMENT LABOR 5 5 5
(IEL) INITIAL EXPAT. LA30R 5 5 5
(GKO GOV. CAPITAL PLANS 9 9 9
(GKO) GOV. OPERATION PLANS 9 9 9
(IM) SECTOR IMPORTS 9 9 9
(EX) SECTOR EXPORTS 9 9 9
(PCR) PROJECT CONST REQUIREMENT 9 9 9
(BOLB) EXPAT. LABOR BOUNDS 12 12 12
(GLEL)
(GLGC)
(GCDB)

EXPAT. LABOR GOALS 
AGENCY GOALS/PLANS 
DEVIATION BOUNDS

- 6

18

6
72
72

PRIORITIES 1 3 10

TOTAL 137 163 2 9 6

TOTAL: fo r  26 production 
secto rs and 5 nationality 
groups 405 4 8 9 548

TOTAL: including 20 agency 
groups 9 6 4
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TABLE 2-15: SUMMARY OF ACTIVITY COLUMNS

71

COMPONENT GROUP INITIAL NO. OF COLUMNS

CODE NAME ECN 11 ECN 13 ECN 14

(OTPO) OUTPUT (BASE YEAR TECH.) 9 9 9
(OTP 1) OUTPUT (ALTERNATIVE TECH.) 9 9 9
(DLS) DOMESTIC LABOR IN SECTORS 7 7 7
(ELS) EXPATRIATE LABOR IN SECTORS 7 7 7
(DLG) DOMESTIC LABOR IN GOVERNM. 5 5 5
(ELG) EXPATRIATE LABOR IN GOV. 5 5 5
(TEL) TOTAL EXPATRIATE LABOR 6 6 6
(IEL) INITIAL EXPATRIATE LABOR 6 6 6
(ELI) EXPATRIATE LABOR INPUTS 6 6 6
(ELO) EXPATRIATE LABOR OUTPUTS 6 6 6
(CKG) GOV. CAPITAL PLANS 9 9 9
(COG) GOV. OPERATION PLANS 9 9 9
(HHC) HOUSEHOLD CONSUMPTION 9 9 9
(IMP) IMPORTS 9 9 9
(EXP) EXPORTS 9 9 9
(PR) PROJECT REQUIREMENTS 9 9 9
(AGC)
(DVEL)

AGENCY DISAGGREGATION 
DEVIATIONS: EXPAT. LABOR -

12
72
12

(DVGO) DEVIATIONS: GOV. OPER. 18 72
(DVGK) DEVIATIONS: GOV. CAPITAL _ 18 72

STIPULATIONS 3 3 3

TOTAL 123 171 339

TOTAL: fo r  26 production 
sectors and 5 nationality 
groups 347 504 575

TOTAL: including 20 agency 
groups 1837
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TABLE 2-16: COMPUTATIONAL STATISTICS

T Y P E CPU A C T I V E  T I M E

ECNI1 1 

E C N 1 2  

E C N 1 3  
E C N 1 4

4 . 6 7

4 . 95

5 . 33 

7 . 92

5 0 . 5 2  

4 8  . 8 0  

6 6  . 55 

53  . 88

I n  s e c o n d s

2.3.1 G overnm ent Goals and th e ir  Im pacts

The ob jective  o f the fo llow ing  application is to  examine the impacts resulting 

fro m  the exclusive satisfaction o f government goals (formally, this is accomplished 

by assigning zero values to  o ther goals including expatriate labor goals). Table 2 -1 7  

presents the numerical results fo r  the tw o  periods o f concern, 1980 and 1985. 

They are arranged to  show  production sector's supp lies-dom estic  outputs and 

im ports, and demands and requ irem ents-exports . household consumption, g o ve r

nment capital and operation, and p ro jec t requirements. Table 2 -1 8  contains labor 

statistics arranged to  show  occupa tion -spec ific  dom estic and expatriate labor in 

production  sectors and governm ent.56 The data in these tables w ere  used to  

produce Figures 2 - 8  to  2 -1 0 . In Figure 2 - 8  we show the expected g row th  in 

dom estic outputs, im ports, and household consumption. The decrease in the g row th  

rates o f im ports and consum ption is attributable to  the increase in the use the 

dom estic laborers whose household consumption behavior is d iffe re n t fro m  e xp a tr

iate households. The disparity between the tw o  g row th  rates is the result o f  other 

demands fo r  im ported goods (e.g. government). Figure 2 - 9  shows the relationship 

between the non-agricu ltu ra l dom estic and expatriate labor, and dom estic outputs, 

im ports, and consumption. To c la rify  fu rthe r, the reduction in the 

dom estic/expatria te  labor ratios, Figure 2 -1 0 , are shown to  a ffe c t reduction in both 

im ports and consumption. The reduction in im ports  is how ever low er than that o f 

consumption.

See A ppend ix  2 —E. 1 fo r  the detailed outputs o f  these illustra tions.



TABLE 2-17: PROJECTED SECTOR SUPPLIES AND DEMANDS: ECN1 1
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( 1980)

D O M E S T I C  I M P O R T S  
O U T P U T

E X P O R T S  C O N S U M P 
T I O N

(1) 8287.
(2) 2 3 5 1 5 ,

(3) 8 7 8 0 .
(4) 6 4 2 0 .

(5) 2 8 4 0 7 .
(6) 6 8 9 0 .
(7) 2 2 7 6 7 .

(8) 12859.
(9) 2 1 9 9 6 .

GOV.

C A P I T A L
GOV. S E C T O R  

O P E R A T I O N  P R O J E C T S

32 5 0 2 7 . 4  1
7 0  1 3 8 2 . 5 9

0 0  7 9 1 3 0 . 2 9
7 5  0 . 0 0
16 0.00
26  6 8 9 . 0 3

13 O.00
12 2 4 4 3 . 2 3
8 3  7 0 3 8 . 9 8

5 7 . 0 0  1 2 5 7 9
2 2 0 6 7 . 2 9  1134

1 4 6 . 0 0  2 1 3 4 3 .
0 . 0 0  593.
0 . 0 0  204.

0 . 0 0  163.
3 2 8 . 0 0  17861.
5 5 2 . 9 4  4 434.

1 2 5 3 . 8 1  12700.

•57 0 . 0 0
•85 0 . 0 0
.79 1 9 6 1 4 . 6 0
• 0 0  5 0 0 4 . 9 0

.85 1 0 9 4 4 . 0 0
•51 0 . 0 0

3 0  3 4 3 . 8 0
83 0.00
6 9  2 5 7 5 . 5 0

1 3 . 1 0  1 6 1 . 0 0
2 8 5 . 8 0  7 5 . 0 0

3 7 8 1 . 9 0  2 6 9 0 8 . 0 0
3 9 3 . 7 0  0 . 0 0

1 1 4 0 . 0 2  1 5 8 4 6 . 3 0
0 . 0 0  4 8 2 2 . 6 0

5 7 5 . 5 4  7 7 7 . 7 0

1 0 2 0 . 2 0  6 4 1 . 0 0
1 7 4 8 . 4 0  3 2 3 9 . 8 4

(T) ' 3 9 9 2 4 . 2 7  9 5 7  1 1 . 5 3  2 4 4 0 5 . 0 4  7 1 0 1 6 . 3 9  3 8 4 8 2 . 8 0  8 9 5 8 . 6 6 ---5 2 4 7 1 . 4 4

(1 9 8 5 )

D O M E S T I C  I M P O R T S  
O U T P U T

E X P O R T S  C O N S U M P 

T I O N
GOV.

C A P I T A L

( 1 ) 
( 2 ) 
(3) 
(4 )

(5)

(6 ) 

(7) 

( 8  ) 
(9)

7 3 7 5 . 7 1  
3 2 4 8 9 . 3 6  

1 2 1 9 0 . 7 6  

1 1 2 4 0 . 2 0  
3 7 6 5 1  .79 

7 4 0 1 . 3 2  

2 6 4 3 0 . 7 0  
1 5 1 5 1  .77 
2 7 4 8 4 . 8 0

7 7 6 7 .  13 

1 5 0 3 . 4 3  
9 3 7 2 0 . 8 7  

0.00 
0.00 

7 4 0 . 1 3  

0.00 
2 8 7 8 . 8 4  

8 7 9 5 . 1 3

57 .00 
2 8 5 7 5 . 2 0  
3 5 5 6 . 7 6  

0.00 
0.00 
0.00 

3 2 8 . 0 0  

6 5 1  .53 
1 5 6 6 . 6 3

1 4 3 8 5 . 4 1  

1 3 2 9 . 4 9  
2 4 4 1 6 . 7 9  

7 2 5 . 4 5  

2 2 8 . 0 1  
1 8 1 . 6 9  

2 0 4 0 9 . 3 3  
5 2 7 0 . 1 5  

1 4 8 0 3 . 0 3

GOV. S E C T O R  

O P E R A T I O N  P R O J E C T S

0 . 0 0  
0 . 0 0  

2 2 8 8 5 . 9 0  
9 0 9 1 . 7 0  

1 3 4 9 1 . 8 0  

0.00 
4 6 0 . 7 0  

0.00 
38 1 8 . 4 0

1 5 . 6 0  
3 4 0 . 1 0

4 4 9 9 . 7 0  
721 .90 

1 3 8 8 . 4 0
0.00 

6-84 . 9 0

1 2 1 3 . 7 0  
2 0 8 0 . 2 0

1 6 1 . 0 0  
7 5 . 0 0  

3 0 2 5 5 . 4 8  

0.00 
2 2 1 8 5 . 6 5  

4 8 2 2 . 6 0  
994. 15 

6 4 1 . 0 0  
4 1 9 9 . 2 8

(T) 1 7 7 4 1 6 . 4  1 1 1 5 4 0 5 . 5 3  3 4 7 3 5 .  12 8 1 7 4 9 . 3 5  4 9 7 4 8 . 5 0  1 0 9 4 4 . 5 0  6 3 3 3 4 .  16

(1) A G R I C U L T U R E (2) O I L - G A  S
( 3 ) M A N U F A C T U R I N G (4) U T I L I T I E S
(4 ) C O N S T :B L D G (5) C O N S T :O T H E R
(7 ) R E T / W H O L E S A L E (8 ) T R A N S / C O M M
(9) S E R V I C E S (T) T O T A L

TABLE 2-18: PROJECTED LABOR IN GOVERNMENT AND SECTORS: ECN11

D O M E S T I C
L A B O R

E X P A T R I A T E
L A B O R

G O V . E X P  

L A B O R
G O V . D O M .  
L A B O R

S E C T O R  

E X P . L A B .
S E C T O R  

D O M . L A B .
T O T A L  

G O V . L A B O R
N E G A T I V E

D E V I A T I O N
P O S O T I V E

D E V I A T I O N
G O A L S R E C R U I T M E

( A ) 17682. 6 9 5 8 . 300. 8 549. 6 6 5 8  . 9 133. 8 8 4 9  . 2 9 4  1 . 0. 4 0 1 7  .
( B ) 8 8 8 5 9 . 7 7 2 1 6 . 4 0 8 7 7 . 59 7 2 1 . 3 6 3 3 9 . 2 9 1 3 8 . 100598. 0. 10213. 8 7 4 3 0 . 32 7 4 9 .
(c ) 7 0 4  35. 3 4 4 8 8  . 4 8 5 5 . 4 2 2 9 6 . 29 6 3 3 . 2 8 1 3 9 . 4 7 1 5 1  . 4 3 4  . 0. 3 4 0 5 4 .
(D ) 1 0 4294. 1 8 6 916. 4 7 1 9 5 . 6 4 8 0 8 . 1 3 9 721. 3 9 4 8 6 . 112003. 6 8 0 1 0 . 0. 1 1 8 906.
( E ) 1 9 3 5 8 1 . 1 8 6 924. 1493. 1 0 0305. 1 8 5 431. 9 3 2 7 6 . 101798. 29 5 4 2 . 0. 1 5 7 3 8 2 . 1 0 7790.( F ) 5 9 8 0 6 2 . 0. 0. 0. 0. 59 8 0 6 2 . 0. 0. 0. 0.
( G  ) 15 4 7 9 7 . 5 7 2 7 4  . 0. 0. 5 7 2 7 4 . 154797. 0. 35 4 5 7 . 0. 2 18 17. 4 6 1 7 0 .

( T ) 1 2 2 7 7 1 0 . 5 4 9 7 7 6 . 9 4 7 2 0 . 2 7 5 6 7 9 . 4 5 5 0 5 6 . 9 5 2 0 3 1 . 3 7 0 3 9 9 . 1 3 6384. 10213. 4 2 3 6 0 6 . 3 3 5 1 9 0 .

( 1 9 8 5 )

D O M E S T I C
L A B O R

E X P A T R I A T E
L A B O R

G O V . E X P  
L A B O R

G O V . D O M .  
L A B O R

S E C T O R  
E X P . L A B .

S E C T O R  
D O M . L A B .

T O T A L  
G O V . L A B O R

N E G A T I V E
D E V I A T I O N

P O S O T I V E
D E V I A T I O N

G O A L S R E C R U I T M E

(A) 2 1 4 2 9 . 96 4 3 . 362. 10425. 9 2 8  1 . 11004. 10787. 5626. 0. 4 0 1 7  . 6 6 5 5  .
(B) 1 0 7 6 8 9 . 9 9 0 1 1 . 4 9 1 6 5 . 7 1 8 2 9 . 4 9 8 4 6 . 35 8 6 0 . 12 0994. 1158 1 . 0. 8 7 4 3 0 . 6 5 8 4 7 .
(C ) 8 5 3 6 1 . 4 4 0 1 7 . 5 8 9 6 . 5 1 3 6 0 . 38 12 1 . 34 0 0 1 . 57 2 5 6 . 9 963. 0. 3 4 0 5 4 .
(D) 1 2 6 3 9 5 . 2 3 4 1 3 0 . 57 0 3 5 . 7 8 3 2 2 . 177095. 4 8 0 7 3 . 1 3 5357. 1 15224. 0. 1 18906. 1 5 3 8 5 0 .
( E ) 2 3 4 6 0 3 . 2 4 0 7 1 8 . 1805. 12 1242. 2 3 8 9 1 3 . 1 13361 . 123047. 8 3 3 3 6 . 0. 15 7382. 1 4 8658.
( F ) 5 3 2 2 7 5 . 0. 0. 0. 0. 5 3 2 2 7 5 . 0. 0. 0. 0.
(G) 1 8 7 6 0 0 . 6 3 3 9 9 . 0. 0. 6 3 3 9 9 . 187600. 0. 4 1 5 8 2 . 0. 2 1 8 1 7 . 3 5 1 9 2 .

(T) 1 2 9 5 3 5 2 . 6 9 0 9 1 8 . 11 4263. 3 3 3 1 7 8 . 5 7 6 6 5 5 . 9 6 2 1 7 4 . 4 4 7 4 4  1 . 2 6 7 3 1 2 . 0. 4 2 3 6 0 6 . 4 3 9 4 0 5 .

(4) M A N A G E R S  (B) P R O F E S S I O N A L
(C) C L E R I C A L  (D) S K I L L E D
(E) U N S K I L L E D  (F) A G R I G U L T U R
(G) P R O P R I O T E S  (T) T O T A L
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--------- DOMESTIC OUTPUT
--------- IMPORTS

---------- HOUSEHOLD CONSUMPTION
l O O O  M I L L I O N  S  R

FIGURE 2-8: EXPECTED GROWTH IN OUTPUT, IMPORT, AND CONSUMPTION
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FIGURE 2 -9 : LABOR INPUTS, OUTPUTS, IMPORTS, AND CONSUMPTION ECN11
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---------  OUTPUT
............  IMPORTS

1 0 0 0  m i l l i o n  S R  ----------CONSUMPTION
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D O M E S T IC - E X P A T R IA T E  L A B O R  R A T IO

FIGURE 2-10: DOMESTIC/EXPATRIATE LABOR RATIO AND RELATED VARIABLES
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These expatriate and dom estic labor inputs in non-agricu ltura l p roduction  

sectors are show n in Figure 2 -1 1 . In this figu re  notice that, due to  both the 

government absorp tion  o f dom estic labor and the increase in demands in the second 

period, relatively m ore expatriate labor is required than in the f irs t period  (See Table 

2 -1 8 )  Hence, substantial changes could be a ffe c te d  if the governm ent decides to 

decrease its labor requirem ents or encourage m ore dom estic labor to  jo in the 

p roduction  sec to r by leaving governm ent service.

2.3.2 Expatriate Labor and Government Plans

In this section we show the results o f applications covering multiple goals 

and their tra d e -o ffs .  Six d iffe re n t cases related to  changes in goals, G1 and G2, 

changes in p re fe rence  weights, W 1 and W 2, and changes in time periods, T1 (1980) 

and T2 (1985) are discussed. These permutations are termed W 1G 1T1, W 1G 1T2. 

W 1G 2T1, W 2G 2T1, W 2G 1T1, and W 2G1T2.

Tw o sets o f goals are involved he re - agency plans and expatriate labor 

policy. Under both alternative goa ls-specifica tions, G1 and G2, governm ent demand 

is held constant at levels indicated by agency plans. However, in G1, labor policies 

set goal values at 1976 base year levels while in G2 labor policies w ere  specified 

in light o f the result o f W 1G1T1 in order to  reduce directions fro m  achievement o f 

governm ent goals. W1 weights w ere chosen to  indicate the decision maker's 

neutrality tow ards  alternative goals. The W 2 weights, however, show  pre ference 

fo r  the achievement o f government demand goals relative to  labor goals. The 

change fro m  G1 to  G2 indicates an alternatively acceptable change in expatriate 

labor goals in certain job categories while the change fro m  W1 to  W 2  indicates the 

policy maker’s attitude regardless o f acceptable goal levels. T1 and T2 simply 

indicate d iffe re n t time horizons.

The data in Table 2 -1 8 , and the associated Figures 2 -1 2  and 2 -1 3  show  the 

deviations resulting fro m  alternative applications (see Appendix 2 -E  fo r  detailed 

model outputs). As expected, in cases where G2 or W 2 w ere  applied, the

governm ent’s under-achievem ent o f goals decreases at the expense o f increases in 

the recru itm ent o f expatriate labor as compared to  base year levels. This t ra d e -o f f  

between agency plans and government policies may be attractive to  those w ho 

advocate increased dom estic production and/or increased imports. The impact o f 

d iffe re n t time horizons is itse lf dependent on o ther conditions (see Figure 2 -12).



EX
PA

TR
IA

TE
 

LA
B

O
R

A SOCIO ECONOMIC DEVELOPMENT MODEL 7 8

V)o
z<</)

DOMESTIC LABOR

FIGURE 2-11: DOMESTIC AND EXPATRIATE LABOR IN PRODUCTION SECTORS
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TABLE 2-19: GOALS AND DEVIATIONS
IN GOVERNMENT PLANS AND LABOR GOALS

G O V E R N M E N T  C A P I T A L  S T I P U L A T I O N S  A N D  P R O J E C T I O N S

W 1 G 1 T 1( 1980) W 2 G 1 T 1 ( 1 9 8 0 ) W 1G 1T 2 ( 1985) W 2 G 1 T 2 ( 1985)

D E V I A  G O A L S P R O J E  D E V I A  G O A L S P R O J E  D E V I A  G O A L S P R O J E  D E V I A  G O A L S P R O J E 

T I O N S C T E D T I O N S C T E D T I O N S C T E D T I O N S C T E D

(1) 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

(2 ) 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

(3) 0 . 0 0 1 9 6 1 4 . 6 0 1 9 6 1 4 . 6 0 0 . 0 0 1 9 6 1 4 . 6 0 1 9 6 1 4 . 6 0 0 . 0 0 2 2 8 8 5 . 9 0 2 2 8 8 5 . 9 0 0 . 0 0 2 2 8 8 5 . 9 0 2 2 8 8 5 . 9 0

(4 ) 5 0 0 4 . 7 0 5 0 0 4 . 7 0 0 . 0 0 0 . 0 0 5 0 0 4 . 7 0 5 0 0 4 . 7 0 8 3 3 8 . 2 5 9 0 9 1 . 7 0 7 5 3 . 4 5 0 . 0 0 9 0 9 1 . 7 0 9 0 9 1 . 7 0

(5) 1 0 3 9 1 . 5 2 1 0 9 4 4 . 0 0 5 5 7 . 4 8 0 . 0 0 1 0 9 4 4 . 0 0 1 0 9 4 4 . 0 0 8 6 8 4 . 3 3 1 3 4 9 1 . 8 0 4 8 0 7 . 4 7 0 . 0 0 1 3 4 9 1 . 8 0 1 3 4 9 1 . 8 0

(6) 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

(7) 3 4 3 . 8 0 3 4 3 . 8 0 0 . 0 0 0 . 0 0 3 4 3 . 8 0 3 4 3 . 8 0 4 6 0 . 7 0 4 6 0 . 7 0 0 . 0 0 0 . 0 0 4 6 0 . 7 0 4 6 0 . 7 0

(8 ) 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

(9) 2 5 7 9 . 5 0 2 5 7 9 . 5 0 0 . 0 0 0 . 0 0 2 5 7 9 . 5 0 2 5 7 5 . 9 0 3 8 1 8 . 4 0 3 8 1 8 . 4 0 0 . 0 0 0 . 0 0 3 8 1 8 . 4 0 3 8 1 8 . 4 0

(T) 1 8 3 1 5 . 5 2 3 8 4 8 2 . 8 0 2 0 1 7 2 . 0 8 0 . 0 0 3 8 4 8 2 . 8 0 3 8 4 8 2 . 8 0 2 1 3 0 1 . 6 8 4 9 7 4 8 . 5 0 2 8 4 4 6 . 8 2 0 . 0 0 4 9 7 4 8 . 5 0 4 9 7 4 8 . 5 0

W 1 G 2 T 1 ( 1 9 8 0 )  W 2 G 2 T 1 ( 1 9 8 0 )

D E V I A -  G O A L S  P R O J E -  D E V I A -  G O A L S  P R O J E -  

T I O N S  C T E D  T I O N S  C T E D

( 1 ) O . 00 0. 00 0. 00 0. 00 0. 00 0 . 00
(2) 0.00 0.00 0.00 0.00 0.00 0.00
(3) 0 . 0 0  1 9 6 1 4 . 6 0  1 9 6 1 4 . 6 0  0 . 0 0  1 9 6 1 4 . 6 0  1 9 6 1 4 . 6 0
(4) 1 5 9 5 . 5 4  5 0 0 4 . 9 0  3 4 0 9 . 0 0  0 . 0 0  5 0 0 4 . 9 0  5 0 0 4 . 9 0

(5) 0 . 0 0  1 0 9 4 4 . 0 0  1 0 9 4 4 . 0 0  0 . 0 0  1 0 9 4 4 . 0 0  1 0 9 4 4 . 0 0
(6) 0.00 0.00 0.00 0.00 0.00 0.00
(7) 3 4 3 . 8 0  3 4 3 . 8 0  0 . 0 0  0 . 0 0  3 4 3 . 8 0  3 4 3 . 8 0

(8) 0.00 0.00 0.00 0.00 0.00 0.00
(9) 2 5 7 5 . 5 0  2 5 7 5 . 5 0  0 . 0 0  0 . 0 0  2 5 7 5 . 5 0  2 5 7 5 . 5 0

3 8 4 8 2 . 8 0  3 3 9 6 7 . 6 0  0 . 0 0  3 8 4 8 2 . 8 0  3 8 4 8 2 . 8 0

( 1 ) A G R I C U L T U R E (2) O I L - G A S
(3) M A N U F A C T U R I N G (4) U T I L I T I E S
(5) C O N S T :B L D G (6) C O N S T : O T H E R
(8) R E T / W H O L E S A L E (9) T R A N S / C O M M
(9) S E R V I C E S (T) T O T A L

E X P A T R I A T E  L A B O R  S T I P U L A T I O N S  A N D  P R O J E C T I O N S

W 1 G 1 T 1 ( 1 9 8 0 )  W 2 G 1 T 1 ( 1 9 8 0 )  W 1 G 1 T 2 ( 1 9 8 S )  W 2 G 1 T 2

D E V I A 
T I O N  - )

D E V I A -  G O A L S  
T 1 0 N (  + )

P R O J E 
C T E D

D E V I A - 
T I 0 N ( -)

D E V I A -  G O A L S  
T I O N ( +)

P R O J E 
C T E D

D E V I A 
T I O N  -

D E V I A -  G O A L S  
) T I O N ( +)

P R O J E 
C T E D

D E V I A 
T I O N  -

D E V I A -  G O A L S  
) TIO N ( + )

P R O J E
C T E D

(A) 17 0 4 0 1 7 191 1 2 9 4  1 0 4 0 1 7 4 9 1 5 147 0 4 0 1 7 24 3 1 5 6 2 6 0 4 0 1 7 6 6 5 4
IB) 0 2 6 5 5 2 8 7 4 3 0 164 10 0 1 0 2 1 3 8 7 4 3 0 3 2 7 4 9 0 1 7 9 5 8 8 7 4 3 0 4 3 3 2 4 1 1581 0 8 7 4 3 0 6 4 8 4 7
(C) 3 6 5 8 0 3 4 0 5 4 8 7 3 3 4 3 4 0 3 4 0 5 4 1 7168 0 6 3 8 3 3 4 0 5 4 16 4 8  1 9 9 6 3 0 3 4 0 5 4 2 9 2 0 4
(D) 4 3 7 6 4 0 1 1 8 9 0 6 1 0 2 1 5 3 6 8 0 1 0 0 1 1 8 9 0 6 1 2 6 3 9 6 6 2 2 0 4 0 1 1 8 9 0 6 1 1 1243 1 1 5 2 2 4 0 1 1 8 9 0 6 1 5 3 8 5 0
(E) 0 0 1 5 7 3 8 2 7 8 2 4 7 2 9 5 4 2 0 1 5 7 3 8 2 1 0 7 7 9 0 0 0 1 5 7 3 8 2 7 9 8 7 2 8 3 3 3 6 0 1 5 7 3 8 2 1 4 4 6 5 8II- ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IG) 1 5 5 4 7 0 2 1 8  17 2 6 2 6 0 3 5 4 5 7 0 2 1 8 1 7 3 6 1 3 0 0 0 2 1 8 1 7 34 15 4 1 5 8 2 0 2 1 8 1 7 3 5 2 1  1

(T) 6 2 9 8 6 2 6 5 3 2 4 2 3 6 0 6 2 3 3 7 9 4 1 3 6 3 8 4 1 0 2 1 3 4 2 3 6 0 6 3 3 5 1 5 0 6 2 3 5 1 2 4 3 4 1 4 2 3 6 0 6 2 5 6 7 6 7 2 6 7 3 1 2 0 4 2 3 6 0 6 4 3 8 4 2 4

W 1 G 1 T 1 ( 1 9 8 0 )  W 2 G 1 T 1 ( 1 9 8 0 )

D E V I A -  D E V I A -  G O A L S  P R O J E -  D E V I A -  D E V I A -  G O A L S  P R O J E -
T I O N ( - )  T I O N I + )  C T E D  T I O N ( - )  T I O N ( + )

(A) 1222 0 4 5 0 4 3 6 8 3 2 4 5 4 0 4 5 0 4 4 9 1 5
(B) 0 27 5 0 9 9 8 0 2  1 2 6 0 4 5 0 2 0 8 0 4 9 8 0 2 1 3 2 7 4 9
(C) 0 7 3 5 5 3 8 1 7 9 1 3 5 0 4 0 3 0 9 1 3 8 1 7 9 1 7 1 6 8
(D) 4 3 9 2  1 0 1 3 3 3 1 0 1 1 6 7  14 5 3 6 0 6 0 1 3 3 1 0 12 6 3 9 8
( E ) 0 0 1 7 6 4 4 7 9 7 3 1 3 1 0 4 7 7 0 1 7 6 4 4 7 1 0 7 7 9 0
(F ) 0 0 0 0 0 0 0 0
< G ) 2 2 5 6 0 2 4 4 6 0 3 5 6 1 2 3 2 8 1 4 0 2 4 4 6 0 3 6 1 3 0

(T) 4 7 3 9 9 3 4 8 6 4 4 7 4 9 2 1 2 9 2 8 7 1 9 9 3 5 1 2 4 4 9 5 4 7 4 9 2 1 3 3 5 1 5 0

(A) M A N A G E R S  (B) P R O F E S S I O N A L

<C) C L E R I C A L  (D) S K I L L E D
E> U N S K I L L E D  (F ) A G R I C U L T U R E

IG) P R O P R I O T E R S  (T) T O T A L
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For example the d iffe rence  in deviations between T1 and T2 w ith  W 1G1 is 

substantially d iffe re n t fro m  the d iffe rence  in deviations between T1 and T2 w ith  

W 2G1 as a result o f the indications between the time path o f agency plans and 

pre ference weights. W e provide in Figure 2 -1 3 , w ithout in terpretation, a three 

dimensional equivilent o f Figure 2 -1 2  where positive and negative rather than net 

labor goal deviations are mapped.
t

In addition to  goal achievment, these d iffe re n t cases influence other 

dependent variables. In Table 2 -2 1  (and the associated Figure 2 -1 4 )  we show  

expected output levels fo r  every secto r under alternative W 1G 1T1, W 2G 1T1, 

W 1G 1T2, and W 2G 1T2 (W1G2T1 and W 2G2T1 are ignored here since it was fe lt 

that their inclusion w ou ld  not add to  our understanding).

TABLE 2 -20 : ALTERNATIVE SECTOR OUTPUTS: ECN13

( 1 9 7 6  ) ( 1 9 8 0 ) ( 1 9 8 5 )

I L L U S T R A T I O N W1G1T 1 W2 G1 T 1 W1 G1 T 2 W2 G 1 T 2
S E C T O R

( 1 ) A G R I  C U L T U R E 9 0 8 5 . 7 0 8 2 8 7 . 3 2 8 2 8 7 . 3 2 7 3 7 5 . 7  1 7 3 7 5 . 7 1

( 2 ) 0 1 L - G A S 2 3 0 4 3 . 2 0 2 3 5 1 5 . 0 0 2 3 5 1 5 . 0 0 3 1 8 1 2 . 1 7 3 1 8 1 2 .  17
( 3 ) MANUF A C T U R I N G 8 7 8 0 . 0 0 8 7 8 0 . 0 0 8 7 8 0 . 0 0 1 2 1 9 0 . 7 6 1 2 1 9 0 . 7 6
( 4  ) U T I L I T I E S 951 . 7 0 1 3 1 0 . 2 0 6 4 2 0 . 7 5 2 6 6 9 . 6 9 1 1 2 4 0 . 2 0
( 5 ( C O N S T : B L DG 1 5 5 7 3 . 0 0 2 7 0 9 0 . 9 6 2 8 4 0 7 . 1 6 2 8 8 4 3 . 6 4 3 7 6 5 1  . 7 9

( 6 ) C 0 N S T : O T H E R 1 9 7 0 6 . 2 0 6 7 2 1 . 8 3 6 8 9 0 . 2 6 6 9 0 9 . 3 2 7 4 0 1  . 3 2
( 7 ) R E T / W H O L E S A L E 2 0 4 9 0 . 1 0 2 1 2 2 0 . 7 7 2 2 7 6 7  . 12 2 3 2 3 3 . 8 0 2 6 4 7 0 . 7 0
( S ) T R A N S P / C O M M U N 7 7 4 0 . 5 0 •1 1 7 2 0 . 5 4 1 2 8 5 9  . 12 1 2 7 8 5 . 0 5 15 1 5 1  . 7 7

( 9  ) S E R V I C E S 1 4 4 6 2  . 7 0 1 8 4 9 9 . 8 3 2 1 9 9 6 . 8 3 2 1 0 3 2 . 3 4 2 7 4 8 4 . 8 0

T O T A L  1 1 9 8 3 3 . 1 0 127 127 . 15 1 3 9 9 2 4 . 2 6 1 4 6 8 5 2 . 4 8 1 7 7 4 0 7 . 4 1

Note specifically: (1) the decrease in agricultural ou tpu t,57 (2) the decrease in 

sector(6 ), o ther construction, due to  the assumed decrease in governm ent demand 

(see Table 2 -1 2 ), (3) the increased output o f  secto rs  (2), (3), and (4), to  planned 

levels o f output, and finally (4) the increases in the remaining secto rs  to  sa tis fy  the 

final demand and associated multiplier e ffe c t.

This decrease should be contrasted w ith  the assumed increased p ro d u c tiv ity  in succeeding 
p e riods (see A p p e n d ix  2 -B ) .  The observed resu lts  cou ld  be due to  p ro d u c tiv ity  gains being o f fs e t  by 
the estim ated increase in the a ttritio n  o f agricu ltu ra l labor [ 2 1 9 ] .
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In Table 2 -2 1  and Figure 2 -1 5  we show the levels o f expatriate labor in 

various job  categories fo r  each o f the 4 cases.

TABLE 2-21: TOTAL EXPATRIATE LABOR BY JOB CATEGORY: ECN 13

( 1 9 7 6 )  ( 1 9 8 0 )  ( 1 9 8 5 )

I L L U S T R A T I O N

O C C U P A T I O N

W1G1T 1 W2G1T 1 W1 G 1 T 2 W2 G 1 T 2

( 1 ( M A N A G E R I A L 4 0 1 7 4 304 6 9 5 8 4 1 6 4 9 6 4 3

( 2 ( P R O F E S S I O N A L 8 7 4 3 0 6 0 8 7 7 7 7 2 1 6 6 9 4 7  1 9 8 1 0 1

( 3 ) C L E R I C A L 3 4 0 5 4 2 6 0 5 3 3 4 4 8 8 2 7 6 7 1 4 4 0 1 7

( 4 ) S K I L L E D 1 1 8 9 0 6 1 6 2 6 7  1 1 8 6 9 1 6 1 8 1 1 1 0 2 3 4 1 3 0

( 5 ) U N S K I L L E D 157 3 8 1 157 3 8 1 1 8 6 9 2 4 1 5 7 3 8 2 2 4 0 7 1 8

( 6 ) A G R I C U L T U R A L 0 0 0 0 0

( 7 1 P R 0 P R I E T 0 R S 2 1 8 1 7 3 7 3 6 4 5 7 2 3 4 2 1 8 1 7 6 3 3 9 9

T O T A L 4 2 3 6 0 6 4 4 6 3 8 0 5 4 9 7 3 6 4 6 1 6 1 5 6 8 9 9  18

* I N C L U D I N G  G O V E R N ME N T S C T O R S ' EMP L OY MNE T

Notice here the relatively low er rate o f increase o f expatriate labor in managerial 

and p ro fessiona l categories as compared w ith  the skilled category. The relative 

dependencies fo r  skilled labor on fo re ign  sources could be expected to  fu rthe r 

education policies.

In Table 2 -2 2 , we present a summary o f the m ajor indices fo r  the 4 cases: 

to ta l outputs, to ta l im ports, tota l household consumption, tota l dom estic and expa tr

iate labor in non agricultural p roduction  sectors, goals fo r  expatriate labor levels, 

negative and positive deviations fro m  these goals, recruitm ents o f expatriate labor, 

governm ent capital development goals and finally the deviations fro m  these goals. 

Graphic representations o f relationships among these indicators are shown in Figures

2 - 1 6  and 2 -1 7 . In Figure 2 -1 6 , we show the period ic changes in output, im ports 

and household consumption. Notice fro m  this figure  that by the second period  the 

increase in the rate o f g row th  in dom estic output is accompanied by a decrease in 

the rate o f g row th  in im ports and in household consum ption (see section 2.2.3 and 

Appendix 2 -C  fo r  a possible explanation o f this relationship).

In Figure 2 -1 7 , w e fu rthe r relate changes in dom estic and expatriate labor 

and p re fe rence  weights to  three dependent variables: output, im ports, and household
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TABLE 2-22: A SUMMARY OF MODEL'S INDICATORS: ECN 13

( 1976 ) ( 1 9 8 0 ) ( 1 9 8 5  )

W1 G1 T 1 W2G1T 1 W1 G1 T 2 W 2 G 1 T 2

O U T P U T  1 1 9 8 3 3 . 1 0 1 2 7 1 2 7 . 1 5  13 9 9 2 4 . 2 6 1 4 6 8 5 2 . 4 8 1 7 7 4 0 7 . 4 1

I M P O R T S 7 3 6 2 4  . 30 9 1 3 3 2 . 1 1 9 5 7 1 1 . 5 7 1 0 5 2 0 0 . 2 6 1 1 5 4 0 5 . 5 4

C O N S U M P T I O N 5 7 5 9 3 . 6 0 6 7 9 5 3 . 3 6 7 0 9 7 7 . 3 9 8 0 0 0 4 . 1 9 8 1 7 5 0 . 0 1

* E X P .  L ABOR 3 6 4 2 8 4 3 5 3 6 6 0 4 5 5 0 1 6 3 4 7 3 5 2 5 7 5 6 5 5

* DOM.  L ABOR 2 6 8 8 7 3 3 5 3 9 6 9 3 5 3 9 6 9 4 2 9 9 9 9 4 2 9 9 9 9

E X P . L B R . GL S 4 2 3 6 0 6 4 2 3 6 0 6 4 2 3 6 0 6 4 2 3 6 0 6

N E G . D E V . L B R 6 2 9 8 6 1 3 6 3 8 4 6 2 3 5 1 2 6 7 3 1 2

P S T . D E V . L B R 2 6 5 5 2 1 0 2 1 3 2 4 3 4 1 0

R E C R U I T M E N T 2 3 3 7 9 4 3 3 5 1 5 0 2 5 6 7 6 7 4 3 8 4 2 4

G O V . C A P . G L S 3 8 4 8 2 . 8 0 3 8 4 8 2 . 8 0 4 9 7 4 8 . 5 0 4 9 7 4 8 . 5 0

D E V . C A P . G L S 1 8 3 1 5 . 5 2 0 2 1 3 0 1 . 6 8 0

* I N  P R O D U C T I O N  S E C T O R S  ONL Y

consumption. Along w ith  the increased use o f dom estic labor, im ports, consump 

tion, and tota l output increased, though at d iffe re n t rates. This figu re  also shows 

that relatively m inor changes in preferences (W 1 -W 2 ) lead not only to  changes in 

final levels but also to  reversals in the relationships between expatriate labor used 

and to ta l output, imports, and household consumption.

2.3.3 E xpa tria te  Labor and A g e n cy  Plans

In this application we disaggregate governm ent into agencies and deal w ith  

their goals while maintaining aggregate labor po licy goals. Government agencies are 

grouped into: Public Administration, Health, Education, and Others (including Defense). 

W e intended to  show the degree to  which agency goals are achieved under 

alternative po licy directions. These directions are term ed W 1, W 2, W 3, and W 4. In 

W 1 no p rio rity  is given to  one agency over another o r over labor goals. In W 2, 

Public Adm inistration is given the highest p rio rity  among governm ent agencies while 

the tota l governm ent (or the sum o f agencies) and labor goals are treated equally. 

W 3  d iffe rs  fro m  W 2 in that tota l government goals are given p rio rity  over labor
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goals. W 4  is the same as W 3  except fo r  higher p rio rities  fo r  defense goals. 

Rather than show results parallel to  those shown in previous illustrations, we only 

show (in Table 2 -2 2 ) a summary o f the m odels outputs fo r  these cases.58

The data once again con firm  the tra d e -o f f  between satisfying capital goals 

and labor polic ies (as exem plified in Figure 2 -1 8 ). Obviously, this t ra d e -o f f  is 

m odified  by the relative sizes o f, and pre ference weights accorded to, individual 

agencies. Specifically, our results show that the sh ift fro m  total neutrality to  an

emphasis on public adm inistration does not sharply alter outcom es (W 1------>W2).

However when d isproportiona l weight is given to  governm ent plans vs labor policies,

sharp d iffe rences  are observed (W1 or W 2 ------> W 3  o r W4). It is also o f

interest to  note that an emphasis on defense leads to  an increase in im ports and a 

decrease in expatriate labor. This is not an unexpected since defense, in Saudi 

Arabia (at this stage), requires heavy relience on im ported manufactured goods rather 

than dom estic products  or labor.

A p p e n d ix  2 -E  contains the detailed outputs.
58
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TABLE 2 -23 : A SUMMARY OF MODEL INDICATORS: ECN14

ALTERNATIVE ILLUSTRATION S

( 1 9 7 6 )  ( 1 9 8 0 )  ( 1 9 8 5 )

W1 W2 W3 W4

O U T P U T 1 1 9 8 3 3 .  10 1 3 1 3 2 6 . 0 0 1 3 2 1 5 3 . 1 3 1 4 0 8 0 0 . 3 7 1 3 7 5 0 8 . 8 2
I M P O R T S 7 3 6 2 4 . 3 0 9 7 5 7 9 . 4 5 9 7 7 9 8 . 6 5 1 0 0 7 0 2 . 1 5 9 8 0 8 4 . 7 3
C O N S U M P T I O N 5 7 5 9 3  . 6 0 6 8 1 3 0 .  - 80 6 8 4 8 8 . 7 5 7 1 3 3 9 . 7 4 6 8 6 0 1 . 1 4

E X P .  LABOR 3 6 4 2 8 4 3 8 1 1 0 3 3 8 9 4 9 8 4 6 0 1 1 9 3 9 2 3 8 9
DOM.  LABOR 2 6 8 8 7 3 3 5 3 9 6 9 3 5 3 9 6 9 3 5 3 9 6 9 3 5 3 9 6 9
E X P . L B R . G L S . 4 2 3 6 0 6 4 2 3 6 0 6 4 2 3 6 0 6 4 2 3 6 0 6
N E G . D E V . L B R . 8 0 0 9 0 8 4 4 6 9 1 3 9 4 1 6 8 6 7 9 8

P O S . D E V . L B R . 2 7 6 7 0 2 3 8 5 7 8 1 8 2 4 9 8 5
R E C R U I T M E N T 2 6 1 4 3 9 2 6 9 6 3 2 3 4 0 2 5 3 2 8 2 5 2 3

T O T A L  G O V . G L S . 3 8 4 8 2 . 8 0 3 8 4 8 2 . 8 0 3 8 4 8 2 . 8 0 3 8 4 8 2 . 8 0
GOV.  C A P I T A L 2 7 8 7 1  . 2 3 2 8 1 9 5 . 3 0 3 4 2 1 7 . 5 0 2 8 3 3 5  . 12
N E G . D E V . P A 8 7 0 0 . 7 0 4 9 1 5 . 4 9 0 . 0 0 6 9 4 7 . 6 8

N E G . D E V . H L 161 . 4 0 161 . 4 0 0 . 0 0 0 . 0 0

N E G . D E V . E D 9 4 5  . 2 0 9 4 5 . 2 0 0 . 0 0 0 . 0 0
N E G . D E V . O T 8 0 4 . 3 0 4 2 6 5 . 3 0 4 2 6 5 . 3 0 0 . 0 0

( P A )  P U B L I C  A D M I N I S T R A T I O N  

( H L )  H E A L T H  

( E D )  E D U C A T I O N  

( O T )  O T H E R S
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DEVIATION  
FROM CAPITAL  
G O ALS

( T H O U S A N D S )

NET DEVIATION 
OF EXPATRIATE  
L A B O R  GOALS

FIGURE 2-17: GOVERNMENT AND LABOR NET DEVIATIONS: ECN 14



A SOCIO ECONOMIC DEVELOPMENT MODEL 91

2.4 SUM M ARY AND CONCLUSIONS

The model developed in this chapter, we believe, exhibits many o f the 

desirable characteristics o f a national planning model discussed in Chapter 1. In 

addition, the model attempts to  fa ith fu lly  portray several o f the unique social and 

econom ic features o f Saudi Arabia. The model is, consequently, quite com plex and 

large; these characteristics o f the model fo rced  us to  be rather selective in the 

model features discussed and in the range o f applications described. W e conclude 

this chapter w ith  a rather terse summary o f the model's features and the insights 

gained fro m  the applications.

Some o f the features o f this fo rm ulation are:

1. By embedding a comprehensive national development model w ith in  a 
goa l-program m ing fram ew ork, we explic itly a llow  fo r  the e ffe c ts  o f 
decis ion-m aker pre ferences on relevant s o c io -  econom ic accounts.
This, coupled w ith  iterative goa l/pre fe rence adjustments in light o f 
previous outputs, perm its a rich range o f behaviors viz. arbitration, 
com prom ise, conservatism, daring, etc.

2. The model is dynamic in that certain variables in one period are 
considered to  be dependent on their values in the previous period.

3. A trade-balance equation is not included in this model since Saudi 
Arabia, in the foreseable future, w ill have adequately positive 
international balance o f payments.

4. Technological change, which can be both abrupt and large in developing 
countries, is incorporated through additions to  the in p u t-o u tp u t 
s tructure  due to  the addition o f  new industries o r the adoption o f new 
technologies. Though these additions and adoptions are initially 
exogenously specified  through industrial plans, the actual changes in the 
inpu t-ou tp u t structure are a ffe c te d  by the achievement , as p ro jec ted  
by the model, o f previous plans.

5. The labor fo rc e  is distinguished by occupational type, as is usual, and 
by nationality and sector o f employment. This distinction a llows us to  
examine policies related to  expatriate and dom estic labor a ffec ting  both 
private and public sectors.

6 . Natural a ttrition  o f labor is exp lic itly  (fo r expatriate labor) and im plic itly 
(fo r dom estic labor) included in the model.

7. Total household consum ption is partially endogenized in this model by 
linking household income to  the earned income o f employees. 
Consequently, all links between labor and the rest o f the model 
indirectly extend to  household consumption.

8 . The relationship between individual earned income and household inco
me in Saudi Arabian society is not the simple o n e -to -o n e  relationship 
thought to  exist, fo r  example, in the U.S. The model re fle c ts  the
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observation  that a given individual might d istribute his income to  several 
households and, there fore , that a given household m ight have several 
sources o f  earned income.

9. Income trans fe rs  to  households fro m  both private and public sources 
are included.

10. Household consumption and final demand is allowed to  be m od ified  
th rough d irec t price subsidies fro m  the government to  selected sec t
ors.

1 1. The treatm ent o f government demand as some o f the goals o f the 
model, perm its the identification o f tra d e -o ffs  between development 
po lic ies and other goals. Disaggregating the government into individual 
agencies perm its the identification o f tra d e -o ffs  at finer levels.

Clearly, such a complex fo rm ula tion  would require fa r m ore applications to 

demonstrate, empirically, these features than could conceivably be presented here. 

The small set o f  applications we have chosen to  discuss reveal, in sum, the 

fo llow ing:

1. The in ter-dependencies a llowed in this model are non -triv ia l in that any 
given goal o r policy has m ajor impacts on other goals and variables.

2. Model ou tputs are sensitive to  alternate goals and pre ferences, 
supporting  our contention that goals and pre ferences be exp lic itly  
a llow ed in a planning fram ew ork.

3. Given the significance o f the intei—dependencies, goals and p re fe 
rences, it is not surprising to  find  that allowing decis ion-m akers to
iterative ly adjust their goals and preferences has a m ajor e f fe c t  on 
final outcom es in comparison to  one -sh o t decision-making.

Obviously, several d irections fo r  improving this model can be identified.

W hile w e d e fe r discussing these fu tu re  d irections to  the last chapter, one such

direction has, in part, been explored fu rth e r in this thesis. S pecific  models could be 

developed fo r  socially im portant sub-system s such as health, education, training, 

housing etc. O f these, we have developed a model o f the housing sub-system . 

This model, and its linkage to  the national development model o f this chapter, is the 

substance o f  succeeding chapters.
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CHAPTER 3
MULTI OBJECTIVE PLANNING FOR HOUSING 

AND LINKAGES TO SOCIO-ECONOMIC DEVELOPMENT

3.1 INTRODUCTION

This chapter is examines aspects o f housing development and the potentia l 

ro le o f governm ent in im proving the quality o f life  through housing developm ent in 

Saudi Arabia.59 W e, the re fo re , consider demographic and social, as well as physical 

dimensions o f housing situations and the ir interdependence w ith  econom ic 

dimensions o f development by linking the housing development model to  the socio  

econom ic model developed in Chapter Two. This, in turn, a llows us to  examine the ir 

cross relationships in a multi ob jective  planning fram ew ork.

W e begin in section 2 w ith  the background which provides the substantive 

basis fo r  both model development and model needs. This is fo llo w e d  in section 3 

w ith  the model and its description. In section 4 we parallel the numerical 

illustrations by describing selected applications o f this model. Finally, we end this 

chapter w ith  a summary o f model’s features and conclusions. The model re la tion

ships in this chapter are developed in re fe rence  to  a jo in t fam ily-housing  in p u t- 

output model indicating the dynamic changes and the recursive relationships in both 

family and housing characteristics. These dynamic aspects w ill be made exp lic it in 

Chapter Four when we specifica lly study the multi period input output characteristics 

o f families, houses, and their distributions.

5 9 See C oope r and Tamimi [ 6 1 3 fo r  an earlier study o f  the p rob lem  o f  housing deve lopm ent and 
planning in Saudi Arabia upon w h ich  the detailed trea tm ent and analysis in th is and the fo llo w in g  
chapters w e re  based.
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3.2 BACKGROUND

Housing is a universally acknowledged issue in the life  o f communities. In 

some countries, housing is provided by private developers who respond to  

estimates o f demands. Such demands express a desire fo r  houses supported by 

econom ic ability to  satisfy the desire. In purely econom ic approaches this demand 

can be form ula ted in term s o f e ffe c tive  demand,(i.e. demand backed up by the 

needed wherew itha l to  pay fo r  it) the re fo re  it is possible to  use well developed 

measures such as coe ffic ien ts  o f elasticity in relation to  p rice  o r income, to

determ ine the demand fo r  housing at various prices and income levels. This solves 

many problem s w ith  a well developed body o f econom ic theory  to  serve fo r  

guidance if  one is willing to  stay w ith  the resulting assumptions.

On the other hand, in the case o f developing countries, large sectors o f the 

population are inadequately housed but w ithout su ffic ie n t econom ic resources to  

have any immediate prospects o f improving their housing situation. M oreover,

because the situation is "changing" it may be bette r now  to  p rov ide  fo r  the fu tu re  

than to  await an appearance o f the corresponding e ffe c tive  demand. The latter, in 

fact, may never appear. The m a jority  o f the population may be in low  or middle 

income groups living in overcrow ded , makeshift or substandard houses, and great 

social unrest may ensue unless this is prom ptly  attended to.

Housing needs or requirem ents can also be expressed, in the social sense, 

w ith  respect to  the extent to  which housing conditions fall be low  levels o r norm s 

considered necessary by some authoritative, or potentially authoritative, group. This 

social sense may also re fle c t an estimated inability to  finance housing adequately fo r  

fam ily living in the sense o f the econom ics o f "e ffe c tive  demand." In many

situations, the re fo re , it seems preferable, at least insofar as low er and middle

income groups are concerned, to  define the problem  in te rm s o f housing crite ria

and ob jectives rather than to  express it solely in term s o f m arket or "e ffe c tive

demand."

In developing countries housing is an integral part o f  country development 

planning; various agencies try  to  meet the housing needs o f  "every” family. The 

governm ents o f these countries have o ften  assumed a "com prehensive commitm ent" 

to  the solution o f their housing problems. The objectives and methods o f these 

governm ents may d if fe r  w idely, but their housing pojic ies show  certain common 

characteristics. For instance, they are not willing to  a llow  the m arket to  be the sole

determ inant o f the response to  these perceived needs. In some cases aJJ o f the
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activ ity is governmental; in other cases a m ixed approach is used in which the 

p ropo rtion s  d irectly contribu ted by the governm ent may vary fro m  time to  time. 

The governm ent itse lf may o r may not build, but it assumes responsib ility  fo r  the 

housing requirements o f the entire country, and it takes account o f the entire 

housing situation in making its plans. Thus even w ith  mixed approaches—  where 

housing is built by other than the governm ent its e lf—  the governm ent may

nevertheless res tric t or p rom ote  the output o f certain types o f  housing when, it 

deems this to  be necessary.

In m ost developing countries, the ability to  provide adequate resources fo r  

housing and related requirem ents is inadequate, and acutely so. This is not the case 

fo r  areas like Saudi Arabia and related countries, however, which are the concern o f 

this thesis. Here the same elements o f housing shortage and governm ent pa rtic i

pation are present and, o f course, there are other factors, too , that must also be 

considered which countries like Saudi Arabia have in common w ith  less developed 

segments o f the world. W hat they do not have in com m on w ith  other less 

developed countries is a relative abundance o f resources in addressing their

underdeveloped housing needs. This m ixture o f relative abundance in developing 

country con tex t is relativly new.

This thesis exp lores the possibility o f synthesizing models which w ill make it 

easy fo r  resource rich (in monetary terms) governments to  plan their housing and 

other program s and to  do so in ways that w ill enable them to  balance these

program s against other considerations. One such consideration is an opportun ity  to  

balance housing and population types accomodating a variety o f  actual opportun ities 

resulting fro m  dynamic changes in families and housing. This is done in a manner 

that may be used as a p ro to type  fo r  still o ther considerations that governmental 

po licy ought to  take into account in these developments.

Issues like these w ill be brought to  the fo re  in this chapter. First, model 

development and a descrip tion o f the accounting components are delineated. Then 

goals and directions fo r  housing development are discussed as the basis fo r

directing and focusing governm ent policies.

Since an objective o f this thesis is to  identify  the interdependence o f housing 

development w ith  other national development systems, the relationships o f the 

models developed are also linked to  the econom ic and labor com ponents developed 

earlier in Chapter 2. M ultip lier e ffe c ts  fo r  housing development and the cross 

impacts o f  multiple system planning in housing and econom ics can thereby be
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accommodated. M ore than formalaizations are required, however, and so p ro to type  

data and characteristics o f the present situation in Saudi Arabia are discussed in 

relation to  those variables and parameters explained in model development. Finally, 

models and data are combined in several numerical applications to  show how  the 

e ffe c ts  o f alternative polic ies can be examined and the sensitivity o f the m ode ls 

output to  varieties o f policy d irections can be tested and evaluated.
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3.3 MODEL DEVELOPMENT

W e develop our proposed planning model w ith  particular attention to  several 

fa c to rs  indicated in Figure 3 -1 . They include:

•  The jo in t d istribution o f families to  houses, indicating spec ific  dem o
graphic and physical dimensions pertinent to  both,

•  Standard crite ria  fo r  housing development, indicating desired d is trib 
utions o f new families as well as the potential red istribution o f existing 
families,

•  The interdependence w ith  other soc io -econo m ic  development, issues 
including expatriate labor considerations.

The model developed here is a multi ob jective  goal program, indicating the 

relative pre fe rences between housing development goals and among housing devel

opm ent and other socio econom ic goals presented in chapter 2. The relative 

emphasis on housing could be vtaken to  indicate the desire to  alleviate housing

shortages fo r  the new families and housing deficiencies fo r  the existing families, in 

one or m ore planning periods. Housing 'planners may even argue that if housing is 

not attended to  properly , the situation could only get w orse  by accumulation o f 

sub-standard housing and inadequate size com patib ility due to  the changing fam ily 

characteristics and sizes. The achievement o f  these ob jective  is not w ithou t 

multiplying impacts on the rest o f the socio  econom ic aspects o f  national devel

opment. Such an achievement can also be in co n flic t w ith  other po licy d irections 

regarding, fo r  example, labor or government plans. In an interactive sequence, these 

co n flic ts  are examined to  adjust goals and preferences.

In Figure 3 - 2  we show  pertinent relationships and dimensions: (1) the

d istribution balances across row s, (houses); and across columns, (families); (2 ) the

goals fo r  d istribution o f new and unhoused fam ilies fo llo w e d  by the goals fo r  the

red istribu tion  o f under-housed families; (3) the accounting fo r  the new  fam ily inputs 

and the remaining families fro m  the previous period; and (4) the com ponents linking 

housing to  the soc io -econo m ic  model developed in chapter 2 .

The f irs t  ro w  in Figure 3 -3 ,  fo r  instance, indicates the po licy and decision

variables considered in our problem. These are really vecto rs  and m atrices o f

variables which are related to  each other through the remaining ro w s  in the 

fo llo w in g  manner. The vecto rs o f variables <5+, show  the goal deviation

which, as already noted, are planning issues in the ir own right. These goal

deviations are here related to  housing fo r  the "unhoused", <5̂ , <5̂ , the "under
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housed", o*. b~, and to  the expatriate labor and government goals discussed

previously. In the next ro w  o f Figure 3 -3 , the related p re fe rnce  weights w* and 

w ~, are vec to r entries in the ro w  labeled "Objective". These are given ab in itio in 

term s o f governm ent stipulated criteria, at least provisionally, w ith  allowance fo r

fu rthe r change as the plans are developed. The "Stipulations" column on the righ t

represents both the goals, in "s o ft constraints," as well as the capacity lim itations 

incorpora ted in "hard constraints," along w ith  other exogenous requirem ents to  be 

satisfied. These, too, are stipulated at least as fa r as the "s o ft constraints" are

concerned and subject to  alteration as the model is utilized.

W e examine the accounting details fo r  housing relationships and related 

variables and pertinent data in fo u r subsections:60

1. Housing d istributions and accounts o f new families, existing families, 
the housing vacancies and the requirements fo r  new houses;

2. Criteria fo r  housing distributions and the desired im provem ents o f the 
quality o f housing life;

3. Dom estic and expatriate family inputs indicating the fo rm ation  o f new 
fam ilies as well as the immigration and em igration o f expatriate 
households; and

4. Linkages to  other socio  econom ic aspects, indicating interdependencies 
and related multiplier e ffec ts .

3.3.1 Housing Distributions and Accounting Relations

For fam ily-housing accounts we define three mxk d is tribution matrices D(t), 

/?(t) and /?*(t) whose d  , r  ., and r*  components i, (i= 1 ......m) and j, (j= 1 .......k) are the
i j i j  1J

number o f families in coho rt j in houses type i. The f irs t is fo r  the distribution o f 

new families, the second is fo r  the distribution o f families remaining, fro m  previous 

periods, and the third is fo r  the p ro jec ted  red istribu tion  o f these remaining families. 

61 D and R* are the p ro jec ted  d istributions indicating the e ffe c ts  o f governm ent 

policies. For example, the government may want provide fo r  families w ithou t

6 0  See A p p e n d ix  1 -B  fo r  data activ ities  supporting  th is  chapter's fo rm u la tion .

61 Im p lic it in our presen ta tion  o f  % ) .  the fa m ily - to -h o u s e  d is tribu tio n  fro m  the previous period , 
is the e f fe c t  o f  change due to  trans itions in fam ily and house characte ris tics. These changes w ill be 
sp e c ifica lly  addressed in Chapter fo u r w hen w e  deve lop an in p u t-o u tp u t m odel fo r  fa m ily - to -h o u s e  
d is trib u tio n s  and prov ide the estim ation  o f the ir m ulti p e rio d  changes and recu rs ive  relationships.
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houses and influence their assignment to  the appropriate ones (by either building or 

encourage the development o f the required types o f houses. It may also encourage 

the use o f vacant houses that are under government contro l, o r it may want to  

influence the change in the fa m ily -to -h o u se  d istribution indicated by the matrix /?(t).

As shown in Figure 3 -2 ,  these distributions are w ritte n  in m atrix fo rm  as

£><t)e and e D(t), where D(t) is an mxk matrix w ith  entries d  , and e a vec to r w ith  
1 2  ij 1

all elements equal to  1 (a so-ca lled  unity vector) summing across fam ilies to  indicate 

total houses o f  each type. Similarly in e2 D[t), e2 is a unity vec to r summing across 

houses to  indicate the total families o f each type. The same alternative matrix 

expressions could be used fo r  other vecto rs  in Figure 3 -3 .

The fo llow ing  equations contain the vecto r representation o f the above 

matricies (see Figures 3 - 2  and 3 -3 )

E d(t) + E r*(t) -  E r{t - 1) + I  hit) -  I  h (t)
1 1 1  n

E2 d(X) + I  f(t) -  I  f  (t)
U

= h (t)
V

= 0

(3.1)

(3.2)

where the f ir s t  expression (3 . 1), relates the indicated decision variables, as captioned 

in Figure 3 -3 ,  to  the vec to r h (t), an mx1 vecto r o f remaining housing vacancies 

fro m  t - 1  at time t. The second expression in (3.2) re fe rs  to  the satisfaction o f 

fam ily needs fo r  housing.62 To see what these expressions mean and also to  study 

their structure, let e.) be the ro w  unity vec to r and define

where E has the dimensions required to  co n fo rm  w ith  h (t), the vacant houses fro m
1 v

the previous period, and the matrix m ultiplications indicated in (3.1). Then we define

E„ as fo llow s:
2

E2 = [ I ,  I , I ]

62  W e  should remark here that fam ilies w h ich  are unhoused are in rea lity  cons ide red  to  be living 
in tem porary housing —  e.g. tents, w o o d  huts, o r e lse these fam ilies are c ro w d e d  in w ith  o thers, e tc .— 
— but fo r  planning purposes they are c lass ifie d  as being "unhoused" w h ile  awaiting the planned 
co n s tru c tio n  o f m ore sa tis fac to ry  perm anent housing.
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w here I  is, as usual, the identity matrix. Hence,the decision variables fo r  d[t) in 

(3.1) and (3.2) are related to  each other as in a transportation model.

To continue our in terpretation o f (3.1) w e 'd e fin e  c/(t) as vec to r w ith  (mxk)x1 

rows. Its com ponent entries d  represent the planned distribution o f new  family

types j, (j = 1...k), to  be housed in dwellings o f type i, (i = 1.....m). For instance.

j=1 may represent expatriate, 4 -m em ber, m idd le-incom e families and i=1 may 

represent 3 -b e d ro o m , rental apartments, ...etc.

The new families and their housing requirements are represented by the 

expression E 1 d(t). This vecto r comes partly from  p ro jec tions  o f new dom estic 

fam ilies fo rm e d  at time t and partly as a consequence o f plans— including plans fo r  

housing— that are being undertaken. The symbol I  in (3.1) and (3.2) represents the 

identity m atrix and I  f  (t) is the number o f the unhoused new families that w e plan 

to  house, including the expatriates. Hence E^ d(t) -  I  f  (t) represents the net 

amount o f  new families to  be housed in each type o f housing and I  / (t) represents 

the remnants w ho  are not housed w ith  all com ponents o f /  (t) constrained to  be non 

negative.

W e also, however, need to  consider the presently under housed families, their 

possible redistributions, and their housing requirements. Thus w e define r*(t) as a 

vec to r w ith  mxk row s  whose elements represent the planned red is tribu tion  o f

housed fam ilies and r(t) the present number o f families o f each type j, (j = 1.....k),

in houses o f type i, (i = 1....m). Because E , as already defined, represents a

co llection  o f  summing operators, the d iffe rences  E r*(t) -  E /It) are the negative 

o r pos itive  discrepancies between planned and existing housing fo r  the already 

housed families.

The mx1 vecto rs  /?(t) and h (t), in equation (3.1), represent remnant vacancies
n

and requ ired new houses, respectively, which are needed to  relate the expressions 

to  the ve c to r h (t) w ith  stipulated com ponents that represent the existing vacancies 

available at time t.

3.3.1.1 Base Year Fam ily-House Distribution Data

Initially, fro m  the 1976 household survey, data w ere developed fo r  the 

p roportiona l d istribution o f families, o f certain nationality (Saudi-Expatriate), income 

(Low -M idd le-H igh), and size (1 -1 3  members) characteristics, who are housed in 

houses o f  certain type (Attached, Detached, Apartment), construction  (Regular, Hut,
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P, ̂
Tents, Traditional), ownership (Owned-Rented), and size (1 -1 0  rooms). For 

illustrative purposes, the data w ere  aggregated on both family and housing charac

teristics. This resulted in one fam ily income group, fo u r family sizes, five  house 

sizes fo r  regular and traditional construction and three sizes fo r  tents and huts.6'1

The resulting base year distributions o f families to  houses are shown in Table 3 -  
1 6 5

f
The data in Table 3 -1  show that 8 56 ,77 9  families live in regular houses, 

7 ,383  fam ilies live in w ood  huts, 30 ,605  live in tents, and 98 ,8 2 6  in traditional 

adobe houses (see final column in row s  labelled to ta l reg, tota l tnt, to ta l hut and 

tota l trd). The m ajority  o f expatriate families live in smaller rented houses. An 

examination o f this table also shows that the m a jo rity  o f expatriate fam ilies live in 

rented houses, m ostly o f the regular construction type. Table 3 - 2  contains the 

d istributions o f fam ilies to  houses; Figure 3 -4  graphically shows this distribution. 

Using Table 3 - 2  and Figure 3 -4 ,  w e can distinguish d iffe rences w ithin and between 

dom estic and expatriate family housing. W ithin dom estic families, com paring rent vs 

ownership, the size o f owned regular houses is re la tive ly  more compatible w ith  the 

fam ily size than those rented; ow ner-occup ied  homes m ore adequately f i t  fam ily 

sizes than rental houses. When Saudi-expatriate rentals are compared, we find  that 

expatriate fam ilies are relatively better housed than Saudi families. Thus, there 

appears to  be o v e r-c ro w d in g  in rentals— a sign o f inadequate supply.

Observations such as these could be the basis fo r  establishing the goals o f 

the housing subsystem. These goals are operationalized through changes in 

p roportiona l d istributions o f fam ilies to  houses fro m  the initial state (shown in table

3 - 2  and Figure 3 -3 )  to  more desirable ones. W e discuss these below.

6 3  The sample data descrip tive  o f  households and the ir housing characte ris tics  w as orig ina lly  
prepared fo r  detailed nationality and incom e groups. They w e re  then grouped in to  7 8  fam ily 
ca tegories fo r  w h ich  the p ro p o rtio na l d is tribu tio n  o f  fam ilies to  houses w e re  developed. See A p p e n d ix  
3 .A  fo r  these p ro p o rtio n s . These w e re  obtained using the household  d escrip tion  com ponen ts  o f  the 
Household Survey o f  the M acro Econom ic M odelling  P ro je c t [ 2 1 7 ] .

6 4  Families are grouped as 1 = {1 -4 ) .  2 = < 5 -9 ), 3 = ( 9 - 13). and 4 = (1 3 -a b o v e ) fam ily m em bers and 
houses are grouped as 1 = 0 - 2 ) ,  2 = (3 -4 ) ,  3 = (5 - 6 ) .  4 = (7 - 8 ) ,  and 5 = (9 -a b o v e )  room s per house.

6 5  See A p pend ix  1 -C  fo r  the data activ ities  conducted  to  su p p o rt this chapter's p ro to ty p e  data.
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TABLE 3-1: BASE YEAR FAMILY DISTRIBUTION TO HOUSES

D O M E S T I C  F A M I L I E S  E X P A T R I A T E  F A M I L I E S  T O T A L

( 1 ) < 2 )  ( 3 )  ( 4 )  ( 1 )  ( 2 )  ( 3 )  ( 4 )  H OU S E S

REG RNT  S I Z 1 3 7 6 5 3 5 9 5 6 2 3 0 8 6 0 3 2 8 7 3 0 0 19361
2 37 139 5 1 7 5 7 1 6 6 9 6 153 2 5 7 2 9 8 3 5 8 9 0 1 0 0 9 2 397 2 2 0 9 1 1
3 1 9 8 2 9 3 6 8 7 0 1 3 3 1 0 2 1 7 1 16172 2 5 9 3 6 - 3 5 0 2 73 2 1 1 9 5 3 2
4 2 0 3 8 8 0 2 3 3 63 1 123 7 9 7 9 183 3 2 3 3 0 1 8 9 8 6
5 0 1311 1 2 3 0 9 3 0 6 3 3 2 8 2 2 6 3 0 3 6 7 0

T O T A L  RNT 6 2 7  1 1 1 0 1 5 5 7 3 65 1 1 5 8 8 0 8 3 6 9 6 7 6 8 1 6 1 5 0 9 0 1233 3 8 3 5 6 0

REG OWN S I Z 1 3 0 5 2 3 5 8 5 1 23 6 3 1 3 1773 130 5 0 0 1 127 5
2 3 0 3 3 3 6 3 8 2 9 2 8 7 5 9 3 3 2 3 3 0 3 0 3 7 6 8 2 6 3 0 1 3 6 3 0 6
3 1 9 1 3 2 6 9 2 3 2 5 1 5 0 3 1 2 3 6 5 5 7 7 8 2 7 9 5 7 6 0 0 1 6 1 5 6 5
4 5 0 8 1 28 C 3 1 3 3 1 5 5 123 61 2 3 2 9 7 9 9 2 6 3 2 3 5 8 3 2 7 3
5 2 7 3 3 2 0 9 6 2 2 7 6 7 8 2 8 8 1  1 335 0 0 2 7 0 8 0 7 9 9

T O T A L  OWN 6 0 3 3 2 1 8 6 6 3 9 133 331 5 8 1 7 3 132 36 8 6 6 7 12 8 6 5 1 5 3 7 3 2 1 9

T O T A L  REG 1231 13 2 8 8 2 0 6 1 7 9 8 5 2 6 3 0 5 3 9 7 9 3 2 8 5 3 8 3 1 6 3 7 6 1753 8 5 6 7 7 9

T N T  OWN S I Z 1 3 3 0 7 6 9 3 3 3 5 9 3 3 0 8 1357 0 0 0 1 6 6 9 9
2 6 7 7 1 25 3 931 9 2 3 0 0 0 0 3 7 8 5
3 2 0 3 2 356 1 2 7 6 7 3 0 7 33 3 0 0 0 101 21

T O T A L  T N T 6 126 1 2 7 3 8 8 2 9 1 15 3 9 1901 0 0 0 3 0 6 0 5

H UT  R NT  S I Z 1 0 0 0 0 0 7 6 5 0 0 7 6 5
2 0 331 30 6 0 0 0 0 0 6 3 7
3 0 3 1 8 0 0 0 0 0 0 31 8

T O T A L  RNT 0 6 3 9 30 6 0 0 7 6 5 0 0 1 7 2 0

H U T  OWN S I Z 1 6 9 9 631 0 0 0 2 5 3 0 0 1 59 3
2 0 1266 6 1 0 3 0 7 0 0 0 0 2 1 8 3
3 0 9 6 0 6 2 0 3 0 8 0 0 0 0 188 8

T O T A L  OWN 6 9 9 2 8 5 7 1 2 3 0 6 1 5 0 2 5 3 0 0 5 6 6 3

T O T A L  H UT 6 9 9 3 5 1 6 1536 6 1 5 0 1018 0 0 7 3 8 3

T R D  R NT  S I Z  1 1 69 6 6 5 2 3 0 3 0 1115 0 0 0 3 7 6 7
2 3 0 5 8 3 8 5 3 12 3 0 6 1 3 67 3 1069 0 0 1 139 7
3 13 5 9 2 2 3 7 62 7 0 33 5 77 1 9 9 5 0 6 3 3 3
4 0 63 7 6 2 0 0 0 0 0 0 125 7
5 7 0 5 127 6 0 3 0 8 0 0 0 0 2 2 8 9

T O T A L  RNT 3 3 8 1 8 9 6 6 5 2781 921 2 1 2 3 1 8 3 0 9 9 5 0 2 5 1 3 1

T R D OWN S I Z  1 13 5 6 3 3 2 5 2 7 8 8 0 0 0 0 0 8 5 6 9
2 8 1 5 3 9 6 5 3 6 1 6 6 9 2 0 0 50 6 2 6 3 0 2 5 6 6 3
3 1 7 1 9 8 0 0 7 3 6 8 8 1 2 3 0 0 5 1 2 0 0 1 5 1 6 6
4 6 8 3 5 3 5 3 3 0 7 3 1 5 7 3 0 0 0 0 1 0 6 8 3
5 6 7 7 5 3 2 8 5 8 5 3 1 53 3 0 0 0 0 1 3 5 0 3

T O T A L OWN 1 2 5 9 0 3 2 9 6 7 2 1 5 6 9 5 2 7 8 0 1 01 8 2 6 3 0 7 3 6 8 5

T O T A L T R D 3 6 3 0 8 3 2 6 3 2 2 3 3 5 0 6 1 9 9 2 1 2 3 2 8 5 8 1 25 8 0 9 8 8 2 6

T O T A L F A M I L Y 1 3 9 3 3 6 3 3 7 1 0 3 2 1 3 0 2 7 7 2 3 0 8 1 0 1 9 6 9 8 9 3 5 6 1 7 6 3 5 1753 9 9 3 5 9 9

( R E G ) R EG U L A R ( R N T ) R EN T S I Z 1 ) 1 - 2 ROOMS ( 1 ) 1 - 4 F A M I L Y  1VIEMBERS
( T N T  ) T E N T ( O W N ) OWNED 2 )  3 - 4 ROOMS ( 2 ) 5 - 9 F A M I L Y  MEMBERS
( H U T ) H U T S 3 )  5 - 6 ROOMS ( 3 ) 9 - 1 2 F A M I L Y MEMBERS
( T R D ) T R A D I T I O N A L 4 )  6 - 8 ROOMS ( 4 ) 1 3 - A F A M I L Y MEMEERS
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D O M E S T I C  F A M I L I E S  E X P A T R I A T E  F A M I L I E S

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

REG RNT S I Z 1 . 0 2 5 2 . 0 1 0 3 . 0 0 2 9 . 0 0 0 0 . 0 8 3 3 . 0 3 2 2 . 0 0 0 0 . 0 0 0 0

2 . 2 3 8 7 . 1 3 9 1 . 0 7 8 0 . 0 2 1 3 . 5 6 1 9 . 5 1 3 6 . 5 7 2 3 . 2 8 3 3

3 . 1328 . 1062 . 0 6 2 2 . 0 3 0 0 . 1586 . 2 9 0 3 . 2 5 5 3 . 3 2 3 0

4 . 0 1 3 6 . 0 2 3 1 . 0 2 1 7 . 0 1 7 1 . 0 0 9 6 . 0 2 0 5 . 0 1 3 2 . 0 0 0 0

5 . 0 0 0 0 . 0 0 3 8 . 0 0 5 8 . 0 1 2 8 . 0 0 6 3 . 0 0 3 2 . 0 1 3 9 . 0 0 0 0

REG OWN S I Z 1 . 0 2 0 3 . 0 1 0 3 . 0 0 5 8 . 0 0 3 3 . 0 1 7 3 . 0 1 3 6 . 0 0 0 0 . 0 0 0 0

2 . 2 03 1 . 1868 . 133 3 . 0 5 9 7 . 0 3 9 5 . 0 3 2 2 . 0 1 3 9 . 0 0 0 0

3 . 1 2 8 1 . 1995 . 2 3 0 6 . 1708 . 0 5 6 7 . 0 3 1 3 . 0 3 3 1 . 0 0 0 0

4 . 0 3 3 0 . 0 8 0 8 . 1 59 6 . 1707 . 0 2 2 8 . 0 0 8 9 . 0 1 3 9 . 1 39 7

5 . 0 1 8 3 . 0 6 0 3 . 1 29 3 . 3 9 7 9 . 0 0 3 3 . 0 0 0 0 . 0 0 0 0 . 1 53 9

T N T OWN S I Z 1 . 0 2 2 8  - . 0 2 0 0 . 0 2 1 5 . 0 0 3 3 . 0 1 3 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

2 . 0 0 3 5 . 0 0 3 6 . 0 0 3 3 . 0 1 2 8 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

3 . 0 1 3 7 . 0 1 3 1 . 0 1 2 9 . 0 0 3 2 . 0 0 3 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

H UT RNT S I Z 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 8 6 . 0 0 0 0 . 0 0 0 0

2 . 0 0 0 0 . 0 0 1 0 . 0 0 1 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

3 . 0 0 0 0 . 0 0 0 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

H U T OWN S I Z 1 . 0 0 3 7 . 0 0 1 8 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8 . 0 0 0 0 . 0 0 0 0

2 . 0 0 0 0 . 0 0 3 6 . 0 0 2 9 . 0 0 3 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

3 . 0 0 0 0 . 0 0 2 8 . 0 0 2 9 . 0 0 3 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

T R D RNT S I Z 1 . 0 1 1 3 . 0 0 1 9 . 0 0 1 3 . 0 0 0 0 . 0 1 0 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

2 . 0 2 0 5 . 0 1 3 0 . 0 0 5 7 . 0 0 8 5 . 0 0 6 6 . 0 1 2 0 . 0 0 0 0 . 0 0 0 0

3 . 0 0 9 1 . 0 0 6 5 . 0 0 2 9 . 0 0 0 0 . 0 0 3 3 . 0 0 8 6 . 0 5 6 3 . 0 0 0 0

4 . 0 0 0 0 . 0 0 1 8 . 0 0 2 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

5 . 0 0 3 7 . 0 0 3 7 . 0 0 0 0 . 0 0 3 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

T R D OWN S I Z 1 . 0 0 9 1 . 0 1 2 7 . 0 1 3 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

2 . 0 5 3 6 . 0 2 7 8 . 0 2 8 8 . 0 1 2 7 . 0 0 0 0 . 0 0 5 7 . 0 1 3 9 . 0 0 0 0

3 . 01  15 . 0 2 3 1 . 0 1 7 2 . 0 1 7  1 . .0000 . 0 0 5 7 . 0 0 0 0 . 0 0 0 0

4 . 0 0 3 6 . 0 1 5 7 . 0 1 3 3 . 0 2 1 7 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

5 . 0 0 3 5 . 0 1 5 6 . 0 2 7 3 . 0 2 1 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

( R E G )  R E G U L A R  ( R N T )  R EN T  S I 2  1 )  1 - 2  ROOMS ( 1 )  1 - 4  F A M I L Y  MEM5ERS

- ( T N T )  T E N T  ( O WN )  OWNED 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F A M I L Y  MEMEERS
( H U T )  H U T S  3 )  5 - 6  ROOMS ( 3 )  9 - 1 2  F A M I L Y  MEMEERS

( T R D )  T R A D I T I O N A L  4 )  6 - 8  ROOMS ( 4 )  1 3 - A  F A M I L Y  MEMBERS
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R EG U L A R  TENT WOOD HUT T R A D I T I O N AL

FIGURE 3 -4 : BASE YEAR FAMILY PROPORTIONAL DISTRIBUTION TO HOUSES
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3.3.2 Distribution Criteria and Goals

N ow  w e want to  move fro m  accounting to  planning via criteria established 

fo r  the distribution o f housing to  population which re fle c ts  the goals o f po licy 

makers and enables them to  understand the consequences o f  these policies. These 

crite ria  are usually defined and studied by the government's "housing agency” as a 

planning too l to  indicate the government's "desired" standards. For instance, one 

such crite rion  might be that "no families should be w ithou t housing." This crite rion  

establishes broad outlines fo r  other criteria  that are then acceptable fo r  the 

d istribu tion  o f housing (fo r instance, the "desired' p ropo rtion  o f  families in certain 

age -incom e -s ize  category to  be housed in housing units o f  certain characteristics 

could be a spec ific  criterion).

This criteria  matrix can be considered to  be one way o f apportioning desired 

"qualities o f living." In other w ords, it enables us to  trans fo rm  a qualitative judgm ent 

on desired and/or undesired housing conditions in the country into numbers w ith  

appropria te  characteristics. For example, it may be considered undesirable to  have 

4 -m em ber, lo w -incom e  families living in 1 bedroom  houses or in houses which had 

deteriorated, etc.; then, the crite rion  w ould  be that such fam ilies are to  live in 2 o r 

3 bedroom  houses. Correspondingly, the entry fo r  1 bedroom  houses fo r  this type 

o f fam ily is to  be equal to  zero in order to  indicate the undesirability o f this 

alternative.

Thus w e define a m atrix A that maps the families (in each c itiz insh ip -age - 

income group) in f(t) to  housing characteristics resulting in a d is tribu tion  matrix Q(t). 

This relationsip is w ritten  as:

Q(t) = Aft) f(t)

where

Q(t) = mxk m atrix o f the fam ilies to  houses d istribu tion  required by
the governm ents crite ria  where Q are at tim e t.

A(t) = mxk m atrix o f requirem ent criteria X. is the po rtion  o f
families in category j w ho are p re fe rred  t'6 be living in housing
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type i. X > 0 and I  A = 1
ij -  i ij

66

f(t) = mxm diagonal m atrix w hose f.. entries are the respective
entries in f (t).I

W e shall re fe r  to  A(t) as the "d istribution criteria  matrix."
r

Since f(t) includes both dom estic and expatriate families, A , should be 

partitioned to  indicate nationality. In addition, A contains empirically observed 

housing consum ption behavior o f high income families. W e consider this group to  

be beyond d irec t governm ent responsib ility but include them in the model to  account 

fo r  their demands. W e then let,

f(t) =

f
d, 1

f
d.2

f

As an exam ple , fo r  fo u r-m e m b e r lo w —incom e fam ilies, 2 0  and 3 0  pe rce n t may ind icate lo w e r 
and upper bounds on the ir d is tribu tio n  to  2 bed room  houses and 4 0  and 6 0  p e rce n t respec tive  lo w e r 
and upper bounds fo r  3 bedroom s, etc. W h ile  a f ix e d  c rite ria  indicate a p re fe re n c e  p ro p o rtio n in g  to  
be attained, the upper and lo w e r bounds indicates a reg ion  w ith in  w h ich  the cho ices o f d is trib u tio n  o f 
fam ilies to  houses is in d iffe re n t. For a reg ion o f  acceptable criteria , w e  arrange m atters, e x c e p t fo r  
those em pirica lly  d e fin ed  c o n s u m p tio n s -- th e  high incom e groups, so that c rite ria  in A <t) need not 
be f ix e d  in p re c ise  num erica l value since this is o fte n  d if f ic u lt  to  sp e c ify  in all detail. Hence w e
relax the A > 0 2- A , = 1 values to  a llo w  fo r  upper and lo w e r bounds via

i j  ~  ' J U

A < A < A

T he re fo re

1 —d .2  A ».2 A x 1 S l  A4. Ad .2  'V
The fo llo w in g  fig u re  3 - 5  show s a sim ple one type fam ily to  th ree types o f  houses d is tribu tion .

F IXED
D IS T R IB U T IO N
RATIOS
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where 1 is the m x 1 vecto r o f dom estic families in income group 1 and f  is 

the vec to r fo r  income group 2; f  are expatriate families. Then, we can rew rite  

Q(t) as fo llow s :

Q(t) = [Q
d, 1

Q
d,2 Q  ]

X

= [ A
d. 1

A
d, 2

f
d.x

W e now  turn to  the goals and other related d istributions used here. Consider 

the fo llow ing  equations (see Figure 3-3):

These expressions relate the vectors o f goal deviations <Ŝ , o~d . <5* h~ > 0

to  various crite ria  which have been deemed relevant fo r  housing as form ulated by 

o ffic ia l bodies (e.g., M in istry o f Housing) and students o f the subject. Criteria such 

as "no fam ilies should be w ithou t housing", provide broad guidelines against which 

detailed plans may be assessed with, perhaps, fu rthe r detailed breakdowns into

families o f certain age -incom e-s ize  categories when this is deemed necessary or

desirable in term s o f the deviations that the model reveals fo r  consideration. The

form ulations in (3.3) and (3.4) represent the desire to  get "as close as possible" to

the goals by using the criteria matrices to  guide the "assignment" o f fam ilies to

houses.67 The expressions A ^  and Ar  which appear in (3.3! and (3.4). These

matrices w ill generally have time subscripts but are here om itted to  avoid cluttering

that presentation. In any case, they w ill have entries A > 0, Z  A = 1 fo r
ik — i ik

each o f the ir i = 1,...  mxn rows.

I  d ( t)  -  A d  f J t)  -  I  b +d  +  I  «$-

I r*(t) -  Af / -  n ^ n - = 0

(3.3)

(3.4)

The f ix e d  goal fo rm u la tio n  in equations (3.3) and (3.4) cou ld  then be ex te nd e d  to  accom m odate  
those goal in tervals deve loped in the previous F ootno te . See Charnes, C ooper et al [ 3 9 ]  fo r  the 
deve lopm ent o f  interval goal programm ing.
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3.3.2.1 Prototype Data fo r A lternative Criteria

A rev iew  o f the base year distribution in Tables 3 -1  and 3 -2  indicates 

several areas where policy may be directed- In Tables 3 -3 ,  3 -4 , and 3 - 5  we 

adjust the p roportiona l distributions, previously shown in Table 3 -2 , to  indicate 

alternative criteria  fo r  housing development. This is done by changing the fa m ily - 

to -h o u se  distribution, fo llow ing  the examples set fo r th  and their accompaning 

discussion (see foo t- note 65). These changes are designed to  match fam ily size to  

house size as well as to  indicate pre ferences fo r  increased ow nership rather than 

rentals. In Table 3 -3 ,  emphasis is placed on both size com patib ility, and ow nersh ip 

fo r  new families. Tables 3 - 4  and 3 -5  are concerned w ith  the red istribu tion  o f 

presently "under housed" families. The ratios in Table 3 - 4  are oriented tow ard  size 

com patib ility and in Table 3 -5  both size com patib ility and ow nersh ip are considered. 

In all o f these criteria  tables, a clear pre fe rence  fo r  the elim ination o f hut housing is 

shown.

These d iffe re n t criteria  directions mean d iffe re n t requirem ents fro m  g o ve r

nment and fro m  the construction  sector. To satisfy ow nership programs, either 

loans o r houses may be made available to  households. If rentals are needed, loans 

fo r  rental buildings, o f high or low  rise variety, may be the alternative. Obviously, 

each house -type  w ould  have d iffe re n t fa c to r requirements.

3.3.3 Dom estic and Expatriate Family Inputs

The fo llo w in g  com ponents 3.5, 3.6, and 3.7 (see also Figures 3 -2  and 3 -3 )  

are the relationships pertinent to  the number o f domestic and expatriate families.

The vecto rs  f  (t-1 ) and f  (t) represent fam ilies which are considered unhoused fro m
u dn

t - 1  and p ro jec ted  new dom estic families at time t, respectively. The latter consists 

o f both immigrant expatriates and newly fo rm ed  domestic families.

I  f  (t) = I  f  + f  ( t-1 ) (3.5)
u n u

f  (t) = f  . (t) + f  (t)
n an x +

= f  (t) + r *  / (t) (3.6)
dn x +

W e also include expatriate fam ily exits through the expression

f  (t) = f  ( t - 1) -  f  (t)
X X X -

= f  ( t -D  -  r "  / (3.7)
X X X -
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TABLE 3-3: DISTRIBUTION CRITERIA FOR NEW FAMILIES

113

D O M E S T I C  F A M I L I E S  E X P A T R I A T E  F A M I L I E S

( 1 )  ( 2 )  ( 3 ) -  ( 4 )  ( 1 )  ( 2 )  ( 3 )  ( 4 )

REG RNT S I Z 1 . 1 4 8 9 8 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 8 5 9 9 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

2 . 0 7 4 4 9 . 1 1 1 8 9 . 0 0 0 0 0 . 0 0 0 0 0 . 5 7 2 8 6 . 5 3 8 7 2 . 0 0 0 0 0 . 0 0 0 0 0
3 . 0 0 0 0 0 . 0 5 5 9 5 . 0 6 6 1 6 . 0 0 0 0 0 . 1 6 1 6 4 . 2 9 7 3 6 . 5 7 1 2 7 . 0 0 6 9 1

4 . 0 0 0 0 0 . 0 0 0 0 0 . 0 3 3 0 8 . 0 5 7 5 6 . 0 0 9 3 8 . 0 1 6 7 5 . 2 8 0 6 2 . 5 7 9 0 2

5 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 .02- 827 . 0 0 6 6 4 . 0 0 4  38 . 0 1 5 5 6 . 1 7 2 3 7

REG OWN S I Z 1 . 2 1 8 6 7 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 1 7 7 4 . 0 1 5 8 5 . 0 0 6 2 2 . 0 0 0 9 0

2 . 4 3 7 4 9 . 2 2 6 1 3 . 0 0 0 0 0 . 0 0 0 0 0 . 0 4 0 2 8 . 0 4  177 . 0 2 6 1 3 . 0 0 6 4 5

3 . 0 0 0 0 0 . 4 6 3 8 5 . 2 4 1 5 3 . 0 0 0 0 0 . 0 5 7 7 5 . 0 4  1 16 . 0 4 0 8 9 . 0 1 3 3 6

4 . 0 0 0 0 0 . 0 0 0 0 0 . 5 1 4 0 5 . 5 5 2 4 3 . 0 2 3 2 8 . 0 1 4 2 4 . 0 1 3 8 6 . 1 2 9 8 3

5 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 2 6 5 2 5 . 0 0 3 3 5 . 0 0 1 2 2 . 0 0 0 2 9 . 0 7 5 0 2

T N T OWN S I Z 1 . 0 0 5 9 0 . 0 1 7 5 8 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 3 7 9 . 0 0 2 6 4 . 0 0 0 2 4 . 0 0 0 0 2

2 . 0 0 9 0 0 . 0 3 5 1 5 . 0 1 7 6 6 . 0 0 4 2 4 . 0 0 0 0 0 . 0 0 4 0 0 . 0 0 2 0 5 . 0 0 0 1 1

3 . 0 0 0 0 0 . 0 0 0 0 0 . 0 3 6 4 4 . 0 0 8 4 9 . 0 0 1 1 6 . 0 0 0 4  2 . 0 0 0 7 7 . 0 0 0 3 5

H UT RNT S I Z 1 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

2 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

3 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

H UT OWN S I Z 1 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

2 . 0 0 0 0 0 ■ . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

3 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

TRD RNT S I Z 1 . 0 1 2 3 5 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 8 4  7 . 0 0 3 0 9 . 0 0 0 0 0 . 0 0 0 0 0

2 . 0 0 6 1 8 . 0 1 6 8 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 5 1 2 . 0 0 7 7 1 . 0 0 0 6 5 . 0 0 0 0 0

3 . 0 0 0 0 0 . 0 0 8 4 0 . 0 0 4 2 4 . 0 0 0 0 0 . 0 0 2 5 5 . 0 0 5 1 4 . 0 0 3 4 2 . 0 0 0 0 5

4 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 2 1 2 . 0 0 3 4 2 . 0 0 0 0 0 . 0 0 0 0 0 . 0 2 8 3 0 . 0 1 0 5 3

5 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 1 7 1 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 1 6 3

TR D OWN S I Z 1 . 0 2 8 9 8 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

2 . 0 5 7 9 6 . 0 2 1 4 2 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 2 7 6 . 0 0 8 2 8 . 0 0 3 2 1

3 . 0 0 0 0 0 . 0 4 2 8 3 . 0 5 6 8 1 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 2 8 0 . 0 0 1 4 5 . 0 0 0 2 4

4 . 0 0 0 0 0 . 0 0 0 0 0 . 0 2 7 9 1 . 0 5 2 4 2 .  0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

5 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 2 6 2 1 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

( R E G )  R E G U L A R  ( RNT  ) R E N T  S I Z  1 )  1 - 2  ROOMS ( 1 )  1 - 4  F A M I L Y  MEMBERS

( T N T )  T E N T  ( O W N )  OWNED 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F A M I L Y  MEMBERS

( H U T )  H U T S  3 )  5 - 6  ROOMS ( 3 )  9 - 1 2  F A M I L Y  MEMBERS

( T R D ) T R A D I T I O N A L  4 )  6 - 8  ROOMS ( 4 )  1 3 - A  F A M I L Y  MEMBERS
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R E G U L A R TENT
rent ov

W O O D HU T T R A D I T I O N A L

FIGURE 3-5 : DISTRIBUTION CRITERIA FOR NEW FAMILIES
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TABLE 3 -4 : DISTRIBUTION CRITERIA WITH EMPHASIS ON FAMILY-HOUSE
SIZE COMPATIBILITY

EMPHASIS ON S IZ E  MATCHING

DOMESTIC F A M IL IE S  EXPATRIATE F A M IL IE S

( 1 ) ( 2  ) ( 3 ) (4  ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

REG RNT S IZ 1 .0 2 6 9 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 8 5 9 9  .0 5 2 0 4 .0 1 7 3 2 .0 0 2 2 6

2 .2 6 5 3 6 . 1 8480 .0 0 0 0 0 .0 0 0 0 0 .5 7 2 8 6  .5 3 8 7 2 .0 1 0 5 6 .0 0 4 1 2

3 .1 4 1 6 4 .1 2 5 0 2 .1 7 0 9 3 . 0 1 8 4 4 .1 6 1 6 4  .2 4 5 3 2 .5 6 0 7 1 .0 0 4 6 5

4 .0 1 4 5 6 .0 2 2 7 8 .0 2 7 7 6 .0 5 8 4 2 .0 0 9 3 8  .0 1 6 7 5 .2 6 3 3 0 .3 7 4 9 0

5 .0 0 0 0 0 .0 0 3 3 0 .0 0 5 8 0 .0 2 0 9 5 .0 0 6 6 4  .0 0 4 3 8 .0 1 5 5 6 . 3 7 2 3 7

REG OWN S IZ 1 .0 2 1 8 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 1 7 7 4  .0 1 5 8 5 .0 0 6 2 2 . 0 0 0 9 0

2 .2 1 6 7 2 .2 1 1 4 6 .0 0 0 0 0 .0 0 0 0 0 .0 4 0 2 8  .04  177 .0 2 6 1 3 .0 0 6 4 5

3 .1 3 6 6 9 .2 0 1 7 6 .2 5 4 3 4 . 18 166 . 0 5 7 7 5  .0 4 1 1 6 .0 4 0 8 9 .0 1 3 3 6

4 .0 3 6 3 0 .0 7 7 0 0 .3 2 9 3 7 .4 5 8 6 2 .0 2 3 2 8  .0 1 4 2 4 .0 1 3 8 6 .0 9 9 8 3

5 .0 1 9 6 0 .0 5 6 2 1 .1 0 2 1 6 . 17836 . 0 0 3 3 5  .0 0 1 2 2 .0 0 0 2 9 .1 0 5 0 2

TNT OWN S IZ 1 .0 0 6 3 4 .0 0 3 9 4 .0 0 4 4 3 .0 0 1 8 5 .0 0 3 7 9  .0 0 2 6 4 .0 0 0 2 4 .0 0 0 0 2

2 .0 0 4 8 5 .0 0 7 4 6 .0 0 6 1 4 .0 0 6 3 5 .0 0 0 0 0  .0 0 4 0 0 .0 0 2 0 5 .0 0 0 1 1

3 .0 0 3 8 0 .0 0 5 8 7 .0 0 5 8 8 .0 0 4 5 3 .0 0 1 1 6  .0 0 0 4 2 .0 0 0 7 7 .0 0 0 3 5

HUT RNT S IZ 1 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0  .0 0 0 0 0 . 0 0 0 0 0 .0 0 0 0 0

2 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0  .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0

3 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0  .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0

HUT OWN S IZ 1 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0  .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0

2 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0  .0 0 0 0 0 . 0 0 0 0 0 .0 0 0 0 0

3 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0  .0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

TRD RNT S IZ 1 .0 0 9 2 1 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 1 5 .0 0 8 4 7  .0 0 3 0 9 . 0 0 0 0 0 .0 0 0 0 0

2 .0 1 6 6 1 .0 1 2 2 6 .00131 .0 0 0 0 0 .0 0 5 1 2  .00771 .0 0 0 6 5 .0 0 0 0 0

3 .0 0 7 3 8 .0 0 8 5 2 .0 0 5 8 2 .0 0 0 0 0 .0 0 2 5 5  .0 0 5 1 4 .0 0 3 4 2 .0 0 0 0 5

4 .0 0 0 0 0 .0 0 3 1 2 .0 0 5 0 5 .0 0 7  10 .0 0 0 0 0  .0 0 0 0 0 .0 2 8 3 0 .0 0 0 5 3

5 .0 0 3 8 3 .0 0 1 2 2 .0 0 05 1 .0 0 2 9 7 .0 0 0 0 0  .0 0 0 0 0 .0 0 0 0 0 .0 1 1 6 3

TRD OWN S IZ 1 .0 0 9 3 4 . 0 0 0 0 0 .0 0 0 0 0 . 0 0 0 0 0 .0 0 0 0 0  . 0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0

2 .0 0 7 3 7 .0 2 6 4 0 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0  .0 0 2 7 6 .0 0 8 2 8 . 0 0 3 2 '

3 .0 4 4 3 0 .0 2 6 7 6 .0 2 34 1 .0 1 3 6 3 .0 0 0 0 0  .0 0 2 8 0 .0 0 1 4 5 .0 0 0 2 4

4 .0 0 4 7 2 .0 2 1 0 9 .0 3 6 2 4 .0 2 8 2 1 .0 0 0 0 0  .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0

5 .0 0 2 6 8 .0 0 1 0 3 .0 2 0 8 3 .0 1 8 7 6 .0 0 0 0 0  .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0

(REG) REGULAR (R N T) RENT S IZ  1) 1 -2  ROOMS ( 1 )  1 -4  FAMILY MEMEERS
(T N T )  TENT (OWN) OWNED 2 )  3 - 4  ROOMS ( 2 )  5 - 9  FAMILY MEMBERS
(H U T) HUTS 3 )  5 - 6  ROOMS ( 3 )  9 - 1 2  FAMILY MEMEERS
(TR D ) T R A D IT IO N A L  4 )  6 - 8  ROOMS ( 4 )  13 -A  FAMILY MEMBERS
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r e g u l a r  t e n t  w o o d  h u t  t r a d i t i o n a l

FIGURE 3-6 : SIZE COMPATIBILITY CRITERIA
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TABLE 3 -5 : DISTRIBUTION CRITERIA WITH EMPHASIS ON OWNERSHIP

EMPHASIS ON OWNERSHIP

DOMESTIC F A M IL IE S  EXPATRIATE F A M IL IE S

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

REG RNT S IZ 1 .0 1 3 4 5 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 8 5 9 9 .0 5 2 0 4 .0 1 7 3 2 .0 0 2 2 6
2 . 13268 .0 9 2 4 0 . 0 0 0 0 0 .0 0 0 0 0 .5 7 2 8 6 . 5 3 8 72 .0 1 0 5 6 .0 0 4 1 2
3 .0 7 0 8 2 .0 6 2 5 1 .0 8 5 4 7 .0 0 9 2 2 .1 6 1 6 4 . 2 4532 .5 6 0 7  1 .0 0 4 6 5
4 .0 0 7 2 8 .0 1 1 3 9 . 0 1 3 8 8 .0 2 4 2 1 .0 0 9 3 8 .0 1 6 7 5 . 2 6 3 3 0 .3 7 4 9 0
5 . 0 0 0 0 0 .0 0 1 6 5 .0 0 2 9 0 .0 1 5 4 8 .0 0 6 6 4 .0 0 4 3 8 .0 1 5 5 6 .3 7 2 3 7

REG OWN S IZ 1 .0 3 5 2 5 .0 0 0 0 0 .0 0 0 0 0 .0 0 0 0 0 .0 1 7 7 4 .0 1 5 8 5 .0 0 6 2 2 .0 0 0 9 0
2 . 3 4 9 4 0 .3 0 3 8 6 .0 0 0 0 0 .0 0 0 0 0 .0 4 0 2 8 .04  177 .0 2 6 1 3 .0 0 6 4 5
3 .2 0 7 5 1 .2 6 4 2 7 .3 3 9 8 0 .1 9 0 8 8 .0 5 7 7 5 .04  116 .0 4 0 8 9 .0 1 3 3 6
4 .0 4 3 5 8 .0 8 8 3 9 . 3 0 3 25 .5 8 2 8 3 .0 2 3 2 8 .0 1 4 2 4 .0 1 3 8 6 .0 9 9 8 3
5 .0 1 9 6 0 .0 5 7 8 6 . 1 4 5 0 8 . 19384 .0 0 3 3 5 .0 0 1 2 2 .0 0 0 2 9 . 10502

TNT OWN S IZ 1 .0 0 6 3 4 .0 0 3 9 4 .0 0 4 4  3 .0 0 1 8 5 .0 0 3 7 9 .0 0 2 6 4 .0 0 0 2 4 . 0 0 0 0 2
2 .0 0 4 8 5 . 0 0 8 4 6 . 0 0 7 1 4 .0 0 7 3 5 . 0 0 0 0 0 .0 0 4 0 0 .0 0 2 0 5 .0 0 0 1 1
3 .0 0 3 8 0 .0 0 4 8 7 . 0 0 4 8 8 .0 0 3 5 3 . 001 16 .0 0 0 4  2 .0 0 0 7 7 .0 0 0 3 5

HUT RNT S IZ 1 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0
2 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0
3 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

HUT OWN S IZ 1 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0
2 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0
3 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

TRD RNT S IZ 1 .0 0 4 6 1 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 07 .0 0 8 4 7 . 0 0 3 0 9 . 0 0 0 0 0 . 0 0 0 0 0
2 .0 0 8 3 1 . 0 0 6 1 3 .0 0 0 6 6 . 0 0 0 0 0 .0 0 5 1 2 .0 0 7 7  1 .0 0 0 6 5 . 0 0 0 0 0
3 .0 0 3 6 9 .0 0 4 2 6 .0 0 2 9 1 . 0 0 0 0 0 .0 0 2 5 5 . 0 0 5 14 .0 0 3 4 2 . 0 0 0 0 5
4 . 0 0 0 0 0 .0 0 1 5 6 .0 0 2 5 3 .0 0 3 5 5 . 0 0 0 0 0 . 0 0 0 0 0 .0 2 8 3 0 .0 0 0 5 3
5 .0 0 1 9 2 . 00061 .0 0 0 2 5 .0 0 1 4 9 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 .0 1 1 6 3

TRD RNT S IZ 1 .0 1 3 9 5 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 07 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0
2 .0 1 5 6 8 .0 3 2 5 3 . 0 0 0 6 6 . 0 0 0 0 0 . 0 0 0 0 0 .0 0 2 7 6 . 0 0 8 2 8 .0 0 3 2 1
3 .0 4 7 9 9 .0 3 1 0 2 .0 4 6 3 2 .0 1 3 6 3 . 0 0 0 0 0 .0 0 2 8 0 .0 0 1 4 5 .0 0 0 2 4
4 .0 0 5 7 2 .0 2 2 6 5 . 0 2 8 7 7 .04  176 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0
5 .0 0 3 5 9 .0 0 1 6 4 .0 3 1 0 9 .0 1 0 2 5 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 0 0 0 0

(REG) REGULAR ( RNT) RENT S IZ  1)  1 -2  ROOMS ( 1 )  1 -4  FAMILY MEMBERS
(TNT') TENT (OWN) OWNED 2 )  3 - 4  ROOMS ( 2 )  5 - 9  FAMILY MEMBERS
(H U T) HUTS 3 )  5 - 6  ROOMS ( 3 )  9 - 1 2  FAMILY MEMBERS
( TRD) TR A D IT IO N A L 4 )  6 - 8  ROOMS ( 4 )  13 -A  FAMILY MEMBERS
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R E G U L A R  TENT W O O D  HUT T R A D I T I O N A L

FIGURE 3-7 : OWNERSHIP CRITERIA
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Expression (3.5) simply states that the unhoused this period, f  (t) are those
u

le ft unhoused fro m  the previous period, f  ( t - 1), and the new families, f  (t).
u n

Expression (3.6) indicates that new families, f  , is the sum o f those dom estic
n

families fo rm ed during the last period, f  and the increase o f expatriate families, 

f  . The matrix T  in this expression, distributes each type o f immigrant labor,

I  , stipulated by econom ic development policies (see Chapter 2), into their

correspond ing fam ily type yielding f  and hence their allocation to  f  .
x + n

Expression (3.7) shows that the total expatriate fam ilies at time t is equal to  

the fam ilies at t - 1  less the exits /  Using P ', we can relate exits o f fam ilies to
X -

exits o f expatriate labor /  Clearly, housing vacancies are related to  the net 

increase o r decrease .of expatriate labor.

The p ro to type  data used in this thesis are shown in Table 3 -6 .

TABLE 3-6 : ESTIMATED NUMBER OF DOMESTIC FAMILIES TO BE HOUSED

f (t-1) 
u

f (t) 
dn

Total

Family size (1) 5348 62294 87642
Family size (2) 25075 34956 50021
Family size (3) 15960 1156 16116
Family size (4) 4458 7 4465

50841 118413 169254

The entries in this table w ere developed using time series aggregate fam ily 

p ro jec tions  and transitions indicating changes in fam ily characteristics during the 

1 9 7 6 -1 9 8 0  period. In Chapter Four w e examine these characteristic changes and 

their estimation.

The tw o  expressions, / + and / are part o f the linkage w ith  the socio 

econom ic model o f chapter 2. The labor components in them are considered as 

activ ity variables obtained fro m  the econom ic activities. These and o ther linkages 

are presented in the fo llow ing.
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3.3.4 Input-Output Linkages To the Socio-Econom ic Model

Expatriate labor has a m ultip lier e ffec t: expatriate labor required by the

econom y imposes demands on housing; this in turn leads to  additional expatriate

labor, and so on. This argument can evidently also be extended to  include similar 

interdependencies between construction  activity and the rest o f the industrial

structure. In this way we can account fo r  the im port o f labor needed fo r  other

industries as a result o f the increase in the p roduction  o f housing construction. 

This can be done via an econom ic inpu t-ou tpu t model and its labor input ratios per 

unit o f ou tpu t.65 This is important, especially when w e see that the total amount 

o f labor im ported fo r  other industries may depend on the output o f  the construc

tion industry and vice versa. Hence we incorporate these interre lated variables and 

parameters discussed in chapter 2 .

Begining w ith the ro w  labelled "sectoral material balance" in Figure 2 - 3  we 

set t = 1 and w rite  the private secto r labor requirements as:

-  P h (1) + (I -  A(0)) <7(0 ! + (I -  A(1)) <7(1) -  I  c (1) -  I  c (1)
n gk go

- I  c l  1) + I  I M P { \ )  -  I  E X P f l  -  I  PR( 1) = 0 (3.8)h

In this equation total demand is composed o f vecto rs  o f governm ent demand

fo r  capital development, c (t), governm ent demand fo r  operations, c (t), exports,
9k go

EXP, household consumption o f domestic products, c (t), and the demand fo r  new
h

houses, P /7 (t), where P is a m atrix o f prevailing prices. The supply is given by (I

-  A q) q Q + ( I -  A ^  <7i + IM P,  where A q and are the base year and the 

planned industrialization co e ffic ie n t matrices.

The to ta l labor used in production  is com posed o f dom estic and expatriate 

com ponents represented in / (t) and /  (t). O f course, if  all o f the construction
ds xs

labor needed is available locally, then there w ill be no need fo r  im porting  expatriate 

labor fo r  construction. In this case we may set / (t) equal to  the zero vector. 

H owever, if  there is a capacity lim itation o f local labor, including construction  labor, 

then there w ill be a need to  im port labor and house them, leading to  the multiplier 

e f fe c t  described above. The fo llow ing  expression, drawn fro m  the socio  econom ic 

model, represents the accounting fo r  expatriate labor, including those entry and exit 

variables presented earlier in equations (3.6) and (3.7).

68
See A ppend ix  3 - B  fo r  the d e fin it io n  o f  the m u ltip lie r e f fe c t  and its fo rm u la tio n  in the case o f 

a stable in p u t-o u tp u t s truc tu re  o f  p roduction .
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I  /  -  a /  ( t - 1) - I  /  +1 / = 0  (3 .9 )
x 2 x x -  x +

The remaining com ponents o f Figure 3 -3  should by now  be se lf-exp lana tory . 

They can be summarized as relating labor to  the associated household consumption, 

indicating governm ent plans and labor requirements, total imports, exports , and the 

industrialization p ro je c t requirements fo r  construction. Explanation o f these re la tion

ships is available in Chapter Two. The m ultiplier linkage e ffe c ts  w ill be 

dem onstrated in the application detailed below.
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3.4 SOLUTION METHOD AND NUMERICAL ILLUSTRATIONS

The purpose o f this section is to  show and compare the results o f 

alternative applications, indicating d iffe rences due to  changes in goals fo r  housing 

development as well as trade o f fs  w ith other goals involved in national development.

Similar to  the model application o f Chapter 2, the computational support and 

solution p rocedure in this chapter’s application w ill fo llo w  the iterative p rocedure  

delineated in Chapter 1. The method o f linear program ming provided the com puta

tional too l fo r  solution(s) search.

The prob lem  is presented in tw o  d iffe re n t form s. The f irs t is designed to  

examine the resources required to  satisfy both housing requirements and econom ic 

development plans regardless o f the social consequences, o f unlimited im porta tion 

o f expatriate labor. In the second, multi ob jective  pre ferences the several planning 

concerns o f chapter 2 and those o f housing development are in troduced thus 

allowing us to  examine the e ffe c ts  o f alternative relative pre fe rences on the 

achievements o f  d iffe re n t goals. In both cases three d iffe re n t goal ta rgets are 

examined w ith in  the housing subsystem. The f irs t assumes no changes in housing 

allocation behavior fro m  what was observed in previous periods as shown in Table 

3 -2 . The second and the third, on the other hand, fo llo w  the alternative criteria  

outlined in Tables 3 -3 ,  3 -4 , and 3 -5 , section 3.3.2. Figure 3 -9 , concisely, shows 

the alternative illustrations which are coded ECHS 11, ECHS 12, ECHSE1, ECHSE2, 

ECHSS1, and ECHSS2 fo r  fu tu re  reference.

In all o f  these applications, we assume the desire to  achieve the respective 

goals w ith in the five  year plan period. W e also assume f irs t  p r io r ity  fo r  the 

housing o f expatriate families as an incentive to  the recru iting o f the expatriate 

labor. In all o f  these cases, except the ECHSE1 application, we have indicated the 

desire to  eliminate w ood  hut housing. In Tables 3 -7  and 3 -8 ,  we summarize the 

row s  and the columns, and their sizes, used in these illustrations.

Selected outputs o f these applications are described below.
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HOUSING TO FOLLOW 
EXISTING PATTERNS 

(ECHSE1)

ALL HOUSING 
REQUIREMENTS 

SATISFIED

FAMILY-TO-HOUSE 
SIZE COMPATIBILITY

(ECHS1 1)

OWNERSHIP 
GOALS 

(ECHSS1)

ALTERNATIVE
PERIODS

EXISTING
PATTERNS
(ECHSE2)

SIZE
HOUSING GOALS
VS LABOR (ECHS12)
AND GOV PLANS

OWNERSHIP
GOALS

(ECHSS2)

FIGURE 3 -8 : OUTLINE OF ALTERNATIVE APPLICATIONS
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CO MP O N E N T

CODE

TABLE 3 -7 : SUMMARY OF CONSTRAINT ROWS

GROUP I N I T I A L  NO.  OF ROWS

NAME E C H S E 1 ECH S 1 1  E C H S E 2  E C H S 1 2

E C H S S 1 E C H S S 2

( H ) H OU S E S  B A L A N C E 29 29 2? 29

( F ) F A M I L Y  B A L A N C E 8 8 8 8

( D ) NEW FAM.  D I S T . 23 2 184 23 2 184

( R ) E X I T .  F AM.  R E D I S T . 2 3 2 2 1 2 23 2 2 1 2

( U F ) T O T A L  U N H O U S E D FAM. 8 8 8 8

( N F  ) T O T A L  NEW F A M I L I E S 8 8 8 8

( R F ) T O T A L  REM F A M I L I E S 8 8 8 8

( D R ) REM D I S T R I B U T I O N 2 3 2 188 2 3 2 188

( D B ) D I S T R I B U T I O N S  BOUNDS 4 6 4 39 6 4 6 4 3 9 6

( G B ) D E V I A T I O N  BOUNDS 23 2 20 5 2 3 2 2 0 5

( H B ) H OU S E S  BOU NDS 29 29 29 29

( H C ) T O T  H OU S E S  C A P A C I T I E S 3 3 3 3

( E C N 1 1 )  o r  

( E C N 1 3 )

S O C I O  E C O N O M I C -  

C OMPONE NT S 136 136 160 160

P R E F E R E N C E S 1 1 10 10

T O T A L S 1622 14 14 165 5 1447

TABLE 3 -8 : SUMMARY OF ACTIVITY COLUMNS

CODE NAME E C H S E 1 E CH S 1 1  E C H S E 2  E C H S 1 2  

E C H S S 1 E C H S S 2

( N D ) NEW D I S T R I B U T I O N 2 3 2 184 2 3 2 184

( R D ) R E D I S T R I B U T I O N 2 3 2 21 2 2 3 2 2 1 2

( E D ) E X I S T I N G  D I S T R I B U T I O N 2 3 2 188 2 3 2 188

( U H ) H OU S E S  REM U N O C C U P I E D 29 29 29 29

( N H ) NEW H OU S E S 29 29 29 29

( U F  ) F A M I L I E S  REM UNHOUSED 8 8 8 8

( N F  ) NEW F A M I L Y  E N T R I E S 8 8 8 8

( D F  ) D I S T  C A N D I D A T E  FAM 8 8 8 8

( R F ) R E D I S T  C A N D I D A T E  FAM 8 8 8 8

( E C N 1 1 )  o r S O C I O  E C O N O M I C - 12 0 120 1 2 0 120

( E C N 1 3 ) C O MP O N E N T S

( D N V ) D E V I A T I O N S  NEW D I S T 2 3 2 184 2 3 2 184

( D R V ) D E V I A T I O N S  R E D I S T 2 3 2 22 4 2 3 2 22 4

( D V E L ) D E V I A T I O N S  LABOR 12 12

( D V G O ) D E V I A T I O N S  GOV OPER 18 18

( D V G K ) D E V I A T I O N S  GOV C A P I T A 1 18 18

S T I P U L A T I O N 3 3 3 3

T O T A L 1 3 7 3 1205 1421 1 25 3
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3.4.1 Housing Goals and Their Impacts

Our purpose here is to  examine the e ffe c ts  o f goal changes, associated w ith  

the desire to  satisfy all housing goals through iterative application o f the solution 

method. As discussed earlier, housing goals are guided by certain criteria influencing 

the d is tribu tion  o f families to  houses, the use o f vacancies, and the requirements 

fo r  new houses. Changes in these criteria  and their associated goals may have 

d iffe re n t impacts on other related variables. First, in application ECHSE1, we 

assume that there w ill be no change in the distribution o f fa m ilie -to -h o u se  fro m  the 

base year (1976). Then we move to  the second, ECHS11, w here housing goals are 

oriented tow ards  the provision o f houses compatible w ith  fam ily sizes. The ratio 

between rentals and owned houses, however, is assumed to  remain the same. In 

the th ird  application, ECHSS1, fa m ily -to -h o u se  size com patib ility  are compounded 

w ith  the desire to  increase the p ro p o rtio n  o f owned houses. The detailed

computational output o f these applications are provided in Appendix 3-C . 69

In Table 3 -9 ,  3 -1 0 , and 3 -1 1  we present the to ta l fa m ily -to -h o u s in g  

d is tribu tion  resulting fro m  each application. Notice the change in the number and 

type o f expatriate families compared to  the 1976 levels. The d iffe rences between 

ECHSE1, ECHS11, and ECHSS1 are all attributable to  the changes in the criteria used 

fo r  goals. As shown in ECHSE1, m ore tent and hut housing remains, which has the 

e f fe c t  o f reducing the demand fo r  expatriate labor and their families. In ECHS11, 

where the goals w ere oriented tow ards size com patib ility w ith in each house 

category, rentals increased. Since m u lti-dw e lling  rentals require  less labor and

usually cos t less per house than owned single fam ily houses, the number o f 

expatriate fam ilies is less than those shown in Table 3 -1 1  (fo r ECHSS1—  which is 

oriented tow ards  ownership). In all these tables, notice that the number o f 

expatriate fam ilies is expected to  m ore than double to  accom m odate housing and all

other m ultiplying requirements w ith in the f irs t five  year plan------ fro m  2 1 0 ,7 1 3  in

1976 to  5 5 9 ,8 3 6  fo r  ECHSE1, 6 1 2 ,1 6 3  fo r  ECHS11, and 6 2 2 ,9 7 9  fo r  ECHSS1.

Another side o f our summary here is related to  the relative distribution o f 

fam ilies to  houses. In Tables 3 -1 1 , 3 -1 2 ,  and 3 -1 3  and in the ir associated Figures

3 -9 ,  3 -1 0 , and 3 -1 2 , we show the relative changes in the fa m ily -to  house 

d is tribu tion  ratios, indicating the e f fe c t  o f alternative planning activities on the

6 9 The data p resented  in A ppend ix  3 - C  are arranged to  f ir s t  s h o w  the d is tribu tio n  o f  ne w  
fam ilies to  houses, the red is tr ib u tio n  o f e x is tin g  fam ilies to  houses, the com b ined  and fina lly the ratios 
o f  the to ta l fa m ily - to -h o u s e  d is tribu tion . This is fo llo w e d  by o ther dependent variables such as 
resu lting  vacancies and n e w  house requ irem ents, eco n om ic  variable and fina lly  labor inputs and outputs.



HOUSING MODEL DEVELOPMENT 1 2 6

TABLE

( 1 )

3 -9 : FAMILY-

D O M E S T I C  F A M I L I  

( 2 )  ( 3 )

■TO-HOUSE DISTRIBUTION: ECHSE1

ES E X P A T R I A T E  F A M I L I E S  
( 4 )  ( 1 ) ( 2 )  ( 3 )  ( 4 )

T O T A

HOUS

REG R N T  S I Z 1 4 0 4  7 4 2 8 0 71 4 0 15251 9 9 2 9 0 0 3 4 2 2 1
2 3 9 9 4 5 6 1 3 5 8 1 9 1 9 3 1769 1 0 1 5 3 3 159 351 2 9 4 2 3 1358 4 1 3 9 3 0
3 2 1 3 3 0 4 3 7 0 3 1 5 3 3 0 2 4 9 2 2 8 6 5 9 9 0 0 7 0 13131 2 0 3 8 2 1 6 7 5 3
4 2 1 8 5 9 5 0 6 5 3 3 9 1 4 2 0 1735 6 36 1 6 7 9 0 2 7 2 2 5 '

5 0 1564 1427 1063 1 1 3-8 99 3 7 6 6 0 6 9 5 1
T O T A L  RNT 6 7 5 0 7 1204 11 4 2 0 0 3 6 7 4 4 1 4 8 3 1 6 2 6 6 7 0 4 4 3 9 9 9 3 3 9 6 6 9 9 0 8 0

REG OWN S I Z 1 3 2 7 7 4 2 3 8 1427 357 3 144 4 5 0 3 0 0 1 6 S 4 6
2 3 2 6 2 2 7 6 8 7 3 3 3 0 7 1 4 9 6 0 7 1 3 8 1 30 92 7 6 6 0 1 6 8 5 2 2
3 2 0 5 7 5 8 2 0 9 9 5 9 2 0 3 14 190 1 0 2 4 6 97 1 1 2 2 1 6 0 1 9 8 2 4 0
4 546 1 3 3 2 5 1 3 9 2 7 2 14 18 1 4 120 2761 7 6 6 6 7 3 1 0 0 4 8 5
5 2 9 5 6 2 4 8 5 6 3 1 8 1 6 3 3 0 5 5 597 ■ 0 0 741 9 4 0 2  1

T O T A L  OWN 6 4 8 9 1 2 2 1 3 1 7 1 6 4 7 8 9 6 6 7 4 3 2 5 2 4 5 3 0 0 6 7 3 7 4 8 14 14 5 7 8 2 1 4

T O T A L  REG 1 3 2 3 9 8 3 4 1 7 2 8 2 0 6 7 9 2 7 3 4 8 7 173 5 6 1 2 9 6 7 7 1 4 7 7 4 7 48 10 1 2 7 7 2 9 4

T N T  OWN S I Z 1 3 6 6 2 823 1 5 2 9 0 357 2 5 8 4 0 0 0 2 0 1 2 4
2 72 2 148 1 1058 1063 0 0 0 0 4 3 2 4
3 2 20 1 5 3 9 0 3 1 7 4 3 4 9 7 9 5 0 0 0 1 1 9 0 9

T O T A L  T N T 6 5 8 5 1 5 1 0 2 9 5 2 2 1769 3 3 7 9 0 0 0 3 6 3 5 7

H UT  R NT  S I Z 1 0 0 0 0 0 2 6 6 8 0 0 2 6 6 8
2 0 4 12 3 4 5 0 0 0 0 0 75 7

' 3 0 3 7 0 0 0 0 0 0 0 3 7 0
T O T A L  R NT 0 7 8 2 34 5 0 0 2 6 6 8 0 0 3 7 9 5

H UT  OWN S I Z 1 7 5 5 741 0 0 0 8 6 9 0 0 2 3 6 5
2 0 1481 71 4 3 4 9 0 0 0 0 2 5 4 4

3 0 1 152 71 4 3 5 7 0 0 0 0  : 2 2 2 3
T O T A L  OWN 7 5 5 3 3 7 4 1428 7 0 6 0 8 6 9 0 0 7 1 3 2

T O T A L  H U T 7 5 5 4 1 5 6 1773 7 0 6 0 3 5 3 7 0 0 1 0 9 2 7

T RD  R NT  S I Z 1 1831 7 8 2 34 5 0 1 4 6 5 0 0 0 0 1 7 6 0 8
2 3 2 9 3 576 1 1403 7 0 6 1 192 3 7 2 4 0 0 1 6 0 7 9

3 1462 2 6 7 6 7 1 4 0 5 9 6 2 6 6 8 2 8 9 9 0 1 1 0 1 5
4 0 741 714 0 0 0 0 0 1 45 5
5 7 5 5 1 52 3 0 3 5 7 0 ■0 0 0 2 6 3 5

T O T A L  R NT 7 34 1 1 1483 3 1 7 6 1063 1 6 4 3 8 6 3 9 2 2 8 9 9 0 4 8 7 9 2

T R D OWN S I Z 1 1462 5 2 2 6 3 1 9 9 0 0 0 0 0 9 8 8 7

2 8 7 7 0 1 1 4 4 0 7 0 8 7 1055 0 1768 7 6 6 0 3 0 8 8 6

3 1847 9 5 0 6 4 2 3 2 1 4 2 0 0 1768 0 0 1 8 7 7 3
4 73 9 6 4 6 0 3 5 4 3 1803 0 0 0 0 1 2 5 4 5

5 7 2 2 64 19 6 7 4 2 1769 0 0 0 0 1 5 6 5 2
T O T A L  OWN 1 3 5 4 0 3 9 0 5 1 2 4 8 0 3 6 0 4 7 0 3 5 3 6 7 6 6 0 8 7 7 4 3

T O T A L  T RD 20 8 8 1 5 0 5 3 4 2 7 9 7 9 71 10 1 6 4 3 8 9 9 2 8 3 6 6 5 0 1 3 6 5 3 5

T O T A L  F A M I L Y 1 6 0 6 1 9  4 1 1 5 2 0  :2 4 6 0 6 6 8 3 0 7 2 1 9 3 3 7 8  3 1 0 2 3 6 5 1 4  12 4 8 1 0 1461 1 13

( R E G )  R E G U L A R  ( R N T )  R EN T

( T N T )  T E N T  ( O W N )  OWNED

( H U T )  H U T S

S I Z  1 ) 1 - 2  ROOMS

2 )  3 - 4  ROOMS

3 )  5 - 6  ROOMS

( 1 ) 1 - 4  F A M I L Y  MEMBERS

( 2 )  5 - 9  F A M I L Y  MEMBERS

( 3 )  9 - 1 2  F A M I L Y  MEMBERS
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TABLE 3-10: FAMILY-TO-HOUSE DISTRIBUTION: ECHS11

D O M E S T I C  F A M I L I E S  E X P A T R I A T E  F A M I L I E S  T O T A L

( 1 )  ( 2 )  ( 3 )  ( 4 )  ( 1 )  ( 2 )  ( 3 )  (4.1 H O U S E S

REG RNT  S I Z 1 1 5 0 2 0 0 0 0 174 19 6 3 3 8 4 7 6 6 3 9 2 5 9
2 2 5 8 9 3 7 1673 0 0 1 1 6 0 4 3 1 8 8 1 5 9 2 9 0 10 4 0 2 0 6 8
3 1 0 3 3 7 4 7 3 0 2 4 0 2 6 6 1449 3 2 7 4 3 9 7 5 2 1 3 1 2 2 7 31 2 6 0 8 7 6
4 1063 8 0 0 7 6 9 2 2 4 8 4 9 1901 5 8 5 0 1 5 0 0 6 2 4 9 2 4 6 0 9 0
5 0 1 160 1328 1773 1345 152 9 8 5 9 1394 9 3 8 8

T O T A L  RNT 5 2 3 1 3 1 2 8 1 4 2 4 8 5 1 6 8 0 7  1 169 4 5 1 2 9 9 3 9 7 4 7 8 5 8 3 9 3 3 7 5 7 6 8 1

REG OWN S I Z 1 2 0 7 5 6 0 0 0 3 5 9 4 5 5 3 6 34 3 4 3 0 2 3 3

2 5 4 1 5 8 8 7 9 0 1 0 0 8 1 5 9 1 4 5 8 7 1432 33 1 6 6 2 7 0
3 9 9 7 5 9 8 7 6 2 6 2 3 6 5 1428 1 1 1698 1 4 3 7 6 2 2 5 6 69 2 1 3 7 8 2
4 2 6 4 9 2 7 0 6 5 8 4 2 0 7 3 8 5 2 0 47 16 4 9 7 3 7 6 5 5 9 9 1 6 3 4 9 4

5 1 4 3 0 1 9 7 5 7 2 3 3 9 4 1 5 2 0 5 6 7 8 42 7 16 4 6 4 6 1 3 7  1

T O T A L  OWN 8 8 9 6 8 2 3 3 4 8 5 1 6 9 9 6 6 6 8 0 0 6 2 8 8 4 5 3 9 8 9 9 4 8 1 2 1 169 6 3 5 1 5 0

T O T A L  REG 1 4 1 2 8 1 3 6 1 6 2 7 2 1 8 4 8 2 7 6 0 7 7 1 9 8 2 9 6 3 3 9 2 9 6 5 2 6 7 0 5 1 0 2 1 3 9 2 8 3 1

T N T  OWN S I Z 1 9 8 0 2 4 4 0 1014 145 76 8 9 2 2 14 0 6 2 8 3

2 1 143 4 7 3 2 1708 5 1 8 0 1397 1 13 0 9 6 1  1

3 2 7 7 2 0 6 3 1 97 0 39 4 2 3 5 147 42 1 5 1 2 9

T O T A L  T N T 2 4 0 0 9 2 3 5 4 6 9 2 1057 100 3 2 4 6 6 169 1 2 1 0 2 3

H U T  RNT  S I Z 1 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0

T O T A L  RNT 0 0 0 0 0 0 0 0 0

H UT  OWN S I Z 1 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0

T O T A L  OWN 0 0 0 0 0 0 0 0 0

T O T A L  H UT 0 0 0 0 0 0 0 0 0

T RD  RNT  S I Z  1 1754 0 0 12 1716 1079 0 0 4 5 6 1

2 1754 5 3 1 8 3 0 0 0 ' 1037 2691 36 0 1 1 136

3 5 3 9 3 4 9 9 1405 0 5 1 6 1795 189 0 7 9 4 3

4 0 1097 1 192 5 7 3 0 0 1562 29 4 4 5 3

5 2 8 0 4 2 9 1 17 24 1 0 0 0 33 1 100

T O T A L  RNT 4 3 2 7 1 0 3 4 3 3 0 1 4 8 2 6 3 2 6 9 5 5 6 5 1787 62 2 9 1 9 3

REG OWN S I Z 1 3 2 2 2 0 0 0  0 0 0 0 3 2 2 2

2 5 6 1 8 1 0 5 6 5 0 0  0 9 6 4 4 5 7 17 1 76 2  1

3 3 2 3 3 1 1977 6 3 2 9 1071 0 9 7 8 8 0 1 2 3 6 6 9

4 3 4 4 7 4 1 3 8 7 7 5 2 4 5 2  0 0 0 0 1 8 9 8 4

5 196 362 4 7 6 9 1 5 9 2  0 0 0 0 691!

T O T A L OWN 1 2 6 1 3 3 0 3 1 7 1 98 73 5 1 1 5  0 1942 5 3 7 18 7 0 4  1'

T O T A L T R D 1 6 9 4 0 4 0 6 6 0 2 2 8 8 7 5 9 4 1  3 2 6 9 7 5 0 7 2 3 2 4 8 0 99 6 0 I

T O T A L F A M I L Y 1 6 0 6 2 1  4 1 1 5 2 2 2 4 6 0 6 1 8 3 0 7 5  2 0 2 5 6 8 3 4 9 2 6 9 5 5 1 6 3 5 1 8 3 1 5 1 3 4 6 2

( R E G ) R E G U L A R  ( R N T ) R EN T S I Z 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4 F A M I L Y MEM3ERS

( T N T ) T E N T ( OW N ) OWNED 2 )  3 - 4  ROOMS ( 2 ) 5 - 9 F A M I L Y MEMBERS

( H U T ) H U T S 3 )  5 - 6  ROOMS ( 3 ) 9 - 1 2 F A M I L Y MEMBERS
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TABLE 3-11: FAMILY-TO-HOUSE DISTRIBUTION: ECHSS1

( 1 )

D O M E S T I C  F A M I L I  

( 2 )  ( 3 )
ES

( 3 )
E X P A T R I A T E  F A M I L I E S  

( 1 )  ( 2 )  ( 3 )  ( 3 )

T O T A L

h o u s e :

REG RNT  S I Z 1 1 4 0 3 9 0 0 0 1 7 9 1 3 6 3 3 9 4 7 6 6 3 8 7 7 3
2 1621 1 3 9 1 9 5 0 0 1 19 3 3 4 1 9 0 7 2 4 2 9 0 10 3 6 5 7 6 4

3 5 1 6 8 2 5 3 3 1 2 0 7 0 0 7 2 5 3 3 6 7 1 9 8 9 3 7 3 1 5 0 4 31 2 1 6 0 6 7  >
4 531 4 0 0 4 3 7 4 3 2 1 6 0 1 9 0 0 5 9 3 0 1 5 1 4 2 2 5 2 0 3 5 9 3 0
5 0 5 8 0 6 6 4 134 3 1384 1 5 5 0 8 6 6 1402 7 7 8 9

T O T A L  RNT 3 5 9 4 9 691 10 2 5 1 0 7 4 2 2 8 1 7 4 2 0 2 3 0 3 4 8 0 4 8 2 7 8 3 9 6 9 6 6 4 3 2 3

REG OWN S I Z 1 2 1 7 3 7 0 0 0 3 6 9 6 5 6 1 2 34 6 5 3 1 3 9 6

2 6 3 8 4 1 1 2 0 3 7 9 0 0 83 9 1 14 7 8 8 1 45 4 34 2 0 8 8 8 7

3 1 5 1 4 4 1 2 0 7 3 4 8 1 9 3 1 15 0 0 5 . 1 2 0 3 0 1 4 5 7 2 2 2 7 6 7 0 . 2 6 1 7 6 2
4 3 1 8 0 3 1 0 6 8 7 8 2 2 7 4 0 4 2 2 4 8 5 0 5 0 4  1 7 7 2 6 0 5 1 6 4 1 6 5

5 1 4 3 0 2 0 3 3 7 3 3 2 1 6 16 4 2 2 6 9 8 4 3 2 16 2 8 8 7 2 8 3 9

T O T A L  OWN 1 0 5 3 3 2 2 9 2 5 1 8 1 9 3 3 7 4 7 1 8 4 9 2 9 6 6 5 4 0 4 4 5 4 8 6 4 1 00 2 7 3 9 0 4 9

T O T A L  REG 1 4 1 2 8 1 3 6 1 6 2 8 2 1 8 4 8 1 7 6 0 7 7 2 0 3 8 6 7 3 4 3 9 2 5 5 3 1 4 2 4 97 1 1 4 0 3 3 7 2

T N T  OWN S I Z 1 9 8 0 2 4 4 0 1014 145 7 9 0 9 3 5 14 0 6 3 1 8

2 1 143 5 0 8 4 1 93 7 59 7 0 14 16 1 14 0 10 2 9 1

3 27 7 1712 1741 3 1 5 2 4 2 149 4 3 2 4 4 8  1

T O T A L  T N T 2 4 0 0 9 2 3 6 4 6 9 2 1057 1032 2 5 0 0 171 2 2 1 0 9 0

H U T  RNT  S I Z 1 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0

T O T A L  RNT 0 0 0 0 0 0 0 0 0

H U T  OWN S I Z 1 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0

T O T A L  OWN 0 0 0 0 0 0 0 0 0

T O T A L  H U T 0 0 0 0 0 0 0 0 0

T R D R N T  S I Z 1 14 18 C 0 6 1765 1094 0 0 4 2 8 3

2 1 148 3 16 4 151 0 1066 2 7 2 7 36 0 8 2 9 2

3 2 6 9 2 00 1 7 3 9 0 531 1 8 2 0 19 0 0 5 5 5 0

4 0 54 8 6 1 5 2 9 4 0 0 1 57 5 3 0 3 0 6 2

5 140 21 4 57 125 0 0 0 33 5 6 9

T O T A L  RNT 2 9 7 5 5 92 7 1 56 2 4 2 5 3 3 6 2 5 6 4  1 1801 63 2 1 7 5 6

REG OWN S I Z 1 3 5 5 8 0 0 6 0 0 0 0 3 5 6 4

2 6 2 2 4 1 2 7 2 0 151 0 0 9 5 0 461 17 2 0 5 2 3

3 3 5 0 2 1 3 4 7 4 6 7 2 5 1071 6 5 0 3 8 2 4 1 1 2 5 8 4 6

4 4 1 7 7 96 1 7 0 6 5 3 5 1 7 0 0 0 0 1 8 9 6 0

5 26 2 57 6 71 18 9 2 3 0 0 0 0 8 8 7 9

T O T A L  OWN 1 3 9 6 3 3 4 7 3 1 2 1 0 5 9 5 5 1 7 6 5 0 1332 5 0 2 18 7 7 7 7 2

T O T A L  T R D 1 6 9 3 8 4 0 6 5 8 2 2 6 2 1 5 9 4 2 4 0 1 2 6 9 7 3 2 3 0 3 81 9 9 5 2 8

T O T A L  F A M I L Y  1 6 0 6 1 9 4 1 1 5 2 2 2 4 5 7 9 4 8 3 0 7 6 2 0 8 9 1 1 3 5 3 3 9 8 5 5 6 1 6 5 0 5 4 1 5 2 3 9 9 0

( R E G )  R E G U L A R  ( R N T )  R EN T  S I Z  1 )  1 - 2  ROOMS

( T N T )  T E N T  ( OW N )  OWNED 2 )  3 - 4  ROOMS

( H U T )  H U T S  3 )  5 - 6  ROOMS

( 1 )  1 - 4  F A M I L Y  MEMBERS

( 2 )  5 - 9  F A M I L Y  MEMBERS

( 3 )  9 - 1 2  F A M I L Y  MEMBERS
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im provem ent o f the quality o f housing life". For example, the quantitative

measurement o f the housing dimension shows that the cumulative ratio o f fam ily 

size one, w ho w ere in regular houses in 1976, w ill change to  .3252  when policies 

indicated in ECHS 11 are applied, and w ill change to  .2205  if the ow nership goals in 

ECHSS1 are satisfied. This is associated w ith  an expected increase in the 

ownersh ip ratios fro m  .4028  fo r  the base year to  .5539  under ECHS 11 and .636 

under ECHSS 1. Notice also, that due to  the increased construction  o f regular

houses, w e find  the expected decline in the p ropo rtion  o f traditional housing fro m

.1592 to  .1 0 5 4  in case ECHS 11 and ECHS 1.70

For cases ECHS 11 and ECHSS 1, houses are required and vacant undesired

houses exis t due to  the redistribution o f families. Table. 3 -1 4  contains the

d istribution o f houses by type and status (occupied, vacant) resulting fro m  these 

applications. Observe that relatively more houses w ere le ft vacant in cases ECHS 11 

than in case ECHSS 1. Finally, w e note the substantial demand fo r  rental units when 

ow nership is not stressed.

Housing policies eventually a ffe c t other soc io -econo m ic  variables such as the 

recruiting o f expatriate labor, (Table 3 -1 5 ), dom estic outputs, im ports, and 

household consumption, (Table 3 -16 ). These are se lf explanatory and w ill not be 

discussed here.

A lternative housing development policies can cause changes in the population 

policies. From Table 3 -1 ,  the total expatriate families are .2167  o f  the total 

fam ilies in 1976. This is expected to  change to  .3832  in the f ir s t  application 

(ECHSE1), Table 3 -9 ,  o r to  .4045  in the second application (ECHS 11), Table 3 -1 0 , 

and to  .4097  in the th ird  (ECHSS 1), Table 3 -1 1 . Such increases may accelerate 

fu rthe r changes in social custom s and habits and may adversely a ffe c t the smooth 

transition fro m  the traditional life  styles. This, in itse lf, may be regarded as 

destablizing.

A m ore moderate development route w ould be needed to  minimize "as much 

as possible" potentia lly adverse consequences. As such we now  underline and 

examine co n flic ts  and tra d e o ffs  between housing and other goals caused by 

establishing spec ific  goals fo r  the expatriate labor fo rce .

This resu lt cou ld  be changed if  a regional vers ion  o f  the m odel w e re  deve loped  show ing  
d if fe re n t reg ional cha racte ris tics  and p re fe rences . Hence rural fam ilies and the ir housing p re fe re nce s  
com bined w ith  the encouragem ent o f  trad itiona l m ethods o f  bu ild ing c o n s tru c tio n  have the e f fe c t  o f 
reducing the num ber o f  regular houses and consequently  the rec ru itm en t o f  expa tria te  labor.
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TABLE 3-12: FAMILY-TO-HOUSE DISTRIBUTION RATIOS: ECHS11

D O M E S T I C  F A M I L I E S  E X P A T R I A T E  F A M I L I E S  T O T A L

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

REG R NT S I Z 1 . 0 9 3 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 8 6 0 . 0 1 8 1 . 0 0 8 6 . 0 0 1 2 . 0 2 5 9
2 . 1 6 1 2 . 1742 . 0 0 0 0 . 0 0 0 0 . 5 7 2 9 . 5 3 8 7 . 0 0 5 3 . 0 0 1 9 . 2 6 5 7
3 . 0 6 4 4 . 1 149 . 163 6 . 0 1 7 4 . 1 6 1 6 . 2 7 9 2 . 5 6 6 1 . 0 0 6 0 . 1724
4 . 0 0 6 6 . 0 1 9 5 . 0 2 8 1 . 0 5 8 4 . 0 0 9 4 . 0 1 6 7 . 2 7 2 0 . 4 8 0 8 . 0 3 0 5
5 . 0 0 0 0 . 0 0 2 8 . 0 0 5 4 . 0 2 1 3 . 0 0 6 6 . 0 0 4 4 . 0 1 5 6 . 2 6 9 0 . 0 0 6 2

REG OWN S I Z 1 . 129 2 ' . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 7 7 . 0 1 5 9 . 0 0 6 2 . 0 0 0 8 . 0 2 0 0
2 . 3 3 7 2 . 2 1 3 6 . 0 0 0 0 . 0 0 0 0 . 0 4 0 3 . 0 4 1 8 . 0 2 6 0 . 0 0 6 4 . 1099
3 . 0 6 2 1 . 2 4 0 0 . 2 5 3 5 . 1 7 1 9 . 0 5 7 7 . 0 4 1 2 . 0 4 0 9 . 0 1 3 3 . 1 4 1 3
4 . 0 1 6 5 . 0 6 5 8 . 3 4 2 2 . 4 6 3 7 . 0 2 3 3 . 0 1 4 2 . 0 1 3 9 . 1 156 . 1 0 8 0
5 . 0 0 8 9 . 0 4 8 0 . 0 9 5 1 . 1 8 3 0 . 0 0 3 3 . 0 0 1 2 . 0 0 0 3 . 0 8 9 5 . 0 4 0 6

T N T OWN S I Z 1 . 0 0 6 1 . 0 0 5 9 . 0 0 4  1 . 0 0 1 7 . 0 0 3 8 . 0 0 2 6 . 0 0 0 3 . 0 0 0 0 . 0 0 4 2
2 . 0 0 7  1 . 0 1 1 5 . 0 0 6 9 . 0 0 6 2 . 0 0 0 0 . 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 6 4

3 . 0 0 1 7 . 0 0 5 0 . 0 0 8 0 . 0 0 4 7 . . 0 0 1 2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 2 . 0 0 3 4

H U T R NT S I Z 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 .  0 0 0 0 . 0 0 0 0

H UT OWN •SIZ 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 .  0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

T R D R NT S I Z 1 . 0 1 0 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 8 5 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 3 0

2 . 0 1 0 9 . 0 1 2 9 . 0 0 1 2 . 0 0 0 0 . 0 0 5 1 . 0 0 7 7 . 0 0 0 7 . 0 0 0 0 . 0 0 7 4

3 . 0 0 3 4 . 0 0 8 5 . 0 0 5 7 . 0 0 0 0 . 0 0 2 5 . 0 0 5 1 . 0 0 3 4 . 0 0 0 0 . 0 0 5 2

4 . 0 0 0 0 . 0 0 2 7 . 0 0 4 8 . 0 0 6 9 . 0 0 0 0 . 0 0 0 0 . 0 2 8 3 . 0 0 5 6 . 0 0 2 9

5 . 0 0 1 7 . 0 0 1 0 . 0 0 0 5 . 0 0 2 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 6 4 . 0 0 0 7

T R D R NT S I Z 1 . 0 2 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 1

2 . 0 3 5 0 . 0 2 5 7 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8 . 0 0 8 3 . 0 0 3 3 . 0 1  16

3 . 0 2 0 1 . 0 2 9 1 . 0 2 5 7 . 0 1 2 9 . 0 0 0 0 . 0 0 2 8 . 0 0 1 5 . 0 0 0 2 . 0 1 5 6

4 . 0 0 2 1 . 0 1 8 0 . 0 3 5 7 . 0 2 9 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 2 5

5 . 0 0 1 2 . 0 0 0 9 . 0 1 9 4 . 0 1 9 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 4 6

( R E G )  R E G U L A R  ( R N T )  R EN T  S I Z  1 )  1 - 2  ROOMS ( 1 )  1 - 4  F A M I L Y  MEMBERS

( T N T )  T E N T  ( O WN )  OWNED 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F A M I L Y  MEMBERS

( H U T )  H U T S  3 )  5 - 6  ROOMS ( 3 )  9 - 1 2  F A M I L Y  MEMBERS

( T R D )  T R A D I T I O N A L  4 )  6 - 8  ROOMS ( 4 )  1 3 - A  F A M I L Y  MEMBERS

130
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FIGURE 3 -9 : FAMILY-TO-HOUSE DISTRIBUTION RATIOS: ECHS 11



TABLE 3-13: FAMILY-TO-HOUSE DISTRIBUTION RATIOS: ECHSS1
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D O M E S T I C  F A M I L I E S  E X P A T R I A T E  F A M I L I E S  T O T A L

( 1 )  ( 2 )  ( 3 )  ( 4 )  ( 1 )  ( 2 )  ( 3 )  ( 4 )

REG RNT S I Z 1 . 0 8 7 4 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 8 5 7 . 0 1 7 9 . 0 0 8 6 . 0 0 1 2 . 0 2 5 4

2 . 1009 . 0 9 5 2 . 0 0 0 0 . 0 0 0 0 . 5 7 1 2 . 5 3 9 7 . 0 0 5 2 . 0 0 2 0 . 2 4 0 0

3 . 0 3 2 2 . 0 6 1 6 . 0 8 4 2 . 0 0 8 7 . 1 6 1 2 . 2 8 0 0 . 5 6 6 5 . 0 0 6 1 . 1 4  18

4 . 0 0 3 3 . 0 0 9 7 . 0 1 5 2 . 0 2 6 0 . 0 0 9 1 . 0 1 6 8 . 2 7 2 3 . 4 9 8 6 . 0 2 3 6

5 . 0 0 0 0 . 0 0 1 4 . 0 0 2 7 . 0 1 6 2 . 0 0 6 6 . 0 0 4 4 . 0 1 5 6 . 2 7 7 4 . 0 0 5 1

REG OWN S I Z 1 . 1353 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 7 7 . 0 1 5 9 . 0 0 6 2 . 0 0 1 0 . 0 2 0 6

2 . 3 9 7 5 . 2 9 2 5 . 0 0 0 0 , 0 0 0 0 . 0 4 0 2 . 0 4 1 8 . 0 2 6 1 . 0 0 6 7 . 137 1

3 . 0 9 4 3 . 2 9 3 4 . 3 3 3 3 . 1806 . 0 5 7 6 . 0 4 1 2 . 0 4 0 9 . 0 1 3 9 . 1 7  18

4 . 0 1 9 8 . 0 7 5 5 . 3 1 8 3 . 4 8 6 6 . 0 2 3 2 . 0 1 4 3 . 0 1 3 9 . 1 197 . 1077

5 . 0 0 8 9 . 0 4 9 4 . 1 3 5 1 . 1977 . 0 0 3 3 . 0 0 1 2 . 0 0 0 3 . 0 5 7 0 . 0 4 7 8

T N T OWN S I Z 1 . 0 0 6 1 . 0 0 5 9 . 0 0 4  1 . 0 0 1 7 . 0 0 3 8 . 0 0 2 6 . 0 0 0 3 . 0 0 0 0 . 0 0 4  1

2 . 0 0 7  1 . 0 1 2 4 . 0 0 7 9 . 0 0 7 2 . 0 0 0 0 . 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 6 8

3 . 0 0 1 7 . 0 0 4  2 . 0 0 7 1 . 0 0 3 8 . 0 0 1 2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 4 . 0 0 2 9

HUT OWN S I Z 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

H UT OWN S I Z 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 .  0 0 0 0

3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

TR D RNT S I Z 1 . 0 0 8 8 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . . 0 0 8 4 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8

2 . 0 0 7 1 . 0 0 7 7 . 0 0 0 6 . 0 0 0 0 . 0 0 5 1 . 0 0 7 7 . 0 0 0 6 . 0 0 0 0 . 0 0 5 4

3 . 0 0 1 7 . 0 0 4  9 . 0 0 3 0 . 0 0 0 0 . 0 0 2 5 . 0 0 5 2 . 0 0 3 4 . 0 0 0 0 . 0 0 3 6

4 . 0 0 0 0 . 0 0 1 3 . 0 0 2 5 . 0 0 3 5 . 0 0 0 0 . 0 0 0 0 . 0 2 8 3 . 0 0 5 9 . 0 0 2 0

5 . 0 0 0 9 . 0 0 0 5 . 0 0 0 2 . 0 0 1 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 6  5 . 0 0 0 4

TRD OWN S I Z 1 . 0 2 2 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 3

2 . 0 3 8 8 . 0 3 0 9 . 0 0 0 6 . 0 0 0 0 . 0 0 0 0 . 0 0 2 7 . 0 0 8  3 . 0 0 3 4 . 0 1 3 5

3 . 0 2 1 8 . 0 3 2 7 . 0 2 7 4 . 0 1 2 9 . 0 0 3 1 . 0 0 1 1 . 0 0 0 7 . 0 0 0 2 . 0 1 7 0

4 . 0 0 2 6 . 0 1 9 3 . 0 2 8 7 . 0 4 2 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 2 4

5 . 0 0 1 6 . 0 0 1 4 . 0 2 9 0 . 0 1 1 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 5 8

( R E G )  R E G U L A R  ( R N T )  R EN T  S I Z  1 )  1 - 2  ROOMS ( 1 )  1 - 4  F A M I L Y  MEMBERS

( T N T )  T E N T  ( O WN )  OWNED 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F A M I L Y  MEMBERS

( H U T )  H U T S  3 )  5 - 6  ROOMS ( 3 )  9 - 1 2  F A M I L Y  MEMBERS

( T R D )  T R A D I T I O N A L  4 )  6 - 8  ROOMS ( 4 )  1 3 - A  F A M I L Y  MEMEERS
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FIGURE 3-10: FAMILY-TO-HOUSE DISTRIBUTION RATIOS: ECHSS 1
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TABLE 3-14: VACANT AND NEWLY REQUIRED HOUSES

134

REG RNT

REG OWN

T N T  OWN 

H U T  RNT 

H U T  OWN 

T R D RNT

T R D  OWN 

T O T A L

NEW H OU SE S V A C A N C I E S

E C H S E 1 E C H S 11 E C H S S 1 ECHSE1 E C H S 11 E C H S S 1

S I Z 1 1 5 2 4 5 2 0 2 0 4 8 5 5 3 0 0 0

2 1 9 8 5 5 3 1 8 6 6 8 2 6 6 2 3 5 0 0 0

3 1 0 0 2 0 9 1 4 4 3 3 3 1 4 1 2 9 7 0 0 0

4 97 14 2 7 5 7 9 6 0 3 9 3 0 0 0

5 2 4 0 0 4 8 3 6 1 1698 0 0 0

S I Z 1 5 9 8 0 1 9 2 3 9 19 6 9 8 0 0 0

2 3 5 6 2 7 3 3 3 8 8 7 1114 0 0 0

3 4 0 7  17 5 6 2 6 0 1 0 2 9 9  1 0 0 0

4 1 9 2 9 4 8 2 3 0 2 9 6 4  14 0 0 0

5 1 5 2 4 3 0 0 0 17 4 0 6 2 7 8 7

S I Z 1 1 1 77 5 0 0 0 2 0 6 6 1 96 3

2 2 4 3 3 7 7 1 9 8 3 7 7 0 0 0

3 6 8 4 9 7 0 0 0 0 169

S I Z 1 6 7 0 6 0 0 0 57 4 5 7 4

2 2 7 0 8 0 0 0 4 7 8 4 7 8

3 132 0 0 0 2 3 8 105

S I Z 1 1 169 0 0 0 1 57 9 1579

2 6 0 7 0 0 0 1637 1637

3 8 0 7 0 0 0 14 16 14 16

S I Z 1 1 91 2 1546 4 5 6 0 0 0

2 6 8 8 1 1938 0 0 0 1 31 3

3 5 9 4 7 2 8 7 6 8 5 3 0 0 0

4 4 4 9 3 4 4 8 21 3 1 0 0 0

5 80 4 0 0 0 731 51 1

S I Z 1 3 03 1 0 0 0 3 6 3 4 3 2 6 4

2 1 0 3 5 6 0 0 0 2 9 0 9 5 5 2

3 6 6 4 2 1 1 5 4 0 1 8 7 5 6 0 0 0

4 3 9 1 9 1 0 3 5 7 107 15 0 0 0

5 4 8 5 2 0 0 0 3 8 8 4 1923

5 2 0 9 6 1 6 1 4 3 1 7 6 1 9 6 8 1 0 3 6 5 5 2 2 8 2 7  1

( R E G )  R EG U L A R ( R N T )  R E N T S I Z  1 )  1 - 2 ROOMS

( T N T )  T E N T ( O WN )  OWNED 2 )  3 - •4 ROOMS

( H U T )  H U T S 3 )  5 - 6 ROOMS

( T R D )  T R A D I T I O N A L 4 ) 7 - 8 ROOMS
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TABLE 3-15: EXPATRIATE LABOR RECRUITING REQUIREMENTS

E C H S E 1 E C H S 1 1 E C H S S 1

M a n a g e r  i a 1 8 8 5 3 9 6 9 5 1 0 0 9 5

P r o f e s s  i o n a 1 4 8 4 0 4 5 1 9 9 0 5 3 3 3 2

C 1e r  i c a 1 313 61 3 4 1 3 0 3 5 8 3 2

U n s k  i 1 1 e d 2 0 3 6 1 1 2 2 4 8 0 5 2 2 7 9 6 0

S k i  1 l e d 3 1 7 7 4 6 3 8 0 1 1 4 3 8 3 7 7 2

A g r  i c u 1 t u r e 0 0 0

P r o p r  i e t o r s 1 0 2 0 7 5 1 1 2 5 9 0 1 1 9 5 5 4

T o t a l 7 1 2 0 5 0 8 1 3 3 2 4 8 3 0 5 4 5

TABLE 3-16: DOMESTIC OUTPUT, IMPORTS, AND CONSUMPTION

D O M E S T I C  O U T P U T

E C H S E 1 E C H S 1 1  E C H S S 1

( 1 ) 8 2 8 7 . 3 2 8 2 8 7 . 3 2 8 2 8 7 . 3 2

( 2 ) 2 3 5 5 5 . 2 4 2 3 6 3 9 . 2 9 2 3 7 0 0 . 7 1

( 3 ) 8 7 8 0 . 0 0 8 7 8 0 . 0 0 8 7 8 0 . 0 0

( 4 ) 6 7 7 2 . 2 0 6 8 6 6  . 6 5 6 8 8 2 . 6 7

( 5 ) 6 0 5 2 8 . 1 5 8 0 9 9 2 . 0 5 81 142 . 1 1

( 6 ) 8 1 0 8 . 1 3 8 4 0 0 . 2 9 8 4 9 3 . 2 9

( 7 ) 2 7 3 9 0 . 6 3 2 8 2 8 8 . 7 5 2 8 7 8 7 . 3 0

( 8 ) 1 5 0 7 8 . 1 1 1 4 8 5 9  . 49 1 5 7 9 8 . 0 3

( 9 ) 2 7 9 0 2 . 2 9 2 9 0 9 0 . 4 5 2 9 7 6 2  . 15

(T) 1 8 6 4 0 2 . 0 7 2 0 9 2 0 4 . 2 9 2 1 1 6 3 3 . 5 8

E C H S E 1

I M P OR T S  

E C H S 1 1 E C H S S 1

7 1 7 0 . 4 4 7 5 5 2 . 3 9 7 8 4 4 . 7 4

1 3 8 4 . 9 6 1 9 3 0 . 0 0 1 3 9 3 . 6 9

9 2 6 7 6 . 8 0 9 6 1 7 5 . 7 2 9 6 9 4 4 . 0 5

0 . 0 0 0 . 0 0 0 . 0 0

0 . 0 0 0 . 0 0 0 . 0 0

8 1 0 . 8 1 8 4 0 . 0 3 8 4 9  . 33

0 . 0 0 0 . 0 0 0 . 0 0

2 8 6 4 . 8 4 2 8 2 3 . 3 1 3 0 0 1 . 6 2

8 9 2 8 . 7 2 9 3 0 8 . 9 5 9 5 2 3 . 8 9

1 1 3 8 3 6 . 5 7 1 1 8 6 3 0 . 4 0 1 1 9 5 5 7 . 3 2

H O U S E H O L D  C O N S U M P T I O N

E C H S E 1 E C H S 1 1  E C H S S 1

1 4 6 7 2 . 2 6 1 5 0 5 3 . 3 7 1 5 3 3 0 . 4 0

1 3 6 2 . 3 2 1 4 0 2 . 9 5 1 4 3 3  . 8 7

2 4 7 1 6 . 5 1 25 189 . 8 7 2 5 7 7 7  . 13

7 2 9 . 0 8 8 4 6 . 0 7 8 5 4 . 6 9

2 1 6 . 1 6 2 1 9 . 1 0 2 1 7 . 7 1

173 . 49 176 . 1 1 1 7 6 . 6 3

2 0 6 9 9 . 2 2 2 1 1 3 4 . 5 5 2 1 5 9 1 . 6 9

5 7 3 1 . 8 2 5 1 9 7 . 8 8 6 1 3 9 . 6 6

1 5 4 7 5 . 9 6 1 5 6 3 8 . 7 0 1 6 3 4 8 . 6 4

8 3 7 7 6 . 8 2  8 4 8 5 8 . 6 0  8 7 8 7 0 . 4 2

( 1 ) A G R I C U L T U R E

( 2 )  O I L - G A S
( 3 )  M A N U F A C T R I N G

( 4 )  U T I L I T I E S
( 5 )  C O N S T . / B L D G

( 6 )  C O N S T . / O T H E R

( 7 )  W H O L E S A L E / R E T

( 8 )  T R A N S / C O M M .

( 9 )  S E R V I C E S

( T )  T O T A L
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3.4.2 Housing Goals, Expatriate Labor, and Government Plans

W ith  fa m ily -to -h o u s e  size com patib ility as the housing goal, we consider five 

cases w ith  d iffe re n t preferences. In case ECHS101, no spec ific  p re fe rences ire  

indicated between the subsystems o f concern. Case ECHS102 gives housing devel

opm ent second p rio rity  relative to  soc io -econom ic  goals. In the remaining three 

cases housing development and other soc io -econo m ic  goals w ere  given equal 

p rio rity , but d iffe re n t weights are indicated fo r  labor vs governm ent goals (which 

make up soc io -econo m ic  goals). In ECHS103, labor goals are given p rio rity  over 

governm ent plans. In ECHS104 and ECHS105, both governm ent goals and labor 

goals are given p rio rity  but at d iffe re n t rates. A detailed output o f these solutions 

is presented in Appendix 3 -D . 71 W hat fo llo w s  is a summary o f the main points 

fro m  these illustrations.

First, the achievements o f fa m ily -to -h o u se  distribution goals vary substantially 

w ith  d iffe re n t pre fe rence  weights, implying non-triv ia l t ra d e -o ffs . Second, the 

number o f unhoused families is also dependent on alternative preferences. 

However, in almost all cases, deviations fro m  new family housing goals w ere  smaller 

than the deviations fro m  existing family d istribution goals. This finding is a 

reasonable consequence o f resource constraints since an unhoused fam ily can be 

assigned a house not explic itly denied by established criteria (e.g. mud houses). This 

stands in contrast w ith  the redistribution o f fam ilies where the allocation o f families 

to  houses is constrained by both fam ily characteristics and supply o f spec ific  types 

o f houses.

Qualitatively, similar results w ere obtained when housing pre fe rences w ere 

changed to  stress home ownership in addition to  size compatibility. For details see 

Appendix 3-E .

71 The data tables in A ppend ix  3 - D  are organized to  sh o w  f ir s t  the fa m ily - to -h o u s e  d is tribu tions  
fo r  the ne w  fam ilies, the ex is tin g  fam ilies, the com b ined  total, and fo r  the ra tios  o f  the to ta l fa m ily -  
to -h o u s e  d is tribu tion , respective ly . This is fo llo w e d  by in fo rm a tio n  on the negative and pos itive  
devia tions fro m  ne w  fam ily d is tribu tion  goals and e x is tin g  fam ily re d is tr ib u tio n  goals. T herea fte r, w e  
p resen t the resu lting  vacancies and new  house requ irem ents , the fam ilies that cou ld  rem ain unhoused as 
w e ll as data on the to ta l ne w  fam ilies, to ta l rem aining fam ilies, and to ta l fam ilies  w h ich  are candidates 
fo r  housing at th is period. Finally, w e  presen t data fo r  econom ic  variables, includ ing deviations fro m  
governm ent goals and labor variables, indicating devia tions fro m  labor goals as w e ll as the requ ired  
re c ru its  fo r  the period.
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3.5 SUM M ARY AND CONCLUSIONS

W e have presented a m u lti-ob jec tive  planning modei fo r  housing development 

and its in teraction w ith  other development goals and objectives. Housing devel

opment issues w ere  modeled, using a transportation type model w ith  the ob jective  

o f finding the d istribution o f new families to  houses and the red istribution o f 

existing fam ilies to  houses. Families were d iffe ren tia ted  along several dimensions on 

the basis o f soc io -econom ic  d iffe rences and policy relevance. Houses w ere

sim ilarly treated. W e fu rthe r structure our problem  as a goal program  directed at 

meeting fa m ily -to -h o u s e  distribution goals developed w ith  the aid o f alternative 

crite ria  fo r  housing development. Our model identifies dom estic and expatriate new 

fam ily additions and the exits o f expatriate families; this identification a ffe c ts  both 

vacancies and new house requirements. This model is then linked to  the previously 

developed soc io -econo m ic  model (Chapter Two) to  examine the m ultiplier e ffe c ts  o f 

housing development: this linkage also allows the examination o f con flic ts  and trade

o f fs  between multiple goals and policies. Applications o f this model w ere shown 

using p ro to typ e  data fro m  Saudi Arabia. These results o f the application con firm ed 

our belie f that models o f such sub-system s o f national developm ent s ign ificantly 

assist in planning and policy development by showing the substantive impacts o f 

goals and p re fe rences fo r  d iffe re n t subsystems.

As such development plans progress into the future, it may be desirable to  

consider w ide r varieties o f private sector (and other) types o f behaviors. This, in 

turn, w ou ld  move matters away fro m  the mechanistic use o f governm ent sponsored 

criteria  and stipulated goals in order to  deal w ith  a w ider variety o f possible 

behaviors. Other studies and types o f data w ould  then be indicated to  supplement 

or supplant the ones we have been using.

The case o f Saudi Arabia o ffe rs  a w ide variety o f such alternative possib i

lities. For the present, however, it has been hampered in moving tow ard  these 

possibilities not only by the kinds o f labor d ifficu ltie s  we have indicated but also by 

data defic iencies and inadequate models fo r  planning. In particular, what is required 

is some means o f dealing w ith  the multi—dimensional problem s o f eco-dem ograph ic  

planning in a manner that we have tried  to  indicate w ith  respect to  housing and 

related aspects o f industrial planning. O f course, something m ore than a mere 

extension o f  the model w ill be required. In particular, it w ould be desirable to a llow  

fo r  dynamic changes in family and house characteristics and the impact o f these 

dynamics on fa m ily - to —house distributions. These dynamic extensions are the 

subject o f Chapter 4.
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CHAPTER FOUR

MULTI-PERIOD HOUSING DISTRIBUTIONS AND RECURSIVE RELATIONSHIPS
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CHAPTER 4 

A JOINT FAMILY HOUSE DISTRIBUTION MODEL 
AND MULTI-PERIOD RELATIONSHIPS

4.1 INTRODUCTION

This chapter examines the input ou tpu t characteristics o f several active 

sequences w ith  spec ific  attention to  population, families, houses, and their jo in t 

relationships. Building upon these separate developments, w e also develop an input 

output model fo r  the jo in t fa m ily -to -h o u se  distribution indicating m u lti-p e rio d  

changes and recursive relationships characteristic o f that distribution. P ro to type  data 

fro m  Saudi Arabia w ill be used to  support this development in o rder to  supplement 

the requirem ents o f the housing development model o f Chapter three.

In section 2 a fin ite  d iffe rence inpu t-ou tp u t model is delineated fo r  the 

housing stock; section 3 contains an input output model fo r  population demographic 

flo w s  indicating births, deaths, and age movements fo r  various sex-age groups. 

These population accounts are then, in section 4, linked to  fam ily characteristics. 

W e also present an inpu t-ou tpu t model fo r  families, indicating changes in fam ily 

characteristics, and including an estimation procedure fo r  their multi period trans

itions. Building upon the components and relationships developed fo r  the separate 

houses and fam ily inputs and outputs, a model fo r  the jo in t d istribution o f fam ilies 

and houses is developed in section 5. This model is designed to  help in matching 

housing needs to  housing stocks and relating these developments to  population 

increments and decrements, including patterns o f family fo rm ation, immigration, and 

emigration. As such, this model (1) delineates the dynamic characteristics o f s tocks 

and flo w s , which (2 ) provides the recursive relationships fo r  the m u lti-p e rio d  

model. Finally in section 6 we show the cross  impacts on selected variables when 

the models o f this chapter w ere embodied w ith in  the models in Chapter 3.
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4.2 HOUSES INPUTS AND OUTPUTS

Estimating housing stocks and their characteristics is recognized as an 

essential in form ation base fo r  policy makers in the kinds o f models we are 

considering. The dynamic character o f the housing situation also makes it necessary 

to  update and periodically check these estimates. Many variables and characteristics 

necessarily enter into the description o f housing stocks. These dimensions cover a 

w ide range o f descrip to rs  including age, ownership, type, size, construction, and 

cond ition .72 Housing type can be classified into attached and detached houses and 

low  o r high rise apartments.73 Size is also considered to  be an im portant 

descrip to r; housing is divided according to  number o f room s (e.g., into e ffic iency , 

one, tw o , three, and fo u r or more bedrooms). Another im portant dimension, 

particularly fo r  developing countries, is the construction type, (e.g., regular construc

tion, or trad itiona l— adobe construction). Further divisions are also possible, such as 

p re fabrica ted  industrialized building, or regular methods. Housing stock can also be 

subdivided into either owned or rented.

This in turn also produces a need fo r  an appropria te accounting fram ew ork  

to  handle the results. This fram ew ork should be particularly concerned w ith  the 

dynamics o f housing stocks (e.g., the changes from  standard to  substandard housing 

as well as changes in age, housing sizes, etc). W e take this classification one step 

fu rthe r to  indicate the possible transition o f houses among the various dimensions 

discussed above. For that purpose we intend to  adopt the input output princip les 

o f active sequences presented by Stone [2 7 5 , 276, 278, 2 8 2 ],  Basically, this 

requires that housing stocks be subdivided into three main categories:

1. Those units which are added to  stocks (new housing).

2. Those units which are removed fro m  the stocks (terminal unusable
units).

7 2 A ll these d im ensions are considered  w hen determ in ing if  housing is sa tis fac to ry  o r substandard. 
Any general approach to  accounting and planning m ust a llow  fo r  the p o ss ib ility  that a com m unity  d if fe rs  
fro m  o thers  in the w ay it "d e fin e s " standard and substandard housing un its [6 5 .  7 6 , 7 9 . 8 7 ] .  
Housing s truc tu ra l cond ition , space, and supporting  fac ilitie s  are w e ll kn o w n  param eters usee to  
measure "above standard" housing and to  d iffe re n tia te  it fro m  "substandard" housing. D iffe re n c e s  
be tw e en  w hat are regarded as standard and substandard are based partly  on trad ition  and partly  on 
s c ie n tif ic  investigation such as surveys o f cu rre n t housing and/or p ro je c tio n s  fro m  past e xp e rie n ce  
o r ju d g m e n t—  along w ith  related issues o f de tec tion , m easurement, and in fe rence . These d iffe re n c e s  
can vary w ith  the eco n om ic  and social situation. Further, d iffe re n c e s  b e tw e en  urban and rural v iew s 
can change the de term ina tion  o f  what is substandard. Hence, s ta tis tica l ind ica to rs  fo r  housing 
conditions'" need to  be deve loped [6 5 .  7 6 ] .  F inally— fo r  planning p u rp o s e s - - fu tu re  goals o r
standards may also vary as a resu lt o f cu rren t planning activ ities to  re f le c t  "feedback" changes in 
se tting  ne w  goals and standards.

70
Policy  d irec te d  to w a rd  the build ing o f  n e w  units o f each type may in fluence  the spatial 

c lus te ring  o f  the houses, hence population dens ities  and c row d ing  in res iden tia l areas. Zoning laws 
and o ther regu la tions are exam ples o f po licy  to o ls  to  lim it certa in  types o f  houses fro m  being built.
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3. Those units which remain in stock and are being used.

Our approach involves a fin ite -d iffe re n c e  inpu t-ou tp u t model to  represent the 

flo w s  o f housing stock fro m  one period to  the next. All transitions take place 

w ith in a single period and flo w s  serve to  connect the opening and closing stocks at 

that period. This system can be seen in Table 4 -1  Each ro w  represents a f lo w  

input o f housing stock in a particular period.

TABLE 4-1: INPUTS AND OUTPUTS OF HOUSE STOCKS

C L OSING 
STOCK

UNUSA B L E  H O U S I N G  U ’ ( t - l )

CL O S I N G  STOCK h (t) H(t) h(t)
n

OP E N I N G  S TOCK h'(t-l)

FROM NEW OPENING
HOUSING STOCK

TO

where

h(t) = m x 1 column vec to r o f the housing stock o f type i, i= 1,......m,
at time t

h(t— 1) = m x 1 column vecto r o f the housing stock at time t -1  so that
its transpose h' ( t - 1) is 1xm

h^(t) = m x 1 column vecto r o f the newly built housing at time t

u(t— 1) = m x 1 column vecto r o f the unusable— e.g., dem olished— housing
at time t -1  so that its transpose u’ ( t - 1) is 1xm

H(t) = mxm matrix whose elements H are the number o f remaining
housing stock in category j at tifne t - 1 that w ill be in category 
i at time t.

Thus, e.g., h(t) in ro w  -2 represents the housing stock at tim e t. It is 

com posed o f new housing, h (t), added to  H(t), the matrix representing housing stock
n

remaining at the end o f t -1 .  The total housing stock could be w ritten  as:
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h(t) = h (t) + H(t) e (4.1)
n 1

w here

e i = mx 1 column vector w ith  unity fo r  all o f its elements,

Then, we can derive ft(t), the transition ratios at time t, by dividing the entries 

in the columns o f H(t) by the corresponding entry in the vec to r h(t— 1):

Q(t) = H(t) h~ 1 (t— 1) (4.2)

where

h(t— 1) = h -1 e i .

In o ther w ords, h(t— 1) is the diagonal matrix derived fro m  h, and h _ 1 (t— 1) is its

inverse— which is assumed to  ex is t.74

D irect substitution into (4.1) then produces 

h(t) = h (t) + Q(t) h (t-1 ) (4.3)
n

Given the data on housing at time t - 1 ,  we may regard the expression (4.3) as 

provid ing  us w ith  pred ictions o f the housing stock at time t when h (t) is the vecto r 

o f new housing p ro jec ted  fo r  t. The latter, i.e., hMt), represents the requirem ents fo r  

new houses to  be supplied d irectly or indirectly through governm ent financ ing73 

Im plic it in this model are the dynamic elements o f change in characteristics o f the 

housing stock. These changes can be physica l--ag ing , fo r  example o r influenced 

by governm ent planning.

7 4 Por such e x is te n ce  it is necessary and s u ff ic ie n t that h have no zero  en tries  fo r  any o f its 
diagonal e lem ents.

7 5  Further expansion o f equation (4.3) may be used to  d istinguish b e tw e en  those  houses w h ich  
are o ccu p ie d  fro m  those w h ich  are not. Thus, as an initial fo rm u la tion  w e  may w r ite

h(t) = h (t) + f t ( t )  [ h ( t - 1 )  + h ( t - 1 )  ] 
n  o  v

h ( t - 1 )  = m x 1 ve c to r o f the occup ied  houses type i, i=  1 m, fro m  last year;
o

h ( t - 1 )  = m x 1 ve c to r o f  the unoccup ied  (vacant) houses type i. i= 1  m. fro m  last year.
v

N o w  w e  can take this deve lopm ent one step fu rth e r by a llow ing  the trans ition  p ro p o rtio n s  in each 
o f  h and h to  be d iffe re n t. For example, due to  lack o f maintenance, each class o f houses, 
o ccu p ie d  o r unoccup ied, may have d if fe re n t trans ition  matrices. These re la tionsh ips are w r it te n  as.

h(t) = h (t) + f t  (t) h ( t - 1 )  + f t  (t) h ( t - 1 )  
n o o  v v

w h e re  f t  (t) and f t  (t) w h ich  are o f  o rde r m xm , are the respective  trans ition  m a trices fo r  hQ and hy, 
respective ly .
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This model thus com pletes one part o f our system o f  an accounting 

fram ew ork  which w ill facilitate po licy analysis w ith  regard to  housing. Later this

part w ill be com bined w ith  another model fo r  population and fam ily analysis so that 

housing planning w ill be, appropriately, carried out in a demographic context.
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4.3 POPULATION INPUT-OUTPUT AND FAMILY ASSOCIATION

F irs t fo r  the purpose o f  analyzing population flow , we w ill adopt the coho rt

in p u t-o u tp u t model specified by Stone [2 7 5 ,2 7 6 ] and discuss the general principles

o f population inpu t-ou tp u t models. This model considers the population at time t  to  

be the result o f  the sum o f net birth and migration, b (t), and the surv ivors fro m  

the previous period. This is w ritte n  as

p(t) = b(t) + Z(t) e3 (4.4)

w here

p(t) = s x 1 ve c to r o f total population in coho rt i, i= 1.s, at tim e t;

b(t) = sx 1 vec to r o f ' b irth and m igration additions to  coho rt i, i=
1 s, at time t;

Z(t) = sxs matrix o f population transition, by age among those sur
viving fro m  last year. That is z an element o f Z(t), is the
portion  o f population o f age j la'it year w ho w ill survive and
be at age i this year.

e3 = s x 1 vec to r w ith  unity fo r  all o f its elements.

Then, analogous to  Q in equation (4.2), w e may divide elements in the columns 

o f Z by the corresponding element in the opening stock o f population to  obtain:

¥  (t) = Z(t) p ~ 1( t - 1) (4.5)

assuming that the inverse o f p(t— 1) exists fo r  every t 

where

(t) = sxs transition ratio matrix whose y  . elements are the p ro p o r
tions o f survivors from  age j at tirrife t - 1 to  age i at time t;

p(t— 1) = sxs diagonal matrix w hose p > 0 entries are the population in
age group i at time t - 1.

Equation (4.4) can then be rew ritten  as
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p(t) = b(t) + 'I' (t) p ( t - 1) (4.6)

Notice that Z, and hence V. are concerned only w ith  survival numbers and 

ratios, respectively. Equations (4.5) and (4.6) can be adjusted to  separate birth, b(t), 

fro m  migration, b"(t). Then the newly born can be d irectly identified w ith  the age 

coho rt o f their parents— i.e., they may be included in the m atrices Z!t) and ¥  (t) as 

entries in the f irs t ro w  vector.

In this fo rm , the entries in the Z matrix are as fo llow s:

Z,, b.2 b,3
Z 2 ,  Z 22 °

Z 3 2  Z 33

0 0

f a 1 11 s

0 

0

w here each element z indicates the number o f  people moving to  or staying in each
ij

age group while b^. is the number o f new ly born to  parents o f age group 

j. Consequently, via this fo rm  b"(t) is only the net migration. Thus

p(t) = b (t) + V  p ( t - 1) (4.7)

In equation (4.7), the total population is a function o f the new entries, b (t), 

and the transitions fro m  the previous periods according to  ¥  (t). For intermediate 

periods o f time, and under the assumption that ^  (t) is constant, w e have.

p (1) = b"( 1) + V  p(0 )

p(2 ) = b (2 ) + ¥  p (1)

= b"(2) + ¥  [b"(1) + V  p(0 )] = b (2) + V b"(1) + 'I'2 p(0 )

W e then get
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p(t) = b (t) + ^  b (t— 1) + y 2 b " ( t-2 ) +

+ ¥ t_1 b (1) + p(0) (4.8)

by substituting recursively fo r  p ( t - l) ,  p(t—2), etc.

Thus, know ing the fo recasts  fo r  b (t)—  the net m igration, we can obtain the 

correspond ing tota l population fo recast at t. In cases w here there is no variability so 

that b (t) is constant, the m igration equation (4.5) can be rew ritten  as

p = (I + ¥  + V 2 + .... + ^ l " 1) b"+ V 1 p(0 )

= (I -  V )_1(I -  ¥*) b"+ V'  p(0) (4.9)

since

(i - v )- 1d - ¥ ){ = i + v + y 2 + .... + y 1" 1

when t  is o f fin ite  range and (I -  ¥  )-1 exists. In a su ffic ien tly  long period  o f 

time we may reasonably assume that p is in stationary equilibrium  and equation (4.9) 

reduces to

p = (I -  r 1b" <4.10)

These general inpu t-ou tp u t principles w ill be o f help when the fam ily inp u t-o u tp u t 

model, presented in a later section. In Table 4 -1  we present data on base year 

(1976) dom estic and expatriate population, and in Table 4 - 2  w e present the m ulti

period p ro jec tions  (using 4.8) fo r  the dom estic population. These data w ill be used 

later to  p ro je c t families in Saudi Arabia.

4.3.1 Population-Fam ily Association

The defin itions o f what constitutes a fam ily-househo ld  vary fro m  one country 

to  the other; experience in many countries has shown that the estimates o f  fu tu re  

housing needs depend largely on that very definition. In some countries a concept 

is used which equates the household w ith  the housing unit and defines the 

household as the aggregate number o f persons w ho occupy one housing unit. A 

household, then, may be either a one-person  household o r a m u lti-pe rson  house

hold. This is the defin ition  o f fam ily-househo ld  used in this thesis. Fam ily- 

household w ill be described along the dimensions o f citizenship, age o f head o f



TABLE 4 -2 : BASE YEAR (1976) POPULATION DATA

DOMESTIC EXPATRIATE
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MALE AGE-GROUP 1 1 0 6 0 0 0 0 12 9 00 0
2 7 2 2 0 0 0 108300
3 4 7 4 0 0 0 2 3 7 0 0 0
4 3 4 3 0 0 0 155 50 0
5 2 3 0 0 0 0 7 0 9 0 0
6 14 7 00 0 2 9 1 0 0
7 12 1 00 0 1 9400

SUET0TAL 3 1 0 7 0 0 0 7 4 9 2 0 0

FEMALE AGE 1 100 30 0 1 03600
2 6 7 9 0 0 0 5 2 6 0 0
3 4 7 0 0 0 0 5 2 7 0 0
4 3 2 1 0 0 0 3 9 5 0 0
5 2 1 7 0 0 0 2 0 5 0 0
6 142 00 0 1 1900
7 1 2 7 00 0 12800

SUET0TAL 2 9 5 9 0 0 0 2 9 3 6 0 0

TOTAL 6 0 6 6 0 0 0 1 0 4 2 8 0 0

*Data here are presented in number o f population . 

**The age groups are (0 -10 ), (11 -20), (21 -30 ), (31 -40 ), (41 -50 ), 

(5 1 -6 0 ), and (61-above).

TABLE 4 -3 : DOMESTIC POPULATION PROJECTIONS

Y e a r

76 77 78 79 80 81 82 83 84 85 86 87 88

M a le  Age ( 1 ) 1060 1 100 1 139 1 175 1210 1241 1278 1319 1361 1401 1438 1478 1528

Age ( 2 ) 722 747 772 797 824 851 88 0 9 09 9 4 0 9 70 1003 1035 1069

Age ( 3 ) 474 518 535 552 571 5 90 609 6 3 0 651 672 695 718 742

Age ( 4 ) 343 354 367 468 391 403 418 431 4 45 4 6 0 475 491 507

Age ( 5 ) 2 3 0 238 246 254 263 272 281 29 0 299 308 319 33 0 3 4 0

Age ( 6 ) 147 152 157 162 167 173 179 185 191 197 203 2 1 0 217

Age ( 7 ) 121 124 126 130 137 142 147 152 157 163 168 173 178

F e m a le  Age ( 1 ) 1003 1042 1078 1112 1 145 1 175 1210 1248 1287 1326 1360 1400 1447

Age ( 2 ) 679 701 725 749 773 8 0 0 826 853 882 911 942 97 2 1004

Age ( 3 ) 4 7 0 486 501 519 536 554 572 591 6 1 0 631 651 67 3 6 9 5

Age ( 4 ) 321 332 343 354 367 378 391 403 4 16 431 445 4 6 0 475

Age ( 5 ) 217 224 233 240 247 256 264 273 282 291 302 311 322

Age ( 6 ) 142 148 153 158 163 168 174 179 185 191 198 203 21 0

Age ( 7 ) 127 129 133 136 142 149 153 158 164 169 174 180 186

*  Data here are presented in thousands o f  people. 

**Source: The M inistry o f Planning, Saudi Arabia.
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household, size o f family, and relative income category. 7 6

To map individuals to  families we assume proportiona l ra tios o f  families in 

each age group, w ith  re ference to  the age o f the head o f the household; then the 

number o f fam ilies in each coho rt can be d irectly estimated fro m  the corresponding 

population ve c to r p. This relationship can be w ritten  as:

f  ( t - 1) = r pit— i > (4.1 1)

where f ( t— 1) is the vecto r o f fam ilies distinguished along the above mentioned 

dimensions. p(t— 1) is the population at t -1  appropria te ly described. A is, then, the 

"fam ily association" matrix, assumed to  be constant, whose entries indicate the 

p ro p o rtio n  o f individuals w ith  characteristic j who are in families w ith  characteristics 

i. W hen we distinguish among dom estic and expatriate population groups

f( t- 1 > = [ I  I  ]

p ( t - 1) = [ I  I  ]

and

f

= [ r ]
x

where

r k x 2 s matrix whose entries T  are the p ro p o rtio n s  o f dom 
estic and expatriate populationIJ in coho rt group j, (j= 1 s)
associated w ith  family type i, (i= 1 ...... k),respectively;

7  6 W e  rationalize the use o f these d im ensions in this thesis as fo llo w s . The de term ina tion  o f 
housing needs fro m  one year to  the other requ ires  know ledge  o f  the basic dem ograph ic and econom ic 
f lo w s  such as characte ris tics , fam ily fo rm a tion , size, and income. This is true  fo r  any country 
developed, underdeve loped, or o therw ise . M oreover, o f special in te res t fo r  us is the fa c t that some 
coun trie s  im p o rt expa tria te  labor fo r  national developm ent. Expatria te populations liv ing tem pora rily  in 
that coun try , o r any subgroups w ith  d is tin c t socia l d iffe re n c e s , may have co m p le te ly  d if fe re n t  fam ily 
fo rm a tio n  behavior because o f  d if fe re n t cu ltu ra l backgrounds. Thus, in add ition  to  the custom ary needs 
o f  the dom e s tic  population m entioned above, fu rth e r d is tin c tio n  be tw e en  expa tria te  and dom estic  
g roups is requ ired. Size o f  fam ily is s till another variable to  determ ine "adequate* housing space e.g., 
1, 2, 3, 4 o r m ore  b e d ro o m s --a n d  so our fam ilies w ill be described  acco rd ing  to  the ir size, number, 
and incom e. In fo rm a tion  about incom e groups may in fluence  housing subsid ies. For lo w  income 
groups the governm ent may p rov ide  housing s to cks  d irec tly  through mass housing p ro je c ts  ( fo r  ren t or 
ow nersh ip ) w h ile  loans fo r  m iddle incom e groups may be an adequate m echanism  to  increase their 
home ow nersh ips . For high incom e groups the governm ent may cons ide r its e lf less respons ib le  fo r  
making sim ilar housing p rovis ions.
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f( t— 1) = k x 1 vecto r o f the number o f total families in coho rt group i,
i= 1....k;

f  = k x 1 vecto r o f the number o f dom estic families in co h o rt
d ■ ■ 1 igroup i, i= 1 k;

f  = k x 1 vecto r o f the number o f expatriate families in co h o rt
group i, i= 1.... k.X

and p(t— 1) is as defined in (4,6). 77

4.3.1.1 P ro to ty p e  Data

Tw o basic sources provided the p ro to type  data needed to  derive population 

and fam ily characteristics: the Population Census Data and the Household Survey.78 

The f irs t  p rov ided  the base year and pro jecting  dom estic and expatriate population 

data in each age -sex category (shown in tables 4 -1  and 4 - 2  respectively). The 

Household Survey gave the p ro to type  data w ith  which we established A to  associate 

dependents in a certain age-sex-na tiona lity  group w ith  their fam ily-househo ld  types. 

The estimated A is presented in Table 4 - 4 .79 W e assume here that A is 

stationary.80 Hence, to  obtain p ro jections o f families, w e substitute equation (4.6) 

into (4.1 1) to  obtain

ftt) = T [ b(t) + ¥  p (t-1 ) ] (4.12)

Equation 4.12 can then be used w ith  the data in Tables 4 - 2  and 4 - 4  to  obtain

/ 7  S im ilarly, w ith in  the dom estic  population w e  may fu rth e r d istinguish among various incom e 
groups o f  in te re s t to  p o lic y  developm ent and, th e re fo re , may re w rite  equation (4 .11 ) as

f(t) = [  I  I  ]
f

= [ I  I  ] d, 1 d,2
0

r

-  —

pd.1

pd,2

P “
1

X

w here   ̂ is the p ro p o rtio n  o f fam ilies associa ted w ith  incom e group 1 and ^  the p ro p o rtio n
associa ted vVith incom e group 2.

7 8  S ources: The Population Census, Departm ent o f  census at the M in is try  o f  Finance; and The 
H ousehold survey in [ 2 1 9 ] ,

7 9  The data in Table 4 - 4  show s the base year p ro p o rtio na l d is trib u tio n  o f  dependents to  fam ilies.
The dependent en tries  in th is table are grouped in to  7 age categories, ( 0 - 1 0 ,  1 1 -2 0 ,  2 1 - 3 0 ,  S I -  
4 0 , 4 1 - 5 0 ,  5 1 - 6 0 ,  6 1 - -a b o v e ) ,  tw o  sex categories, (m a le -fem a le ), and tw o  nationa lity  groups,
(S aud i-E xpatria te ). The Family characte ris tics used here are nationality (S aud i-E xpatria te ), in c o m e -------
cum ulative fo r  all incom e earning m em bers—  ( lo w -m id d le -h ig h ) ,  and size o f fam ily ( 1 - 2 ,  3 - 4 ,  4 - 5 ,  
5 - 6 ,  6 - 7 ,  7 - 8 ,  8 - 9 ,  9 -a b o ve ).

8 0  W e  have no in fo rm a tio n  to  either support o r deny this assumption.
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Table 4 - 5  and fo r  the expected family p ro jections (shown in Table 4 -6 )  fo r  4 

aggregated fam ily sizes, (1 -4), (5- 9), (9 -12), and (13-above). These p ro jec tions  

constitute the basis fo r  the estimation o f fam ily transition probabilities used in the 

inpu t-ou tp u t structure  fo r  fam ily changes described next.
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TABLE 4 -5 :

D O M E S T I C

BASE YEAR FAMILY DATA

E X P A T R I A T E

L I N C O M E , S I Z E  1 2 5 8 8 4 2 1 3 3 6
2 8 3 5 7 0 2 9 1 5 2
3 1 0 9 3 6 5 2 5 8 0 4
4 1 2 0 6 4 3 2 0 4 5 2
5 7 4 8 7 7 7 7 0 0
6 4 5 0 1 9 1234
7 1 7 7 9 0 0
8 13581 4 9 0

S U E T O T A L 4 9 0 7 2 9 1 0 5 6 6 2

M I N C O M E , S I Z E  1 9 0 2 8 194 19
2 3 0 2 5 3 3 0 8 3 5
3 5 2 5 8 1 2 5 8 9 9
4 6 1 6 6 1 15 9 2 8
5 6 1 6 5 9 6 5 7 8
6 3 1 3 3 6 2 1 2 3
7 15351 8 1 0
8 2 4 0 5 4 4 5 3

S U B T O T A L 2 8 5 9 2 5 1 0 2 0 4 5

H I N C O M E , S I Z E  1 0 0
2 61 1 1234
3 175 6 5 4 5
4 1098 7 2 8
5 8 7 9 0
6 254 0
7 67 4 0
8 9 5 8 0

S U B T O T A L 6 2 3 0 2 5 0 7

T O T A L 7 8 2 8 8 4 2 1 0 2 1 4

TABLE 4 -6 : PROJECTED DOMESTIC FAMILIES

YEAR ( 1 )

F A M I L Y

( 2 )

GROUP

( 3 ) ( 4 )
T O T A L NEW

( 7 5 ) 1 4 9 3 4 6 3 4 7 1 0 4 2 1 4 0 2 7 7 2 4 0 8 7 8 2 8 8 5
( 7 6 ) 1 5 5 7 3 7 3 6 0 7 4 9 2 2 2 4 9 4 7 5 3 2 8 8 1 4 3 0 8 3 1 4 2 3
( 7 7 ) 1 6 0 9 2 6 3 7 3 1 8 7 2 3 0 1 4 3 7 7 9 0 8 8 4 2 1 6 4 2 7 8 5 6
( 7 8 ) 1 7 0 1 4 3 3 9 2 4 7 5 2 3 9 5 6 6 81 177 8 8 3 3 6 1 41 197
( 7 9 ) 1 7 1 8 3 3 3 9 8 2 1 8 2 4 5 4 9 0 8 3 0 7 3 9 1 3 8 6 7 1 5 2 5 3
( 8 0 ) 1 7 7 5 1 0 4 1 0 8 2 3 2 5 3 2 6 8 8 5 6 7 3 9 4 2 7 2 7 2 8 6 6 0
( 8 1  ) 1 8 3 3 9 3 4 2 4 3 6 8 2 6 1 5 1 4 8 8 4 4  1 9 7 3 1 6 9 3 0 4 4 2
( 8 2 ) 1 8 9 4 5 4 4 3 8 3 9 5 2 7 0 1 3 5 9 1 3 4 2 1 0 0 4 7 7 9 3 1 6 1 0
( 8 3 ) • 1 9 5 7 6 5 4 5 2 9 8 5 27 9 1  12 9 4 3 5 9 1 0 3 7 6 7 4 3 2 8 9 5
( 8 4 ) 2 0 2 2 3 0 4 6 7 7 1 7 288 1 16 9 7 3 8 7 1 0 7 0 9 0 3 3 3 2 2 9
( 8 5 ) 2 0 8 7 8 5 4 8 2 4 0 1 2 9 7 1 6 5 1 0 0 4 0 9 1 1 0 4 2 1 3 3 3 3 1 0
( 8 6 ) 2 1 5 5 0 7 4 9 7 4 5 9 3 0 6 4 5 6 1 0 3 5 2 8 1 1 3 8 4 0 3 3 4 1 9 0
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4.4 FAM ILY  INPUTS AND OUTPUTS

Accounting fo r  families and their changing characteristics, as explained earlier, 

is necessary fo r  adequate estimation o f the changing needs fo r  housing. One could 

consider fam ily changes as a social process to  be observed and analyzed in the 

same manner as demographic sequences [2 7 1 , 272, 275, 2 7 6 ],  population physical 

movements, m igration, [2 4 7 , 2 4 8 ],  as well as other social processes, including

educational [2 7 7 ]  and organizational [1 2 , 41, 1 8 8 ].81

To examine the inherent dynamics o f family transitions, we utilize a fin ite  

inp u t-o u tp u t model that shows the flo w  o f families fro m  one period to  the other, 

defined as

f(t) = f  (t) + F(t) e (4.13)
n 2

where 

F(t) e 2 = *(t) f( t-1 )  

hence,

fit) = f  (t) + 4>(t) f ( t -1 )  (4.14)
n

The to ta l families at time t  are those transiting fro m  previous periods in 

addition to  those families fo rm ed  this period .82 Here we define

f(t) = k x 1 vecto r o f families in cohort group i, i= 1.....k at time t;

f  (t) = k x 1 vecto r o f new families "fo rm ed" in coho rt g roup i,i= 1.... k
n at time t;

F(t) = kxk matrix o f the number o f fam ilies in group j w ho w ill be in
group i at (t)

Although w e  thus far cons ide r the en tire  coun try  as one system, dem ographic accounting  can 
also be ex te nd e d  to  issues o f m ovem ent o f  people  fro m  one reg ion  to  the other. See Rogers [2 4 3 ,  
2 4 5 , 2 4 6 ] .  E conom ic deve lopm ent may then be used as a to o l to  maintain o r to  change the 
dem ograph ic and socia l com p o s itio n  o f  a reg ion  in o rder, fo r  exam ple, to  avoid ex tens ive  urbanization.

8 2 Equation (4 .1 4 ) can be fu rth e r expanded to  distinguish the p o rtio n  o f  the popula tion  transiting  
fro m  last year and also to  distinguish those w ho  w e re  housed fro m  those  w h o  w e re  not. Thus

f it )  = f  (t) + $ ( t)  [ f . <t— 1) + f ( t - 1 ) ]  
n h u

w he re  f ( t - 1 )  and f  ( t - 1 )  are the housed and unhoused fam ilies fro m  last year. A  rem ark should be 
made here that familVes w h ich  are unhoused cou ld  be those in tem pora ry  s e tt in g s - -e .g . tents, w o o d  
huts, o r e lse those  fam ilies w h o  are c ro w d e d  in w ith  others, e t c . - - b u t  fo r  planning pu rposes they are 
c la ss ifie d  as being "unhoused" w h ile  awaiting the planned co n s tru c tio n  o f  m ore  sa tis fa c to ry  housing at 
a fu tu re  tim e. The additionally unhoused fam ilies cou ld  resu lt fro m  the a ttr it io n  o f houses as w ill be 
show n in the presen ta tion  o f the recu rs ive  relationships.
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4>(t) = kxk m atrix o f the p ropo rtion  o f fam ilies in group j w ho w ill
be in group I at (t)

f( t— 1) = k x 1 vecto r o f families in cohort group i, i= 1  k at ( t - 1)

e = k x 1 vecto r o f unity fo r  all o f its entries fo r  the above
2 expressions.

O f s ignificant interest in f  (t) are the new expatriate fam ilies (due to  the 

in te r-re la tionsh ips  between families, housing, and other soc io -econo m ic  goals d is

cussed in chapter 3). Note that H t)  includes the new expatriate fam ilies fo rm ed  

fro m  the remaining expatriate population in addition to  new immigrant fam ilies as 

seen in equation (4.15).

f (ti = r p (t) + r" / (t) (415)
x,n X  X  X  x +

where

f  (t) = w x 1 vecto r o f expatriate families at time t;
x.n

r  = kxw  matrix whose entries are the p ro p o rtio n  o f expatriate
x families o f characteristics cohort i, i= 1... ,k, w ho are asso

ciates w ith  new labor in coho rt j, j=  1.... k;

/  ^  = kx 1 'vecto r o f the new expatriate labor needed fo r  national
x development.

4.4.1 Estim ation of Family Transitions

Other elements o f significance in our family inpu t-ou tp u t fo rm ula tion  (equation 

4.14) are the transitions and changes in fam ily characteristics over time. Several 

social ac tiv ities—  b irth-death , m igration-im m igration, and fam ily fo rm a tio n —  cause 

fam ily transitions and changes. Some points o f relevance are as fo llow s. 

(1) B irth -dea th  are considered to  be related to  sex and age o f the individual fam ily 

members; (2) For m igration-im m igration, we consider the w hole country as a 

system that a llows expatriate entries and exits fo r  econom ic development; (3) The 

size o f a fam ily varies fro m  one year to  the other; (4) The new ly fo rm ed  families
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are usually generated fro m  the existing fam ilies.63 For example, a marriage w ill 

generate a new fam ily and at the same time w ill reduce the size o f existing families. 

Hence, fam ily transitions are dependent on the form ation  o f new families; or, 

equivalently, new fam ilies (barring migration) are the result o f the internal changes in 

fam ily structures. One may consider these processes as separate but interdependent 

activities.
r

Our problem , then, is to find the set o f inpu t-ou tpu t c o e ffic ie n t m atrices fo r  

a sequence o f time periods such that they could be used to  p ro je c t the changes in 

family characteristics at period t given the inform ation at the previous period  t - 1. 

Since exp lic it data on changing states are not available fo r  the Saudi Arabian 

situation, w e have to  rely on the p ro jec ted  aggregate time series data, presented 

earlier in section 4.3 o f this chapter, to  establish a p ro to type  o f the necessary 

transition inform ation. Tw o approaches to  ex post estimation o f input output 

co e ffic ie n ts  fro m  tim e series aggregate data are available. The f irs t  is the result o f 

an investigation o f the changes in econom ic input output co e ffic ien ts , know n as the 

b iproportiona l approach. The second is d irected tow ard  the estimation M arkov 

transition probabilities fro m  aggregate time series data as applied to  social process. 
8 4

If one is w illing to  accept the ir assumptions we could use either the 

b iproportiona l o r the Markov estimates fo r  the steady state p ro jections. The firs t, 

b ip roportiona l estimates, accounts fo r  past changes in the co e ffic ie n ts  but requires 

m ore detailed in form ation than is generally available. The second, M arkov estimates, 

attem pts to  estimate a stable Markov m atrix fo r  the steady state o f the past 

transitional behavior using aggregate tim e series data. W e share w ith  these tw o  

approaches the desire to  estimate transition probabilities fro m  aggregate data. 

However, in the processes we wish to  study, the transitions may not be stationary 

and are not independent o f new family inputs.

Thus, given the aggregate fam ily time series data, we present a tw o  step

8 3  This con tras ts  w ith  the increase in the size o f  organizations w h ich  is usually re lated to  the 
exogenous ly  given n ew  entrants, w h ich may fo l lo w  a "re c ru itm e n t d is tribu tio n " fu n c tio n  fo r  the ir 
assignment across ca tegories  (hence the research o f  expanding and declin ing organizations as w e ll as 
the p o licy  issues o f  atta inability and c o n tro l th rough recru itm ent). See B a rtho lom ew  [ 1 2 ] ,  On the 
other hand that n e w  input to  the system may be cons ide red  to  fo l lo w  certa in  s tochas tic  p ro p e rtie s  
and assumed to  take the fo rm  o f  certa in s ta tis tica l func tions . See Duncan and Lin [ 9 3 ]  fo r  an ex 
post analysis fo r  the estim ation  o f  transitions w ith  s tochas tic  inputs and outputs.

8 4  s e e A p p e n d ix  4 - A  fo r  a summary p resen ta tion  o f the approaches and the ir estim ation  
m ethodology. For details, see Bacharach [ 7 ]  and Lee, Judge, and Zelner [ 1 7 7 ] ,
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model to  estimate the annual (periodic) movements and transitions o f families. First 

recall fro m  equations (4.13) and (4.14) the basic inpu t- output model:

f(t) = F(t) e + f  (t)
2 n

<f> f  ( t-  1) + f  (t) 
n

W e also recall the assumptions that families may move fro m  their initial

staying state, the diagonal, one step in either d irection  indicating an increase or

decrease in the fam ily size. Also assume that newly fo rm ed  families w ill always

enter at the beginning state. W e can then obtain the annual movements o f families

across categories by minimizing the sum o f absolute deviations fro m  the initial state 

in F(t-1), fo r  each period, subject to  the above conditions. The problem  is then:

Minimize <Tt  ( o~ + <5+ )
i i i  i

Subject To:

I  F (t) + I  f  (t) = f  (t) (4.16)
j i j  n i

I  F (t) = f  (t-1 ) (4.17)
i ij J

F (t) ' + I  T  -  I  5 + = f  ( t - 1) (4.18)
ii i i i

I k „  f  (t) = 0 (419)
j =  i + 2  ij

I k f (t) = 0  (4.20)
i = j+ 2  ij

I  f  (t) = f(t) (4.21)
n n

F o ~ o+ > 0 , (i=1 ........k, and j=1 ........ k)
i j '  i i

In this fo rm  the sum o f the row s in the matrix F are the previous p e rio d s  

totals, f( t— 1), and the sum o f the columns are this period 's totals, f(t); M t)  is the 

vec to r o f the p ro jec ted  new families; o+ and o are the deviations fro m  the initial 

state; and CT is the transpose o f the unity vector.

The above form ulation is applied using yearly aggregate family data (see Table

4 -5 )  to  obtain F, the matrix o f fam ily movements. As a result, the yearly
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co e ffic ie n ts  can be computed using85

4>(t) = F(t) f  “ 1 ( t - 1) (4.22)

This yearly data perm its us to  examine the stationary p roperties  o f the 

transitions and their use in pro jections. Both graphic and numeric tests o f stability 

(stationary properties) o f the transition probabilities w ere conducted.*36 In all

instances, the hypothesis o f stationary probabilities was re jected. Tw o problem s 

associated w ith  these tests need to  be discussed. In the f irs t  place, a precise

interpretation o f the results is not possible due to  the confounding o f tw o  d is tinct 

sources o f non-sta tionary transition probabilities, viz. non-hom ogeneity  o f the cell 

population and "state dependence" 87 Unless w e  are able to  a p rio ri spec ify  the 

mechanisms governing non-sta tionarity , heterogeneity and state dependence have to  

be considered as equally valid alternative explanations fo r  the observed lack o f

stability o f the transition probabilities. In the con text o f the present research,

however, the tw o  confounding sources, while relevant to  an understanding o f the 

process o f fam ily transform ation and form ation, need not be disentangled since we 

are interested in the pred icted outcome rather than the process leading to  the 

outcomes. In the second place, the extrem ely large numbers o f observations (the 

column marginals) virtually ensures the re jection  o f any hypothesis that m ight be 

tested. However, the a p rio ri arguments leading us to  expect non-sta tionary 

transition probabilities appear, in this instance, to  ju s tify  our acceptance o f what 

m ight be a statistical a rtifac t as indicative o f an underlying non-sta tionary process. 

In summary, changes over time are accounted fo r, and incorpora ted into, the 

pred ictive  model, but the "black box" leading to  those changes is not, and need not 

be, analyzed in detail fo r  our purposes.

8 5  The assum ptions here are that the b irth  and death p rocess  is stationary and that it is equally 
likely, across pe riods, that a person  o f  certa in co h o rt j w il l be associated w ith  fam ily type i, fo r  all
p e riods t, t=  1..... T. It fo llo w s , then, that any n o n -s ta tio n a ry  characte ris tics  w ill be em bod ied  in the
trans ition  p robab ilitie s  derived fro m  the aggregate p ro je c te d  data.

8 6  To te s t fo r  the sta tionarity o f  the trans ition  p robab ilities , w e  use the p ro ce d u re  recom m ended 
by Forbes (1 9 7 1 ). B rie fly , the p rocedu re  involves the com puting  o f the trans ition  p robab ilitie s  fo r  
each tim e p e rio d  and an overall trans ition  p robab ility  along w ith  the ir associa ted standard e rro rs . The 
fo rm u la  fo r  the standard e rro r o f  the estim ates is derived  fro m  the assum ption that the trans itions are 
m u lti-n o m in a lly  d is tribu ted . The null hypothesis tes ted  is that the p robab ilities  fo r  each p e riod  are no t 
s ign ifican tly  d if fe re n t fro m  the overa ll trans ition  p robab ility  at som e chosen level o f  s ta tis tica l 
s ign ificance  (taken to  be 5% here). See Forbes [ 1 1 2 ]  fo r  a conc ise  summary o f  bo th  graphic and 
num eric techn iques as applied to  M arkovian trans ition  probab ilities.

8 7  Socia l sc ie n tis ts  have been aware o f this p rob lem  fo r  a w hile . See, fo r  exam ple, Blumen, 
Kogan, and M cCarthy [ 1 8 ] ,  Spilerman [ 2 6 4 ] ,  S tew m an [ 2 7 1 ] ,  o r Heckman [ 1 3 6 ] .



MULTI-PERIOD FAM ILY-HOUSE DISTRIBUTIONS 1 5 8

Based on these tests, we re jec t the use o f a fixed  transition matrix fo r  the 

entire interval o f in terest,88 Hence annual transition matrices, obtained using 

equation (4.22), are used as the input parameters in equations (4.23) to  (4.26) to  

pred ic t the changes in the stocks o f transiting families.

(4.23)f ( 1) <*>(1) f(0 ) + f  (1) 
n

f  (2 ) <*>(2 ) f ( 1) + f (2 ) 
n

= <t>( 1) <*>(2 ) f(0 ) + * ( 2 ) f  (1)
n

on fo r  the final year T

f(T) <*>(1) 4>(2) *(T) f(0)

+ +(2) <*>(T) f  (1)
n

+ + 4>(T-1) 4>(T) f (T-2)
n

+ 4>(T) f  (T-1) + f.(T)

(4.24)

(4.25)

Examples o f the fam ily movment used to  obtain the p ro to typ e  data fo r  the 

transitionsare shown in table 4 - 6  fo r  the several periods. The transition m atrices 

fo r  the years 1 9 7 6 -1 9 8 5  w ill be used in section 4.6 w here w e link the models o f 

Chapter 3 w ith  the models developed here.

W e  should also be aware that rep lica tion  o f past yearly trans ition  m atrices (as an ind ica tion  o f 
w hat may happen fo r  a sim ilar fu tu re  interval o f tim e! may no t be adequate. This is due to  the 
dependence o f  the  p ro je c te d  change in fam ily cha racte ris tics  on the p re d ic te d  inputs o f  new  fam ilies.
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TABLE 4 -7 : DOMESTIC FAMILY MOVMENTS

F A M I L Y  MOVMENT M A T R I X  1 9 7 5 - 1 9 7 7

NEW T O T A L

FROM ( 1 )  ( 2 )  ( 3 )  ( 4 )  F A M I L I E S  F A M I L I E S

T O  t + 1  t + 1

F A M I L Y S I Z E  ( 1 ) 

( 2 )

( 3 )
( 4 )

1 2 4 3 1 4

2 5 0 3 2

0

0

0
3 3 5 7 1 7  

1 1387 

0

0

0
2 1 1 1 0 7  

2 9 2 0

0

0

0
7 2 4 0 8

3 1 4 2 4

0

0

0

1 5 5 7 3 7

3 6 0 7 4 9

2 2 2 4 9 4 '

7 5 3 2 8

F A M I L I E S  A T  t 1 4 9 3 4 6 34 7 1 0 4 2 1 4 0 2 7 7 2 4 0 8

F A M I L Y  IMOVMENT M A T R I X  1 9 7 7 - 1 9 7 8

T O

FROM ( 1 ) ( 2 ) ( 3 ) ( 4 )

NEW 

F A M I L I E S  

t +  1

T O T A L

F A M I L I E S

t + 1

F A M I L Y S I Z E  ( 1 )  

( 2  )

( 3 )
( 4 )

1 3 3 0 7 0
2 2 6 6 7

0

0

0

3 5 0 5 2 0

1 02 29

0

0

0
2 1 9 9 1 4

2 5 8 0

0

0

0
7 5 3 2 8

2 7 8 5 0

0

0

0

1 6 0 9 2 6

3 7 3 1 8 7

2 3 0 1 4 3

7 7 9 0 8

F A M I L I E S  A T  t 1 5 5 7 3 7 3 6 0 7 4 9 2 2 2 4 9 4 7 5 3 2 8

F A M I L Y MOVMENT M A T R I X  1 9 7 8 - 1 9 7 9

T O

FROM ( 1 ) ( 2 ) ( 3 ) ( 4 )

NEW 

F A M I L I E S  

t +  1

T O T A L  

F A M I L I E S  
t +  1

F A M I L Y S I Z E  ( 1 )  

( 2 )

( 3 )

( 4 )

1 2 8 9 4 6

3 1 9 8 0

0

0

0

3 6 0 4 9 5
12 6 9 2

0

0

0
2 2 6 8 7 4

3 2 6 9

0

0

0
7 7 9 0 8

47 197 

0  

0  

0

1 7 0 1 4 3  

3 9 2 4 7 5  

2 3 9 5 6 6  

8 1 177

F A M I L I E S  A T  t 1 6 0 9 2 6 3 7 3 1 8 7 2 3 0 1 4 3 7 7 9 0 8

F A M I L Y MOVMENT M A T R I X  1 9 7 9 - 1 9 8 0

TO

FROM ( 1 ) ( 2 ) ( 3 ) ( 4  )

NEW

F A M I L I E S
t + 1

T O T A L  

F A M I L I E S  
t +  1

F A M I L Y S I Z E  ( 1 )  

( 2 )

( 3 )

( 4 )

1 5 6 5 8 0
1 3 5 6 3

0

0

0
3 8 4 6 5 5

7 8 2 0

0

0

0

2 3 7 6 7 0
1 89 6

0

0

0
81 177

1 5 2 5 3

0

0

0

1 7 1 8 3 3

3 9 8 2 1 8

2 4 5 4 9 0

8 3 0 7 3

F A M I L I E S  A T  t  1 7 0 1 4 3  3 9 2 4 7 5  2 3 9 5 6 6  8 1 1 7 7
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4.5 A JOINT FAMILY-HOUSING INPUT-OUTPUT MODEL

Equations (4.1), (4.3), (4.13), and (4.14) define the fin ite  d iffe rence  relations to  

characterize the f lo w  o f housing stocks and families fro m  one period to  the other. 

N ow  w e need to  relate them to  each other.

For the jo in t fam ilie s -to -hous in g  distribution, we define a matrix R whose

entries r are the number o f families o f type k (expatriate -  30 year old -  4
ik

members -  middle income) in house type (3 bedroom s -  house -  p re fabrica ted  -  

rent -  5 years old).

The overall relationships between families and houses can be m ore clearly 

seen in Table 4 -8 . This table shows that at any time the tota l o f all fam ilies 

(columns) is equal to  the sum o f those w ho are already housed (in R), those 

assigned houses (in D), and those as yet considered unhoused (f ). Total housing 

stock is equal to  the houses that are occupied (in R), houses to  be occupied (in D), 

and the houses that are vacant (h ).

TABLE 4 -8 : FAMILY-HOUSE DISTRIBUTION INPUT OUTPUT

Families to . unocc u p i e d  total
tie housed houses houses

housing to 
be a s s i g n e d  D(t)

D (t) R (t) h (t) h (t)

u nhoused
families f (t)u

total
families f(t)

V

D(t) = mxk matrix o f families, in category j, j=  1 k, which are being
housed in houses type i, i= 1....m;

R(t) = mxk matrix o f families, in category j, j=  1 k, w ho are
remaining in houses type i, i= 1....m;
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f  (t) = 1xk ro w  vector o f families, in category j, j =1 ..... k, remaining
w ithou t houses;U

h (t) = m x 1 vector o f houses, type i, i= 1 .... m, remaining unoccupied;
V

h(t) = m x 1 vecto r o f tota l housing type i, i= 1 m;

f(t) = 1 x w  vecto r o f tota l families j, j= 1 k.

The relationships between h, f, h , f  , D, and R can then be w ritten  as
V U

h{t) = D(t) e 2 + R(t) e2 + h jt )  (4.26)

f(t) = e i D(t) + e i R(t) + H t)  (4.27)

where

= k x 1 vecto r o f unity fo r  all o f its entries,

e = 1xm vecto r o f unity fo r  all o f its entries.

W e use these tw o  equations in specify ing the recursive relationships o f 

families and houses.

4.5.1 R ecurs ive  R e la tionsh ips

W e assume that both processes, fam ily and housing transitions, are

independent since, inter alia, no relationship is known to  exist between the tw o  at 

this time. Considering that, fo r  example, houses w ill age whether o r not a fam ily 

increases in size or that the change in fam ily size is, at least in a society like Saudi

Arabia, independent o f housing characteristics, this assumption may not be

outrageous.

W e now  define the distribution o f fam ilies to  houses at time t as the sum o f 

both the transiting d istribution fro m  last year and the additional d is tribu tion  this
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= n it) R ( t - 1) 4>'(t) + D(t) (4.29)

w here 4s (t) is the transpose o f the matrix 4>(t). The total s tocks o f  houses 

and fam ilies can also be w ritten  as

h = [ n it) R(t— 1) <*>'(t) e ] + D(t)e + h (t) (4.30)
t 1 1 V

and

f(t) = e [ n(t) R(t— 1) * '|t)  ] + e D(t) + f  (t) (4.31)
2 2 u

where h (t) and f  (t) represent houses that become vacant and fam ilies that
V  u

become unhoused.

As can be seen fro m  (4.30) and (4.31) the to ta l houses h(t) are simply the 

sum o f d is tribu ted houses from  last year, subject to  the transitions in both family 

and house characteristics, the new distributed houses this year, and the houses that 

remained vacant. Similarly, the tota l families f(t) are the sum o f the families

distributed fro m  last year, the new distributed families this year, and the fam ilies that

w ill remain to  be considered unhoused.

Under an assumption that the transitions in 0  and $  are constant over a

period o f time, 0 - ,  then, we may rew rite  (4.32) and (4.33) as fo llow s:

h(t) = D(t) e + [ n d ) RIO) 4>’(t) + n<T-i+1) D(i) <f>'(T-i+1) 1 e i + M t )  (4.32)

and

f(t) = e 2 D(t) + e2 [ n(T) R(0) <J>'(t) + V _ ] n (T - i+ 1) D(i) <t>'(T-i+1) ] + H t )  (4.33)

Thus w e identify  the m u lti-pe riod  changes in the original d istribution R(0), and 

in the yearly added distributions D ( t—i+ 1 ) fo r  all i=1,...T-

Our fram ew ork , including its transition characteristics, now  enables us to  deal 

w ith  dynamics in variables that are im portant fo r  the planning o f housing. S p e c if

ically, it enables us to  consider D (t), the families that w ill be housed at tim e t ,  M t ) ,  

the houses that w ill remain unoccupied, H t ) ,  the families that w ill remain unhoused, 

and h (t), the new houses to  be built. In addition, as discussed earlier, this
n

fram ew ork  enables us to  consider the new family inputs, f  (t), which includes the 

influx o f expatriate families.
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O f course, an application o f the transition probabilities to  the d istribution 

matrix w ill result in the a ttrition  o f some families. The number o f housed fam ilies 

w ill then decrease and some houses w ill become vacant. W e could thus add these 

houses recursively to  h (t). Similarly, there w ill be some attrition  o f houses which 

w ill add to  the stock o f unhoused families, f  (t) . Such recursive relationships can

be shown explicitly. For instance, occupied houses h (t), can be represented as:

In other w ords, the occupied houses at time t consist o f those which resulted fro m

application o f the jo in t transition on the distributions o f those which w ere  already

occupied, R(t— 1) , and the newly occupied, D(t— 1) , last year. It fo llo w s  that the

housed fam ilies are those originally and additionally housed fro m  last year. The

W e can thus move fro m  single to  multiple period planning using these 

recursive and transition probability relations. In the fo llow ing  section, we show  the 

e ffe c ts  o f transitions and recursions by solving a series o f o n e -p e rio d  problem s 

w ith  relevant outputs o f the problem  being treated as inputs fo r  another, in e ffe c t 

creating a m u lti-p e rio d  application.

U

h (t) = { O [ R(t— 1) + D (t-1 ) ] 4>'(t) } e (4.34)
o

p q
housed fam ilies can then be w ritten  as03

f  (t) = e „ { 0  [ R ( t -1) + D (t-1 ) ] 4> } 
h 2

(4.35)

Similarly, the tota l vacant houses are:

h (t) = 0  h ( t - 1) + { 0  R(t-1) [ I  -  e
V *

I.e.,

e (4.36)

T  o t a  1

V a c a n t

H o u s e s

H o u s e s  r e m a i n i n g  v a c a n t  

a s  a r e s u l t  o f  p r e v i o u s  

p e r i o d ' s  p l a n n i n g

H o u s e s  b e c o m i n g  v a c a n t

+  d u e  t o  f a m i l y  a t t r i t i o n  

a s  r e p r e s e n t e d  i n  t h e  

t r a n s i t i o n  m a t r i x .

And so the unhoused fam ilies can be defined as:

f  (t) = <*> f  (t— 1) + e_ { [ I  -  0  e ] R (t-1) 4> }
u u 2 I

(4.37)
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4.6 MULTI-PERIOD APPLICATION AND NUMERICAL ILLUSTRATION

The numerical illustrations are designed to  show the interaction o f the 

recursive relationships detailed above w ith  the goals and polic ies o f the models in 

Chapters 2 and 3. Consequently, we w ill use the illustrations fro m  those chapters 

as our po in t o f departure and discuss these interactions only in term s o f changes in 

fa m ily -to -h o u s e  distributions and in the number and characteristics o f familie's. 

These spec ific  illustrations are ECHSE1, ECHS 1 1 .ECHSS1, ECHS101,' ECHS102, 

ECHS103, ECHS 104, AND ECHS 105 o f Chapter 3.

B e fo re  discussing these illustrations, we must c la rify  our procedures and 

term inology. W e denote by the term  "expected" the results o f the recursive

relationships when values at t  are derived using given parameters. On the other

hand, we denote by the term  "pro jected" the results o f changing some parameters 

ind irectly through polic ies and goals designed at least in part in light o f "observed" 

"expected values. Figure 4 -  1 attempts to  graphically represent these denotations.

----------------- EXPECTED

---------------  PROJECTED

FIGURE 4-1: MULTI-PERIOD DENOTATIONS ■

Using the detailed output given in Appendix 4 -B , we put together Tables 4 - 9  

and 4 - 1 0  which contain the "pro jected" d istribution o f fam ilies in 1980 under 

various cases and the "expected" d istribution in 1985. W e re iterate that our 

"expected" 1985 distributions use parameter values in 1980 which are m odified  by 

polic ies implemented in 1976. Figure 4 -2  is the graphic representation o f these 

distributions o f policies in the illustration coded by ECHSE1. The significant 

d iffe re n ce  between the "expected" and the "pro jected" fo r  fam ily sizes (2) and (3),
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TABLE 4 -9 : FAMILY DISTRIBUTIONS, "EXPECTED" AND "PROJECTED

EC H S E  1 ECHS11 E C H S S 1
ii £ ii it p  n » £  » " p " " £ " " P " 11E "

1 97 6 1 9 8 0  1 9 8 0  1 98 5 1 9 8 0  1 9 8 5  1 9 8 0  1 98 5

F a m i l y  S i z e  ( 1 )  7 2 9 7 9  3 6 1 3 8  1 6 0 6 1 4  7 1 3 5 0  160 6 2 1  7 2 7 0 9  1 6 0 6 1 9  7 2 7 0 8

F a m i l y  S i z e  ( 2 )  3 5 1 3 8 6  3 6 2 7 0 2  4 1 1 5 2 0  4 0 9 1 1 4  4 1 1 5 2 2  4 1 5 2 2 5  4 1 1 5 2 2  4 1 5 2 7 4

F a m i l y  S i z e  ( 3 )  2 2 9 0 7 C  2 4 4 2 7 2  2 4 6 0 6 6  2 7 0 1 2 3  2 4 6 0 6 1  2 7 4 2 7 6  2 4 5 7 9 4  2 7 4 0 7 4

F a m i l y  S i z e  ( 4 )  7 8 6 0 6  8 5 7 7 3  8 3 0 7 2  9 2 1 9 2  8 3 0 7 5  9 3 1 0 4  8 3 0 7 5  9 3 0 9 4

E C H S 101 E C H S 1 0 2  E C H S 1 0 3  E C H S 1 0 4  E C H S 105

ii p  n it £ " " p "  " E " " P 11 " E "  11P 11 " E " " P 1 ̂

1 9 8 0  1 9 8 5  1 9 8 0  1 9 8 5  1 9 8 0  1985 1 9 8 0  1 9 8 5  1 9 8 0  1 98 5

F a m i l y  S i z e  ( 1 )  1 6 0 6 2 0  7 2 7 0 8  1 3 1 8 9 8  5 9 3 6 4  1 5 4 0 9 2  6 9 6 7 4  1 2 6 1 1 8  5 6 6 7 0  1 5 4 0 9 1  6 9 6 7 3

F a m i l y  S i 2 e  ( 2 )  4 1 1 5 2 1  4 1 5 2 7 4  3 8 7 4 2 4  3 7 3 3 1 8  4 0 1 4 6 2  4 0 3 5 7 8  4 0 6 7 0 0  3 9 5 0 7 6  4 0 1 4 6 3  4 0 3 5 7 8

F a m i l y  S i z e  ( 3 )  2 3 8 8 8 8  2 6 7 5 3 4  2 3 0 4 3 2  2 5 5 9 0 2  2 3 8 1 5 4  2 6 5 5 6 4  2 0 3 8 6 2  2 3 3 7 3 3  2 4 2 1 9 3  2 6 9 2 9 2

F a m i l y  S i z e  ( 4 )  8 3 0 7 4  9 2 5 4 1  8 3 0 7 2  9 0 8 8 4  8 2 6 8 9  9 2 2 8 7  8 2 9 4 4  9 0 7 5 3  8 2 6 9 0  9 2 4 9 7

TABLE 4-10: PROJECTED "UNHOUSED" FAMILIES

E C H S E 1 E C H S 11 E C H S S 1 E C H S 101 E C H S 102 E C H S 103 E C H S 104 E C H S 105

S i z e  

S i z e  

S i z e  

S i z e

( 1 ) 
( 2 )

( 3 )

( 4 )

8 0 5 8 4  

5 5 1 5 6  

1 4 9 4 5  

4 199

0 8 9 3 9

8 0 3 3 8

2 0 7 8 5

5 2 7 2

0 7 5 8 2

7 4 1 7 9

1 6 6 2 8

4 3 6 2

0 7 5 8 1

7 4 1 7 9

1 6 5 7 7

4 3 2 5

0 7 5 8  1 

74  179 

2 3 3 7 2  
4 9 2 5

2 0 3 5 9

8 9 5 4 2

3 1 2 6 8

6 4 9 5

1 0 6 1 6

8 5 8 8 9

2 5 3 4 5
5 1 7 7

07 170 
7 3 1 9 5  

1 5 5 2 3  

4 4 2 6

1 0 6 1 6

8 5 8 9 0

1 5 5 2 3

4 9 2 6

F am i 1y
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FAMILY S IZ E  (3)

FAMILY S I Z E  (4 )

1976 1 9 8 0 1 9 8 5

E C H S  E l

FIGURE 4 -2 : MULTI-PERIOD RELATIONSHIPS: ECHSE1 ILLUSTRATION
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as com pared to  sizes (3) and (4), is due to  the both the number o f new fam ilies 

entering at the beginning state (1) and the high number o f previously "unhoused" 

families transiting into the various family types. The relatively smaller d iffe re n ce  in 

fam ily sizes (3) and (4) are due to  the low er transition probabilities moving families 

into these categories. A ttention should be drawn here as well to  the detailed tables 

fo r  the d is tribu tion  o f these families to  houses and their d iffe rence  w ith  the 

alternative po licy cases.

In Figures 4 - 3  and 4 - 4  we graph the alternative outcom es fo r  spec ific  

fam ily type in order to  highlight the interactions o f the recursive relationships and 

the alternative polic ies and goals. In Figure 4 -4 ,  notice that policy ECHS 102 is 

p ro jec ted  to  have the m ost unhoused families due to  the emphasis on issues other 

than housing. This is also indicated, by cross reference, by the low er values in 

Table 4 -9 .
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FIGURE 4 -3 : MULTI-PERIOD RELATIONSHIPS FOR FAMILY SIZE (2)

f

FIGURE 4 -4 : UNHOUSED FAMILIES SIZE (2)
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4.7 Summary and Conclusions

In this chapter w e have developed appropria te recursive equations to  perm it 

dynamic changes o f what we might call the boundary conditions fo r  the housing 

model, Chapter 3. That is, these recursive relationships a llow  us to  model what

happen in multiple periods given decisions on policies and goals including the 

decision to  do nothing. The estimation o f transition parameters required fo r  the 

application o f these recursive relationships was geared to  both peculiarities o f the 

houses and fam ily subsystems and to  the idiosyncrasies o f the p ro to type  data fro m  

Saudi Arabia. This is, perhaps, o f equal importance since the use o f our models 

w ould be severely res tric ted  if these estimates cannot be obtained because o f the 

lack o f data—  a very common situation, especially fo r  developing countries.

Clearly, not only do our recursive equations add considerably to  our model o f 

a social subsystem (Figure 1-1 ) but, o f greater relevance, these recursive re la tion

ships m od ify  and are m od ified  by their environment. Since this environm ent is the 

spec ific  concern o f national planning, the dynamic expectations in this chapter o f the 

models developed in Chapters 2 and 3 are pow erfu l.
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CHAPTER FIVE 

CONCLUSIONS AND FUTURE DIRECTIONS
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CHAPTER 5 

CONCLUSIONS AND FUTURE DIRECTIONS

5.1 INTRODUCTION

Throughout this e ffo r t ,  our guiding princip le has been that the study o f 

development is better served by explic itly  including the m ulti-d im ensional and the 

m u lti-o b je c tive  p roperties  o f development plans into policy relevant models. In 

o rder to  be o f operational use in policy analysis and guidance, the models should 

closely f i t  the substantive context and, where required, include relevant subsystems 

and their interdependencies. The extent o f the required flex ib ilities  fo r  a m ulti

ob jective  planning fo r  national development, which our models readly accommodates, 

are generally dependent on proper integration o f system characteristics (and 

exhibited behaviors) w ith  decision making (which includes consideration o f policy 

makers attitudes and the extent o f their ability to  exercise influence over the 

system 's behavior). In this thesis we represent m ixed planning situations, observed in 

a large class o f developing countries, by integrating models and in form ation about 

system behaviors w ith  planning activities a ffec ting  the inputs, the outputs and, in 

some cases, aspects o f that behavior. Additionally, our fram ew ork  and its analytical 

foundation accom modate the potential flex ib ilities  required in modelling issues 

applicable to  many development situations, particularly the simultaneous consideration 

o f multiple ob jectives and their mixed impacts.

The models presented in this thesis utilize the principles o f inpu t-ou tp u t 

modelling to  represent relationships between and w ithin econom ic and soc ia l- 

dem ographic systems fo r  both internal activ ities and dynamic f lo w s  over time. 

However, s tra igh tfo rw a rd  applications o f inpu t-ou tp u t models is not enough. Since 

planning is goa l-se tting  and decision-m aking activity, we need to  m od ify  inpu t- 

output models to  perm it the satisfaction (as closely as possible) o f these goals 

which involve com prom ise and adjustments o f goals and p re fe rences during the 

planning process. To do this we jo in input output analysis w ith  the ideas o f goal 

program m ing as a m ore fa ith fu l representation o f the characteristics o f development 

planning and decision making. Hence, we are able to  structure an integrated system 

fo r  national development w ith multiple and possib ly con flic ting  goals.
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All o f the w o rk  in this thesis is anchored in the substantive con text o f Saudi 

Arabia. Hence, we analyze in detail several social and econom ic characteristics 

unique to  both the process o f development in general and to  the Saudi Arabian 

situation in particular. To portray all relevant aspects o f the development situation 

characteristic o f  Saudi Arabia is a task beyond the scope o f this thesis; and so we 

w ere rather selective. The features presently considered as well as fu tu re  e ffo r ts  

in m odelling, decision making, and data support w ill be b rie fly  discussed below:

5.2 THE OVERALL MODELS

The overall soc io -econom ic  development model developed in Chapter 2 

includes the fo llow ing

1. Changes in production  activities re fle c t m u lti-pe riod  changes in techno
logy and in output levels due to  industrial development. To portray 
these issues, we have used an inpu t-ou tpu t fram ew ork to  accom 
modate flex ib le  consideration o f alternative mix o f sectors, industries, 
and technologies (Usually attained through the p roper sector o r industry 
disagregation). As such we incorporate several issues involved in 
industrial planning including, in some cases, the development o f non
existing base o f technology. Generally, we have associated industrial 
p ro je c ts  (including those w ith  d iffe re n t technology) w ith  their sec to r o f 
operation while the input requirements w ere  re fe rred  to  the respective 
secto rs  o f  demand. In any case, industrial plans are defined in term s 
o f their operation and capital requirements as well as their expected 
outputs. Operation requirements are the re fo re  allowed to  influence the 
mix o f intermediate inputs (changes in technology), and capital plans 
influence the output levels that could be achieved.

Closely associated w ith  industrial planning is the identification o f public 
(government owened and operated industries) and private s e c to rs
activ ities and distinguish their respective treatment. Public sector 
industries (such as a utility) may be either operated by governm ent or 
d irectly  influenced through policy and management d irections (such as 
those in the oil and gas sector). Indirectly, however, governm ent
through technical assistances and regulatory mechanisms may influence 
the private sector tow ard  alternative paths o f industrial development.
For that purpose, several agencies o f governm ent (including the Indus
tria l Research Center) provide the private secto r w ith  analyses and 
in form ation necessary to  realize plans fro m  drawing board to  im plem 
entation. As such these agencies evaluate the prerequisite feasib ility 
and operating studies provided by the private sector (fo r their market 
potentia l and input requirements) and/or provide these studies d irectly 
to  the private sector. In any case these activities p rov ide  the
in form ation base necessary fo r  our model application as shown in 
Chapter 2 in the case o f the utility  and oil sectors. As such our 
model perm its the observation o f potentia l changes in the industrial 
s tructure  and other impacts due to  the various planning activities.

Further analysis o f the actual shaping o f industrial structure in both the
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private secto r and government owned industries could help us adjust 
our model's inpu t-ou tp u t co e ffic ien ts  fro m  those which are planned to  
those actually implemented (and in the meantime fu rth e r identify  fu ture  
governm ent ro les in industrial planning). As an extension to  our model, 
the re fo re , ta rge t outputs (fo r industrial planning) could be considered as 
additional goals and thereby enable us to  identify the over or under
achievement o f industrial goals in relation to  other goals in national 
development. This inform ation, combined w ith  data on changes in the 
structure  o f technology, could provide insight into the decision making 
e rro rs  related to  industrial planning in ways that are a llowed fo r  
exp lic itly  in the models we have considered.

2. Several aspects o f labor utilization in governm ent and p roduction  
sectors along w ith  their possible relationships are modeled. This 
required additional classifications, besides dem ograph ic-activ ity  o f both 
dom estic and expatriate labor. Expected inputs and outputs o f labor 
due to  the flo w s  fro m  the education sector fo r  dom estic labor and 
the a ttrition  o f expatriate labor w ere  explic itly  considered. W e have 
also examined governm ent employment activities and their possible 
e ffe c ts  on labor supplies fo r  production activities.

In the case o f expatriate labor, the decision to  influence the partic i
pation levels in national development (and hence the population mix in 
Saudi Arabia) is modeled through goal program ing to  a llow  the exami
nation o f the trade o f fs  between expatriate labor and other goals. 
This is an im portant problem  that requires evaluation at the planning 
stage—  i.e., b e fo re  plans are implemented.

In our illustrative (prototype) applications, we focused on aggregate 
labor categories in the various a c tiv ity - jo b  system classifications. Fur
ther considerations could be accorded to  nationality breakdowns to  
emphasize the mix o f labor fro m  d iffe re n t countries (and the assoc
iated d iffe rences  in socia l-econom ic backgrounds). A significant
extension to  our model would then include a detailed model fo r  
manpower planning and related activities. A summary o f several o f the 
issues involved is in appendix 1-A.

3. Linkages between labor and households w ere explic itly  developed in
our models to  delineate their relationships including the multiplier 
e ffe c ts  that some o f them entail. W e do this as fo llow s. First we link 
labor income to  household income and extend individual labor income 
to  multiple fam ily income. Second, we add to  household income other 
transfers, public and private. Third, w e determ ine the consumption 
p ropo rtions  o f household income. These relationships add inform ation 
on the possible fluctuation o f demands w ith  various levels o f em ploy
ment and exits and entries o f expatriate labor.

Although w e do not treat this top ic  here, an extension to  our model 
w ould relate it to  the study o f in fla tion associated w ith  changes in 
household income, government budget practices, and the supply o f
goods and services (including inflation rates associated w ith  im ported 
goods). These extensions are by no means straight fo rw ard . Inter alia, 
this would entail change in the fundamental focus o f our models and 
bring in broad issues o f monetary and fiscal policy.
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4. Government involvement, in our model, was treated as d istinct planning 
activities oriented tow ard  the im provem ent o f the quality o f life.
These are considered to  be the goals which each agency o f gover
nment tries  to  achieve. Since these goals may not be compatible 
between agencies or w ith  other goals we examined both the impacts 
o f these plans on other variables as well as the potentia l t ra d e -o ffs  
among the ir achievement levels and relative preferences. This is done 
w ith  both the aggregate government plans and the agency specific  
plans but only at fa irly  high levels o f aggregation. To proceed fu rther 
w ou ld  require more elaboration o f details and impose data requ ire 
ments that might not be possible to  satisfy at this time.

5. Im ports and exports  are modeled to  indicate levels o f im ports needed 
to  supplement dom estic production or to  trace the need fo r  possible 
alternatives in the levels o f exports  planned. Further research may be 
required on the relationship between imports- and industrial development 
and on trade balance issues. To do this in detail w ou ld  require the 
developm ent o f detailed im port substitution and fore ign trade models.

Other issues pertinent to  the fu rthe r development o f our models are related 

to  the inclusion o f  spatial considerations. A lthough our models treat the country as 

one system, fu rth e r extensions can be handled by 'd iffe ren tia ting ' the country into 

interrelated com ponents, e.g. regions, districts, etc. W ithin each, we could represent 

and analyze region spec ific  social and econom ic aspects as well as the interregional 

linkages. This w ould  be achieved by modelling each region in a similar fashion to  

the national models (with particular attention to  regional spec ific  variables and 

parameters) and extend them to  incorporate interregional interactions (such as the 

movements o f goods and services, transporta tion systems, and the f lo w  o f people) 

particularly those which are influenced by both development program s and the 

availability o f the supporting fac to r inputs (including labor) and services (fo r example 

health, education, and housing). In this fashion, we could link regional spec ific  

planning activ ities w ith  the overall national development and examine the potential 

cross impact on other regions. These suggested extensions may also identify 

impacts o f the d iffe re n t regional emphasis and, in turn, help balance regional 

development and to  avoid negative impacts such as, fo r  example, over urbanization 

and cumulative shortages in public services o r the supply o f goods.

The national system may the re fo re  be presented as a lateraly interrelated 

hierarchy o f smaller components. Hierarchical decom position as such allows us to  

incorpora te  not only variables, parameters and decision making activities spec ific  to  

the individual subsystem but also allows us to  incorporate their p rope r association 

to  their correspond ing dimensions in the overall national model. Lateral linkages, on 

the other hand, a llow  us to  identify and define the cross impacts o f respective 

development programs. Furthermore, our use o f goal program m ing m ethodology
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and linear programming too ls  facilitates the examination o f regional aspirations in 

relation to  national goals as well as the con flic ts  and tra d e -o ffs  associated w ith  

their planning activities.

5.3 HOUSING MODELS

In term s o f com ponent models, we modeled housing development as' a

separate, but interdependent, activity to  examine spec ific  housing issues and the

cross impacts o f housing development on other issues pertinent to  national

development. In particular, we specifically

1. Address the heterogeneous distribution o f fam ilies to  houses and their 
dynamic changes. As such, our model a llows fo r  distinguishing policy 
relevant areas related to  household income, size, and nationality. The 
fa m ily -to -h o u se  d istributions are arranged to  deal w ith  both d istribution 
o f new families to  houses and the red istribution o f existing families.

In both d istribution and redistribution cases, it has been assumed that a 
fam ily w ill attem pt to  locate in a house that f its  its needs and w ill 
remain only if  neither vacancies nor new houses are available fo r  its 
location or relocation. As such we exp lic itly  assume, in our models, 
that a presently housed family is likely to  move if its present house is 
considered ‘ no t-su itab le " and if the requisite house is available. This, as 
a result, w ill generate a vacancy that could be occupied by another
fam ily whose needs matches the generated vacancy (otherw ise the 
house w ill remain vacant fo r  future use). Vacancies as well as the 
demands fo r  new houses are also related to  the entry and exits o f 
expatriate families which fu rthe r link housing conditions to  the em ploy
ment o f expatriate labor and national econom ic development. In this 
fashion, our models simultaneously considers the desired d istributions 
o f families to  houses, the potential vacancies and their uses, along w ith  
the expected demands fo r  new houses o f various types.

Other behavioral issues including family fo rm ation  and the expected 
changes in fam ily characteristics w ere exp lic itly  considered in our 
models. It is o f particular interest here that fro m  our analysis o f 
fam ily fo rm ation and transition we observe a characteristic n on -
stationarity in fam ily transitions fro m  one category to  another. This
should not be unexpected due to  the fast pace o f development and 
should be taken as additional evidence o f the dynamic changes which 
Saudi Arabian society is presently undergoing. For our model s 
purposes, the existence o f such non-sta tionarity  has moved us to 
exp lic itly  include the d iffe re n t transition probabilities in our m u lti-pe riod  
application in lieu o f forecasting  fu tu re  states (with simple markov 
matrix) to  arrive at better estimate o f fu tu re  changes in family
characteristics and hence their expected housing requirements. In 
application, our model shows that these dynamic changes (in family
characteristics and the estimated m u lti-p e rio d  fam ily activities) 
significantly a ffe c t housing development needs and opportun ities that 
have high relevance fo r  public policy.
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2. Identify  linkages, and cross impacts, between housing and other activ i
ties. This includes the demand fo r  new houses, and its multiplier 
e ffe c ts , as well as inputs and outputs o f expatriate families. S p e c if
ically, expatriate labor (recruited in both governm ent and production 
sectors) and their associated families are linked to  the overall so c io 
econom ic model discussed above. This identifies several multiplier 
e ffe c ts  including housing vacancies and other "reverse" m ultip lier re la
tionships which bear on issues such as domestic to  expatriate popula
tions and labor mixes. They also indicate how  im portation o f expa tr
iate labor gives rise to  housing needs that in turn give rise to  demand 
fo r  expatriate labor, and so on.

Lately, several governm ent agencies in Saudi Arabia have developed 
housing programs fo r  their employees, domestic and expatriate. These 
program s take the fo rm  o f subsidies fo r  rentals as well as the 
p rov is ion  o f tem porary housing. These activities po in t to  a potential 
extension to  our models which w ould require the • identification o f 
fam ily and housing characteristics o f each agency's employees (as 
related to  their em ploym ent-incom e status). Housing development fo r  
governm ent employees could then be treated as spec ific  goals a f fe c t
ing both housing development program s as well as other soc io 
econom ic aspects. These planning activities are part o f government 
planning and. hence tra d e -o ffs  between them may have to  be resolved 
at the agency level.

3. Address policy making not only as an activity to  meet given goals fo r  
housing development but also as an activ ity that requires an examination 
o f the criteria  that go into the form ation o f goals and objectives 
related to  the improvements o f the quality o f housing conditions.

4. Examine the impacts o f housing polic ies and their t ra d e -o f fs  w ith  
o ther areas o f national development as well as the consequences o f 
changes in goals and policy d irections within, and between, these jo in t 
planning activities.

O ther issues o f importance to  the extension o f our housing model, le ft to  

the fu ture, are:

1. The modelling o f regional housing development. This w ould require 
extension o f the inpu t-ou tpu t fram ew ork  to  accom modate both in tra - 
regional characteristics and in ter-reg iona l flow s. These extensions 
include regional spec ific  fam ily-household activities, econom ic-industria l 
developm ent programs to  im prove the regional use o f local inputs to 
m eet both regional and national goals, the potential t ra d e -o ffs  w ith 
o ther regions in government resource allocation, as well as the 
potentia l flo w s  o f people, goods, and services.

2. The consideration o f detailed physical design param eters (such as 
construction  requirements, spatial configurations and, layout design o f 
housing prototypes) developed by urban planners, designers, and archi
tects. Such activities can be studied not only in isolation but also in an 
interdependent fashion by means o f our models. This could be 
evaluated in terms not only o f space and fac to r input requirem ents but 
also in term s o f emphasis on construction  methods w ith  their demands,
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o f expatriate and expatriate labor. These design activities also involve 
fu rth e r analysis o f issues related to  urbanization, neighborhoods, trans
porta tion, and in frastructures which our models can accommodate by 
rather s tra igh tfo rw ard  extensions. Other extensions to  physical design 
(and possibly the use o f com puter aided design approaches) may, 
however, bring change in the focus o f these models.

5.4 COMPUTATION AND APPLICATION

Throughout this thesis, w e have consistently used input output and goal 

program m ing as the methodological basis fo r  both the analysis o f econom ic and 

social subsystems and the planning o f  alternative courses o f action. W e w ould thus 

rely on ordinary linear programming algorithms to  provide the necessary solution. 

This, too , can have im portant consequences fo r  implementation. The use o f linear 

program m ing allows the use o f existing com puter codes and hence sensitivity 

checks available in the so ftw a re  generally provided w ith  intermediate and large scale 

com puters. This perm its flex ib ility  o f application to  accommodate changes in goals, 

p re fe rences and, at several points, changes in components o f the linear p rog ra 

mming matrix.

For purposes o f use in actual decision making, several issues need to  be 

considered. They include the representation o f decision making activ ities (which 

simultaneously considers several decision-m aking activities at d iffe re n t levels), the 

treatm ent o f  variables (integer or m ixed integer applications), and the consideration 

o f prob lem  size including the possibility o f subsystem decom position. Each o f these 

a ffe c ts  the practicality o f the methods fo r  use where e ffe c tive  generation o f many 

solutions fo r  evaluation is required.

In form ation feedback about the achievement o f goals and the ir possible 

e ffe c ts  on others plays an im portant role, in our context, fo r  the successive 

adjustments o f pre ferences and reconcilia tion o f con flic ting  goals. In our context, 

the M in istry o f Planning is seen to  be the primary user o f our models. • Their 

in terest is in the analysis o f alternative solutions and the consequences o f various 

subsystem requirem ents along w ith  the tra d e -o ffs  among the various planning 

activities. The M inistry o f Planning's ro le  extends fro m  coord ination (among 

subsystem planning and government agency's activities) to  arb itration (re flecting  policy 

d irections fro m  higher authority— the council o f M inisters) among the alternative 

p re fe rences and planning goals. As such, several p re fe rences w ith in and between 

subsystems (initially defined by planners in the various areas) could be indicated and 

the rea fte r adjusted in an iterative process. W e have, the re fo re , show n in various
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pro to types  how  e ffe c ts  o f selected changes in goals and p re fe rences including 

tra d e -o f fs  among goals can be traced and evaluated.

Throughout this thesis, actual data w ere used but only in the manner o f a 

p ro to type  model to  represent the development characteristics o f Saudi Arabia as 

well as to  guide those data needed to  support our models. W e had several 

ob jectives fo r  our use o f these p ro to type  data: 1) to  illustrate our model's

capabilities', 2) to  point to  areas fo r  data collection, and 3) in some cases, -to 

examine too ls  and methods that could be used to  provide necessary estimates. In 

some cases p ro to typ e  data w ere  drawn directly fro m  Saudi Arabian sources such as 

econom ic transactions and government pro jects. In other cases, data w e re  deve

loped only .to indicate the potential o f additional in form ation that w ere  not d irectly 

obtainable (such as fa m ily -to -h o u se  distribution). In yet other cases, estimation 

procedures w ere  developed as part o f the research underlying this thesis to  provide 

our models w ith  several parameter inputs (e.g. fam ily transitions).

W e may recall that one set o f purposes o f the chosen models are d irected 

tow ard  their use when the requisite data are available. An equally im portan t set o f 

purposes, how ever, involve the use o f these models to  systematize the co llec tion  o f 

data. This can help guide the needs fo r  data assembly and treatm ent in term s o f 

the uses to  which they are to  be put.

5.5 A PROLOGUE TO FIELD IMPLIMENTATION

Several issues underly the requisite fie ld  implementation o f  our models. 

Among these are the understanding o f the open ended continuity o f the planning 

process, com ing to  term s w ith  an indeterminate environment (including m ixture  o f 

scientifica lly reasoned ingredients and other judgments) w ith in which they must 

operate, and the establishment o f an e ffe c tive  modus operandi. In addition, 

continued implementation also requires continued commitment o f time, finances, 

people, and organizations.

The im portance o f establishing a focal po in t fo r  all pertinent in fo rm ation  can 

hardly be exaggerated. W ithou t it, separate con flic ting  channels develop, which 

reduce the e ffec tiveness o f advanced planning and impair the outcom e o f the 

analysis. One o f  the M inistry o f Planning's ob jectives is to  incorporate a base fo r  

coordinative -planning and support it w ith  the necessary technical and sc ien tific  know  

how. W e support this ob jective  by fu rthe r suggesting a research and decision 

analysis center as the analytical foca l point whose task is to  analyze and maintain a
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com plete and coordinated p icture o f individual activities, models, the ir relationships, 

and their progress. These functions o f research and analysis, are interdependent 

w ith  many other activities and departments w ithin the M inistry o f Planning and w ith  

o ther governm ent agencies and independent research organizations. The proposed 

center's activ ities (which are interdisciplinary in nature) should be interdependent only 

in the nesting o f an inform ation ne tw ork but not in the bureaucratic hierarchy o f 

contro l. In o ther w ords, while the responsibility fo r  the continuity and adequacy o f 

in form ation flo w s  could be shared, the management o f these research activities must 

be independent due to  the type o f people and activities usually involved Their 

organizational and environmental setting should be one that is conducive to  creative 

research, interdisciplinary understanding, rigorous analysis and quantitative skills. 

Since one o f the ir w o rk  attitudes may be oriented more tow ard  inter-organiza tional 

coopera tion  they should encourage (and be encouraged) to  exchange qualified people 

fo r  spec ific  tasks fo r  e ffe c tive  coordination and training. In e ffe c t, the spec ific  

nature o f their activities should a llow  them to  operate as in a m atrix organization 

across departm ents and tasks while maintaining internal in tegrity w ith  checks and 

balances.

Experience suggest that e ffe c tive  satisfaction o f the research tasks involves a 

general procedura l approach o f the fo llow ing  activities: gathering and dissemination

o f in form ation, the analytical presentation and form ulation o f the various problem s 

and their relationships, e ffe c tive  use o f sc ientific  too ls, analytical methods and 

com puter applications. Dissemination o f in form ation include provid ing decision 

makers w ith  the special studies (future possibilities, impacts and, trends, as well as 

the evaluation o f components and forces) needed fo r  a variety o f decisions so that 

meaningful use is made by those w ith  responsibilities relating to  the life  o f society.

O f particular importance to  planning activities, and to  the type o f models we 

developed in this thesis, is the problem  o f facilitating operational reconcilia tion o f 

com peting or con flic ting  interests. In making decisions, responsible persons and 

agencies attem pt to  combine available inform ation w ith  their personal experience fo r  

critica l appraisals and redirection. Very fe w  people can accomplish this com plex 

mental fea t w ithou t special assistance. One purpose o f analysis, which is a function 

o f the p roposed research and decision analysis center, is to  assist in the synthesis 

o f the quantifiable and unquantifiable data and judgments, sc ien tific  methods, and 

human insight. Hence, the proposed center is an in form ation-com m unication  center 

supplemented by analytical studies, mathematical- statistical analysis, graphic- visual 

display, and com puter assistance. One may even think o f a physical setting not very 

much d iffe re n t fro m  strategic management and opera tions situation room  available 

in m ilitary and some corpora te  as well as national decision making environments.
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The main emphasis in this thesis has been on im proving the process o f

planning in countries like Saudi Arabia which have the means o f developm ent in 

many d iffe re n t quality o f life  dimensions even when this involves some econom ic 

cost. It must not be thought, however, that our emphasis on the machinery and the 

process o f planning is not capable o f generating other insights beyond those 

involved in merely implementing a plan.
t

As a case in po in t which we might note that our exp lic it inclusion o f

m ultiplier e ffe c ts  in our model made it quickly apparent that the p roposed housing 

program s w ould have large and important consequences in the fo rm  o f expatriate 

labor im portation requirem ents (as well as the ensuing changes in the social 

structure). This has now  been validated by experience, o f course, but it could have 

fo rm ed  an im portant ingredient in policy fo rm ulation and goal setting if it had been 

made apparent at an early data via the kind o f planning model utilized. Knowledge 

o f  these possible m ultiplier e ffe c ts  at an early date could have entered im portantly 

into deliberations about both the timing o f housing program s and m ight have had 

other consequences as well.

Similar remarks could apply to  the use o f variable inpu t-ou tp u t co e ffic ien ts , 

in our models, to  re fle c t the development o f previously non-ex is ting  industries. Note 

that here to o  there is a m ultiplier e ffe c t in the fo rm  o f developing previously non

existing industries which depends in fra -s truc tu re  development that also depends on 

previously non-ex is ting  industries, and so on. This' intern, lead to  bottlenecks that 

imbalances o ther parts o f planning process and probably also has infla tionary e ffe c ts  

on prices and related consequences (which are not yet included in the model). The 

point we are making is not one o f model execution. On the contrary, the insights 

pointing tow ards such bottlenecks is already apparent fro m  our models in term s o f

the variable c o e ffic ie n t inpu t-ou tpu t relations. Once again, availability o f the kind o f

in form ation at a su ffic ien tly  early date could have been utilized by the planning

ministry, and possibly other agencies too, and it m ight then have resulted in a 

change o f the pace or in altering o f the d irection  o f plans.

Finally, we note that our goal program m ing models are well suited fo r

evaluating both pace and goal conflicts. The ways in which this can be dealt w ith  in

detail in earlier parts o f this thesis and w ill not be repeated here.

To provide the necessary background fo r  both sc ien tific  curios ity  (related to  

the meaning and causes o f events) and decision making needs, the planning process 

(as defined in this thesis) consist o f fe w  basic steps: gathering experience and
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indicative data (including explanations o f the various insights gained fro m  both 

models and data), analysis o f inform ation, decision-m aking and evaluation, and 

implementation and fo llo w -u p . A fte r experience, plans are not compared de novo: 

they are drawn fro m  previous experiences and post facto  com parison o f 

perform ance. Inform ation related activities, there fo re , should be oriented tow ard  the 

dynamic e ffe c ts  o f changes in (and d iffe rences between) decision maker's emphasis 

to  p rov ide  them w ith  a historical evaluation o f alternative paths o f plans and .to 

assist them in the development o f learned judgments.

A spec ific  consideration fo r  actual fie ld  implementation o f these models, and 

any o ther related to  the proposed integrated approach fo r  national development, 

requires us to  consider data, modelling, and decision-m aking as a continuous 

interactive process. Several tactical considerations are related to  the development 

o f a com puter aided dec is ion -support system that incorpora tes data co llection and 

empirical analysis, model development and calibration, as well as the interactive 

aspects w ith  decision-m aking. Field implementation should also a llow  the integration 

o f the models developed in this thesis w ith  others under study such the m a cro - 

econom ic p ro jec t, the m anpow er-education p ro ject, and the transporta tion study.

In many respects, this thesis constitutes a p ro to type  involving the above 

issues in its attem pt to  provide a f irs t step tow ard  implementation. Further 

implementation e ffo r ts  o f this p ro to type  should include 1) a focus on in form ation 

management and decision support activities, 2) the calibration o f models and their 

relationships and, 3) systematization o f data collection and analysis. Research on 

these issues should continue while the necessary so ftw a re  is being designed, 

program m ed, and tested. They may be directed in such a way as to  fu rthe r 

re in fo rce  the already implemented portions.

The interrelationships o f such an inform ation system can be presented as a 

generalized ne tw ork model linking data files, data analysis routines, mathematical 

models, solution generation routine, and finally, the user o f these inform ation. This 

may require internal management and synchronization o f activ ities in an on -go ing  

operational environment. S o ftw a re  design, o f such data management, must be 

modular to  ensure that possible changes can be incorporated w ithou t d isrupting the 

operation o f the system. This is particularly im portant in the examination o f 

h istorical trends in transitions or in the changes during the linear program m ing 

application.
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or may ex it the country. Implied here is the possible granting o f citizenship to  

some expatriates, resulting in their movement from  the expatriate to  the dom estic 

category.

In Figure A -2 , three main job systems are considered the industry, the 

government, and others (mainly in d irect service to  households). Sources o f labor 

inputs are divided into existing and new. The existing are the unemployed, seeking 

w ork , and the non-active , not seeking work. The new inputs are basically those in -  

m igrating and those newly available from  the population base and the educational 

systems. D istribution o f labor outputs is possibly to  outside the system, m igration 

or death, to  fu rth e r educational training, or to  retirem ent or unemployment due to  

a ttritions o r to  job  cancellations. The vacancies created are those available due to  

labor exits, to  econom ic planning, or to  residual vacancy arising fro m  internal 

mobilities.
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FIGURE 1 -A -2 : INPUT OUTPUT FRAMEWORK FOR LABOR AND JOB FLOWS



APPENDIX 1 -A 1 8 6

1-A .2  H ousing

In Figure A -3 , we show the accounting components fo r  housing, families, and 

their d istributions. A t the center is the jo in t family to  housing distributions. On one 

side is the accounting fo r  family stocks and on the other the accounting fo r  housing 

stocks.

In the upper portion  o f Figure A - 3  we explic itly show  that there may exist 

fam ilies w ithou t adequate houses, indicated by a lag, who are considered government 

responsib ility  (low -m idd le -incom e groups). Accordingly, using crite ria  fo r  their 

housing (developed by government planners), w e estimate the new distribution to  be 

added to  the present fa m ily -to -h o u s in g  d istribution when requirem ents o f new 

houses are in turn added to  the housing stock.

In the low er po rtion  o f Figure A -2 , we show that some fam ilies may be o f a 

higher income group, and housing is not the responsibility o f  government. This 

group ’s d is tribu tion  among houses is estimated through an incom e/price  related 

function, and the resulting distribution is added to  the present distribution. New 

houses may again be required and they are added to  those required fro m  

governm ent planning.

The new houses required w ill generate demand fo r  industrial outputs and fo r  

skills. These demands have to  be included in a specific  model that relates industrial 

sectors and the ir multipliers; this figure  only indicates that such a relationship may 

mean the addition o f new expatriate labor and their families leading to  an increase in 

family s tocks and so on.
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FIGURE 1-A -3 : FAMILY-HOUSING ACTIVITIES AND CONSIDERATIONS
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1-A .3 A Taxom ony of Several Quality of Life Issues

In the fo llow ing  list o f issues, we attempt to  c lassify several qualitative and 

quatifiable dimensions that may be used as guide to governm ents d irect and indirect 

activities in planning the improvement o f the society's quality o f life .90 They 

w ere drawn mainly fro m  the Fresno, California, Public in form ation system study 

conducted by TRW and the author's Masters degree p ro je c t on systems analysis 

approachs in urban planning. Other sources have also been helpful in this task, 

including Charnes el al [3 8 , 40, # # ], Kuhn [1 6 6 ] ,  T e r le c k y j[2 8 8 ], F o x [1 1 5 ] ,  

deNeauvile[2 3 1  ], Land and Spilermanf 169].) They are grouped under basic shelter, 

transportation/com m unication, education, health, recrea tion-cu ltu re , social involvment, 

community environment and support, individual econom ic support, community econ

omic support, general adminstration, and finally safty and regulation.

These could be seen as guiding inform ation oriented at identify ing the needs 

o f society and helping in the planning process. They are necessarily multidimensional 

and, as such, they could help provide a comprehensive p ic ture  in. the progression o f 

development. Notice in particular those listed under basic shelter and community 

econom ic support; this category include several o f the issues presented in this 

thesis.

One way to  fu rthe r the development o f Saudi Arabia is to  em ploy alternative 

research resources to  study these issues (using analytical and sc ien tific  approaches) 

and to  define aids (to government) to  evaluate and to  im prove upon these quality o f 

life  dimensions. And to  serve this objective, this thesis in general and chapter three, 

on housing, in particular fu rthe r introduces one o f those links between m ultid i

mensional quality o f life  indicators, identifies society ’s needs, and finally provides the 

analytical po licy planning fram ew ork to  meet these needs. Additionally, it identifies 

the cross impacts these policies may have on related indicators.

These d im ensions w e re  com piled  to  fo c u s  a ttention  on som e ind ica to rs  o f  the many issues 
represen ting  aspects o f life  in socie ty, (that may requ ire  both research and p o licy  planning activ ities
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BASIC SHELTER
QUANTITY LOCATION I PROXIMITY

•  HIGH DENSITY
•  MEDIUM DENSITY
•  L O W  DENSITY
•  TEMPORARY/TRANSIENT

QUALITY

•  IMPROVEMENT
•  MAINTENANCE
•  STANDARDS
•  ENFORCEMENT

TYPE

•  SINGLE FAMILY
•  MULTIPLE FAMILY
•  SINGLE INDIVIDUALS
•  SPECIAL PURPOSE

•  RELOCATION
•  DISTANCE
•  SETTING
•  AVAILABILITY
•  OPPORTUNITY

LIV ABILITY

•  PRIVACY
•  PROTECTION
•  ARRANGEMENT
•  SPACE
•  ACCEPTABILITY
•  SITE ORIENTATION

TRANSPORTATION/ COMMUNICATION

.VEHICLES MEDIUM

•  PRIVATE MOTOR
•  PUBLIC MOTOR
•  RAIL
•  AIR
•  W A TER
•  TRUCKS
•  PEDESTRIANS
•  SPECIAL PURPOSE
•  ANIM ALS

FACILITIES

•  HIGHW AY
•  STREET
•  RIGHT OF W A Y
•  AIR CORRIDORS
•  W A LK W A Y S
•  PIPELINES
•  RUNW AYS/HELIPADS
•  POWER LINES
•  STREET PARKING

COMMUNICATIONS

•  SERVICE CENTERS
•  OFF STREET PARKING
•  AIRPORTS
•  SEA PORTS
•  RESERVOIRS
•  W AREHOUSE
•  OPEN STORAGE
•  TANK FARMS

•  WIRE
•  WIRELESS
•  PRINTED
•  ASSEMBLY
•  MAIL SYSTEM
•  CONTROL SYSTEMS
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EDUCATION

PRIMARY EDUCATION
SERVICES

•  PRE SCHOOL
•  GENERAL
•  HANDICAPPED
•  EXEPTIONAL
•  GIFTED

SECONDARY EDUCATION
SERVICES

•  GENERAL
•  VOCATIONAL
•  ADULT
•  CONTINUATION
•  COMPENSATORY

H IG H E R  E D U C A T IO N  SER V IC E S

•  JUNIOR COLLEGES
•  COLLEGES
•  UNVERSITIES
•  SPECIALIZED PROFESSIONAL
•  TECHNICAL

F A C IL IT IE S

•  RESEARCH
•  PRIMARY
•  SECONDARY
•  HIGHER EDUCATION
•  SUPPORT

HEALTH

PREVENTION/CONTROL 
SERVICES! PHYSICAL! INDIVIDUAL) (COMMUNITY)

•  COMMUNICABLE DISEASE
•  CHRONIC ILLNESS
•  ADDICTION
•  GENERAL HEALTH
•  INJURY

SERVICES/ 
M  E NTAL( INDIVIDUAL)

•  ILLNESS
•  ADDICTION
•  RETARDATION

•  STANDARDS
•  ENFORCEMENT
•  PUBLIC EDUCATION
•  PREVENTIVE MEDICINE

FACILITIES

•  REHABILITATION
•  RESEARCH
•  GENERAL TREATMENT
•  LONG TERM CARE
•  ISOLATION
•  EMERGENCY
•  INTENSIVE CARE
•  PREVENTIVE

RECREATIONAL, CULTURE , OPEN SPACE

OUTDOOR CULTURAL

•  PARKS
•  OPEN SPACE
•  ATHLETIC FIELDS
•  PLAY GROUNDS
•  ZOOS
•  STADIUMS
•  FAIR GROUNDS

INDOOR

•  RECREATION CENTERS
•  COMMERCIAL CENTERS
•  ASSEMBLY HALLS
•  ARTS & CRAFTS CENTERS

•  MUSEUMS,HISTORICAL SITES
•  LIBRARIES
•  THEATERS
•  ARENAS
•  GALLERIES
•  GARDENS

PROGRAMS

•  ATHLETICS
•  MUSIC
•  DRAMA
•  ARTS & CRAFTS
•  GROUPS
•  INDIVIDUAL
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SOCIAL INVOLVEMENT

CO NFLICT RESOLUTION

•  PARTISAN POLITICS
•  LOBBYIST
•  CIVIL RIGHTS
•  COMMUNITY EXPRESSION

R E LIG IO U S  E X P R E S S IO N

•  ORGANIZED
•  INDIVIDUAL
•  COMMUNITY

S EC U R ITY ! E S T A B L IS H M E N T

•  CHARITY
•  ACCEPTANCE
•  PROTECTION
•  POWER

ID E N T IT Y  S TR E N G TH E N IN G

•  CULTURAL
•  STATUS
•  INTEREST
•  AGE GROUP
•  ETHNIC
•  COMMUNITY

COMMUNITY ENVIRONMENT AND SUPPORT

C O M P R E H E N S IV E  
P L A N N IN G

•  LONG RANGE PLANS
•  LAND USE REGULATION
•  PROJECT PLANNING
•  REGIONAL COORDINATION
•  LOCAL BEAUTIFICATION

L IQ U ID  W A S T E

•  ACCUMULATION
•  TREATMENT
•  SHORTAGE
•  RECYCLE

S O LID  W A S T E

•  COLLECTION
•  DISPOSAL
•  REGULATION
•  CONVERSION

FLO O D /STO R M  W ATER

•  PREVENTION
•  ACCUMULATION
•  CONTROL RELEASE
•  REGULATION

D O M E S T IC  W ATER  S U PPLY

•  ACQUISITION
•  DISTRIBUTION
•  STORAGE
•  TREATMENT
•  REGULATION/CONTROL

B O U N D A R Y  CONTROL

POLLUTION CONTROL

•  W ATER
•  AIR
•  NOISE
•  VISUAL

PEST CONTROL

•  RODENT CONTROL
•  AGRICULTURAL PEST
•  INSECT CONTROL

RESOURCE C O N SER VATIO N

•  ACCUMULATION
•  STORAGE
•  RELEASE CONTROL

AGRICULTURAL S E R V IC E S

•  INSPECTION
•  MARKETING
•  TECHNOLOGY

AGRICULTURAL W A TE R  S U P P LY

•  ACQUISITION
•  DISTRIBUTION
•  STORAGE
•  REGULATION/CONTROL
•  DRAINAGE

R E N E W A L

•  PUBLIC ACTION
•  PRIVATE DEVELOPMENT
•  COMMUNITY ACTION

•  SURVEYS
•  RECORDS
•  REGULATION
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INDIVIDUAL ECONOMIC SUPPORT

A S S IS T A N C E

•  COUNSELING
•  TRAINING
•  SUPPORT FACILITIES
•  ADMINISTRATION
•  SERVICES
•  FINANCIAL

E M P L O Y M E N T  
O PPO RTUNITY

•  CREATION
•  IDENTIFICATION
•  PLACEMENT
•  PROXIMITY/ LOCATION

PROTECTION o f  IN D IV ID U A L

•  ASSOCIATIONS
' •  COMPENSATION

•  REGULATION
•  INFORMATION SERVICES

COMMUNITY ECONOMIC DEVELOPMENT

M A R K E T  RESOURCE BASE

•  DEMAND •  INFRASTRUCTURE
•  SUPPLY •  LAND & STRUCTURES NATU
•  EXCHANGE RAL RESOURCES
•  COMPETITION •  TECHNOLOGY & RERESEARCH
•  CONTROLS •  SUPPORTIVE SERVICES
•  CONSUMER ACTIVITIES •  POPULATION
•  STABILITY •  ENERGY SOURCES

COME F LO W O R G A N IZA TIO N

•  PRIMARY •  PROGRAMS
•  SECONDARY •  RESEARCH
•  VOLUME •  FINANCIAL INSTITUTIONS
•  INCENTIVE

F IN A N C E
BOR

•  INCOME
•  SKILLS •  EXPENDITURE
•  LOCATION •  COST OF OPERATION
•  AVAILABILITY •  CONTROL/FISCAL MONETARY
•  MOBILITY •  INVESTMENT
•  M OTIVATION
•  RATE

PRODUCTION

•  TECHNOLOGY
•  LABOR
•  FINANCE
•  MATERIALS

C O N S U M P TIO N  OPPORTUNITY

•  FINANCE
•  DEMAND
•  MAINTENANCE
•  INSURABILITY
•  AFFORDABILITY
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GENERAL

L A W M A K IN G

•  LEGISLATIVE BODIES
•  L A W S
•  DIRECTIVES
•  PROCLAMATIONS
•  POLICY

JU S T IC E

•  JUDICIARY
•  SPECIAL SYSTEMS

LE A D E R S H IP

•  DEVELOPMENT
•  RECOGNITION
•  EXPRESSION
•  CONTROL

IN F O R M A T IO N

•  ACQUISITION
•  PROCESSING
•  EXCHANGE
•  REGULATION & CONTROL

ADMINISTRATION

RESOURCES M A N A G E M E N T

•  PROGRAM ADMINISTRATION
•  SUPPORT SERVICES
•  RESOURCES ACQUISITION
•  PUBLIC ACCOUNTABILITY

COOPERATIVE ACTIO N

•  INTER GOVERNMENTAL
•  INTRA GOVERNMENTAL
•  INTER AGENCY
•  CITIZEN PARTICIPATION
•  PU3LIC/PRIVATE

POLITICAL E X P R E S S IO N

•  PUBLIC OPINION
•  POLITICAL PHILOSOPHY

OPPORTUNITY EX P LO R A TIO N

•  NATURAL ADVANTAGES
•  PUBLIC INFORMATION
•  INDUSTRIAL/COMMERCIAL A D 

VANTAGES
•  COMMUNITY ATTITUDE

PROTECTION,SAFETY AND REGULATION

C O M M U N IT Y  ORDER

•  CRIMINAL JUSTICE
•  PROPERTY AND LAND USE 

CONTROL
•  CIVIL JUSTICE
•  TRAFFIC CONTROL
•  COMMUNICATION CONTROL
•  IMMIGRATION CONTROL
•  FRANCHISES, LICENSES
•  STANDARDS

PROTECTION o f  PERSO NS

•  ACCIDENT PREVENTION
•  ISOLATION OF DEVIANTS
•  CONSUMER PROTECTION
•  ANIM AL CONTROL
•  PEST CONTROL

PROPERTY PROTECTION

•  FIRE
•  FLOOD EMERGENCY
•  CIVIL DISOBEDIENCE
•  DISASTER RESPONSE
•  W A R
•  EARTHQUAKE
•  W IN D

D E F E N S E

•  CIVIL DEFENSE
•  MILITARY DEFENSE
•  EMERGENCY CITIZEN FORCE
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1-B NOTES ON DATA ACTIVITIES
r

In section 1.3 o f this chapter, the emphasis was placed on treating data,

model development, and decision making as an interacting , continuing activ ity, hence 

the need to  underline several data requirments and activities supporting decision 

making. Data activities and decision support re fe r to  the overall data base and

com puter activities involved in data inputs and evaluation as well to  the dynamic 

planning activities, including’ those o f the data base itself. In view  o f the proposed 

top ic  and activities, criteria  fo r  such a system are:

•  To p rovide an integrated base fo r  multidimensional data, indicative o f
the econom ic, demographic, and social aspects involved in the analysis 
o f socio econom ic and housing development;

•  To p rov ide  adequate decision support and in terface at various decision 
making levels;

•  To use standard data base design among model subsystems fo r
com patible input and retrieval;

•  To incorporate spec ific  subfunctions fo r  the necessary data analysis
and fo r  planning activities;

•  To provide flex ib le  structure fo r  fu ture evolution o f the data base and
the decision support systems involved.

The com puter so ftw a re  satisfying these needs may be encompassed in an 

overall decision support system, (DSS). The structura l fram ew ork  o f the DSS 

includes three main components: the data base, .the system o f models, and the

decision support management. Essentially, the DSS is the fram ew ork  w ith in  which 

the decision makers and planning analysts program  the use o f the data base and the

system o f models. In the fo llow ing, we w ill delineate some o f the activities

implemented during this thesis development. First, w e present in Figure 1 —B— 1 a 

diagram o f the dynamic relations required to  conduct the type o f decision making 

models we develop in this thesis. To begin w ith, ro w  data are checked and 

analyzed (using system routines) to  examine their p roperties  and statistics. Other 

data inputs in our case here w ill include the decision maker's d irect partic ipation in 

the fo rm  o f  goals, pre ferences and constraints. The resulting outputs are then
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DATA INPUT AND UPDATE

I
ROW DATA BASE SYSTEM ROUTINE

FIGURE 1-B-1: DECISION SUPPORT ACTIVITIES
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analyzed and presented fo r  decision making evaluation. The iterative stages to  

fo llo w  w ill then produce alternative model outputs. They are in turn analyzed and 

com pared w ith  the previous outputs, presenting a historical perspective  o f the 

changes in the data base due to  decision making and evaluation. In this process, we 

underline tw o  dynamic activities in data base design and structure  the f irs t resulting 

fro m  fo llo w  up adjustm ent as implementation progress and the second resulting 

from the  interactive adjustment o f goals and preferences in response to  solution 

outputs.

Specifica lly we no address the data needs and activities fo r  the models 

developed in this thesis (including the output data o f the alternative applications o f 

this model).

For the socio econom ic model, Chapter 2, the f lo w  o f data fro m  surveys to  

planning model input and application is schematically presented in Figure 1 -B -3 . 

Here several data inputs are used. First, the establishment survey and the resulting 

social accounting m atrix were the main source fo r  the base year in form ation on 

sectora l interactions, inputs, and outputs.91 This was also the source o f data on 

secto r labor and their income distributions. Jointly w ith  the household survey, it 

was the basis fo r  the labor to  household income distributions. Second the 

household survey was, additionally, the source fo r  labor to  household d istributions 

and the ir consum ption o f goods and services. Third, the governm ent survey o f 

planned requirem ents has provided the base year targets as well as those p ro jec ted  

fo r  the tw o  succeeding periods. Selected surveys o f p ro je c ts  in the o il-gas, 

manufacturing, and utilities sectors have also been used as illustrations o f p ro je c t 

planning. Both governm ent and establishment surveys have provided the p ro to type  

data fo r  planned industrialization pro jects.

Finally, labor fo recasts and inputs w ere  the result o f another study.92 This 

study was based on the development o f a simulation model fo r  the educational 

process in Saudi Arabia and the associated assignment to  m anpower pools.

Similarly fo r  the housing development model (Chapters 3 and 4), in Figure 1 - 

B -4  w e delineate a process by which the p ro to type  data was prepared fo r  the 

m odel’s application. A t the center o f this figure  is the planning model whose

In re fe n ce  to  the M acro Econom ic M ode lling  p ro je c t. M in is try  o f  Planning, K ingdom  o f Saudi 
Arabia [ 2 1 8 ] ,

9 2 In re fe n ce  to  the Labor Market and M anpow er Studies, M in is try  o f  Planning, K ingdom  o f Saudi 
Arabia [ 2 1 9 3 -
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D A T A  I N P U T S

E S T A B L I S H M E N T

SU R V E Y
GOVERNMENT

S UR VEY

OT H E R  

S T A T  .
S E C T O R S
D A T A

L A N S /  

PROGRAMS

H OU S E HO L D
S U R V E Y

L A BO R /

H O U S E HO LD

P O P U L A T I O N

SU R V E Y

E D U C A T I O N /

MANPOWER

O P E R A T I O N / C A P I T A L / LABOR H O U S E H O L D / D O M E S T I C

I M P L E M E N T A T I O N  

AND FOLLOW UP

C O O R D I N A T I O N  

“ C O U N C I L  OF M I N I S T E R S  

G U I D E  L I N E S

S O L U T I O N

METHOD

} i
E V A L U A T I O N /  

C O O R D I N A T I O N /  — — = 

A R B I T R A T I O N

A N A L Y S I S  OF 
S O L U T I O N  O U T P U T  

AND I N D I C A T O R S

2 0 0

FIGURE 1-B -2: FLOW OF DATA AND SOLUTION PROCESS
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H O U S E HO LD  S URVEY P O P U L A T I O N  D A T A

F A M I L Y - H O U S E S  

P R O P O R T I O N S

F A M I L Y - H O U S E S

D E P E N D E N T - F A M I L Y

P R O P O R T I O N S

E X P A T R I A T E  LAEOR F A M I L Y  D A T A

C R I T E R I A  

E V A L U A T I O N C R I T E R I A MODEL

S O L U T I O N  S O C I O - E C O N O M I C

ME T H OD MODEL I N P U T S

P E R I O D I C  C HA N G E S  I N  

D I S T R I B U T I O N S ,  I N P U T S  

AND O U T P U T S

2 01

FIGURE 1 -B -3 : FLOW OF DATA AND PLANNING ACTIVITIES
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com ponents are discussed in the previous sections. This model accepts data and 

parameters o f initial fam ily/house distributions, transition probabilities, criteria o f 

housing development, and other data inputs and constraints. As an output, it 

produces a re p o rt on the resulting distributions, inputs, and outputs o f families and 

houses. Iteratively, criteria goals and objectives could then be adjusted to  indicate 

possible changes in desired housing development goals.

To begin, tw o  basic surveys were considered: the household survey and the 

population census and pro jections data. From the f irs t we obtain the relationships 

between dependents and their households as well as the household d istribution to  

houses. The second, jo in tly w ith  the relationships developed fro m  the firs t, 

provides the fam ily data and projections. Further, the family to  house distributions 

and ratios as w ell as the expected transitions o f fam ilies across their characteristics 

are developed. These data inputs provided the initial data fo r  the base year as well 

as several o f the parameters used in the model, e.g., the transition and the 

expatriate labor/household relationships. Present distribution ratios acted as a guide 

to  alternative po licy d irections in the fo rm  o f  criteria.

The data utilized here w ere drawn fro m  tw o  main sources: the M inistry o f

Planning and the Department o f Census and Vital Statistics, Saudi Arabia. The 

M inistry o f Planning data w ere collected by the firm  o f Coopers and Lybrand 

(economic accounts) and by the Division o f Technical Assistance and Special Studies 

at the W o rld  Bank (education and man power). Some o f these data w ere  based on 

sample surveys o r on census data. Others, including some o f the trends, w ere 

based on learned estimates and expert opinions. These data should not be 

considered the defin itive reality o f Saudi Arabia since several questions about the 

sampling activities and observation and mapping e rro rs  still remain unanswered. In 

fact, some o f these data may be already obsolete.

Our exercise here is to  present representative data to  support model's 

fo rm ulation and decision making. Hence we use these data as p ro to typ e  rep res

enting the Saudi Arabian development situation. W ith  this in mind, these data w ere  

organized in accordance w ith  the above model form ulation into the selected 

categories fo r  illustrative purposes. Data are presented in both physical and in value 

terms. The unit o f measurement fo r  econom ic accounts and transactions is in 

thousands o r in millions o f Saudi Riyals as a surrogate to  physical units, while labor 

is measured by number o f laborers in each category.
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1-C NOTES ON SOME ASPECTS OF DECISION MAKING

Centralization, decentralization, and multilevel planning have been the subjects 

o f discussion and application fo r  some time.93 The m u lti-leve l situation was defined 

to  be made o f real and con tro l organizations and decision making as one o f super 

and sub-ord ina tion  (fo r example, operating unit, managerial units and central units in 

organization planning [2 4 8 ] ,  sub -sec to r, sector, and m u lti-sec to r, in an econom ic 

system [1 5 9 ]  or d istrict, region, and country in a geographic system [3 6 ] .

From the beginning the claim was made that m u lti-leve l planning and methods 

o f decom position are synonymous since one would want to  optim ize fo r  the overall 

system by optim izing fo r  the parts w ith  some f lo w  o f in form ation among them.94

The f lo w  o f in form ation in such a m ethodology is based on a m ore restric ted  

fo rm . Usually one type o f in form ation flo w s  dow nw ard and another upward. In

reality, planning and the practical use o f mathematical planning models is less rigid.

One cannot expect to  trans fo rm  the planning system into a p rope r o f decom position 

m ethod.95 Further examination o f the process o f planning and the use o f the

method led Kornai [1 6 2 ]  to  conclude that the original w o rk  o f 1960's to  the

abstract theory  (and the fo llo w in g  applications [1 2 6 , 1 5 6 ,1 5 7 ]) have shown real 

con fron ta tions w ith the practice o f planning. M ulti-leve l and other interdependencies 

(among the systems o f models and the systems o f decision making) should, 

the re fo re , be clearly delineated. The principles o f m u lti-leve l planning, however, 

remain to  be interpreted in a m ore general way.

93
See Kornai [ 1 5 9 - 1 6 3 ] .

94
These studies have dealt w ith  p e rfe c t h ierarchies and quasi h ierarchies w h e re  the in fo rm a tion  

f lo w s  on ly  vertica lly . In reality, the f lo w  o f  in fo rm a tion  cou ld  be horizonta l as w e ll as undeterm ined 
to  a llo w  fo r  in d irec t s u p e r-s u b  relationsh ips, w here  the tw o  are no t on the same level. That was also 
the conceptua l conc lus ion  o f  the M exican  study [ 1 2 6 ] ,  w he re  the need is recogn ized  fo r  the design
and redes ign  o f  the m odels deve loped to  fo rm  a m ore c lose ly  kn it "system ".

95 See Lasdon [ 1 7 0 ]  fo r  system  d e com pos ition  m ethods and Kornai [ 1 6 2 ]  fo r  evaluation o f 
d e co m p o s itio n  m ethods as related to  m ulti level planning. W o r th  noting  also in [ 1 6 2 ]  is that as o f
19 7 1 ,  com puta tiona lly, the d irec t m ethod w as p re fe rab le  fo r  p rob lem s o f 2 0 0 0  -  4 0 0 0  row s.
Experim enta l resu lts  o f com parisons w e re  published by T. M. Hogan, "A  C om parison o f  In fo rm a tion  
S tru c tu re s  and Convergence P rope rties  o f  Several M u lt i-S e c to r  E conom ic Planning P rocedures, 
Technical Paper No. 10, Berkeley, C alifornia, Center fo r  Research in Management Science, Berkeley 
California.
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Multi level planning usually re fe rs  to  that class o f problem s characterized by 

vertical f lo w  o f in form ation in a hierarchy, or quasi hierarchy, o f super and sub 

ordination among the various system components. When re in terpreted, the princ i

ples o f m u lti-leve l planning could mean the existence o f interrelated systems o f 

decision making and interdependent systems o f models. One could then visualize a 

com plex decision environment a ffec ting  systems represented by their interrelated 

parameters and variables. For example, government services planning and industrial 

planning share the demographic and other characteristics o f labor w ith  the manpo

w er planning activities. Each may, however, have goals and ob jectives d iffe re n t 

fro m  the other.

From another perspective, we may not assume here the existence o f a 

p e rfe c t hierarchy in decision making. In this fram ew ork, we characterize the 

planning system to  be both multi level and multi ob jective w ith  a variety o f decision 

chains, semi hierarchical subordination, and horizontal linkages. The f lo w  o f 

in form ation  to  and fro m  decision makers should be p roperly  evaluated, according to 

the con tex t o f planning, i.e. the interdependent system o f models. The identification 

o f the p ro p e r indicators and the cross impacts, resulting fro m  their con flic ting  goals

and objectives, could begin to  establish the horizontal links among the decision

makers. Vertica lly however, these ob jectives could be preem pted during the attem pt 

to  coord inate among their aspirations. This is done to  balance among them, to 

emphasize one over the other, to  arb iter their goals, to  indicate the relative 

im portance o f either reaching their goals be fo re  the others. Again by identification 

o f the interdependent dimensions among the respective system o f models, the 

horizontal links are established.

The decision environment necessarily includes certain sub jectiv ity, vagueness, 

and may be partly ill structured, There are a variety o f operations and goals facing 

the decision maker(s); decision analysis the re fo re  becomes a useful and supportive 

too l to  help in reaching decisions. Additionally analytical approaches could be

oriented at systematic approaches to  the subjective decision making process —  to  

enable, not to  substitute fo r  the decision maker in his goal attainment. In turn the

assignment o f p rio rities  to  com peting and con flic ting  goals is o f added importance

to  indicate the d irections fo r  decisions.

The goal programming approach is a flexib le  too l fo r  decision analysis that
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allows a simultaneous solution to  a system o f com plex multiple ob jectives.96 It is 

capable o f handling decision problems o f single goals, multiple goals and subgoals 

and draws upon the highly developed and tested technique o f linear programming. 

Generally in goal programming one encounters a set o f conditions as goals to  be 

met as closely as possible. Objective function(s) are then developed to  penalize the 

deviations, over or under achievements, fro m  the desired goal. Such a pre ference 

function  could be one sided, to  emphasize either over o r under achievement or- it 

could penalize one d iffe re n tly  fro m  the other. In general, goal programming can be 

applied w here 1) ob jectives can be expressed as desired values fo r  goal variables; 

2) the decision makers makes and reviews relationships concerning the importance 

o f the goals; and 3) po licy variables are constrained by some functional relationships.

Goal program ming does provide the decision maker w ith  the ability to  search 

fo r  alternatives and explore their impacts. This can be done by iterative changes in 

the goals and constraints, and the choice o f weights.97 This process in itse lf is a 

learning process to  educate the decision maker(s) and make them aware o f areas o f 

co n flic t and cooperation w ith  others, particularly when the goals are the focus  o f 

coordination, and arbitration as exist in many decision making environments, including 

Saudi Arabia. A t each stage in this process, the decision maker(s) adopt to  new 

inform ation, in contrast to  a predeterm ined optimal strategy. Knowledge about these 

adoptive decision strategies may fu rthe r provide the model developer w ith  the m ost 

likely path to  the decision maker's goal focusing process. The iterative process o f

The orig inal m ethod was f ir s t  developed by Cnarnes and C ooper [ 3 7 ,  45,  162,  1 7 7 ]  and has 
rece ived  im petus fro m  many co n trib u to rs . Some o f those co n trib u tio n s  have cen te red  on investigations 
o f  n o n -lin e a r [ 2 2 2 ] ,  in teger [ 1 7 5 ] ,  stochastic  p ro p e rtie s  [ 6 2 ] ;  and to  p rov ide  f le x ib ile  d e fin itio ns  
o f goals, goa! interval program m ing [ 1 4 8 ] .  Other approaches have addressed them selves to  the 
in te ractive  p ro p e rtie s  [ 9 8 ,  122 , 176 , 2 2 2 , 2 3 8 ]  to  help the dec is ion  maker in ite ra tive  reach fo r  
solution(s). Several o ther co n trib u tio n s  have exam ined the dec is ion  environm ent a nd /o r the c o n te x t o f 
application and attem pted to  p resen t the appropria te  m ethodo logy fo r  it. These e f f o r t s  have taken a 
variety o f  d irec tions , fo r  exam ple, jo in t e c o —dem ocra tic  planning [ 2 5 1 - 2 5 2 ] ,  m ulti —level m anpow er 
planning [ 4 1 ] ,  investm ent planning [ 2 5 4 ]  and m u lti- le v e l organization planning [ 2 4 8 ] .  For a re v ie w  
o f  a lternative m ultip le  o b je c tiv e  dec is ion  approaches see Cohon [ 5 9 ] ;  f o r  the re la tionsh ip  to  to  
m ultip le  u tility , Fishburn [ 1 0 9 ,  1 1 0 ]  and Dyer [ 9 6 ] ;  fo r  general c lass ifica tion  o f  approaches.
M acC rim m on [ 1 9 6 ] ;  f o r  a re v ie w  o f  the state o f  the art, Starr and Zeleny [ 2 6 6 ] ;  and f or  
c lass ifica tio n  o f  op tim iza tion  approaches, W en d e ll [ 3 0 2 ] ,

97  Several iterative approaches have been deve loped [ 9 5 ,  97 , 1 18, 174 , 2 3 7 , 2 9 8 , 3 0 4 , 3 0 9 ] .  
Basically they e lic it  in fo rm a tio n  fro m  the dec is ion  maker to  fo rm  a series or a sequence o f  p re fe re n ce  
fu n c tion s  and lim it the so lu tio n  space sim ultaneously. M ost notably m entioned fo r  its mathematical 
e legance but practica l d if f ic u lty  is the G effrion ,D yer,and  Feinberg p rocedu re  [ 1 2 2 ] .  The dec is ion  
m aker is sp e c ifica lly  asked to  determ ine the t r a d e - o f f  in one to  com pensate to r  another, i.e. derive 
his marginal rate o f  substitu tion , through pa irw ise  com parison. See W allinus [ 2 9 8 ]  f o r  d iscuss ion  and 
com parison  among several p rocedures. The co m p le x ity  o f  the  G e ffr io n  et al p ro ce d u re  lies w ith  the 
amount and the degree o f  subs titu tions  dec is ion  makers can do and com prehend. See also Hopkms.M 
Massey, and W ehurng  [ x x x ]  f o r  a m od ifie d  vers ion  that re s tr ic ts  the changes and thus reduces 
in fo rm a tion  to  be processed. To avoid many com parisons Z ion ts  and W allinus [ 3 1 0 ]  depend upon
the redu c tio n  o f  the feasib le  reg ion  through constra in ts , and Karwan [ 1 4 8 ]  a llo w s  red u c tio n s  through 
dec is ion  m akers' th resho ld  constra in ts , to  be tte r approxim ate  the p re fe re n ce  function .
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evaluation and adjustment may as represented as a combinatorial decision process 

that distinguishs among the various levels o f decision makers and their degree o f 

involvement in the planning process. In this respect w e may represent a problem  o f 

several levels; subsystems, components in each o f these subsystems, and finally the 

smaller disaggrgate in these components. The evaluation and feedback in response 

to  the model s solution and indicators, can happen at any o f these levels.

The planning process, as delineated above, is supported by application o f 

search methods to  provide the solution outputs at each o f the iterations. This type 

o f problem  could be solved either by d irect o r by partitioning procedures, e.g.
q p

across subsystem or periods, taking into account coupling row s  and columns. 

W henever the computational time and or problem  subdivision becomes at issue, we 

could reso rt to  the appropria te partitioning procedure utilizing the dual o f the 

problem 's subset to  guide the search fo r  optimal s o lu t io n s ."  In addition to  the 

possibilities o f  partitioning due to  problem  size, another is related to  the use o f 

m ixed approaches fo r  p ro je c t evaluation, hence mixed integer p rocedures.100 

Further these p ro je c ts  could be connected through a sequencing netw ork, hence the 

possib ility o f extending the focus o f the analysis to  e ffe c ts  o f p ro je c t developm 

ents paths on the rest o f the model’s components.

9 8  It has been rep o rte d  in Kornai [ 1 6 2 ] ,  that fo r  p rob lem s o f size 2 0 0 0 - 4 0 0 0  ro w s  it is 
p re fe rab le  to  use the d irec t method. T he re fo re , no com putationa l advantage is seen at th is stage fo r  
the use o f pa rtition ing  vs d irec t procedures. See Hogan [ 1 3 7 ]  f o r  the evaluation o f advantages and 
disadvantages o f a lternative a lgorithm ic p rocedures.

qq
See Lasdon [ 1 7 0 ]  f o r  d e fin itio n  o f large scale op tim iza tion  and fo r  p resen ta tion  o f  a lternative 

m ethods and alternative decom pos ition  p ro c e d u re s --m c lu d in g  D a n tz ig -W o lfe  p rinc ip le , Colum n g e n e r
ation p rocedure , and Rozen's procedure.

100 See G arfinke l and Nemhauser [ 1 2 2 ]  fo r  detailed p resen ta tion  o f  in teger and m ixed  in teger 
program m ing p rob lem s and procedures. See also Manne [ 2 0 3 ]  f o r  his fo rm u la tio n  o f  p ro je c t  
evaluation as a m ixed  in teger program m ing p ro b le m - -  a specia lized vers ion  o f Bender's [ 1 4 ]  
partition ing  p rocedure.
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2 -A  SIMULATION OF ALTERNATIVE SCENARIOS

Under the hypothesis o f 1 (complete c u t - o f f  o f inter industrial imports) and 

2 (sudden departure o f expatriate labor in sectors), dom estic outputs could 

drastically change, indicating decline in the g row th  rate as compared to  the 

expected. These outputs could be estimated using

qri = A r i1(q “  Xme “  y) a  a  m

where q is the domestic output using only intermediate inputs, X is the
d m

intermediate im ports, and q and y are the total dom estic output and the total final 

demand respectively. The output related to  the use o f dom estic labor can 

alternatively be defined as

w here L is the dom estic labor input per unit output ratios, a

These tw o  hypotheses represent a rather extrem e v iew  o f potential 

"pessim istic" e ffe c ts . However, due to  many other reasons, fo r  example po rts  

congestion and delays or decline in expatriate recruitm ent, the dom estic output is 

bound to  be a ffec ted . In a m ore optim istic view, an indicative application o f p ro je c t 

planning is accorded to  o il-gas, manufacturing, and utility secto rs  since they, as 

shown fro m  p ro je c t data, w ere  the sectors which had m ost o f the industrialization 

programs. Data fo r  the present outputs and the expected p ro je c t outputs are 

shown in Table A -1 . In Table A - 2  w e fu rthe r show  the alternative e ffe c ts  o f the 

extrem e views, no intermediate and no expatriate labor. Figure A -1  shows the 

results o f these tw o  pessim istic considerations and compares them to  the present 

and expected conditions. W e have not included in the above simulation other 

considerations such as those related to  the d ivers ifica tion  o f sources o f employment 

and other resources. See fo o tn o te  38, in Chapter 2, fo r  a b rie f dicusstion o f  the 

political flex ib ility  vs econom ic e ffec iency issues involved in the recruitm ent o f 

expatriate labor.



TABLE 2 -A -1 : BASE YEAR AND PROJECTS EXPECTED OUTPUTS

APPENDIX 2 - A

O U T P U T

BASE
YEAR

E X P E C T E D  

P R O J E C T S  
O U T P U T  

T  = 1

E X P E C T E D  

P R O J E C T S  
O U T P U T  

T  = 2

A g r  i c u 1 t u r e 9 0 8 5 . 7 0 0 0 . 0 0 . 0
0 i 1 - G a s 2 3 0 4 3 . 2 0 0 4 9 5 . 2 7 4 2 3 . 4
M a n u f a c t u r i  n g 8 7 8 0 . 0 0 0 0 . 0 3 4 1 0 . 7 6
U t i l i  t  i e s 9 5 1 . 7 0 0 33 . 29 2 0 4 6 . 6 5
C o n s t . B 1d g . 1 5 5 7 3 . 0 0 0 0 . 0 0 . 0
C o n s t .  O t h e r 1 9 7 0 6 . 2 0 0 0 . 0 0 . 0
W h o l e s a 1e / R e t . 2 0 4 9 0 . 1 0 0 0 . 0 0 . 0
T  r a n s p . / C o m m . 7 7 4 0 . 5 0 0 0 . 0 0 . 0
S e r v  i c e s 1 4 4 6 2 . 7 0 0

Oo

0 . 0

T O T A L 1 1 9 8 3 3 . 1 0 0 5 2 8 . 4 9 1 2 8 9 0 . 8 1

TABLE 2 -A -2 :  OUTPUTS UNDER ALTERNATIVE SCENARIOS

O U T P U T -  NO O U T P U T -  NO

I N T E R M E D I A T E  E X P A T R I A T E  

I M P O R T S  LABOR

A g r  i c u 1t u r e 2 5 0 8 . 4 6 9 0 8 5 . 0 0
0 i 1 - G a s 1 1 8 4 0 . 5 8 1 5 1 5 2 . 2 9
M a n u f a c t u r  i ng 4 5 8 6 . 0 9 2 4 7 4 . 0 2

U t  i 1 i t  i e s 631 . 10 5 7 1 . 8 2

C o n s t . B 1d g . 7 6 8 2 . 9 7 4 7 3 0 . 9 1

C o n s t . o t h e r 1 0 2 9 8 . 4 5 4 3 9 0 . 3 8

W h o l e s a l e / r e t . 1 8 2 9 6  . 13 1 2 8 1 5 . 4 7

T  r a n s . / C o m m . 5 6 2 6 . 5 0 5 8 4 8 . 2 7

S e r v  i c e s 7 9 3 3 . 0 9 5 1 7 9 . 3 7

T O T A L 6 9 4 0 3 . 3 7 6 0 2 8 4 . 6 9
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2-B  INTERMEDIATE AND LABOR INPUT OUTPUT COEFFI
CIENTS

r

in the static leontie f model, fo r  the production system to  be indecomposable 

and productive, several properties are observed [4 4 , 51, 61, 1 0 8 ]; including:

1. at least one bill o f final demand is producible;

2 any bill o f  final demand is producible, provided that there is su ffic ie n t 
labor available;

3. there is at least one set o f measurements in which

a. if  a technology is to be viable at all, each o f the "own" input
co e ffic ien ts , a , must be less than unity, and

ii

b. no ro w  sum (column sum) is greater that unity and at least one 
ro w  sum (column sum) is less than unity;

4. the characteristic roo t, X*, o f the matrix [a ..], which is invariant to
any change in units, are all less than 1 in absolute value, so that the 
'm u ltip lie r series" I + a + az + . . . converges to  (I -  A)-  1 = 1;

5. all the elements in (I -  A)-1 are positive;

6. decreasing requirem ent co e ffic ie n t a decreases every element in (I
-  A ) '1; IJ

7. (I -  A) is Hicksian, i.e. all its princip le m inors are positive; and

8. all the indecomposable subsystems o f a have all the p roperties  o f  A.

For the closed model if  the characteristic roo t, p rope rty  3, is equal to  unity the

model has a unique equilibrium fo r  the form ulation Aq = q, q > 0. For the model

to  produce any bill o f  final demand (I -  A)q = c, i.e. q = (I -  A)“ 1c, the inverse (I -

^ -1 must be positive. Also if s is the smallest and S is the largest o f the ro w

sums o f A [ that is s = min. 2  .̂ .1, S = max. J. ,^.J ], then s < X* <

S. The same kind o f relationship holds fo r  the column sums. W e m ight also add

that fo r  m atrices A and B, if A > B then the characteristic root5 w ill fo llo w  such

that X* > X*.
A  -  B

From the previous inform ation present and expected production  co e ffic ie n ts  

could be constructed such that
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A (0) =X. (0) / <7.(0) ,
U 'J  J

A (1) = (X (0) + X (1)) / (qiO) + <7.(1)) ,
|J ' J  i j  J j

A (2) = (X (0) + X. (2)) / (<7 (0) + £7.(2 )) , 
i j  i j  ' J  J j

where A (0), A.(1), and A (2) are the inpu t-ou tpu t coe ffic ien ts  fo r  the base year as
i j  i j  'J

well as the expected at period 1 and the expected at period  2 if  p ro je c t

implementation is com pleted at each respective period. Tables 2 -B -1 ,  2 -B -2 ,  and

2 - B - 3  show  the resulting intermediate input per unit output o f base year as well as 

the expected at the succeeding tw o  periods.

From the inpu t-ou tp u t properties  , one can in te rp re t an e ffic ie n t production  

system as the one that could utilize less intermediate inputs to  produce the same 

amount o f output. Also, by the p rope rty  o f matrix comparison, if  fo r  tw o  matrices 

A and B, A > B, then the characteristic ro o t o f A should be m ore than o r equal to  

the characteristic ro o t o f B. Reviewing this and other properties  o f A(0), A(1), and 

A(2), the characteristic roo ts  were .40996  (fo r A(0)) > .40890  (fo r A( 1)) > .18347  

(fo r A(2)). This could be indicative o f the marginal change fro m  the base year to

the f irs t period but a rather significant change in the second period.

Similar to  the intermediate input per unit output shown in the previous

subsection, the labor input per unit output coe ffic ien ts  can be stated as fo llow s:

L (0) = W  .(0) / q (0) , 
i j  ' J  J

L .(1) = (W (0) + W  (1)) / <7.(0 ) + q (1) ,
i j  ' j  i j  J J

L (2) = (W (0) + W  (2)) /  <7.(0) + <7.(2). 
i j  i j  i j  J J

The data fo r  L(0), L(1), and L(2) are shown in Table 2 -B -4 ,  2 -B -5 ,  and 2 - B -  

6 fo r  the base year and the expected labor inputs per unit outputs fo r  the tw o  

succeeding periods. As an illustrative example the data indicates, as expected,



TABLE 2-B-1: BASE YEAR INPUT OUTPUT COEFFICIENTS

( 1 ) ( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  ( 7 )  ( 8 )  ( 9 )

APPENDIX 2 -B  2 1 5

( 1 ) AGR . . 0 3 0 8 3 . 0 0 0 0 0 . 0 0 0 4  8 . 0 0 0 0 0 . 0 0 0 0 8 . 0 0 0 0 0 . 0 0 0 0 0 . 0 1 4 4 8 . 0 0 2 5 4
f 2 ) O I L . 0 0 6 6 4 . 0 0 9 0 6 . 0 0 5 1 7 . 0 4 6 9 7 . 0 0 3 1 5 . 0 0 5 1 3 . 0 0 1 7 3 . 0 2 8 7 4 . 0 0 6 0 9
( 3 ) MANU . . 0 1 5 4 2 . 0 4 7 9 8 . 3 8 8 5 2 . 1 2 5 5 6 . 2 3 0 2 9 . 1 7 0 0 7 . 0 1 0 3 4 . 0 7 0 7 6 . 0 8 0 6 8
( 4 ) U T I L  . . 0 0 0 0 0 . 0 0 1 0 6 . 0 0 8 4  2 . 0 0 5 1 5 . 0 0 2 5 7 . 0 0 2 4  7 . 0 0 4  5 0 . 0 0 2 4 9 . 0 0 3 0 6
(  5 ) C NS : B . 0 0 0 0 0 . 0 0 0 2 5 . 0 0 0 5 5 . 0 0 6 5 1 . 0 0 2 8 6 . 0 0 0 5 3 . 0 0 1 1 7 . 0 0 0 4 0 . 0 0 4 6 8
( 6 ) C N S : 0  • . 0 0 0 0 0 . 0 0 1 2 7 . 0 1 3 0 6 . 0 0 5 1 5 . 0 2 5 8 2 . 0 6 0 8 6 . 0 0 0 0 1 . 0 9 8 1 2 . 0 0 0 0 0
( 7 ) R T / W . . 0 0 7 6 8 . 0 0 0 5 4 . 0 5 9 6 4 . 0 4 0 3 5 . 0 3 7 4 8 . 0 1 8 2 3 . 0 1 3 6 3 . 0 1 6 4 2 . 0 1 4 1 5
( 8 ) T R N S  . . 0 0 0 0 0 . 0 1 9 6 1 . 0 2 7 4 8 . 1 1 4  11 . 0 1 6 8 0 . 0 2 1 0 1 . 0 4 7  17 . 0 8 8 4 6 . 0 1 4 6 2
( 9 ) S E R V . . 0 0 3 3 0 . 0 3 0 7 4 . 0 4 3 1 1 . 1 0 2 2 4 . 1 0 0 6 4 . 0 2 0 0 1 . 0 3 6 5 8 . 0 7 6 6 2 . 0 4 1 4 7

. 0 6 8 3 7 . 11051 . 5 4 6 4 1 . 4 4 6 0 4 . 4 1 9 6 9 . 2 9 8 3 1 . 1 1 5 1 3 . 3 9 6 5 0 . 1 6 7 3 0

TABLE 2

( 1 )

-B -2: E X P E C T E D  I N P U T  O U T P U T  C O E F F I C I E N T S  P E R I O D  1

( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  ( 7 )  ( 8 )  ( 9 )

( 1 ) AGR . . 0 3 0 8 3 . 0 0 0 0 0 . 0 0 0 4 8 . 0 0 0 0 0 . 0 0 0 0 8 . 0 0 0 0 0 . 0 0 0 0 0 . 0 1 4 4 8 . 0 0 2 5 4
( 2 ) O I L . 0 0 6 6 4 . 0 0 9 0 6 . 0 0 5 1 7 . 1 0 0 3 2 . 0 0 3 1 5 . 0 0 5 1 3 . 0 0 1 7 3 . 0 2 8 7 4 . 0 0 6 0 9
( 3 ) MANU . . 0 1 5 4 2 . 0 4 7 9 7 . 3 8 8 5 2 . 1 3 4 2 7  .. 2 3 0 2 9 . 17 0 0 7 . 0 1 0 3 4 . 0 7 0 7 6 . 0 8 0 6 8
( 4 ) U T I L  . . 0 0 0 0 0 . 0 0 1 0 5 . 0 0 8 4 2 . 0 1 1 0 2  .. 0 0 2 5 7 . 0 0 2 4 7 . 0 0 4 5 0 . 0 0 2 4 9 . 0 0 3 0 6
( 5 ) CNS : B . 0 0 0 0 0 . 0 0 0 2 5 . 0 0 0 5 5 . 0 0 6 3 9  .. 0 0 2 8 6 . 0 0 0 5 3 . 0 0 1 1 7 . 0 0 0 4 0 . 0 0 4 6 8
( 6 ) CNS : 0 . 0 0 0 0 0 . 0 0 1 2 7 . 0 1 3 0 6 . 0 0 5 9 6  .. 0 2 5 8 2 . 0 6 0 8 6 . 0 0 0 0 1 . 0 9 8 1 2 . 0 0 0 0 0
( 7 ) R T / W . . 0 0 7 6 8 . 0 0 0 5 3 . 0 5 9 6 4 . 0 3 9 1 7  . 0 3 7 4 8 . 0 1 8 2 3 . 0 1 3 6 3 . 0 1 6 4 2 . 0 1 4 1 5
( 8 ) T R N S  . . 0 0 0 0 0 . 0 1 9 4 9 . 0 2 7 4 8 . 1 1 3 8 6  .. 0 1 6 8 0 . 0 2 1 0 1 . 0 4 7 1 7 . 0 8 8 4 6 . 0 1 4 6 2
( 9 ) S E R V  . . 0 0 3 3 0 . 0 3 0 7 5 . 0 4 3 1 1 . 1 0 7 5 5  . 100 64 . 0 2 0 0 1 . 0 3 6 5 8 . 0 7 6 6 2 . 0 4 1 4 7

. 0 6 8 3 7 . 1 1 0 3 7 . 5 4 6 4  1 . 5 1 8 5 4  . 4 1 9 6 9 . 2 9 8 3 1 . 1 1 5 1 3 . 3 9 6 5 0 . 1 6 7 3 0

TABLE 2

(1)

-B -3: EXPECTED INPUT

( 2 )  ( 3 )  ( 4 )

OUTPUT COEFFECIENTS PERIOD 2

( 5 ) (6) ( 7 ) ( 8 ) ( 9)

( 1 ) AGR . . 0 3 0 8 3 . 0 0 0 0 0 . 0 0 5 8 2 . 0 0 0 0 0  . 0 0 0 0 8 . 0 0 0 0 0 . 0 0 0 0 0 . 0 1 4 4 8 . 0 0 2 5 4

( 2 ) O I L . 0 0 6 6 4 . 0 3 0 8 7 . 0 3 5 9 2 . 3 2 7 3 5  . 0 0 3 1 5 . 0 0 5 1 3 . 0 0 1 7 3 . 0 2 8 7 4 . 0 0 6 0 9

( 3 ) MANU . . 0 1 5 4 2 . 0 4 6 5 2 . 3 0 4 3 1 . 1 0 4 4 6  . 2 3 0 2 9 . 17 0 0 7 . 0 1 0 3 4 . 0 7 0 7 6 . 0 8 0 6 8
( 4 ) U T I L  . . 0 0 0 0 0 . 0 0 1 8 5 . 0 1 1 7 0 . 0 3 2 3 5  . 0 0 2 5 7 . 0 0 2 4 7 . 0 0 4  5 0 . 0 0 2 4 9 . 0 0 3 0 6
( 5 ) CNS : B . 0 0 0 0 0 . 0 0 0 2 4 . 0 0 0 4 4 ' . 0 0 2 5 2  . 0 0 2 8 6 . 0 0 0 5 3 . 0 0 1  17 . 0 0 0 4 0 . 0 0 4 6 8
(6 ) CNS : 0 . 0 0 0 0 0 . 0 0 1 2 9 . 0 0 9 9 6 . 0 0 5 6 5  . 0 2 5 8 2 . 0 6 0 8 6 . 0 0 0 0 1 . 0 9 8  12 . 0 0 0 0 0
( 7 ) RT / W . . 0 0 7 6 8 . 0 0 0 4  7 . 0 4 3 0 4 . 0 1 3 9 4  . 0 3 7 4 8 . 0 1 8 2 3 . 0 1 3 6 3 . 0 1 6 4 2 . 0 1 4 1 5
( 8 ) T R N S  . . 0 0 0 0 0 . 0 1 7 7 6 . 0 2 1 7 6 . 0 5 3 6 0  . 0 1 6 8 0 . 0 2 1 0 1 . 0 4 7 1 7 . 0 8 8 4 6 . 0 1 4 6 2

( 9 ) S E RV . . 0 0 3 3 0 . 0 3 0 4 9 . 0 3 5 4 7 . 0 7 3 3 7  . 1 00 64 . 0 2 0 0 1 . 0 3 6 5 8 . 0 7 6 6 2 . 0 4 1 4 7

. 0 6 8 3 7 12 9 4 9  . 4 6 8 4 2  . 6 1 3 2 4  . 4 1 9 6 9  . 2 9 8 3 1 1 1 5 1 3  . 3 9 6 5 0  . 1 6 7 3 0



TABLE 2 -B -4: B A S E  Y E A R  L A B O R  I N P U T  P E R  U N I T  O U T P U T

( 1 ) (2)  (3) (4) (5) (6) (7 ) (8) (9 )
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MANAGERS

P R O F E S S I O N A L

C L E R I C A L

S K I L L E D

U N S K I L L E D

A G R I C U L T U R A L

P R D P R I E T E R S

0 . OOOOO 

0 . OOOOO 

0 . OOOOO 

0 . OOOOO 

0 . OOOOO 

7 8 . 3 6 2 5 9  

0 . OOOOO

0 . 0 2 4 1 7  

0 . 1 5 0 9 8  

0 . 1 9 2 0 7  

0 . 5 6 5 2 9  

0 . 1 6 5 8 2  

0 . OOOOO 

0 . OOOOO

0 . 2 3 5 0 8  

0 . 5 7 5 0 6  

0 . 3 1 1 7 3  

2 . 7 5 3 9 9  

3 . 6 7 3 3 5  

0 . OOOOO 

2 . 4 3 4 6 2

0 . 3 5 7 2 6  

2 . 2 9 2 7 4  

0 . 8 4 0 6 0  
2 . 7 5 0 8 7  

2 . 8 0 4 4 6  

0 . OOOOO 
0 . 4 6 8 6 4

0 . 0 4 2 5 1  

0 .  1 5 1 4 2  

0 . 1 3 0 6 7  

1 . 4 5 3 4 8  
4 . 7 1 3 0 9  

0 . OOOOO 

0 . 4 7 7 7 5

0 . 0 8 6 0 1  
0 . 2 9 3 8 7  

0 . 2 0 4 2 5  
2 . 0 9 0 4 1  

3 . 0 1 2 9 1  

0 . OOOOO 
0 . 0 3 4 7 1

0 . 1 0 2 1 0  
0 . 4 5 9 3 4  

0 . 7 3 0 8 9  
0 . 7 8 9 8 4  

0 . 7 7 6 6 7  

0 . OOOOO 

3 . 4 1 5 6 0

0 . 2 2 3 8 9  

0 . 4 4 0 2 8  

1 . 0 2 4 2 2  

1 . 5 0 0 0 3  
1 . 1 5 6 3 9  

0 . OOOOO 
4 . 1 1 0 4 6

0 . 1 7 4 8 6  

0 . 8 9 8 8 6  

0 . 4 6 5 1 3  

1 . 4 1 9 5 8  

1 . 7 0 0 7 2  

0 . OOOOO 

1 . 9 6 7 1 3

1 . 0 8 9 3 3 9 . 9 8 3 8 3 9 . 5 1 9 2 3 7 . 3 3 1 7 0 5 . 6 8 7 4 5 6 . 2 7 4 4 4 8 . 4 5 5 2 2 6 . 6 2 6 2 8

TABLE 2 -B -5 : IE X P E C T E D  L A B O R  I N P U T P E R  U N I T  O U T P U T  P E R I O D  1

( 1 ) ( 2 ) ( 3 ) ( 4 )  • ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 )

MANAGERS

P R O F E S S I O N A L

C L E R I C A L

S K I L L E D

U N S K I L L E D

A G R I C U L T U R A L

P R O P R I E T E R S

0 . OOOOO 

0 . OOOOO 

0 . OOOOO 

0 . OOOOO 

0 . OOOOO 
7 1 . 7 0 7 7 0  

0 . OOOOO

0 . 0 2 4 4 2  

0 . 1 4 9 4 8  

0 . 1 8 9 5 5  

0 . 5 5 8 0 0  
0 . 1 6 4 4 9  

0 . OOOOO 

0 . OOOOO

0 . 2 3 5 0 8  

0 . 5 7 5 0 6  

0 . 3 1  173 

2 . 7 5 3 9 9  

3 . 6 7 3 3 5  

0 . OOOOO 

2 . 4 3 4 6 2

0 . 3 6 6 5 0  

2 . 2 6 5 5 0  
0 . 8 5 7 1  1 

2 . 7 9 6 9 6  

2 . 7 7 4 6 4  

0 . OOOOO 
0 . 4 6 8 6 4

0 . 0 4 2 5 1  

0 .  1 5 1 4 2  

0 . 1 3 0 6 7  

1 . 4 5 3 4 8  

4 . 7 1 3 0 9  

0 . 0 0 0 0 0  
0 . 4 7 7 7 5

0 . 0 8 6 0 1  
0 . 2 9 3 8 7  

0 . 2 0 4 2 5  
2 . 0 9 0 4  1 

3 . 0 1 2 9 1  

0 . OOOOO 
0 . 0 3 4 7 1

0 .  1 0 2 1 0  
0 . 4 5 9 3 4  

0 . 7 3 0 8 9  

0 . 7 8 9 8 4  

0 . 7 7 6 6 7  

0 . OOOOO 

3 . 4  1 5 6 0

0 . 2 2 3 8 9  

0 . 4 4 0 2 8  

1 . 0 2 4 2 2  

1 . 5 0 0 0 3  

1 . 1 5 6 3 9  

0 . OOOOO 
4 . 1 1 0 4 6

0  . 1 7 4 8 6  

0 . 8 9 8 8 6  

0 . 4 6 5 1 3  

1 . 4 1 9 5 8  

1 . 7 0 0 7 2  

0 . OOOOO 
1 . 9 6 7 1 3

1 . 0 8 5 9 4 9 . 9 8 3 8 3 9 . 5 5 9 7 1 7 . 3 3 1 7 0 5 . 6 8 7 4 5 6 . 2 7 4 4 4 8 . 4 5 5 2 2 6 . 6 2 6 2 8

TABLE 2 - B - 6 :  E X P E C T E D  L A B O R  I N P U T P E R  U N I T  O U T P U T  P E R I O D  2

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 )

MANAGERS

P R O F E S S I O N A L

C L E R I C A L

S K I L L E D

U N S K I L L E D

A G R I C U L T U R A L

P R O P R I E T E R S

0 .  OOOOO 

0 . OOOOO 

0 . OOOOO 

0 .  OOOOO 

0 . OOOOO 

6 5 . 6 1 2 5 0  

0 . OOOOO

0 . 0 2 6 8 6  

0 .  13 3 8 3  

0 .  1 6 2 5 0  

0 . 4 8 0 2 3  
0 .  14 9 9 6  

0 . OOOOO 

0 . OOOOO

0 . 1 8 2 9 9  
0 . 4 4 5 6 7  

0 . 2 5 2 0 4  

2 . 0 6 8 2 6  

2 . 6 8 4 9 2  

0 . OOOOO 

2 . 4 3 4 6 2

0 . 3 2 6 6 8  

1 . 4 4 5 8 8  

0 . 7 3 0 2 7  

2 . 3 6 9 6 3  

1 . 8 3 2 5 6  

0 . OOOOO 
0 . 4 6 8 6 4

0 . 0 4 2 5 1  

0 . 1 5 1 4 2  

0 . 1 3 0 6 7  

1 . 4 5 3 4 8  

4 . 7 1 3 0 9  

0 . 0 0 0 0 0  

0 . 4 7 7 7 5

0 . 0 8 6 0 1  
0 . 2 9 3 8 7  

0 . 2 0 4 2 5  
2 . 0 9 0 4 1  

3 . 0 1 2 9 1  

0 . OOOOO 
0 . 0 3 4 7 1

0 .  1 0 2 1 0  
0 . 4 5 9 3 4  

0 . 7 3 0 8 9  
0 . 7 8 9 8 4  

0 . 7 7 6 6 7  

0 . OOOOO 

3 . 4  1 5 6 0

0 . 2 2 3 8 9  

0 . 4 4 0 2 8  

1 . 0 2 4 2 2  

1 . 5 0 0 0 3  

1 . 1 5 6 3 9  

0 . OOOOO 
4 . 1 1 0 4 6

0 .  1 7 4 8 6  

0 . 8 9 8 8 6  

0 . 4 6 5 1 3  

1 . 4 1 9 5 8  

1 . 7 0 0 7 2  

0 . OOOOO 
1 . 9 6 7 1 3

0 . 9 5 3 3 8  8 . 0 6 8 5 1  7 . 1 7 3 5 9  7 . 3 3 1 7 0  5 . 6 8 7 4 5  6 . 2 7 4 4 4  8 . 4 5 5 2 2  6 . 6 2 6 2 8
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changes in the labor input per unit output ratios in the three sectors considered—  

o il-gas, manufacturing, and utilities. The data also indicates tw o  other properties: 1) 

an expected improvement in the intensity o f labor use in the three secto rs 

considered, and 2) an estimated improvement in the p roductiv ity  o f agricultural labor 

associated w ith  decrease in their numbers.101 No attem pts are made in this 

thesis to  examine in detail the issue o f sector labor p roductiv ity  and the e xpa tria te - 

dom estic labor d ifferences. One can expect, in fu rthe r analysis, that o n - th e - jo b  

training o f  Saudi labor may increase their p ro d u c tiv ity102, thus im proving the 

achievement o f expatriate labor substitution objectives.

The decrease in the agricu ltu re  labor input ra tio  w as the resu lt o f  a study o f agricu ltu ra l labor 
p ro d u c tiv ity  conduc ted  by the W o r ld  Bank.

com pared w ith  the ir expa tria te  coun te r persons1 0 2
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APPENDIX 2 -C  

LABOR INCOME AND HOUSEHOLD CONSUMPTION



APPENDIX 2 -C 2 1 9

2-C LABOR INCOME AND HOUSEHOLD CONSUMPTION

Several fac to rs  do a ffe c t the final household consumption: (1) the labor

income d iffe rences  among sector and government labor; (2) the labor share in 

household incomes; and (3) other incomes generated by the households, through 

governm ent or private mechanisms. Using these fac to rs  we can relate labor to  the 

household income. The generated household income is fu rth e r related to  consum p

tion o f goods. Finally, government subsidies are added to  define the tota l 

consum ption demands.

In the fo llow ing  we explain such income distribution relationships. First, we 

w rite  the labor requirements as:

L q -  I /  - I  /  = 0
ds xs

I / +I /  , =ds dg d

I / +l /  = /
xs xg x

Labor incom e could then be w ritten  as:

V /  + VJ / = V
ds ds dg dg d

V / + V / = Y
xs xs xg xg x

The to ta l labor share in household income could be w ritten  as:

D d ^d  =

D X  "

and the to ta l household income as:

dh

B y  = yH xh xh

Finally governm ent subsidies and total consum ption could be w ritten  as:
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Hence the resulting consum ption o f all households

ch + I gs = c

where
r

L = w xn  matrix o f labor, in activ ity k. k=1 , w , input per unit
output in sector i, i= 1.... n;

<? = nx 1 vecto r o f sectors i, i=1,....,n, outputs;

!  -  w x l  vec to r o f domestic labor in sectors;as

/  = w x  1 vecto r o f expatriate labor in sectors;
xs

/ dg = wx1 vecto r o f domestic labor in government;

/ = w x l  vecto r o f expatriate labor in government;

V  = w x w  diagonal matrix whose V entries are the average
incomes o f domestic labor in sectors;

= w x w  diagonal matrix whose V entries are the average

xg

X

incomes o f expatriate labor in sectors;

V = w x w  diagonal matrix whose V entries are the average
incomes o f domestic labor in government;

V = w x w  diagonal matrix whose V entries are the average
incomes o f expatriate labor in government;

Y . = w x l  vec to r o f domestic labor income;d

Ŷ_ = w x  1 vec to r o f expatriate labor income;

= kxw  matrix o f the income p ropo rtions  d istributed by dom estic
labor to  dom estic households;

= kxw  matrix o f the income p ropo rtions  distributed by expatriate
labor to  expatriate households;

j3 = kxw  diagonal matrix o f the p ropo rtion  o f to ta l household
income to  income generated by labor;

y'  = kx1 vec to r o f dom estic household income generated by labor;dn

= kx1 vec to r o f expatriate household income generate by labor;

y  = kx1 vecto r o f tota l dom estic household income;
dh
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/ xh -  kx1 vecto r o f total expatriate household income;

C d = nxk matrix o f consumption co e ffic ie n ts  o f domestic
households;

C = nxk matrix o f consumption co e ffic ie n ts  o f expatriate
households;

Ch = nx1 vecto r o f total household consumption w ithou t government
subsidies;

= nxn diagonal matrix p ropo rtion  o f governm ent subsidies to
household consumption;

gs = nx1 vec to r o f government subsidies;

c = nx1 vecto r o f tota l household consumption requirem ents fro m
sectors i, i= 1 .....n.

By substitution o f the above com ponents we can then define c,  i= 1  4 fo r

fo u r com binations o f the Saudi and expatriate labor in sectors and in government as

c = (I + B ) c  B D V /
i 2 i I i i

such that

Z = ( \ + B ) c B D \ J
i 2 i i i

where

Z =  matrix o f p ropo rtion  o f consumption fo r  sec to rs  o f house
holds related to  labor in the private sector and government.

In tables 2 -C -1  and 2 -C -2 ,  the average incomes o f labor in government and 

in sectors are presented. Notice the d iffe rences across governm ent agencies, in 2 -  

C -1 , an betw een sectors, in 2 -C -2 ,  as well as among occupations. From data, 

private sec to r tota l average income is higher than government's, and the expatriate 

labor's average is higher than that o f dom estic labor. Governm ent employees 

income could be the result o f res tric tions on increases in salaries to  contain 

inflation. Expatriate labor income levels could be the result o f  the desire to  provide 

m ore o f an incentive fo r  the expatriate to  travel end change residence.
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TABLE 2-C -1 : AVERAGE INCOME OF LABOR IN GOVERNMENT

( P A ) (HL) ( E D ) ( O T  ) T O T A L

D O M E S T I C MANAGERS 63 . 30 75 . 0 0 55 . 34 67 . 27 65 . 16
P R O F E S S I O N A L 34 . 9 9 34 . 2 0 27 . 85 42 . 0 2 33 . 4 0
C L E R I C A L 21 . 86 21 . 0 0 18 . 82 27 . 17 22 . 9 3
S K I L L E D 29 . 43 16 . 81 19 . 78 28 . 74 28 . 72
U N S K I L L E D 17 . 5 0 12 . 27 13 . 63 21 . 2 3 17 . 0 7

MANAGERS 85 . 43 76 . 0 0 64 ..71 0

oo

79 . 89
P R O F E S S I O N A L 38 . 6 8 34 . 4 8 37 .. 02 37 . 39 ' 36 84
C L E R I C A L 23 . 3 0 25 .. 0 0 3 . 05 23 . 0 8 15 ..61
S K I L L E D 31 ..51

oCM Oo
34 . 48 2 5  .. 0 0 31 . 64

U N S K I L L E D 3 0 . 05 12 .. 96 2 0 . 65 17 . 0 0 25 . 73

( P A )  P U B L I C  A D M I N I S T R A T I O N  ( H L )  H E A L T H  

( E D )  E D U C A T I O N  ( O T )  O T H E R S

TABLE 2 -C -2 : AVERAGE INCOME OF LABOR IN SECTORS

S E C T O R S
O C CU PAT I ON

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 ) ( T )

DOMESTIC MANAGERS [ A ] 0 . 0 0 1 4 3 . 0 3 6 0 . 8 3 1 1 7 . 9 6 75 . 27 87 . 9 4 76 . 73 83  . 78 8 6  . 28 8 0 . 4 2
P R O F E S S I O N A L [ B ] 0 . 0 0 9 3  . 18 5 0 . 4 4 3 9 . 6 4 65 . 33 7 7 . 7 2 4 2  . 18 56 . 61 4 2  . 6 0 54 . 99
C L E R I C A L [ C ] 0 . 0 0 61 . 5 3 3 0 . 0 6 23 . 33 48 . 34 4 0 .  75 3 0 . 0 9 33 . 27 2 6  . 6 3 35 . 8 5
S K I L L E D [ D ] 0 . 0 0 52 . 01 24 . 84 2 2 . 9 9 44 . 75 3 9  . 29 25 . 31 37 . 7 1 25 . 38 37 . 77
U N S K I L L E D [ E ] 0 . 0 0 38 . 92 29 . 19 14 . 28 19 . 92 2 0 .  52 21 . 6 6 19 . 3 0 19 . 27 21 . 8 2
A G R I C U L T U R A L [ F ]  11 . 9 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1 1 . 9 6
P R O P R I E T E R S [ G ] 0 . 0 0 0 . 0 0 45  . 96 2 5 . 8 7 48 . 2 3 6 6 . 5 4  1 2 8 . 7 8 62 . 2 0 64 . 24 91 . 9 7

E X PAT R I AT E  MANAGERS [ A ]  0 . 0 0  3 2 7 . 3 0  2 9 4 . 5 9  1 2 8 . 4 2  1 1 1 . 7 4  1 0 6 . 5 6  8 4 . 4 5  9 4 . 8 6

P R O F E S S I O N A L  [ B ]  0 . 0 0  1 8 0 . 4 2  5 0 . 2 2  4 7 . 0 1  6 2 . 9 5  6 4 . 3 1  2 5 . 3 2  5 7 . 7 9

C L E R I C A L  [ C ]  0 . 0 0  7 4 . 5 3  6 4 . 3 2  3 5 . 6 5  3 8 . 7 5  3 9 . 4 5  2 7 . 7 3  5 1 . 3 1

[ D ]  0 . 0 0  7 9 . 4 2  2 4 . 1 3  2 7 . 2 1  3 2 . 4 1  2 9 . 4 2  2 3 . 6 5  3 1 . 0 1

[ E ]  0 . 0 0  2 5 . 0 9  2 1 . 3 4  1 9 . 3 7  2 5 . 7 8  3 2 . 1 0  2 0 . 7 0  1 3 . 3 3

S K I L L E D  

U N S K I L L E D  

P R O P R I E T E R S

9 3 . 1 4  1 4 8 . 7 0

5 1 . 2 4  5 7 . 3 1

3 4 . 8 3  3 9 . 6 9

1 9 . 5 6  2 8 . 3 8

2 0 . 6 1  2 5 . 2 7
[ G ]  0 . 0 0  0 . 0 0  3 7 . 1 6  2 5 . 4 9  4 8 . 2 0  6 6 . 4 7  1 3 6 . 1 5  1 1 5 . 1 4  9 2 . 5 5  7 5 . 9 1

data h e r e  a r e  p r e s e n t e d  i n  t h o u s a n d s  o f  S . R .  p e r  y e a r
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Labor income is the usual source .o f household income. Households may be 

com posed o f  m ore than one wage earner. A Saudi wage earner may also be 

responsible fo r  his extended family's income, hence the d is tribution o f income to  

other households as well, including those headed by econom ically non-ac tive  

members.

In Table 2 -C -3 ,  the data indicates those p roportions  o f income generated by 

dom estic and expatriate labor, in the various occupation categories, 'and d istributed 

to  households whose head is in a particular econom ic activity. Notice the higher 

share o f the dom estic labor s income distributed to  other households as com pared 

w ith  the expatriate labor. This may indicate the social behavior o f m ost wage 

dom estic wage earners to  continue to  live w ithin the same household as an 

extended family. M ost expatriate wage earners a re . independent o f their extended 

families.

Consumption requirements o f those households are presented in table 2 -C -4 .  

Notice that tw o  additional categories are added here, one fo r  the fo re ign  

v is ito rs ,103 and the second fo r  the p ropo rtion  o f d irect governm ent subsidies to  

total household consumption fro m  sectors. Finally, Tables 2 - C - 5  to  2 - C - 6  present 

those c o e ffic ie n ts  developed using the form ulations described above. They show the 

consum ption coe ffic ien ts  fo r  households related to  labor in secto rs  and in g o ve r

nment.

Prim arily p ilg rim s to  holly places in Saudi Arabia.103
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TABLE 2 -C -3 : LABOR INCOME DISTRIBUTION TO HOUSHOLDS

TO
DOMESTIC
HOUSEHOLDS: A

A MANAGER . 810
$  PROFESSIONAL . 022
C  CLERICAL . 024
D  SKI LLED . 014
£  UNSKILLED . 032
p AGGRICUL.  . 027
6 I NACT I VE  . 028
/* PROPRIOTER . 00 0

EXPATRIATE
HOUSEHOLDS:

A MANAGER . 0 0 0
?  PROFESSIONAL . 000
C CLERICAL . 000
D SKILLED . 000

CUNSKILLED . 000
H  PROPRIOTER . 000

Oos»>e?T\c LKSoc

3 c. D

.008 .0 0 9 . 008

.474 • 097 . 007

.105 . 465 . 026
,049 . 104 . 738
092 . 0 8 3 . 032
052 . 056 . 063
121 . 096 .005
047 . 039 . 027

.000 .000 .000
,000 .000 .000
,000 .000 .000
000 .000 .000
000 .000 .000
000 .000 .000

£ P H

.006 . 000 .001

.021 . 000 .006

.022 . 000 . 012
,048 .000 .015
575 . 000 .008
131 1 . 0 0 0 . 000
115 . 000 . 949
043 . 000 . 010

.000 .000 .000
,000 .000 .000
,000 .000 .000
000 .000 .000
000 .000 .000
000 .000 .000

A- c

,000 . 000 . 000
.000 . 000 . 0 0 0
.000 . 000 . 000
,000 . 0 0 0 . 000
000 . 000 . 000
000 . 000 . 0 0 0
000 . 000 . 0 0 0
000 . 000 . 000

,805 . 003 . 009
,076 .914 .0 2 9
,000 . 014 .845
000 .006 . 038
000 .006 . 020
000 . 0 1 0 . 023

.000 .000 .000
,000 .000 • ooO
,000 .000 .000
,000 .000 .000
000 .000 .000
000 .000 .000
000 .000 .000
000 .000 .000

,000 . 000 . 00 0
,011 . 008 . 003
026 . 06 8 . 016
799 . 02 8 . 024
028 . 809 . 002
107 . 059 . 954

TABLE 2 -C -4 : HOUSHOLD CONSUMPTION COEFFICIENTS

P > O A *  B S - T )  C

9ECT0fiS:

AGGRICULTURE
OIL-G AS

MANIFUCTURE

U T IL IT IE S

CONST: B L D G .

CONST: OTHER

W H O LESA LE/RET.

TRANSP./COM M .

SE R V IC E S

.03582 

. 0104 0 

.07621 

.001 14 

.00062 

.00049 

.06517 

.01552 

.04969

&
, 10089
.00736
,18221
. 00205
. 00189
. 00150
,14841
.02192
. 09165

.12986 

.01231 

. 24 9 6 9  

.00341 

. 00153 

.00124 

. 1984 3 

.02865 

.13963

.16121

.01532

. 26865

.00418

.00451

. 00354

. 22444

.02861
,14681

. 18859

. 01339

.27952

. 00433

. 00230

. 00184

.24408

. 02284

. 14288

. 22502

. 01467

.37529

.00121

. 00494

. 00390

.32001

. 00805

.16 716

.08096

. 00836

.14478

. 00264

.00180

.00141

.11917

.02206

.08257

U

.14754 
,01309 
.27565 
.00573 
.00240 
.00189 
.22074 
.02641 
.15585

04278 
00967 
09346 

. 00372 
,00011 
,00011 
,07331 
,05493 
.14032

,08857 
.01502 
. 18830 
.00416 
.00038 
.00037 
. 14690 
. 06539 
. 17426

.10472 

. 01350 

.17824 

. 00549 

. 00057 
,00048 
. 14608 
. 22293 
. 16936

. 1579 6 

.01335 

.23588 

.0084 4 

.0013 3 

. 0 0 1 0 8  

.19907 

.06 3 8 0  

.19190

£
.15211 
.0169 4 
.2315 6 
.0 0 9 5 9  
.0004 7 
.00041 
.20071 
.0 4 8 2 2  
.17501

h
.03925
.00382
.0727 5
. 0017 5
. 0003 5
. 0002 9
.05801
. 0 2 8 5 8
. 0706 9

C FU)
. 07 5 0 4  
.00571 
.1820 7 
.00000 
.00000 
.00000 
.14321 
.34 0 6 3  
.25311
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TABLE 2 -C -5 : CONSUMPTION COEFFICIENTS FOR HOUSHOLDS 

RELATED TO DOMESTIC LABOR IN SECTORS

( A ) ( B ) ( C ) ( D ) ( E ) ( F ) ( G )

( 1 ) . 0 1 4 6 1 0 . 0 1 8 2 8 6 . 0 1 0 9 2 9 . 0 1 0 0 8 4 . 0 0 9 7 2 2 . 0 0 4  34 8 . 0 1 3 2 2 8

( 2 ) . 0 0 3 4 2 1 . 0 0 1 4 5 2 . 0 0 0 9 5 6 . 0 0 0 9 1 7 . 0 0 0 7 2 6 . 0 0 0 2 8 4 . 0 0 1 3 3 3

( 3 ) . 0 2 9 3 0 7 . 0 3 2 2 4 9 . 0 1 9 6 0 8 . 0 1 6 9 9 4 . 0 1 5 2 4 3 . 0 0 7 2 5 2 . 0 2 3 6 1 9
( 4 ) . 0 0 0 4 2 1 . 0 0 0 4 3 6 . 0 0 0 2 8 0 . 0 0 0 2 5 5 . 0 0 0 2 2 4 . 0 0 0 0 2 3 . 0 0 0 4 2 7

( 5 ) . 0 0 0 2 5 1 . 0 0 0 3 1 9 . 0 0 0 1 7 1 . 0 0 0 2 4 9 . 0 0 0 1 4 1 . 0 0 0 0 9 6 . 0 0 0 2 8 3

( 6 ) . 0 0 0 2 0 1 . 0 0 0 2 5 3 . 0 0 0 1 3 7 . 0 0 0 1 9 6 . 0 0 0 1 1 2 . 0 0 0 0 7 5 . 0 0 0 2 2 2

( 7 ) . 0 2 4 9 6 3 . 0 2 6 4 8 8 . 0 1 5 9 9 3 . 0 1 4 1 7 1 . 0 1 3 0 6 2 . 0 0 6 1 8 4 . 0 1 9 4 2 1

( 8 ) . 0 0 5 2 2 8 . 0 0 3 4 6 0 . 0 0 2 0 4 4 . 0 0 1 6 6 0 . 0 0 1 2 4 3 . 0 0 0 1 5 6 . 0 0 3 4 0 5

( 9 ) . 0 1 8 2 0 6 . 0 1 6 8 0 2 . 0 1 0 6 0 8 . 0 0 9 1 5 3 . 0 0 7 8 4  1 . 0 0 3 2 3 0 . 0 1 3 3 9 0

TABLE 2 -C -6 : CONSUMPTION COEFFICIENTS FOR HOUSEHOLDS 

RELATED TO EXPATRIATE LABOR IN SECTORS

( A ) ( E ) ( C ) ( D ) ( E ) ( G ) ( F V

( 1 ) . 0 0 9 5 4 8 . 0 0 6 0 6 0 . 0 0 5 0 9 3 . 0 0 5 1 5 3 . 0 0 4 4 4 4 . 0 0 4 0 2 3 . 0 0 0 0 7 3

( 2 ) . 0 0 2 0 8 8 . 0 0 1 0 1 2 . 0 0 0 6 4 6 . 0 0 0 4 4  9 . 0 0 0 4 9 5 . 0 0 0 3 9 4 . 0 0 0 0 0 6

( 3 ) . 0 2 0 7 8 8 . 0 1 2 7 4 8 . 0 0 8 6 4 7 . 0 0 7 7 9 2 . 0 0 6 8 3 8 . 0 0 7 2 9 4 . 0 0 0 1 7 6

( 4 ) . 0 0 0 7 8 1 . 0 0 0 2 8 7 . 0 0 0 2 6 8 . 0 0 0 2 7 5 . 0 0 0 2 7 5 . 0 0 0 1 8 4 . 0 0 0 0 0 0

( 5 ) . 0 0 0 0 2 7 . 0 0 0 0 2 6 . 0 0 0 0 2 8 . 0 0 0 0 4 2 . 0 0 0 0 1 5 . 0 0 0 0 3 5 . 0 0 0 0 0 0

( 6 ) . 0 0 0 0 2 7 . 0 0 0 0 2 6 . 0 0 0 0 2 4 . 0 0 0 0 3 4 . 0 0 0 0 1 3 . 0 0 0 0 2 9 . 0 0 0 0 0 0

( 7 ) . 0 1 6 2 9 5 . 0 0 9 9 6 8 . 0 0 7 0 9 5 . 0 0 6 5 6 1 . 0 0 5 8 9 0 . 0 0 5 8 5 1 . 0 0 0 1 3 9

( 8 ) . 0 1 1 5 7 9 . 0 0 4 5 8 1 . 0 0 9 7 6 5 . 0 0 2 2 9 5 . 0 0 1 8 7 1 . 0 0 3 0 2 4 . 0 0 0 3 3 0

( 9  ) . 0 2 9 6 8 2 . 0 1 1 7 9 1 . 0 0 8 1 3 0 . 0 0 6 3 9 9 . 0 0 5 2 9 2 . 0 0 6 9 7 9 . 0 0 0 2 4 5

( 1 ) A G R I C U L T U R E ( 2 ) O I L - G A S ( A ) MANAGERS ( B ) P R O F E S S U

( 3 ) M A N U F A C T U R I N G  ( 4 ) U T I L I T I E S  ( C ) C L E R I C A L  ( D ) S K I L L E D

( 5 )  C O N S T : B L D G  ( 6 )  C O N S T : O TH E R  ( E )  S K I L L E D  ( F )  A G R I C U L T U R E

( 7 )  R E T / W H O L E S A L E  ( 8 )  T RA NS / C OMMU N ( G )  P R O P R I E T E R S

( 9 )  S E R V I C E S  ( F V )  F O R E I G N  V I S I T O R S
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TABLE 2 -C -7 : CONSUMPTION COEFFICIENTS FOR HOUSHOLDS 

RELATED TO DOMESTIC LABOR IN GOVERNMENT

( A ) ( E ) ( C ) ( D ) ( E )

( 1 ) . 0 0 4  197 . 0 0 2 2 7 0 . 0 0 2 2 2 0 . 0 1 0 1 3 2 . 0 0 1 8 2 7

( 2 ) . 0 0 0 8 3 7 . 0 0 0 1 8 2 . 0 0 0 1 9 6 . 0 0 0 9 2 5 . 0 0 0 1 3 6

( 3 ) . 0 0 8 1 2 3 . 0 0 3 9 7 3 . 0 0 3 9 7 9 . 0 1 6 9 3 9 . 0 0 2 8 6 5
( 4  ) . 0 0 0 1 1 2 . 0 0 0 0 5 1 . 0 0 0 0 5 4 . 0 0 0 2 4 5 . 0 0 0 0 3 9

( 5 ) . 0 0 0 0 7 4 . 0 0 0 0 4 1 . 0 0 0 0 3 6 . 0 0 0 2 6 3 . 0 0 0 0 2 2

( 6  ) . 0 0 0 0 5 9 . 0 0 0 0 3 2 . 0 0 0 0 2 9 . 0 0 0 2 0 7 . 0 0 0 0 2 2

( 7 ) . 0 0 5 8 9 6 . 0 0 3 2 7 6 . 0 0 3 2 4 9 . 0 1 4 1 6 6 . 0 0 2 4 5 9

( 8  ) . 0 0 1 2 9 5 . 0 0 0 4 2 0 . 0 0 0 4 1 4 . 0 0 1 6 5 5 . 0 0 0 2 2 4

( 9  ) . 0 0 4 8 6 7 . 0 0 2 0 6 1 . 0 0 2 1 4 7 . 0 0 9 0 8 7 . 0 0 1 4 5 5

TABLE 2 -C -8 : CONSUMPTION COEFFICIENTS FOR HOUSHOLDS 

RELATED TO EXPATRIATE LABOR IN GOVERNMENT

( A ) ( B ) ( C ) ( D ) ( E )

( 1 ) . 0 0 9 5 4 5 . 0 0 3 0 1 1 . 0 0 4 0 3 9 . 0 0 6 2 4 7 . 0 0 3 7 9 7

( 2 ) . 0 0 2 0 6 9 . 0 0 0 5 0 3 . 0 0 0 5 1 2 . 0 0 0 5 4  5 . 0 0 0 4  23

( 3  ) . 0 2 0 7 6 2 . 0 0 6 3 3 7 . 0 0 6 8 5 8 . 0 0 9 4 5 5 . 0 0 5 8 4 4

( 4 ) . 0 0 0 7 6 8 . 0 0 0 1 4 3 . 0 0 0 2 1 3 . 0 0 0 3 3 4 . 0 0 0 2 3 5

( 5 ) . 0 0 0 0 2 8 - . 0 0 0 0 1 3 . 0 0 0 0 2 2 . 0 0 0 0 5 1 . 0 0 0 0 1 3

( 6 ) . 0 0 0 0 2 7 . 0 0 0 0 1 3 . 0 0 0 0 1 9 . 0 0 0 0 4 1 . 0 0 0 0 1 1

( 7 ) . 0 1 6 2 7 2 . 0 0 4 9 5 5 . 0 0 5 6 2 7 . 0 0 7 9 5 9 . 0 0 5 0 3 4

( 8 ) . 0 0 1 4 0 3 . 0 0 2 2 7 6 . 0 0 7 7 6 1 . 0 0 2 7 9 5 . 0 0 1 6 0 4

( 9 ) . 0 2 9 2 5 7 . 0 0 5 8 6 0 . 006*^46 . 0 0 7 7 7 0 . 0 0 4 5 2 5

( 1 )  A G R I C U L T U R E  ( 2 )

( 3 )  M A N U F A C T U R I N G  ( 4 )

( 5 )  C O N S T : B L D G  ( 6 )

( 7 )  R E T / W H O L E S A L E  ( 8 )

( 9 )  S E R V I C E S

O I L - G A S  

U T I L I T I E S  

C O N S T : OT H E R  
T R A N S / C O MMU N

(A)
( C )

( E )

MANAGERS
C L E R I C A L

S K I L L E D

( B )

( D )

P R O F E S S I O N A L

S K I L L E D
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APPENDIX 2 -D  

OUTPUTS OF ALTERNATIVE APPLICATIONS
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2-D OUTPUTS OF ALTERNATIVE APPLICATIONS

t

Data outputs fo r  the various illustrations are presented in this appendix fo r  

the applications coded ECN1 1, section 2.3.2.1, ECN 13, section 2.3.2.2, and ECN 14, 

section 2.3.2.3. They are arranged in tw o  tables: the f irs t show s the econom ic 

variables o f  supply and demand, and the second shows variables related to  labor 

inputs in secto rs  and in government, labor goals and deviations, and expatriate labor 

recru itm ent (which acounts fo r  the expected attritions o f exaptriate labor fro m  the 

previous period).
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2-D.1 Numerical Illustration: Government Goals and Their lmpacts(ECN11

ILLUSTRATION RESULTS FOR 1 9 8 0

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . P r o j e c t s

O u t p u t C o n s u m p t . C a p i  t a l O p e r a t  i o n P r o j  e c t s

( 1 ) 8 2 8 7 . 3 2 5 0 2 7 . 4 1 57 . 0 0 1 2 5 7 9 . 5 7 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0

( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 2 0 6 7 . 2 9 1 1 3 4 . 8 5 0 . 0 0 2 8 5 . 8 0 7 5  . 0 0

( 3 ) 8 7 8 0 . 0 0 7 9 1 3 0 . 2 9 1 4 6 . 0 0 2 1 3 4 3 . 7 9 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 0 0

( 4 ) 6 4 2 0 . 7 5 0 . 0 0 0 . 0 0 5 9 3 . 0 0 5 0 0 4 . 9 0 3 9 3 . 7 0 0 . 0 0

( 5 ) 2 8 4 0 7 . 1 6 0 . 0 0 0 . 0 0 2 0 4 . 8 5 1 0 9 4 4 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6  . 3 0

( 6 ) 6 8 9 0 . 2 6 6 8 9 . 0 3 0 . 0 0 1 6 3 . 5 1 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0

( 7 ) 2 2 7 6 7  . 13 0 . 0 0 3 2 8 . 0 0 17861 . 3 0 3 4 3 . 8 0 5 7 5 . 5 4 7 7 7 . 7 0

( 8 ) 1 2 8 5 9  . 12 2 4 4 3 . 2 3 5 5 2 . 9 4 4 4 3 4 . 8 3 0 . 0 0 1 0 2 0 . 2 0 6 4  1 .0.0

( 9 ) 2 1 9 9 6  . 8 3 7 0 3 8 . 9 8 1 2 5 3 . 8 1 1 2 7 0 0 . 6 9 2 5 7 5 . 5 0 1 7 4 8 . 4 0 3 2 3 9 . 8 4

( T ) 1 3 9 9 2 4 . 2 7 9 5 7 1 1 . 5 3 2 4 4 0 5 . 0 4 7 1 0 1 6 . 3 9 3 8 4 8 2 . 8 0 8 9 5 8 . 6 6 5 2 4 7 1 . 4 4

( 1 ) A G R I C U L T U R E ( 2 )  O I L - GAS ( 3 )  M A N U F A C T U R I N G

( 4 ) U T I L I T I E S ( 5  ) C O N S T : B L D G  ( 6 ) C ON S T  : 0 t h

( 7 ) R E T / W H O L S A L E ( 8 ) T RA N S / C OMM ( 9 )  S E R V I C E S

( T ) T O T A L

LABOR INPUTS, OUTPUTS. AND REQUIREMENTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a l  s R e c r u  i t  ■

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t i c  R e q u i r e d m e n t

( A ) 17 6 8 2 6 9 5 8 3 0 0 8 5 4 9 6 6 5 8 9 1 3 3 8 8 4 9 2 9 4  1 0 4 0 1 7 4 9 1 5

( E ) 8 8 8 5 9 7 7 2 1 6 4 0 8 7 7 5 9 7 2 1 3 6 3 3 9 2 9 1 3 8 1 0 0 5 9 8 0 1 0 2 1 3 8 7 4 3 0 3 2 7 4 9

( C ) 7 0 4 3 5 3 4 4 8 8 4 8 5 5 4 2 2 9 6 2 9 6 3 3 2 8 1 3 9 4 7 1 5 1 4 3 4 0 3 4 0 5 4 17 168

( D ) 1 0 4 2 9 4 1 8 6 9 1 6 4 7 1 9 5 6 4 8 0 8 139 7 2 1 3 9 4 8 6 1 1 2 0 0 3 6 8 0 1 0 0 1 1 8 9 0 6 1 2 6 3 9 8

( E ) 193 5 8 1 1 8 6 9 2 4 1493 1 0 0 3 0 5 18 5 4 3 1 9 3 2 7 6 1 0 1 7 9 8 2 9 5 4 2 0 1 5 7 3 8 2 1 0 7 7 9 0

( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0

( G ) 1 5 4 7 9 7 5 7 2 7 4 0 0 5 7 2 7 4 1 5 4 7 9 7 0 3 5 4 5 7 0 2 1 8 1 7 4 6 1 7 0

( T ) 1 2 2 7 7 1 0 5 4 9 7 7 6 9 4 7 2 0 2 7 5 6 7 9 4 5 5 0 5 6 9 5 2 0 3 1 3 7 0 3 9 9 1 3 6 3 8 4 1 0 2 1 3 4 2 3 6 0 6 3 3 5 1 9 0

( A )  M A N A G E R I A L  ( B )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R A L



APPENDIX 2 -D

ILLUSTRATION RESULTS FOR 1 9 8 5

2 3 0

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r r . . P r o j  e c t s

O u t p u t C o n s u m p t . C a p i  t a l D p e r a t  i o n P r o j e c t s

( 1 ) 7 3 7 5 . 7 1 7 7 6 7 . 1 3 57 . 0 0 1 4 3 8 5 . 4 1 0 . 0 0 15 . 6 0 1 6 1 . 0 0

( 2 ) 3 2 4 8 9 . 3 6 1 5 0 3 . 4 3 2 8 5 7 5 . 2 0 1 3 2 9 . 4 9 0 . 0 0 3 4 0 . 1 0 75 . 0 0

( 3 ) 1 2 1 9 0 . 7 6 9 3 7 2 0 . 8 7 3 5 5 6  . 76 2 4 4 1 6  . 79 2 2 8 8 5 . 9 0 4 4 9 9 . 7 0 3 0 2 5 5 . 4 8

( 4 ) 1 1 2 4 0 . 2 0 0 . 0 0 0 . 0 0 7 2 5 . 4 5 9 0 9 1 . 7 0 7 2 1 . 9 0 0 . 0 0

( 5 ) 3 7 6 5 1  . 7 9 0 . 0 0 0 . 0 0 2 2 8 . 0 1 1 3 4 9 1 . 8 0 1 3 8 8 . 4 0 2 2 1 8 5 . 6 5

( 6 ) 7 4 0 1 . 3 2 7 4 0 . 1 3 0 . 0 0 1 8 1 . 6 9 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0

( 7 ) 2 6 4 3 0 . 7 0 0 . 0 0 3 2 8 . 0 0 2 0 4 0 9 . 3 3 4 6 0 . 7 0 6 8 4 . 9 0 9 9 4  . 15

( 8 ) 15151 . 77 2 8 7 8 . 8 4 6 5 1 . 5 3 5 2 7 0 . 1 5 0 . 0 0 1 2 1 3 . 7 0 6 4  1 . 0 0

( 9 ) 2 7 4 8 4 . 8 0 8 7 9 5  . 13 156 6 . 6 3 1 4 8 0 3 . 0 3 3 8 1 8  . 4 0 2 0 8 0 . 2 0 4 1 9 9 . 2 8

( T ) 1 7 7 4 1 6 . 4  1 1 1 5 4 0 5 . 5 3 3 4 7 3 5  . 12 8 1 7 4 9 . 3 5 4 9 7 4 8  . 5 0 1 0 9 4 4 . 5 0 6 3 3 3 4  . 16

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S  ( 3 )  M A N U F A C T U R I N G

( 4 )  U T I L I T I E S  ( 5 ) C O N S T : B L DG ( 6 ) C 0 N S T : O t h

( 7  ) R E T / W H O L S A L E  ( 8 ) T R ANS / C OMM ( 9 )  S E R V I C E S

( T )  T O T A L

LABOR INPUTS, OUTPUTS, AND REQUIREMENTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e a . D e v . P o s . D e v Go a  1 s R e c r u i  t •

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t i c  R e q u i r e d me n t

( A ) 2 1 4 2 9 9 6 4 3 3 6 2 1 0 4 2 5 928 1 1 1004 1 0 7 8 7 5 6 2 6 0 4 0 1 7 6 6 5 4

( E ) 1 0 7 6 8 9 9 9 0 1  1 4 9 1 6 5 7 1 8 2 9 4 9 8 4 6 3 5 8 6 0 1 2 0 9 9 4 11581 0 8 7 4 3 0 6 5 8 4 6

( C ) 8 5 3 6 1 4 4 0 1 7 5 8 9 6 5 1 3 6 0 3 8 1 2 1 3 4 0 0 1 5 7 2 5 6 9 9 6 3 0 3 4 0 5 4 2 9 2 0 4

( D ) 1 2 6 3 9 5 23 4  130 5 7 0 3 5 7 8 3 2 2 1 7 7 0 9 5 4 8 0 7 3 1 3 5 3 5 7 1 1 5 2 2 4 0 1 1 8 9 0 6 1 5 3 8 4 9

( E ) 2 3 4 6 0 3 2 4 0 7 1 8 1 8 0 5 1 2 1 2 4 2 2 3 8 9 1 3 1 13361 1 2 3 0 4 7 8 3 3 3 6 0 1 5 7 3 8 2 1 4 8 6 5 7

( F ) 5 3 2 2 7 5 0 0 0 0 5 3 2 2 7 5 0 0 0 0 0

( G ) " 187600 6 3 3 9 9 0 0 6 3 3 9 9 1 8 7 6 0 0 0 4 1 5 8 2 0 2 1 8 1 7 3 5 1 9 1

( T ) 1 2 9 5 3 5 2 6 9 0 9 1 8 1 1 4 2 6 3 3 3 3 1 7 8 5 7 6 6 5 5 9 6 2 1 7 4 4 4 7 4 4  1 2 6 7 3 1 2 0 4 2 3 6 0 6 4 3 9 4 0 4

( A )  M A N A G E R I A L  ( B )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R A L



2-D .2  Numerical Illustration: Total Government Plans and Labor Goals (ECN13

)

APPENDIX 2 - D  2 31

ILLUSTRATION RESULTS FOR W 1 G 1 T 1  1 9 8 0

ECONOMIC VARIABLES '

D o m e s t 1c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . P r o j e c t s

O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i o n P r o j  e c t s

( 1 ) 8 2 8 7 , 3 2 4 4 0 0 . 0 0 57 . 0 0 1 1977 . 6 9 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0

( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 0 6 2 . 6 9 0 . 0 0 8 7 4 . 9 4 75 . 0 0

( 3 ) 8 7 8 0 . 0 0 7 6 7 3 6 . 8 9 1 4 6 . 0 0 2 0 3 0 4 . 1 0 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0

( 4 ) 1 3 1 0 . 2 0 0 . 0 0 0 . 0 0 5 3 8 . 0 3 0 . 0 0 3 9 3 . 7 0 0 . 0 0
( 5 ) 2 7 0 9 0 . 9 5 0 . 0 0 0 . 0 0 2 0 1 . 4 2 5 5 7 . 4 8 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0

( 6 ) 6 7 2 1 . 8 3 6 7 2  . 18 0 . 0 0 1 6 0 . 5 2 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0

( 7 ) 2 1 2 2 0 . 7 7 0 . 0 0 3 2 8 . 0 0 1 7 9 6 3 . 9 4 0 . 0 0 5 7 5 . 5 4 77 7  . 7 0

( 8 ) 1 1 7 2 0 . 5 4 2 2 2 6 . 9 0 5 0 3 . 9 9 3 9 6 2  . 77 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0

( 9 ) 1 8 4 7 9 . 8 3 5 9 1 3 . 5 5 1 0 5 3 . 3 5 1 1 7 8 2 . 2 0 0 . 0 0 1 7 4 8 . 4 0 3 2 3 9 3 . 6 4

( T ) 1 2 7 1 2 7  . 15 9 1 3 3 2  . 1 1 1 2 3 7 1 2 . 8 4 6 7 9 5 3 . 3 6 2 0 1 7 2 . 0 8 9 5 4 7 . 8 0 8 1 6 2 6 . 0 4

( 1 ) A G R I C U L T U R E  

( 4 )  U T I L I T I E S  

( 7 ) R E T / W H O L S A L E  

( T )  T O T A L

( 2 )  O I L - G A S  
( 5  ) C O N S T : B L DG 

( 8 ) T RANS / C OMM

( 3 )  M A N U F A C T U R I N G  

( 6 ) C O N S T : o t h  

( 9 )  S E R V I C E S

LABOR INPUTS, OUTPUTS, AND REQUIREMENTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a l  s R e c r u  i t

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t  i c  R e q u i r e d m e n t

( A ) 1 7 6 8 2 4 0 3 4 3 0 0 8 5 4 9 3 7 3 4 9 1 3 3 8 8 4 9 17 0 4 0 1 7 1991

( B ) 8 8 8 5 9 6 0 8 7 7 4 0 8 7 7 5 9 7 2 1 2 0 0 0 0 2 9 1 3 8 1 0 0 5 9 8 0 2 6 5 5 2 8 7 4 3 0 164 10

( C ) 7 0 4 3 5 2 6 0 5 3 4 8 5 5 4 2 2 9 6 21 198 2 8 1 3 9 4 7 1 5 1 3 6 5 8 0 3 4 0 5 4 8 7 3 3

( D) 1 0 4 2 9 4 162 671 47 195 6 4 8 0 8 1 1 5 4 7 6 3 9 4 8 6 1 1 2 0 0 3 4 3 7 6 4 0 1 1 8 9 0 6 1 0 2 1 5 3

( E ) 1 9 3 5 8 1 157 3 8 1 1 49 3 1 0 0 3 0 5 1 5 5 8 8 8 9 3 2 7 6 1 0 1 7 9 8 0 0 1 5 7 3 8 2 7 8 2 4 7

( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0
( G ) 1 5 4 7 9 7 3 7 3 6 4 0 0 3 7 3 6 4 1 5 4 7 9 7 0 1 5 5 4 7 0 2 1 8 1 7 2 6 2 6 0

( T ) 1 2 2 7 7 1 0 4 4 8 3 8 0 9 4 7 2 0 2 7 5 6 7 9 3 5 3 6 6 0 9 5 2 0 3 1 3 7 0 3 9 9 6 2 9 8 6 2 6 5 5 2 4 2 3 6 0 6 2 3 3 7 9 4

( A )  M A N A G E R I A L  ( B )  P R O F E S S I O N A L  

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G)  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L  

( F )  A G R I C U L T U R A L



APPENDIX 2 -D 2 3 2

ILLUSTRATION RESULTS FOR W 1 G 2 T 1  1 9 8 0

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . P r o j  e c t s
O u t p u t C o n s u m p t . C a p i  t a l O p e r a t i o n P r o j  e c t s

( 1 ) 8 2 8 7 . 3 2 4 7 6 4 . 6 9 57 . 0 0 1 2 3 2 9 . 9 0 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 1 0 5 . 0 0 5 8 0 . 0 5 2 8 5 . 8 0 7 5 . 0 0
( 3 ) 8 7 8 0 . 0 0 7 8 2 2 4 . 4 2 1 4 6 . 0 0 2 0 9 0 9 . 4 3 1 9 6 1 4 . 6 0 3 7 8 1  . 19 2 6 9 0 8 . 8 0
( 4 ) 4 7 8 0 . 9 9 0 . 0 0 0 . 0 0 5 7 0 . 4 4 3 4 0 9 . 0 0 3 9 3 . 7 0 0 . 0 0
( 5 ) 2 8 3 6 1  . 5 3 0 . 0 0 0 . 0 0 2 0 3 . 3 9 1 0 9 4 4 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0

( 6  ) 6 8 3 8 . 6 1 6 8 3 . 8 6 0 . 0 0 162 . 2 5 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0
( 7 ) 2 1 9 4 3  . 82 0 . 0 0 3 2 8 . 0 0 1 7 5 0 5 . 3 7 0 . 0 0 5 7 5 . 5 4 7 7 7 . 7 0

( 8 ) 1 2 4 1 7  . 8 5 2 3 5 9 . 3 9 5 3 3 . 9 7 4 2 3 3 . 4 6 0 . 0 0 1 0 2 0 . 2 0 6 4  1 . 0 0

f 9 J 1 9 3 7 8 . 9 9 6 2 0 1 . 2 8 1 1 0 4 . 6 0 1 2 3 1 3 . 6 1 0 . 0 0 1 7 4 8 . 4 0 3 2 8 9 . 0 0
( T ) 1 3 4 3 0 4 . 8 1 9 3 6 1 6 . 2 3 2 3 7 9 4 . 0 7 6 9 3 3 2 . 8 5 3 4 5 4 7 . 6 5 8 9 5 7  . 9 5 5 2 5 2 1 . 4 0

( 1 )  A G R I C U L T U R E  ( 2 )  0 1 L - G A S  ( 3 )  M A N U F A C T U R I N G

( 4 )  U T I L I T I E S  ( 5  ) C O N S T : B L D G  ( 6 ) C 0 N S T : o t h

( 7 ) R E T / WH OL S A L E  ( 8 ) T R A N S / C O MM ( 9 )  S E R V I C E S

( T )  T O T A L

LABOR INPUTS. OUTPUTS. AND REQUIREMENTS

D o me s t  . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a  1 s R e c r u  i t

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t i c  R e q u i r e d me n t

( A ) 1 7 6 8 2 5 7 2 6 3 0 0 8 5 4 9 5 4 2 6 9 1 3 3 8 8 4 9 1 2 2 2 0 4 5 0 4 3 6 8 3

( B ) 8 8 8 5 9 7 0 5 1 2 4 0 8 7 7 5 9 7 2 1 2 9 6 3 5 2 9 1 3 8 1 0 0 5 9 8 0 2 7 5 0 9 9 8 0 2 1 2 6 0 4 5

( C ) 7 0 4 3 5 3 0 8 2 4 4 8 5 5 4 2 2 9 6 2 5 9 6 9 2 8 1 3 9 47 151 0 7 3 5 5 3 8 1 7 9 13 5 0 4

( D) 1 0 4 2 9 4 1 7 7 2 3 2 4 7  195 6 4 8 0 8 1 3 0 0 3 7 3 9 4 8 6 1 1 2 0 0 3 4 3 9 2 1 0 1 3 3 3 1 0 1167 14

( E ) 193 581 1 7 6 4 4 7 1493 1 0 0 3 0 5 1 7 4 9 5 4 9 3 2 7 6 1 0 1 7 9 8 0 0 1 7 6 4 4 7 9 7 3 1 3

( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0
( G) 1 5 4 7 9 7 4 6 7 1 6 0 0 4 6 7 1 6 1 5 4 7 9 7 0 2 2 5 6 0 2 4 4 6 0 3 5 6 1 2

( T ) 1 2 2 7 7 1 0 5 0 7 4 5 7 9 4 7 2 0 2 7 5 6 7 9 4 1 2 7 3 7 9 5 2 0 3 1 3 7 0 3 9 9 4 7 3 9 9 3486^1 4 7 4 9 2 1 2 9 2 8 7 1

( A)  M A N A G E R I A L  ( B )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R A L



APPENDIX 2 -D 2 3 3

ILLUSTRATION RESULTS FOR W 2 G 1 T 1  1 9 8 0

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . P r o j e c t s
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i o n P r o j  e c t s

( 1 ) 8 2 8 7 . 3 2 5 0 2 7 . 4 4 57 . 0 0 1 2 5 7 9 . 5 7 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 1 3 4 . 8 5 0 . 0 0 3 9 0 . 4 2 75 . 0 0
( 3 ) 8 7 8 0 . 0 0 7 9 1 3 0 . 2 9 1 4 6 . 0 0 2 1 3 0 4 . 7 9 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0
( 4 ) 6 4 2 0 . 7 5 0 . 0 0 0 . 0 0 5 9 3 . 0 0 5 0 0 4 . 9 0 3 9 3  . 7 0 0 . 0 0
( 5  ) 2 8 4 0 7 . 1 6 0 . 0 0 0 . 0 0 2 0 4 . 8 5 1 0 9 4 4 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0
( 6  ) 6 8 9 0 . 2 6 6 8 9 . 0 3 0 . 0 0 163 . 51 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0
( 7 ) 2 2 7 6 7  . 12 0 . 0 0 3 2 8 . 0 0 1 7 8 6  1*. 3 0 3 4 3 . 8 0 5 7 5 . 5 4 7 7 7 . 7 0

( 8 ) 1 2 8 5 9  . 12 2 4 4 3  . 23 5 5 2 . 9 4 4 4 3 4 . 8 3 0 . 0 0 1 0 2 0 . 2 0 6 4 4 . 0 0

( 9 ) 2 1 9 9 6 . 8 3 7 0 3 8 . 9 9 1 2 5 3 . 8 2 1 2 7 0 0 . 6 9 2 5 7 5 . 5 0 1 7 4 6 . 4 0 3 2 3 9 3 . 8 4
( T ) 1 3 9 9 2 4 . 2 6 9 5 7 1 1 . 5 7 2 3 9 6 2 . 2 6 7 0 9 7 7 . 3 9 3 8 4 8 2 . 8 C 9 0 6 1 . 2 8 8 1 6 2 9 . 2 4

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S  ( 3 )  M A N U F A C T U R I N G
( 4 )  U T I L I T I E S  ( 5  J C O N S T : E L D G  ( 6 ) C O N S T t o t h

( 7 ) R E T / WH OL S A L E  ( 8 ) T RA NS / C OMM ( 9 )  S E R V I C E S

( T )  T O T A L

LABOR INPUTS. OUTPUTS. AND REQUIREMENTS

D o m e s t . E x p a t  . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a l  s R e c r u  i t  •

L a b o r L a b o r E x p a t  . D o m e s t 1c E x p a t . D o m e s t i c  R e q u i r e d me n t

17682 6 9 5 8 3 0 0 8 5 4 9 6 6 5 8 9 1 3 3 8 8 4 9 2 9 4  1 0 4 0 1 7 4 9 1 5

8 8 8 5 9 7 7 2 1 6 4 0 8 7 7 5 9 7 2 1 3 6 3 3 9 2 9 1 3 8 1 0 0 5 9 8 0 1 0 2 1 3 8 7 4 3 0 3 2 7 4 9

7 0 4 3 5 3 4 4 8 8 4 8 5 5 4 2 2 9 6 2 9 6 3 3 2 8 1 3 9 4 7 1 5 1 4 3 4 0 3 4 0 5 4 1 7 1 6 8

104 294 1 B 6 9 1 6 4 7 1 9 5 6 4 8 0 8 139 721 3 9 4 8 6 1 1 2 0 0 3 6 8 0 1 0 0 1 1 8 9 0 6 1 2 6 3 9 8

193581 1 8 6 9 2 4 1493 1 0 0 3 0 5 185 431 9 3 2 7 6 1 0 1 7 9 8 2 9 5 4 2 0 1 5 7 3 8 2 1 0 7 7 9 0

5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0
1 54 7 9 7 5 7 2 3 4 0 0 5 7 2 3 4 1 5 4 7 9 7 0 3 5 4 5 7 0 2 1 8 1 7 4 6 1 3 0

12277 10 5 4 9 7 3 6 9 4 7 2 0 2 7 5 6 7 9 4 5 5 0 1 6 9 5 2 0 3 1 3 7 0 3 9 9 1 3 6 3 8 4 1 0 2 1 3 4 2 3 6 0 6 3 3 5 1 5 0

M A N A G E R I A L  ( B )  P R O F E S S I O N A L

S K I L L E D  ( E )  U N S K I L L E D

P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R A L



APPENDIX 2 -D  

ILLUSTRATION RESULTS FOR W 2 G 2 T 1  1SS0

2 3 4

ECONOMIC VARIAELES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . P r o j  e c t s

O u t p u t C o n s u m p t . C a p i  t a 1 O p e r a t  i o n P r o j  e c t s

( 1 ) 8 2 8 7 . 4 0 5 0 2 7 . 4 1 57 . 0 0 1 2 5 7 5 . 0 0 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0

( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 1 3 5 . 0 0 4 4 2  . 79 3 9 0 . 4 2 7 5  . 0 0

( 3 ) 8 7 8 0 . 0 0 7 9 1 3 0 . 2 9 1 4 6 . 0 0 2 1 3 4 4 . 0 0 196 1 4 . 6 0 37 8  1 . 9 0 2 6 9 0 8 . 8 0

( 4 ) 6 4 2 0 . 7 5 0 . 0 0 0 . 0 0 5 9 3 . 0 0 5 0 0 4 . 9 0 3 9 3 . 7 0 0 . 0 0
( 5 ) 2 8 4 0 7 . 1 6 0 . 0 0 0 . 0 0 2 0 4 . 0 0 1 0 9 4 4 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0

( 6 ) 6 8 9 0 . 2 6 6 8 9 . 0 3 0 . 0 0 1 6 3 . 0 0 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0

( 7 ) 2 2 7 6 7  . 13 0 . 0 0 3 2 8 . 0 0 1786 1 . 0 0 3 4 3 . 8 0 5 7 5 . 5 4 7 7 7 . 7 0

( 8 ) 1 2 8 5 9  . 12 2 4 4 3 . 2 3 5 5 2 . 9 4 4 4 3 5 . 0 0 o . o c 1 0 2 0 . 2 0 6 4 1 . 0 0

( 9 ) 2 1 9 9 6 . 8 3 7 0 3 8 . 9 8 1 2 5 3 . 9 2 1 2 7 0 1 . 0 0 2 5 7 5 . 5 0 1 74 6 . 4 0 3 2 3 9 . 8 4

( T ) 1 3 9 9 2 4 . 3 5 9 5 7 1  1 . 5 3 2 3 9 6 2 . 3 6 7 1 0 1 1 . 0 0 3 8 9 2 5 . 5 9 9 0 6 1 . 2 8 5 2 4 7 2 . 2 4

( . 1)  A G R I C U L T U R E  ( 2 )  O I L - G A S  ( 3 )  M A N U F A C T U R I N G

( 4 )  U T I L I T I E S  ( 5 ) C O N S T : B LDG ( 6 ) C O N S T i o t h

( 7 ) R E T / W H O L S A L E  ( 8 ) T RANS / C OMM ( 9 )  S E R V I C E S

( T )  T O T A L

I

LABOR INPUTS, OUTPUTS, AND REQUIREMENTS

D o m e s t . E x p a t  . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a  1 s R e c r u  i t -

L a b o r L a b o r E x p a t . D o m e s t  1 c E x p a t . D o m e s t i c  R e q u i r e d me n t

( A) 17682 6 9 5 9 3 0 0 8 5 4 9 6 6 5 9 9 1 3 3 8 8 4 9 2 4 5 4 0 4 5 0 4 4 9 1 6

( B) 8 8 8 5 9 7 7 2 1 6 4 0 8 7 7 5 9 7 2 1 3 6 3 3 9 2 9 1 3 8 1 0 0 5 9 8 0 2 0 8 0 4 9 8 0 2 1 3 2 7 4 9

( C ) 7 0 4 3 5 3 4 4 8 8 4 8 5 5 4 2 2 9 6 2 9 6 3 3 2 8 1 3 9 4 7 1 5 1 0 3691 3 8 1 7 9 1 7 1 6 8

( D) 104 294 1 8 6 9 1 6 4 7 1 9 5 6 4 8 0 8 139 721 3 9 4 8 6 1 1 2 0 0 3 5 3 6 0 6 0 1 3 3 3 1 0 1 2 6 3 9 8

( E ) 193581 1 8 6 9 2 4 1 4 9 3 1 0 0 3 0 5 185 431 9 3 2 7 6 1 0 1 7 9 8 ' 1 0 4 7 7 0 1 7 6 4 4 7 1 0 7 7 9 0

( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0
( G) 154 7 9 7 5 7 2 7 3 0 0 5 7 2 7 3 1 5 4 7 9 7 0 3 2 8 1 4 0 2 4 4 6 0 4 6  169

( T ) 1 2 2 7 7 1 0 5 4 9 7 7 6 9 4 7 2 0 2 7 5 6 7 9 4 5 5 0 5 6 9 5 2 0 3 1 3 7 0 3 9 9 9 9 3 5 1 2 4 4 9 5 4 7 4 9 2 1 3 3 5 1 9 0

( A) MANAGE RI AL ( B )  P R O F E S S I O N A L ( C )  C L E R I C A L
( D) S K I L L E D ( E )  U N S K I L L E D ( F )  A G R I C U L T U R A L

( G) P R O P R I E T E R S ( T )  T O T A L
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ILLUSTRATION RESULTS FOR W 1G 1T2 1 9 8 5

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . P r o j  e c t s
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i o n P r o j  e c t s

( 1 ) 7 3 7 5 . 7 1 6 3 7 7 . 7 5 57 . 0 0 1 3 0 4 7 . 3 7 0 . 0 0 1 5 . 1 0 1 6 1 . 0 0

( 2 ) 3 1 8 1 2 . 1 7 1 4 6 3  . 34 2 8 5 7 5 . 2 0 1 1 7 2 . 9 3 0 . 0 0 3 4 0 . 1 0 75 . 0 0

( 3 ) 1 2 1 9 0 . 7 6 8 7 5 0 8 . 7 3 3 5 5 6 . 7 6 2 9 1 4 5 . 9 7 2 2 8 8 5 . 9 0 4 4 9 9 . 7 0 3 0 2 5 5 . 4 8

( 4  ) 2 6 6 9 . 6 9 0 . 0 0 0 . 0 0 6 0 1 . 9 1 7 5 3 . 4 5 7 2 1 . 9 0 0 . 0 0
( 5 ) 2 8 8 4 3 . 6 4 0 . 0 0 0 . 0 0 2 2 0 . 4 9 4 8 0 7 . 4 7 1 3 8 8 . 4 0 2 2 1 8 5 . 6 8

( 6 ) 6 9 0 9 . 3 2 6 9 0 . 9 3 0 . 0 0 1 7 5 .  12 0 . 0 0 0 . 0 6 4 8 2 2 . 6 0

( 7 ) 2 3 2 3 3 . 8 0 0 . 0 0 3 2 8 . 5 5 1 8 5 3 2 .  14 0 . 0 0 6 8 4 . 9 0 9 9 4  . 15

( 8 ) 1 2 7 8 5 . 0 5 2 4 2 9 . 1 6 5 4 9 . 7 6 4 2 7 7 . 3 3 0 . 0 0 1 21 3 . 7 0 64 1 . 0 0

( 9 ) 2 1 0 3 2 . 3 4 6 7 3 0 . 3 5 1 1 9 8 . 8 4 1 2 8 3 0 . 9 3 0 . 0 0 2 0 8 0 . 2 0 4 1 9 9 . 2 8

( T  ) 1 4 6 8 5 2 . 4 8  10 5 2 0 0 . 2 6 3 4 2 6 6  . 1 1 8 0 0 0 4 . 1 9 2 8 4 4 6 . 8 2 1 0 9 4 4 . 0 0 6 3 3 3 4 . 1 9

(1  ) A G R I C U L T U R E ( 2 )  O I L - GAS ( 3 )  M A N U F A C T U R I N G

( 4 ) U T I L I T I E S ( 5 ) C 0 N S T : B L D G  ( 6 ) C O N S T : o t h

( 7 ) R E T / W H O L S A L E  ( 8 ) T RANS / C OMM ( 9 )  S E R V I C E S  

( T )  T O T A L

LABOR INPUTS. OUTPUTS, AND REQUIREMENTS

D o m e s t . E x p a t  . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e a . D e v . P o s . D e v G o a  1 s R e c r u  i t ■

L a b o r L a b o r E x p a t . D o m e s t 1c E x p a t . D o m e s t i c  R e q u i r e d me n t

( A ) 2 1429 4 1 6 4 3 6 2 1 0 3 2 5 3 8 0 2 1 1 104 1 0 6 8 7 147 0 4 0 1 7 243 1

( B ) 1 0 7 6 8 9 6 9 4 7 1 4 9 1 6 5 7 1829 2 0 3 0 6 3 5 8 6 0 1 2 0 9 9 4 0 17 9 5 8 8 7 4 3 0 4 3 3 2 4

( C ) 8 5 3 6 1 2 7 6 7 1 5 8 9 6 5 1 3 6 0 2 1 7 7 5 3 4 0 0 1 5 7 2 5 6 0 6 3 8 3 3 4 0 5 4 1 6 4 8  1

( D) 1 2 6 3 9 5 1 8 1 1 1 0 5 7 0 3 5 7 8 3 2 2 1 2 4 0 7 5 4 8 0 7 3 1 3 5 3 5 7 6 2 2 0 4 0 1 1 8 9 0 6 1 1 1 2 4 2

( E ) 2 3 4 6 0 3 1 5 7 3 8 2 1 8 0 5 1 2 1 2 4 2 1 5 5 5 7 7 1 13361 1 2 3 0 4 7 0 0 1 5 7 3 8 2 7 9 8 7  1

( F ) 5 3 2 2 7 5 0 0 0 0 5 3 2 2 7 5 0 0 0 0 0
( G) 1 8 7 6 0 0 2 1 8 1 7 0 0 2 1 8 1 7 1 8 7 6 0 0 0 0 0 2 1 8 1 7 34 15

( T ) 1 2 9 5 3 5 2 4 6 1 6 1 5 1 1 4 2 6 3 3 3 3 0 7 8 3 4 7 3 5 2 9 6 2 2 7 4 4 4 7 3 4 1 6 2 3 5  1 2 4 3 4  1 4 2 3 6 0 6 2 5 6 7 6 6

( A )  M A N A G E R I A L  ( B )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G)  P R D P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R A L
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ILLUSTRATION RESULTS FOR W 2 G 2 T 2  1 9 8 5

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . P r o j  e c t s
O u t p u t C o n s u m p t . C a p  i t a l O p e r a t  i o n P r o j  e c t s

( 1 ) 7 3 7 5 . 7 1 7 7 6 7 . 1 3 7 5 . 0 0 1 4 3 8 5 . 4 1 0 . 0 0 15 . 6 0 1 6 1 . 0 0

( 2 ) 3 2 4 8 0 . 3 6 1 5 0 3 . 4 3 2 8 5 7 5 . 2 0 1 3 2 9 . 5 0 0 . 0 0 3 4 0 . 1 0 75 . 0 0

( 3 ) 1 2 1 9 0 . 7 6 9 3 7 2 0 . 8 7 3 5 5 6 . 7 6 2 4 4 1 6 . 7 9 2 2 8 8 5 . 9 0 4 4 9 9 . 7 0 3 0 2 5 5 . 4 8

( 4 ) 1 1 2 4 0 . 2 0 0 . 0 0 0 . 0 0 7 2 5 . 4 5 9 0 9 1 . 7 0 721 . 9 0 0 . 0 0
( 5 ) 3 7 6 5 1  . 7 9 0 . 0 0 0 . 0 0 2 2 8 . 0 1 13 4 9 1  . 8 0 1 3 8 8 . 4 0 2 2 1 8 5 . 6 8

( 6 ) 7 4 0 1 . 3 2 7 4 0 . 1 3 0 . 0 0 1 8 1 . 6 9 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0
( 7 ) 2 6 4 3 0 . 7 0 0 . 0 0 3 2 8 . 0 0 2 0 4 0 9 . 9 8 4 6 0 . 7 0 6 8 4 . 9 0 9 9 4 .  15

( 8 ) 1 5 1 5 1 . 7 7 2 8 7 8  . 84 651 . 5 3 5 2 7 0 . 1 5 0 . 0 0 1213 . 7 0 6 4 1 . 0 0
( 9 ) 27484_.  8 0 8 7 9 5 .  14 1 5 6 6 . 6 3 1 4 8 0 3 . 0 3 38 1 8 . 4 0 2 0 8 0 . 2 0 ' 4 1 9 9 . 2 8

( T ) 1 7 7 4 0 7 . 4 1 1 1 5 4 0 5 . 5 4 3 4 7 5 3  . 12 8 1 7 5 0 . 0 1 4 9 7 4 8 . 5 0 1 0 9 4 4 . 5 0 6 3 3 3 4  . 19

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S  

( 4 )  U T I L I T I E S  ( 5  ) C O N S T : B L DG

( 7  ) R E T / W H O L S A L E  ( 8 ) T RA NS / C OMM 

( T )  T O T A L

( 3 )  M A N U F A C T U R I N G  

( 6 ) C O N S T : o t h  

( 9 )  S E R V I C E S

LABOR INPUTS. OUTPUTS, AND REQUIREMENTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v Goa 1 s R e c r u i  t  ■

L a b o r L a b o r E x p a t . D o m e s t 1c E x p a t . D o m e s t i c  R e q u i r e d me n t

( A ) 2 1 4 2 9 9 6 4 3 3 6 2 1 0 3 2 5 9 2 8 1 1 1 104 1 0 6 8 7 5 6 2 6 0 4 0 1 7 6 6 5 4

( B ) 1 0 7 6 8 9 9 8 0 1  1 4 9 1 6 5 7 1 8 2 9 4 8 8 4 6 3 5 8 6 0 1 2 0 9 9 4 1 1581 0 8 7 4 3 0 6 4 8 4 6

( C ) 8 5 3 6 1 4 4 0 1 7 5 8 9 6 5 1 3 6 0 3 8 1 2 1 3 4 0 0 1 5 7 2 5 6 9 9 6 3 0 3 4 0 5 4 2 9 2 0 4

( D) 1 2 6 3 9 5 2 3 4 1 3 0 5 7 0 3 5 7 8 3 2 2 1 7 7 0 9 5 4 8 0 7 3 1 3 5 3 5 7 1 1 5 2 2 4 0 1 1 8 9 0 6 1 5 3 8 4 9

( E ) 2 3 4 6 0 3 2 4 0 7 1 8 1B05 1 2 1 2 4 2 2 3 8 9 1 3 113 361 1 2 3 0 4 7 8 3 3 3 6 0 1 5 7 3 8 2 1 4 8 6 5 7

( F ) 5 3 2 2 7 5 0 0 0 0 5 3 2 2 7 5 0 0 0 0 0
( G) 1 8 7 6 0 0 6 3 3 9 9 0 0 6 3 3 9 9 1 8 7 6 0 0 0 4 1 5 8 2 0  ' 2 1 8  17 3 5 2 1  1

( T ) 1 2 9 5 3 5 2 6 8 9 9 1 8 1 1 4 2 6 3 3 3 3 0 7 8 5 7 5 6 5 5 9 6 2 2 7 4 4 4 7 3 4 1 2 6 7 3 1 2 0 . 4 2 3 6 0 6 4 3 8 4 2 4

( A )  M A N A G E R I A L  ( B )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R A L
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2 -D .3 Numerical Illustration: Government Agencies Plans and Labor Goals (ECN14

)

ILLUSTRATION RESULTS FOR W J. 1 9 8 0

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . P r o j  e c t s

O u t p u t C o n s u m p t . C a p i  t a l O p e r a t  i o n P r o j e c t s

( 1 ) 8 2 8 7 . 3 2 6 4 7 1 . 8 9 5 7 . 0 0 1 2 1 3 3 . 0 2 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0

( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 0 8 0 . 6 5 0 . 0 0 8 6 2  . 4 2 7 5 . 0 0

( 3 ) 8 7 8 0 . 0 0 8 0 2 3 1 . 1 9 1 4 6 . 0 0 2 0 5 8 4 . 2 2 196 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0
( 4 ) 1 4 2 5 . 2 4 0 . 0 0 0 . 0 0 551 . 14 0 . 0 0 3 9 3  . 7 0 0 . 0 0
( 5 ) 2 5 7 0 9 . 2 5 0 . 0 0 0 . 0 0 2 0 2 . 4 9 8 2 5 6 . 6 3 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0

( 6 ) 6 7 8 3 . 9 1 6 7 8 . 3 9 0 . 0 0 1 6 1 . 3 9 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0

( 7 ) 2 4 2 0 6 . 5 3 0 . 0 0 3 2 8 . 0 0 1 7 2 3 2 . 9 2 0 . 0 0 5 7 5  . 54 7 7 7  . 7 0

( 8 ) 1 2 4 4 3 . 6 8 2 3 5 8 . 6 0 5 3 3  . 7 0 4 1 1 4 . 3 2 0 . 0 0 1 0 2 0 . 2 0 6 4  1 . 0 0

( 9 ) 2 0 1 7 4 . 3 7 6 4 5 5  . 79 1 1 4 9 . 9 4 1 2 0 4 3 . 6 4 0 . 0 0 174 8 . 4 0 3 2 3 9 . 8 4

( T ) 1 3 1 3 2 6 . 0 0 9 7 5 7 8 . 4 5 2 3 8 3 9 . 1 4 6 8 1 0 3 . 7 9 2 7 8 7  1 . 2 3 9 5 3 5 . 2 8 5 2 4 7 2 . 2 4

( 1 ) A G R I C U L T U R E ( 2 )  O I L - GAS ( 3 ) M A N U F A C T U R I N G

( 4 ) U T I L I T I E S C S )  C ONS T : B L DG ( 6 ) C O N S T : o t h

( 7  ) R E T / W H O L S A L E ( 8 ) T RA NS / C OMM ( 9 ) S E R V I C E S

( T )  T O T A L

LABOR INPUTS. OUTPUTS. AND REQUIREMENTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a l  s R e c r u  i t

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t i c  R e q u i r e d m e n t

1 7 6 8 2 4 7 7 8 3 0 0 8 5 4 9 4 4 7 8 9 1 3 3 8 S 4 9 761 0 4 0 1 7 2 7 3 5

8 8 8 5 9 64 150 4 0 8 7 7 5 9 7 2 1 2 3 2 7 3 2 9 1 3 8 1 0 0 5 9 8 0 2 3 2 7 9 8 7 4 3 0 1 9 6 8 3

7 0 4 3 5 2 9 6 6 3 4 8 5 5 4 2 2 9 6 2 4 8 0 8 2 8 1 3 9 4 7 1 5 1 0 4 3 9 1 3 4 0 5 4 1 2 3 4 3

1 0 4 2 9 4 1 6 6 9 1 2 47 195 6 4 8 0 8 1 19 7 1 7 3 9 4 8 6 1 1 2 0 0 3 4 8 0 0 6 0 1 1 8 9 0 6 1 0 6 3 9 4

1 9 3 5 8 1 1 5 7 3 8 1 149 3 1 0 0 3 0 5 1 5 5 8 8 8 9 3 2 7 6 1 0 1 7 9 8 0 0 1 5 7 3 8 2 7 8 2 4 7

5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0
1 5 4 7 9 7 5 3 1 4 0 0 0 5 3 1 4 0 1 5 4 7 9 7 0 3 1 3 2 3 0 2 1 8 1 7 4 2 0 3 6

1 2 2 7 7 1 0 4 7 6 0 2 4 9 4 7 2 0 2 7 5 6 7 9 3 8 1 3 0 4 9 5 2 0 3 1 3 7 0 3 9 9 8 0 0 9 0 2 7 6 7 0 4 2 3 6 0 6 2 6 1 4 3 8

M A N A G E R I A L  ( B )  P R O F E S S I O N A L  

S K I L L E D  ( E )  U N S K I L L E D

P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L  

( F )  A G R I C U L T U R A L
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ILLUSTRATION RESULTS FOR W 2  1 9 8 0

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . P r o j  e c t s

O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i o n P r o j  e c t s

( 1 ) 8 2 8 7 . 3 2 6 5 3 6 . 2 2 57 . 0 0 1 2 1 8 6 . 3 0 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0

( 2 ) 2 3 5 1 5  . 7 0 1 3 6 2 . 5 9 2 1 6 2 4 . 5 0 1 0 8 7 . 7 5 0 . 0 0 8 6 2 . 4 2 75  . 0 0

( 3 ) 8 7 8 0 . 0 0 8 0 3 3 3 . 7 0 1 4 0 . 0 0 2 0 6 8 2 . 4 0 1 9 6 1 4 . 6 0 3 7 8 1  . 9 0 2 6 9 0 8 . 8 0

( 4 ) 2 5 3 3 . 5 3 0 . 0 0 0 . 0 0 5 5 5 . 8 4 1 0 9 9 7 . 8 0 3 9 3  . 7 0 0 . 0 0
( 5 ) 2 4 9 4 1 . 8 1 0 . 0 0 0 . 0 0 2 0 2 . 8 0 7 4 8 3 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0

( 6 ) 5 8 9 0 . 2 6 6 7 8  . 6 3 0 . 0 0 161 . 6 6 0 . 0 0 0 . 0 0 0 . 0 0
( 7 ) 2 4 3 2 0 . 2 6 0 . 0 0 3 2 8 . 0 0 1 7 3 1 2 . 0 0 0 . 0 0 5 7 5 . 5 4 7 7 7  . 7 0

( 8 ) 1 2 5 8 0 . 2 9 2 3 9 0 . 2 5 5 4 0 . 0 0 4 1 6 4  . 6 0 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0

( 9 ) 2 0 3 0 3 . 9 6 6 4 9 7 . 2 6 1 1 5 7 . 3 3 1 2 1 3 5  . 4 0 0 . 0 0 1 7 4 8 . 4 0 3 2 3 9 . 8 4

( T ) 1 3 2 1 5 3  . 13 9 7 7 9 8 . 6 5 2 3 8 4 6 . 8 3 6 8 4 8 8 . 7 5 3 8 0 9 5 . 4 0 9 5 3 5 . 2 8 4 7 6 4 9 . 6 4

( 1 ) A G R I C U L T U R E ( 2 )  O I L - GAS ( 3 )  M A N U F A C T U R I N G

( 4 ) U T I L I T I E S . ( 5  ( C O N S T : B L DG ( 6 ) C O N S T : o t h

( 7  ) R E T / W H O L S A L E ( 8 ) T R A NS / C OMM ( 9 )  S E R V I C E S

( T )  T O T A L

LABOR INPUTS. OUTPUTS. AND REQUIREMENTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a  1 s R e c r u  i t  •

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t i c  R e q u i r e d m e n t

( A ) 1 7 6 8 2 5 2 1 4 3 0 0 8 5 4 9 4 9 1 4 9 1 3 3 8 8 4 9 1 196 0 4 0 1 7 3 1 7 1

( E ) 8 8 8 5 9 6 6 8 1 8 4 0 8 7 7 5 9 7 2 1 2 5 9 4 1 2 9 1 3 8 1 0 0 5 9 8 0 2 0 6 1 2 8 7 4 3 0 2 2 3 5 1

( C ) 7 0 4 3 5 3 0 8 0 9 4 8 5 5 4 2 2 9 6 2 5 9 5 4 2 8 1 3 9 4 7 1 5 1 0 3 2 4 5 3 4 0 5 4 1 3 4 8 9

( D ) 1 0 4 2 9 4 1 6 9 3 7 4 4 7  195 6 4 8 0 8 1 2 2 1 7 9 3 9 4 8 6 1 1 2 0 0 3 5 0 4 6 8 0 1 1 8 9 0 6 1 0 8 8 5 6

( E ) 193 5 8 1 1 5 7 3 8 1 149 3 1 0 0 3 0 5 1 5 5 8 8 8 9 3 2 7 6 1 0 1 7 9 8 0 0 1 5 7 3 8 2 7 8 2 4 7

( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0

( G ) 1 5 4 7 9 7 5 4 6 2 2 0 0 5 4 6 2 2 1 5 4 7 9 7 0 3 2 8 0 5 0 2 1 8 1 7 4 3 5 1 8

( T ) 1 2 2 7 7 1 0 4 8 4 2 1 8 9 4 7 2 0 2 7 5 6 7 9 3 8 9 4 9 8 9 5 2 0 3 1 3 7 0 3 9 9 8 4 4 6 9 2 3 8 5 7 4 2 3 6 0 6 2 6 9 6 3 2

( A )  M A N A G E R I A L  ( B )  P R O F E S S I O N A L  ( C )  C L E R I C A L

( D )  S K I L L E D  ( E )  U N S K I L L E D  ( F )  A G R I C U L T U R A L

( G )  P R O P R I E T E R S  ( T )  T O T A L
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ILLUSTRATION RESULTS FOR W 2  1 9 8 0

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . P r o j  e c t s
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i o n P r o j  e c t s

( 1 ) 8 2 8 7 . 3 2 7 0 4 4 . 8 0 57 . 0 0 1 2 6 0 8 . 8 2 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 1 3 8 . 9 5 0 . 0 0 8 6 2 . 4 2 7 5 . 0 0
( 3 ) 8 8 1 3 . 2 9 8 1 9 9 7 . 3 2 1 4 6 . 0 0 2 1 4 1 8 . 2 8 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 0 . 0 0
( 4 ) 6 4 8 7 . 7 6 0 . 0 0 0 . 0 0 5 9 4 . 2 2 5 0 0 4 . 9 0 3 9 3 . 7 0 0 . 0 0
( 5 ) 2 4 9 8 4 . 7 3 0 . 0 0 0 . 0 0 2 0 5 . 2 3 7 4 8 3 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0

( 6 ) 6 8 9 2  . 14 6 8 9  . 4 0 0 . 0 0 1 6 3 . 7 7 0 . 0 0 0 . 0 0 0 . 0 0
( 7 ) 2 5 4 5 3 . 5 7 0 . 0 0 3 2 8 . 0 0 1 7 9 1 5 . 0 5 2 0 3 . 6 0 5 7 5 . 5 4 7 7 7 . 7 0

( 8 ) 1 3 4 5 4 . 0 7 2 2 5 6 . 2 7 5 7 8 . 5 0 4 5 0 4 . 8 1 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0

( 9 ) 2 2 9 1 1 . 8 1 7 3 3 1 . 7 7 1 3 0 5 . 9 7 1 2 7 9 0 . 6 1 19 1 1 . 4 0 1 7 4 8 . 4 0 3 2 3 9  . 84

( T ) 1 4 0 8 0 0 . 3 9  10 0 7 0 2 . 1 5 2 4 0 3 9 . 9 7 7 1 3 3 9 . 7 4 3 4 2 1 7 . 5 0 9 5 3 5 . 2 8 2 0 7 4 0 . 8 4

( 0 A G R I C U L T U R E ( 2 )  O I L - GAS ( 3 ) M A N U F A C T U R I N G

( 4 ) U T I L I T I E S ( 5 ( C O N S T : B L D G  ( 6 ) C O N S T : o t h

( 7 ) R E T / W H O L S A L E ( 8 ) T RA NS / C OMM ( 9 ) S E R V I C E S
( T ) T O T A L

LABOR INPUTS, OUTPUTS, AND REQUIREMENTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a  1 s R e c r u i  t  ■

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t i c  R e q u i r e d me n t

( A) 1 7 6 8 2 7 4 1 6 3 0 0 8 5 4 9 7 1 1 6 9 1 3 3 8 8 4 9 3 3 9 9 0 4 0 1 7 5 3 7 3

( E ) 8 8 8 5 9 7 9 2 4 7 4 0 8 7 7 5 9 7 2 1 3 8 3 7 0 2 9 1 3 8 1 0 0 5 9 8 0 8 1 8 2 8 7 4 3 0 3 4 7 8 0

( C ) 7 0 4 3 5 3 7 1 2 4 4 8 5 5 4 2 2 9 6 3 2 2 6 9 2 8 1 3 9 4 7 1 5 1 3 0 7 0 0 3 4 0 5 4 1 9 8 0 4

( D) 1 0 4 2 9 4 18 6 5 3 4 4 7 1 9 5 6 4 8 0 8 1 3 9 3 3 9 3 9 4 8 6 1 1 2 0 0 3 6 7 6 2 8 0 1 1 8 9 0 6 1 2 6 0 1 6

( E ) 193 581 175 411 1493 1 0 0 3 0 5 1 7 3 9 1 8 9 3 2 7 6 1 0 1 7 9 8 1 8 0 2 9 0 1 5 7 3 8 2 9 6 2 7 7

( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0
( G) 1 5 4 7 9 7 6 9 1 0 7 0 0 6 9 1 0 7 1 5 4 7 9 7 0 4 7 2 9 0 0 2 1 8 1 7 5 8 0 0 3
( T ) 122 77 10 5 5 4 8 3 9 9 4 7 2 0 2 7 5 6 7 9 4 6 0 1 1 9 9 5 2 0 3 1 3 7 0 3 9 9 1394 16 8 1 8 2 4 2 3 6 0 6 3 4 0 2 5 3

( A) M A N A G E R I A L ( E )  P R O F E S S I O N A L ( C )  C L E R I C A L

( D)  S K I L L E D  ( E )  U N S K I L L E D  ( F ) A G R I C U L T U R A L

( G)  P R O P R I E T E R S  ( T )  T O T A L
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ILLUSTRATION RESULTS FOR W 4  1 9 8 0

ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i  0 G o v e r n . G o v e r n . P r o j  e c t s
O u t p u t C o n s u m p t . C a p  1t a 1 O p e r a t 1 o n P r o j e c t s

( 1 ) 8 2 8 7 . 3 2 6 5 5 6 . 4 3 57 . 0 0 1 2 2 0 2 . 1 5 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 0 8 9 . 5 3 0 . 0 0 8 6 2 . 4 2 75 . 0 0
( 3 ) 8 7 8 0 . 0 0 8 0 3 5 9 . 6 9 1 6 4 . 0 0 2 0 7 1 0 . 9 8 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0
( 4 ) 2 3 5 5 . 2 6 0 . 0 0 0 . 0 0 5 5 7 .  16 9 1 6 . 4 0 3 9 3 . 7 0 0 . 0 0
( 5 ) 2 4 7 7 0 . 3 4 0 . 0 0 0 . 0 0 2 0 2 . 9 2 7 3 0 9 . 6 2 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0
( 6 ) 6 7 8 2 . 4 2 6 7 8 . 2 4 0 . 0 0 16 1 . 76 0 . 0 0 0 . 0 0 4 9 2 2 . 6 0
( 7 ) 2 9 5 1 0 . 5 7 0 . 0 0 3 2 8 . 0 0 1 7 3 3 5 . 0 2 1 6 4 . 9 0 5 7 5 . 5 4 7 7 7  . 7 0
( 8  ) 1 2 5 2 1 . 7 4 2 3 9 2 . 4 3 54 1 . 44 4 1 7 9 . 5 5 0 . 0 0 1 0 2 0 . 2 0 64 1 . 0 0
( 9 ) 2 0 9 8 5 . 4 7 6 7 1 5 . 3 5 1196 . 17 1 2 1 6 2 . 0 7 3 2 9 . 6 0 1 7 4 8 . 4 0 3 2 3 9 . 8 4
( T ) 1 3 7 5 0 8 . 8 2 9 8 0 8 4 . 7 3 239 1 1 . 1  1 6 8 6 0 1 . 1 4 2 8 3 3 5  . 12 9 5 3 5 . 2 8 5 2 5 7 2 . 2 4

( 1 ) A G R I C U L T U R E ( 2 )  O I L - GAS ( 3 ) M A N U F A C T U R I N G
( 4 ) U T I L I T I E S ( 5  ) C O N S T : B L DG ( 6 ) C O N S T : o t h
( 7 ) RE T / W H O L S A L E ( 8 ) T RANS / C OMM ( 9 ) S E R V I C E S
( T )  T O T A L

LABOR INPUTS, OUTPUTS, AND REQUIREMENTS
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( C ) 7 0 4 3 5 31 103 4 8 5 5 4 2 2 9 6 2 6 2 4 8 2 8 1 3 9 4 7 1 5 1 0 2 9 5 1 3 4 0 5 4 1 3 7 8 3
( D) 1 0 4 2 9 4 1 6 9 7 6 1 4 7 1 9 5 6 4 8 0 8 1 2 2 5 6 6 3 9 4 8 6 1 1 2 0 0 3 5 0 8 5 5 0 1 1 8 9 0 6 1 0 9 2 4 3
( E ) 193 581 1 5 7 3 8 1 1 49 3 1 0 0 3 0 5 1 5 5 8 8 8 9 3 2 7 6 1 0 1 7 9 8 0 0 1 5 7 3 8 2 7 8 2 4 7
( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 0 6 2 0 0 0 0 0
( G) 1 5 4 7 9 7 5 6 4 9 4 0 0 5 6 4 9 4 1 5 4 7 9 7 0 3 4 6 7 7 0 2 1 8 1 7 4 5 3 9 0
( T ) 1 2 2 7 7 1 0 4 9 7 1 0 9 1 0 4 7 2 0 2 6 5 6 7 9 3 9 2 3 8 9 9 6 2 0 3 1 3 7 0 3 9 9 8 6 7 9 8 4 9 8 5 4 2 3 6 0 6 2 8 2 5 2 3
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3-B HOUSING DEVELOPMENT AND EXPATRIATE LABOR 
MULTIPLIER

As indicted be fore , the new expatriate labor and their fam ilies are necessary 

parts to  the accounting o f the total fam ily stocks. W e have also alluded to  the 

existence o f a m ultiplier a f f ec t  between the expatriate labor, needed in the housing 

industry and their requirement fo r  housing units. While this argument is limited here 

to  construction  labor inputs, it can evidently also be expanded to  include similar 

interdependencies between construction activ ity and the res t o f the industrial 

s tructu re  in a country. In this way we can account fo r  the im port o f labor needed 

fo r  other industries as a result o f  the increase in the p roduction  o f housing 

construction. This can be done via an econom ic inpu t-ou tp u t model and its labor 

input ratios per unit o f output. This argument here is im portant when w e see that 

the to ta l amount o f labor im ported fo r  other industries may depend on the output 

o f  the construction  industry. Vice versa, the labor im ported w ill have to  be 

housed— and so on— to  produce a fu rthe r m ultip lier e f f ec t  via the overall industrial 

development activities.

To accom modate the later extension and fo r  purposes o f  c la rify ing  the 

linkages to  the econom ic model we here f ir s t  assume a stable econom ic structure 

and known production  technology and use the basic Leontie f in p u t-o u tp u t model 

[ 185, 214,  2 8 0 ]  to  establish the relationships w ith  the overall industrial structure. 

This assumption w ill be relaxed in the next section to  link housing development 

requirem ents model to  the s o c io -  econom ic model developed in chapter 2. 

How ever fo r  purpose o f illustrations, we f ir s t  w rite

q = (I -  A)~1 y 

/ = Lq

/ = L(I -  A)_1y (3-B.2)

(3-B . 1)

where

q nx 1 vector array o f sec to r outputs

y nx1 vector array o f final demand
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/ ~ WX1 vecto r array o f labor input in various age -sw ill occupation
categories

A = nxn matrix o f in te r-industria l inpu t-ou tp u t coe ffic ien ts

I  = nxn identity matrix

L -  w xn matrix o f labor input per unit output ra tios where l is
the p ropo rtion  o f labor in c itizensh ip -occupation  category i,J, i= 
1....w, in industrial secto r j, j=  1....n.

Next we distinguish between local and expatriate labor is in

'  = ' ti + ' x (3-B.3)

where

/

/
X

a vecto r o f local labor arrayed by each age—skill occupation 
category

a vecto r o f expatriate labor arrayed by each age—skill occupa
tion category

with, o f course, the same a ge -sk ill-o ccupa tion  categories in L. If all o f the 

construction  labor needed is locally available then there w ill be no urgent need fo r  

im porting expatriate labor in which case w e may set / equal to  the zero vector. 

However if  there is a capacity lim itation on local labor, including construction  labor, 

then there w ill be a need to  im port labor and consequently a need to  house them 

also. In any case fro m  (3.11) and (3.12) we obtain

/ x = L(l -  A ) " 1 y -  / d (3-B.4)

The number o f expatriate fam ilies is a ffe c te d  by the number o f fam ilies 

entering the country fo r  w o rk  purposes. Those fam ilies as w ell as all others w ill be 

housed if  there is enough housing stock available to  meet the ir need. O therw ise 

new houses have to  be built and such lag w ill necessarily a f f ec t  an increase in the 

final demand component in the industrial model. Again such demand w ill generate 

additional need fo r  labor to  service the housing and its supporting industries. This 

labor may have to  be im ported and the additionally im ported labor w ill need housing.



APPENDIX 3 - B 2 4 6

And so on we realize the multiplier relationship between fam ily model we have 

developed in this section and the industrialization model developed earlier.

Follow ing the same principles presented in (3.12) and assuming that all 

elements in /  results fro m  the desired increase in housing and its multipliers, we 

w rite

f  = r / <t)

/  [L ( I -  A ) "1 (3-B.5)

In this fo rm  we assume that expatriate labor in / w ill be used to  build
X (t)

multiplied units o f houses as well as the multiplied needs o f the supporting 

industries. How ever since some o f this labor may already ex is t domestically we 

define the net expatriate labor as

/ = L ( I - A ) -1
X

and rew rite  (3.14 as)

f  = /  [L ( I -  A)
X X -  / d]

and since the to ta l new families to  be housed is

(3 -B .6)

(3-B.7)

f  (t) = f  (t) + f  (t) + f  (t) 
n d,n x,n  x +

(3-B.8)

and by substitu tion o f equation (3-B.6)

f  (t) = f  (t) + f (t) + T [ L(I -  A)
n d.n x.n x

-  1
-  'd  ] (3-B.9)

In this fo rm  we relate f  , the to ta l new  families and h , the new houses
n n

through a linear function that considers the m ultip lier e ffe c t o f building new units o f 

houses. In the fo llow ing  section w e w ill relax the assumption o f  stable econom ic 

structure and sub ject the econom ic input output relationships to  the kind o f planning 

activities examined in the previous chapter o f this thesis.
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3-C SOLUTION OUTPUTS FOR ALTERNATIVE HOUSING 
DEVELOPMENT GOALS

3-C.1 N um erica l Results For ECHSE1 Illu s tra tio n

NEW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c F a m i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 2 2 0 8  . 6 2 4  . 5 0 . 0 .  1 0 9 0 9 . 6 0 3 1  . 0 . 0 . 1 9 8 2 2
- 2 2 1 7 9 6 . 8 9 5 1  . 1 3 3 5  . 9 5 .  7 2 6 2 7 . 9 6 7 9 5 . 1 3 6 9 7  . 6 5 0 . 2 1 5 9 4 6
- 3 1 1 6 3 9 . 6 3 7 5  . 1 06 6 . 1 3 4 .  2 0 5 0 0 . 5 4 7 1  1 . 6 1 1 3 . 9 8 0 . 1 0 1 5 1 8
- 4 1 192 . 1 38 7 . 371 . 76 . 124 1 . 3 8 6 4  . 3 1 6  . 0 . 8 4 4 7
- 5 0 . 2 2 8  . 9 9  . 57 . 8 1 4  . 6 0 3  . 3 5 7  . 0 . 2 1 5 8

RG OW S 2 - 1 1 7 8 8  . 6 1 8  . 9 9  . 19 . 2 2 4 9  . 2 7 2 5  . 0 . 0 . 7 4 9 8
- 2 1 7 8 0 0 . 1 1 2 1 4 . 2 3 0 0 . 26 7  . 5 1 0 6  . 7 9 5 3  . 3 5 7  . 0 . 4 4 9 9 7
- 3 1 1 2 2 7  . 1 1 9 7 6  . 4 118. 7 6 3  . 7 3 2 9  . 5 8 9 9  . 1 0 3 2  . 0 . 4 2 3 4 4
- 4 2 9 8 0 . 4 8 5 1  . 2 7 3 2  . 76 2  . 2 9 4 7 . 1677 . 3 5 7  . 3 2 4  . 1 6 6 3 0
- 5 1 6 1 3 . 3 6 2 6  . 2 2 1 3  . 1776 . 4 2 7  . 0 . 0 . 3 5 6  . 1 0 0 1  1

T N  OW S Z - 1 1 9 9 8  . 1 2 0 1  . 3 6 8  . 19 . 1 8 4 8  . 0 . 0 . 0 . 5 4 3 4
- 2 3 9 4  . 2 1 6  . 74 . 57 . 0 . 0 . 0 . 0 . 741
- 3 1 2 0 1  . 7 8 6  . 2 2 1  . 19 . 5 6 9  . 0 . 0 . 0 . 2 7 9 6

H T  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 1 6 2 1 . 0 . 0 . 1621
- 2 0 . 61 . 24 . 0 . 0 . 0 . 0 . 0 . 85
- 3 0 . 54 . 0 . 0 . 0 . 0 . 0 . 0 . 54

H T  OW S Z - 1 4 1 2  . 108 . 0 . 0 . 0 . 5 2 8  . 0  . 0 . 104 8
- 2 0 . 2 1 6  . 5 0 . 19 . 0 . 0 . 0 . 0 . 2 8 5
- 3 0 . 168 . 5 0 . 19 . 0 . 0 . 0 . 0 . 2 3 7

T R  RT S Z - 1 9 9 9  . 1 14 . 24 . 0 .  1 4 0 8 9 . 0 . 0 . 0 . 1 5 2 2 6
- 2 1 7 9 7  . 8 4 0 . 98 . 38 . 8 5 3  . 2 2 6 2  . 0 . 0 . 5 8 8 8
- 3 7 9 8  . 391 . 5 0 . 0 . 4 2 6  . 1621 . 1 3 5 0 . 0 . 4 6 3 6
- 4 0 . 108 . 5 0 . 0 . 0 . 0 . 0 . • 0 . 158
- 5 4 12. 2 2 2  . 0 . 19 . 0 . 0 . 0 . 0 . 6 5 3

T R OW S Z - 1 7 9 8  . 7 6 2  . 2 2 3  . 0 . 0 . 0 . 0 . 0 . 1 78 3
- 2 4 7 8 5  . 1 6 6 9  . 4 9 3  . 57 . 0 . 1074 . 3 5 7  . 0 . 8 4 3 5
- 3 1 0 0 8  . 1 3 8 7  . 29 4  . 76 . 0 . 1 07 4 . 0 . 0 . 3 8 3 9
- 4 4 0 3  . 9 4 2  . 2 4 6  . 97  . 0 . 0 . 0 . 0 . 1 68 8
- 5 3 9 4  . 9 3 6  . 4 6 9  . 9 5  . 0 . 0 . 0 . 0 . 1894
- T 8 7 6 4 2 . 6 0 0 3 1 . 1 7 1 1 7 . 4 4 6 4 .  1 4 1 9 3 4 . 1 8 8 4 3 8 . 2 3 9 3 6 . 2 3 1 0 . 5 2 5 8 7 2

( R G )  R E GU L A R ( R T )  R E N T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s
( H T )  H U T ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  Me mb e r s

( - 5 ) 9 - A ROOMS
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 183 9 3 6 5 6 . 6 6 4  . 0 . 4 3 4 2  . 3 8 9 8  . 0 . 0 . 1 4 3 9 9
- 2 1 8 1 4 9 5 2 4 0 7 . 1 7 8 5 8  . 1674 . 2 8 9 0 6 . 6 2 5 5 6  . 1 5 7 2 6 . 7 0 8  . 1 9 7 9 8 4
- 3 96 9 1 3 7 3 2 8 . 1 4 2 6 4  . 2 3 5 8  . 8 1 5 9 . 3 5 3 5 9 . 7 0 1 8  . 1 0 5 8  . 1 1 5 2 3 5
- 4 9 9 3 8 1 1 9 . 4 9 6 8  . 1344 . 4 9 4  . 2 4 9 7  . 3 6 3  . 0 . 1 8 7 7 8
- 5 0 1 3 3 6 . 1 3 2 8  . 1 00 6 . 3 2 4  . 3 9 0 . 4 0 9  . 0 . 4 7 9 3

RG OW S Z - 1 1489 3 6 2 0 . 1 3 2 8  . 3 3 8  . 8 9 5  . 1 7 7 8  . 0 . 0 . 9 4 4 8
- 2 1 4 8 2 2 6 5 6 5 9 . 3 0 7 7  1. 4 6 9 3  . 2 0 3 2  . 5 1 3 9 . 4 0 9  . 0 . 1 2 3 5 2 5
- 3 9 3 4 8 7 0 1 2 3 . 5 5 0 8 5 . 1 3 4 2 7 . 2 9 1 7  . 3 8 1 2  . 1 184 . 0 . 1 5 5 8 9 6
- 4 2 4 8  1 2 8 4 0 0 . 3 6 5 4 0 . 1 3 4 1 9 . 1 173 . 1 0 8 4  . 4 0 9  . 3 4 9  . 8 3 8 5 5
- 5 134 3 2 1 2 3 0 . 2 9 6 0 3 . 3 1 2 7 9 . 17 0 . 0 . 0 . 3 8 5  . 8 4 0 1 0

T N  OW S Z -  1 1664 7 0 3 0 . 4 9 2 2 . 3 3 8  . 7 3 6  . 0 . 0 . 0 . 1 4 6 9 0
- 2 3 2 8 1 2 6 5 . 9 8 4  . 1006 . 0 . 0 . 0 . o'. 3 5 8 3
- 3 1 0 0 0 4 6 0 4 . 2 9 5 3  . 3 3 0 . 2 2 6  . 0 . 0 . 0 . 9 1 1 3

HT  RT S Z -  1 0 0 . 0 . 0 . 0 . 1 0 4 7  . 0 . 0 . 104 7
- 2 0 351 . 321 . 0 . 0 . 0 . 0 . 0 . 6 7 2
- 3 0 3 1 6  . 0 . 0 . 0 . 0 . 0 . 0 . 3 1 6

H T  OW S Z - 1 3 4 3 6 3 3  . 0 . 0 . 0 . 34 1 . 0 . 0 . 1 31 7
- 2 0 1 2 6 5 . 6 6 4  . 3 3 0 . 0 . 0 . 0 . 0 . 2 2 5 9
- 3 0 9 8 4  . 6 6 4  . 3 3 8  . 0 . 0 . 0 . 0 . 19 8 6

T R RT S Z - 1 8 3 2 6 6 8  . 321 . 0 . 561 . 0 . 0 . 0 . 2 3 8 2
- 2 1496 4 9 2 1 . 1 3 0 5  . 6 6 8  . 3 3 9  . 1 4 6 2  . 0 . 0 . 101 91
- 3 6 6 4  . 2 2 8 5  . 6 6 4  . 0 . 17 0 . 1 0 4 7  . 1 5 4 9  . 0 . 6 3 7 9
- 4 0 . 6 3 3  . 6 6 4  . 0 . 0 . 0 . 0 . 0 . 1 2 9 7
- 5 3 4 3  . 1301 . 0 . 3 3 8  . 0 . 0 . 0 . 0 . 1 9 8 2

T R  OW S Z - 1 6 6 4  . 4 4 6 4  . 2 9 7 6  . 0 . 0 . 0 . 0 . 0 . 8 104
- 2 3 9 8 5  . 9 7 7 1  . 6 5 9 4  . 9 9 8  . 0 . 6 9 4  . 4 0 9  . 0 . 2 2 4 5 1
- 3 8 3 9  . 8 1 1 9 . 3 9 3 8  . 1344 . 0 . 6 9 4  . 0 . 0 . 1 4 9 3 4
- 4 3 3 6  . 5 5 1 8  . 3 2 9 7  . 1706 . 0 . 0 . 0 . 0 . 1 0 8 5 7
- 5 3 2 8  . 5 4 8 3  . 6 2 7 3  . 1674 . 0 . 0 . 0 . 0 . 1 3 7 5 8
- T 7 2 9 7 7 . 3 5 1 4 8 9 . 2 2 8 9 4 9 . 7 8 6 0 8 . 5 1 4 4 4 . 1 2 1 7 9 8 . 2 7 4 7 6 . 2 5 0 0 . 9 3 5 2 4 1

( R G )  R E G U L A R  ( R T )  R E N T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  M e m b e r s

( H T ;  H U T  ( O W)  OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  Me mb e r s

( T N ) T E N T  ( - 3 )  5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  Me mb e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  M e m b e r s

( - 5 )  9 - A  ROOMS
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TOTAL F A M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t 1c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 4 0 4 7  . 4 2 8 0  . 7 1 4  . 0 .  1 5 2 5 1 . 9 9 2 9  . 0 0 . 3 4 2 2  1
- 2 3 9 9 4 5 . 6 1 3 5 8 . 1 9 1 9 3 . 1 7 6 9 .  1 0 1 5 3 3 . 1 5 9 3 5 1  . 2 9 4 2 3 1 3 5 8  . 4 1 3 9 3 0
- 3 2 1 3 3 0 . 4 3 7 0 3 . 1 5 3 3 0 . 2 4 9 2 .  2 8 6 5 9 . 9 0 0 7 0 . 1 3 1 3 1 . 2 0 3 8 . 2 1 6 7 5 3
- 4 2 1 8 5  . 9 5 0 6  . 5 3 3 9  . 1 4 2 0 . 173 5 . 6 3 6 1  . 6 7 9  . 0 . 2 7 2 2 5
- 5 0 . 1564 . 1 42 7 . 1 0 6 3  . 1 138. 9 9 3  . 7 6 6  . 0 . 6 9 5 1

RG OW S Z -  1_ 3 2 7 7  . 4 2 3 8  . 1-427 . 3 5 7  . 3 1 4 4  . 4 5 0 3  . 0 . 0 . 1 6 9 4 6
- 2 3 2 6 2 2  . 7 6 8 7 3 . 3 3 0 7 1  . 4 9 6 0 . 7 1 3 8  . 1 3 0 9 2 . 7 6 6  . 0 . 1 6 8 5 2 2
- 3 2 0 5 7 5 . 8 2 0 9 9 . 5 9 2 0 3 . 1 4 1 9 0 .  1 0 2 4 6 . 97  1 1 . 2 2 1 6  . 0 . 1 9 8 2 4 0
- 4 5 4 6 1  . 3 3 2 5 1  . 3 9 2 7 2 . 14 18 1. 4 1 2 0 . 2 7 6 1  . 7 6 6  . 6 7 3  . 1 0 0 4 8 5
- 5 2 9 5 6  . 2 4 8 5 6 . 3 1 8 1 6  . 3 3 0 5 5 . 5 9 7  . 0 . 0 . 741 . 9 4 0 2  1

T N ow S Z - 1 3 6 6 2  . 8 2 3 1  . 5 2 9 0 . 35 7  . 2 5 8 4  . 0 . 0 . 0  . 2 0 1 2 4
- 2 7 2 2  . 1481 . 1058 . 1 0 6 3  . 0 . 0 . 0 . 0 . 4 3 2 4
- 3 2 2 0 1  . 5 3 9 0 . 3 1 7 4  . 3 4 9  . 7 9 5  . 0 . 0 . 0 . 1 1909

HT RT S Z - 1 0 . 0 . 0 . 0 . 0 . 2 6 6 8  . 0 . 0 . 2 6 6 8
- 2 0 . 4 12. 3 4 5  . 0 . 0 . 0 . 0 . 0 . 75 7
- 3 0 . 3 7 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 7 0

HT ow S Z -  1 7 5 5  . 741 . 0 . 0 . 0 . 8 6 9  . 0 . 0 . 2 3 6 5
- 2 0 . 1481 . 7 1 4  . 3 4 9  . 0 . 0 . 0 . 0 . 2 5 4 4
- 3 0 . 1 152 . 7 1 4  . 35 7  . 0 . 0 . 0 . 0 . 2 2 2 3

T R RT S Z -  1 1831 . 7 8 2  . 3 4 5  . 0 .  1 4 6 5 0 . 0 . 0 . 0 . 1 7 6 0 8
- 2 3 2 9 3  . 5 7 6 1  . 1 40 3 . 7 0 6  . 1 192. 3 7 2 4  . 0 . 0 . 16 0 7 9
- 3 1 4 6 2  . 2 6 7 6  . 7 1 4  . 0 . 5 9 6  . 2 6 6 8  . 2 8 9 9  . 0 . 1 1 0 1 5
- 4 0 . 7 41 . 7 1 4  . 0 . 0 . 0 . 0 . 0 . 145 5
- 5 7 5 5  . 152 3 . 0 . 3 5 7  . 0 . 0 . 0 . 0 . 2 6 3 5

TR ow S Z - 1 1 4 6 2  . 5 2 2 6  . 3 1 9 9  . 0 . 0 . 0 . 0 . 0 . 9 8 8 7
- 2 8 7 7 0 . 1 1 4 4 0 . 7 0 8 7  . 1 0 5 5  . 0 . 176 8 . 7 6 6  . 0 . 3 0 8 8 6
- 3 1 8 4 7  . 9 5 0 6  . 4 2 3 2  . 1 4 2 0 . 0 . 1 76 8 . 0 . 0 . 1 8 7 7 3 .
- 4 7 3 9  . 6 4 6 0 . 3 5 4 3  . 1 8 0 3 .  . 0 . 0 . 0 . 0 . 1 2 5 4 5 .
- 5 7 2 2  . 64 19 . 6 7 4 2  . 1 7 6 9  . 0 . 0 . 0 . 0 . 1 5 6 5 2  .
- T  1 6 0 6 1 9 .  4 1 1 5 2 0 . 2 4 6 0 6 6 . 8 3 0 7 2 .  1 9 3 3 7 8 . 3 1 0 2 3 6 . 5 1 4  12. 4 8 1 0 .  1 4 6 1 1 1 3 .

( R G )  RE GU L A R ( R T ) R EN T ( - 1  ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s
( H T )  HUT ( OW) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  Me mb e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 -  1 3 F a m i 1y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A F a m i 1y  Membe r s

( - 5 ) 9 - A ROOMS
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F A M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c  F a m i 1 i e s

( 1 )  ( 2 )  ( 3 )  ( 4 )
E x p a t r i a t e  F a m i l i e s  

( 1 ) ( 2 )  ( 3 J ( 4 )
T o t a  1

RG RT S Z - 1 . 0 2 5 2 . 0 1 0 4 . 0 0 2 9 . 0 0 0 0 . 0 7 8 9 . 0 3 2 0 . 0 0 0 0 . 0 0 0 0 . 0 2 3 4
- 2 . 2 4 8 7 . 1 4 9 1 . 0 7 8 0 . 0 2 1 3 . 5 2 5 0 . 5 1 3 6 . 5 7 2 3 . 2 8 2 3 . 2 8 3 3
- 3 . 1 32 8 . 106 2 . 0 6 2 3 . 0 3 0 0 . 1482 . 2 9 0 3 . 2 5 5 4 . 4 2 3 7 . 1 48 3
- 4 . 0 1 3 6 . 0 2 3 1 . 0 2 1 7 . 0 1 7 1 . 0 0 9 0 . 0 2 0 5 . 0 1 3 2 . 0 0 0 0 . 0 1 8 6
- 5 . 0 0 0 0 . 0 0 3 8 . 0 0 5 8 . 0 1 2 8 . 0 0 5 9 . 0 0 3 2 . 0 1 4 9 . 0 0 0 0 . 0 0 4 8

RG OW S Z - 1 . 0 2 0 4 . 0 1 0 3 . 0 0 5 8 . 0 0 4  3 . 0 1 6 3 . 0 1 4 5 . 0 0 0 0 . 0 0 0 0 . 0 1  16
- 2 . 2 0 3 1 . 1 8 6 8 . 1344 . 0 5 9 7 . 0 3 6 9 . 0 4 2 2 . 0 1 4 9 . 0 0 0 0 . 1 1 5 3
- 3 . 1 2 8 1 . 1 9 9 5 . 2 4 0 6 . 1708 . 0 5 3 0 . 0 3 1 3 . 0 4 3 1 . 0 0 0 0 . 1357
- 4 . 0 3 4 0 . 0 8 0 8 . 159 6 . 1707 . 0 2 1 3 . 0 0 8 9 . 0 1 4 5 . 139 9 . 0 6 8 8
- 5 . 0 1 8 4 . 0 6 0 4 . 1293 . 3 9 7 9 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 1541 . 0 6 4 3

T N OW S Z - 1 . 0 2 2 8 . 0 2 0 0 . 0 2 1 5 . 0 0 4  3 . 0 1 3 4 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 3 8
- 2 . 0 0 4  5 . 0 0 3 6 . 0 0 4 3 . 0 1 2 8 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 3 0
- 3 . 0 1 3 7 . 0 1 3 1 . 0 1 2 9 . 0 0 4 2 . 0 0 4  1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 8 2

HT RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 8 6 . 0 0 0 0 . 0 0 0 0 . 0 0 1 8
- 2 . 0 0 0 0 . 0 0 1 0 . 0 0 1 4 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 5
- 3 . 0 0 0 0 . 0 0 0 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 3

H T OW S Z - 1 . 0 0 4 7 . 0 0 1 8 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8 . 0 0 0 0 . 0 0 0 0 . 0 0 1 6
- 2 . 0 0 0 0 . 0 0 3 6 . 0 0 2 9 . 0 0 4 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 1 7
- 3 . 0 0 0 0 . 0 0 2 8 . 0 0 2 9 . 0 0 4  3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 1 5

T R RT S Z - 1 . 0 1 1 4 . 0 0 1 9 . 0 0 1 4 . 0 0 0 0 . 0 7 5 8 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 2 1
- 2 . 0 2 0 5 . 0 1 4 0 . 0 0 5 7 . 0 0 8 5 . 0 0 6 2 . 0 1 2 0 . 0 0 0 0 . 0 0 0 0 . 0 1  10
- 3 . 0 0 9 1 . 0 0 6 5 . 0 0 2 9 . 0 0 0 0 . 0 0 3 1 . 0 0 8 6 . 0 5 6 4 . 0 0 0 0 . 0 0 7 5
- 4 . 0 0 0 0 . 0 0 1 8 . 0 0 2 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 1 0
- 5 . 0 0 4 7 . 0 0 3 7 . 0 0 0 0 . 0 0 4  3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 1 8

T R OW S Z - 1 . 0 0 9 1 . 0 1 2 7 . 0 1 3 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 6 8
- 2 . 0 5 4 6 . 0 2 7 8 . 0 2 8 8 . 0 1 2 7 . 0 0 0 0 . 0 0 5 7 . 0 1 4 9 . 0 0 0 0 . 0 2 1  1
- 3 . 0 1 1 5 . 0 2 3 1 . 0 1 7 2 . 0 1 7 1 . 0 0 0 0 . 0 0 5 7 . 0 0 0 0 . 0 0 0 0 . 0 1 2 8
- 4 . 0 0 4 6 . 0 1 5 7 . 0 1 4 4 . 0 2 1 7 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 8 6
- 5 . 0 0 4 5 . 0 1 5 6 . 0 2 7 4 . 0 2 1 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 0 7

( R G )  R E G U L A R  ( R T )  R E N T

( H T )  HUT  ( O W )  OWN
( T N )  T E N T  

( T R )  T R A D I T I O N A L

( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DOMESTIC F A M ILY -T O -H O U S E  DISTRIBUTIONS
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VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c i e s  New

RG RT S Z - 1 0 . 1 5 2 4 5
- 2 0 . 1 9 8 5 5 3
- 3 0 . 1 0 0 2 0 9
- 4 0 . 9 7 1 4
- 5 0 . 2 4 0 0

RG OW S Z -  1 0 . 5 9 8 0
- 2 0 . 3 5 6 2 7
- 3 0 . 4 0 7  17
- 4 0 . 1 92 94
- 5 0 . 1 5 2 4 3

T N OW S Z - 1 0 . 1 1775
- 2 0 . 2 4 3 3
- 3 0 . 6 8 4 9

HT RT S Z -  1 0 . 6 7 0 6
- 2 0 . 2 7 0 8
- 3 0 . 132

HT OW S Z - 1 0 . 1 169
- 2 0 . 6 0 7
- 3 0 . 8 0 7

T R RT S Z - 1 0 . 1 91 2 .
- 2 0 . 6 8 8 1  .
- 3 0 . 5 9 4 7  .
- 4 0 . 4 4 9  .
- 5 0 . 8 0 4  .

T R OW S Z - 1 0 . 303 1 .
- 2 0 . 10 3 5 6  .
- 3 0 . 6 6 4 2  .
- 4 0 . 3 9 1 9  .
- 5 0 . 4 8 5 2  .

( R G ) R E G U L A R  ( R T ) R E N T ( - 1 ) 1 - 2 ROOMS
( H T ) H U T  ( O W) OWN ( - 2 ) 3 - 4 ROOMS
( T N ) T E N T ( - 3 ) 5 - 6 ROOMS
( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8 ROOMS

( - 5 ) 9 - U ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d  New R e m a i n i n g  T o  b e  h o u s e d

DOM ( 1 ) 0 . 8 2 2 9 4  . 7 2 9 7 6  . 8 7 6 4 2
( 2 ) 0 . 3 4 9 5 6 . 3 5 1 4 9 2 . 6 0 0 3 1
( 3 )  0 . 1 156 . 2 2 8 9 4 9 . 171 16
( 4  ) 0 . 7 . 7 8 6 1  1 . 4 4 6 5

EXP ( 1 ) 0 . 1 2 7 2 4 9 . 5 1 4 4 4  . 1 2 9 2 5 3
( 2 ) 0 . 1 8 4 0 7 8 . 1 2 1 8 0 0 . 1 8 8 4 6 4
( 3 )  0 . 2 2 9 0 6 . 2 7 4 7 8  . 2 3 9 3 4
( 4 )  0 . 2 2 4 2  . 2 5 0 0 . 2 3 1 6

( 1 ) 1 - 4  MEMBERS ( 2 )  5 - 9 MEMBERS
( 2 ) 1 0 - 1 3  MEMBERS ( 4 )  1 3 - U MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i o n P r o j  e c t s N e g . D e v . P o s  . De'

( 1 ) 8 2 8 7  . 32 7 1 7 0 . 4 4 57 . 0 0 1 4 6 7 2 . 2 6 0 . 0 0 1 3 . 1 0 161 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 5 5  . 24 1 3 8 4 . 9 6 2 1 6 2 4 . 5 0 1 3 6 2 . 3 2 0 . 0 0 2 8 5 . 8 0 75 . 0 0 0 . 0 0 0 . 0 0
( 3 ) 8 7 8 0 . 0 0 9 2 6 7 6 . 8 0 1 4 6 . 0 0 2 4 7 1 6 . 5 1 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 6 7 7 2  . 2 0 0 . 0 0 0 . 0 0 7 2 9 . 0 8 5 0 0 4 . 9 0 3 9 3 . 7 0 0 . 0 0 0 . 0 0 0 . 0 0
( 5 ) 6 0 5 2 8 . 1 5 0 . 0 0 0 . 0 0 2 1 6 . 1 6 1 0 9 4 4 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 0 . 0 0 0 . 0 0
( 6 ) 8 1 0 8 . 1 3 8 1 0 . 8 1 0 . 0 0 1 7 3 . 4 9 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7 ) 2 7 3 9 0 . 6 3 0 . 0 0 3 2 8 . 0 0 2 0 6 9 9 . 2 2 3 4 3 . 8 0 5 7 5 . 5 4 7 7 7 . 7 0 0 . 0 0 0 . 0 0
( 8 ) 1 5 0 7 8 . 1 1 2 8 6 4 . 8 4 6 4 8 4  . 36 5 7 3 1 . 8 2 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0 0 . 0 0 0 . 0 0
( 9 ) 2 7 9 0 2 . 2 9 8 9 2 8  . 72 1 5 9 0 . 4 3 1 5 4 7 5 . 9 6 2 5 7 5 . 5 0 1 7 1 4 8 . 4 0 3 2 3 9 . 8 4 0 . 0 0 0 . 0 0
( T ) 1 8 6 4 0 2 . 0 7 1 1 3 8 3 6 . 5 7 3 0 2 3 0 . 2 9 8 3 7 7 6 . 8 2 3 8 4 8 2 . 8 0 2 4 3 5 8 . 6 6 5 2 4 7 2 . 2 4 0 . 0 0 0 . 0 0

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S  ( 3 )  M A N U F A C T U R I N G
( 4 )  U T I L I T I E S  ( 5  ) C O N S T : E L DG ( 6 ) C O N S T : o t h  

( 7 ( R E T / W H O L S A L E  ( 8 ) T R A N S / C O MM ( 9 )  S E R V I C E S  
( T )  T O T A L

LABOR INPUTS AND OUTPUTS

G o v e r n .  S e c t o r  S e c t o r  G o v e r n .  N e g . D e v .  P o s . D e v  G o a l s  R e c r u i t  
D o m e s t i c  E x p a t .  D o m e s t i c  R e q u i r e d  m e n t

D o m e s t . E x p a t . G o v e r n .
L a b o r L a b o r E x p a t .

( A ) 1 7 6 8 2 1 0 8 9 6 2 9 9
( B ) 8 8 8 5 9 9 2 8 7 1 4 0 8 7 7
( C ) 7 0 4 3 5 4 8 6 3 1 4 8 5 5
( D ) 1 0 4 2 9 4 2 6 4  129 4 7 1 9 5
( E ) 1 9 3 5 8 1 3 9 6 8 8 0 1494
( F ) 5 9 8 0 6 2 0 0
( G ) 1 5 4 7 9 7 1 1 3 1 7 9 0
( T ) 1 2 2 7 7 1 0 9 2 6 6 3 6 9 4 7 2 0

8 5 4 9 1 0 5 9 7 9 1 3 3 8 8 4 9
5 9 7 2 1 5 1 9 9 3 2 9 1 3 8 1 0 0 5 9 8
4 2 2 9 6 4 3 8 2 6 2 8 1 3 9 4 7 1 5 1
6 4 8 0 8 2 1 6 9 3 5 3 9 4 8 6 1 1 2 0 0 3

1 0 0 3 0 4 3 9 0 3 8 7 9 3 2 7 7 1 0 1 7 9 8

0 0 5 9 8 6 2 0
0 1 1 3 1 3 7 9 1 5 4 7 9 7 0

2 7 5 6 7 8 184 51 17 4 1 3 8 3 2 3 7 0 3 9 9

6 8 7 9 0 4 0 1 7 8 8 5 3
5 4 4  1 0 8 7 4 3 0 4 8 4 0 4

14 6 2 7 0 3 4 0 5 4 3 1 3 6 1
1 4 5 2 2 4 0 1 1 8 9 0 6 2 0 3 6 1 1
2 3 9 4 9 8 0 1 5 7 3 8 2 3 1 7 7 4 6

0 0 0 0
9 1 3 6 2 0 2 1 8 1 7 1 0 2 0 7 5

5 0 3 0 3 1 0 4 2 3 6 0 6 7 1 2 0 5 0

( A )  MANAGER ( B )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R E
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3-C .2  N um erica l Results For ECHSU Illu s tra tio n

N EW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a mi l i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT  S Z - 1 1 3 0 5 7 . 0 . 0 . 0 1 2 9 9 5 . 0 . 0 . 0 . 2 6 0 5 2
- 2 6 5 2 8  . 6 7 1 7  . 0 . 0 8 6 5 7 3 . 1 2 2 5 4 3 . 0 . 0 . 2 2 2 3 6 1
- 3 0 . 3 3 5 9  . 1 132 . 0 2 4 4 2 8 . 6 7 6 4  1 . 1 5 8 2 0 . 19 . 1 1 2 3 9 9
- 4 0 . 0 . 5 6 6  . 25 7 1 4 1 8 . 3 8 1 0 . 7 7 7  1 . 1 55 5 . 15 3 7 7
- 5 0 . 0 . 0 . 126 1 0 0 3 . 9 9 6  . 43 1  . 4 6 3  . 3 0 1 9

RG OW S Z - 1 1 9 1 6 5 . 0 . 0 . 0 2 6 8 1 . 3 6 0 5  . 172 . 2  . 2 5 6 2 5
- 2 3 8 3 4 2 . 1 3 5 7 5 . 0 . 0 6 0 8 7  . 9 5 0 1  . 7 2 4  . 17 . 6 8 2 4 6
- 3 0 . 2 7 8 4 5 . 4 134 . 0 8 7 2 7 . 9 3 6 3  . 1 132 . 36 . 5 1 2 3 7
- 4 0 . 0 . 8 7 9 8  . 2 4 6 7 3 5 1 8 . 3 2 3 9  . 3 8 4  . 3 4 9  . 18 7 5 5
- 5 0 . 0 . 0 . 1 184 5 0 6  . 2 7 8  . 8 . 2 0 1  . 2 1 7 7

T N  OW S Z - 1 5 1 7  . 1 0 5 5  . 0 . 0 5 7 3  . 6 0 0 . 7 . 0 . 2 7 5 2
- 2 7 8 9  . 2 1 1 0 . 3 0 2  . 19 0 . 9 1 0 . 57  . 0 . 4 187
- 3 0 . 0 . 6 2 4  . 38 175 . 96  . 21  . 0 . 95 4

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0
- 3 C . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
_ 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT  S Z - 1 1 0 8 2  . 0 . 0 . 0 . 1 2 8 0 . 7 0 3  . 0 . 0 . 3 0 6 5
- 2 5 4 2  . 1009 . 0 . 0 . 7 7 4  . 1 75 2 . 18 . 0 . 4 0 9 5
- 3 0 . 5 0 4  . 73  . 0 . 3 8 5  . 1 169 . 9 5  . 0 . 2 2 2 6
- 4 0 . 0 . 36 . 15 . 0 . 0 . 7 8 4  . 28  . 8 6 3
- 5 0 . 0 . 0 . 8 . 0 . 0 . 0 . 4 . 12

T R  OW S Z - 1 2 5 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 5 4 0
- 2 5 0 8 0 . 1286 . 0 . 0 . 0 . 6 2 8  . 2 2 9  . 9 . 7 2 3 2
- 3 0 . 2 5 7 1  . 9 7 2  . 0 . 0 . 6 3 7  . 4 0 . 0 . 4 2 2 0
- 4 0 . 0 . 4 7 8  . 2 3 4  . 0 . 0 . 0 . 0 . 71 2
- 5 0 . 0 . 0 . 11 7 . 0 . 0 . 0 . 0 . 117
- T 8 7 6 4 2 . 6 0 0 3 1 . 1 7 1 1 5 . 4 4 6 5  . 1 5 1 1 2 3 . 2 2 7 4 7  1 . 2 7 6 9 3 . 2 6 8 3  . 5 7 8 2 2 3

( R G )  R E GU L A R ( R T ) R EN T ( - 1  ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s
( H T ) HUT ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3 Fam i 1y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A F a m i 1y  M e m b e r s

( - 5 ) 9 - A  ROOMS
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t  i c F a m i 1 i e s E x p a t r  i a t e  Fam i 1 i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 1 96 3 0 . 0 . 0 . 4 4 2 4  . 6 3 3 8  . 4 7 6  . 6 . 1 3 2 0 7
- 2 1 9 3 6 5 6 4 9 5 6 . 0 . 0 . 2 9 4 7 0 . 6 5 6 1 6 . 2 9 0 . 1 0 . 1 7 9 7 0 7
- 3 1 0 3 3 7 4 3 9 4 3 . 3 9 1 3 4 . 1 44 9 . 8 3 1 5 . 2 9 8 8 0 . 1 5 4 0 7 . 12 . 1 4 8 4 7 7

. - 4 10 6 3 8 0 0 7  . 6 3 5 6  . 4 5 9 2  . 4 8 3  . 2 0 4 0 . 7 2 3 5  . 9 3 7  . 3 0 7  13
- 5 0 1 1 6 0 . 132 8 . 1647 . 3 4 2  . 5 3 3  . 4 2 8  . 931 . 6 3 6 9

RG OW S Z - 1 1591 0 . 0 . 0 . 9 1 3 . 1931 . 171 . 2 . 4 6 0 8
- 2 1 5 8 1 6 7 4 3 2 6 . 0 . 0 . 2 0 7 2  . 5 0 8 6  . 7 0 8  . 16 . 9 8 0 2 4
- 3 9 9 7 5 7 0 9 1 7 . 5 8 2 3 1 . 1 4 2 8 1 . 2 9 7 1  . 5 0 1 3  . 1 1 2 4 . 33 . 1 6 2 5 4 5
- 4 2 6 4 9 2 7 0 6 5 . 7 5 4 0 9 . 3 6 0 5 3 . 1 198 . 1734 . 38  1 . 2 5 0 . 1 4 4 7 3 9
- 5 1 4 3 0 1 9 7 5 7 . 2 3 3 9 4 . 1 4 0 2 1 . 172 . 149 . 8 . 2 6 3  . 59 194

T N  OW S Z -  1 4 6 3 1 3 8 5 . 1014 . 145 . 195 . 3 2 2  . 7 . 0 . 3 5 3 1
- 2 ' 35 4 2 6 2 2 . 1 40 6 . 4 9 9  . 0 . 4 8 7  . 56 . 0 . 5 4 2 4
- 3 2 7 7 2 0 6 3 . 134 6 . 35 6  . 6 0 . 5 1 . 2 1 . 1 . 4 175

H T  RT S Z -  1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT S Z -  1 6 7 2 0 . 0 . 12  . 4 3 6  . 3 7 6  . 0 . 0 . 1 4 9 6
- 2 1 2 1 2 4 3 0 9 . 3 0 0 . 0 . 2 6 3  . 9 3 9  . 18 . 0 . 7 0 4  1
- 3 5 3 9 2 9 9 5 . 133 2 . 0 . 131 . 6 2 6  . 9 4  . 0 . 5 7 1 7
- 4 0 . 1097 . 1 156 . 55 8  . 0 . 0 . 7 7 8  . 1 . 3 5 9 0
- 5 2 8 0 . 4 2 9  . 1 1 7 . 2 3 3  . 0 . 0 . 0 . 29  . 1 0 8 8

T R OW S Z - 1 6 8 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 6 8 2
- 2 5 3 8  . 9 2 7 9  . 0 . 0 . 0 . 3 3 6  . 2 2 8  . 8  . 1 0 3 8 9
- 3 3 2 3 3  . 9 4 0 6  . 5 3 5 7  . 1071 . 0 . 34 1 . 4 0 . 1 . 1 9 4 4 9
- 4 3 4 4  . 7 4 1 3 . 8 2 9 7  . 2 2 1 8  . 0 . 0 . 0 . 0 . 1 8 2 7 2
- 5 196 . 3 6 2  . 4 7 6 9  . 147 5 . 0 . 0 . 0 . 0 . 6 8 0 2
- T 7 2 9 7 9 . 3 5 1 4 9 1 . 2 2 8 9 4 6 . 7 8 6 1 0 . 5 1 4 4 5 . 1 2 1 7 9 8 . 2 7 4 7 0 . 2 5 0 0 . 9 3 5 2 3 9

( R G )  R E G U L A R  ( R T ) R E N T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  Me mb e r s

( H T )  H U T  ( O W )  OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  M e mb e r s

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  Me mb e r s

( - 5 )  9 - A  ROOMS
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TOTAL FA M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2  ) ( 3 ) ( 4 )

RG RT S Z -  1 1 5 0 2 0 0 . 0 . 0 . 1 7 4 1 9 . 6 3 3 8  . 4 7 6  . 6 . 3 9 2 5 9
- 2 2 5 8 9 3 7 1 6 7 3 . 0 . 0 . 1 1 6 0 4 3 . 1 8 8 1 5 9 . 2 9 0 . 1 0 . 4 0 2 0 6 8
- 3 1 0 3 3 7 4 7 3 0 2 . 4 0 2 6 6 . 1 4 4 9  . 3 2 7 4 3 . 9 7 5 2 1  . 3 1 2 2 7  . 31 . 2 6 0 8 7 6
- 4 1 0 6 3 8 0 0 7  . 6 9 2 2  . 4 8 4 9  . 1901 . 5 8 5 0 . 1 5 0 0 6 . 2 4 9 2  . 4 6 0 9 0
- 5 0 1 160 . 1 32 8 . 1 77 3 . 1 3 4 5 . 1 52 9 . 8 5 9  . 1 39 4 . 9 3 8 8

RG OW S Z - 1 2 0 7 5 6 0 . 0 . 0 . 3 5 9 4  . 5 5 3 6  . 3 4 3  . 4 . 3 0 2 3 3
- 2 5 4 1 5 8 8 7 9 0 1 . 0 . 0 . 8 1 5 9 . 1 4 5 8 7  . 1 4 3 2  . 33  . 1 6 6 2 7 0
- 3 9 9 7 5 9 8 7 6 2 . 6 2 3 6 5 . 142 8 1 . 1 1 6 9 8 . 1 4 3 7 6 . 2 2 5 6  . 6 9  . 2 1 3 7 8 2
- 4 2 6 4 9 2 7 0 6 5 . 8 4 2 0 7 . 3 8 5 2 0 . 4 7 1 6 . 4 9 7 3  . 7 6 5  . 5 9 9  . 1 6 3 4 9 4
- 5 1 4 3 0 1 9 7 5 7 . 2 3 3 9 4 . 1 5 2 0 5 . 6 7 8  . 4 2 7  . 16 . 4 6 4  . 6 1 3 7  1

T N OW S Z - 1 9 8 0 2 4 4 0 . 101 4 . 145 . 7 6 8  . 9 2 2  . 14 . 0 . 6 2 8 3
- 2 1 143 4 7 3 2 . 170 8 . 5 1 8  . 0 . 1397 . 1 1 3 . 0 . 9 6  1 1
- 3 2 7 7 2 0 6 3 . 1 9 7 0 . 39 4  . 2 3 5  . 147 . 4 2  . 1 . 5 1 2 9

HT RT S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

HT OW S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT S Z - 1 175 4 0 . 0 . 12  . 1 7 1 6 . 1 0 7 9  . 0 . 0 . 4 5 6  1
- 2 175 4 5 3 1 8 . 3 0 0 . 0 . 1 03 7 . 2 6 9  1 . 36  . 0 . 1 1 136
- 3 5 3 9 3 4 9 9 . 140 5 . 0 . 5 1 6  . 1 7 9 5  . 189 . 0 . 7 9 4 3
- 4 0 1 0 9 7 . 1 192 . 5 7 3  . 0 . 0 . 1 5 6 2  . 2 9  . 4 4 5 3
- 5 2 8 0 4 2 9  . 11 7 . 24 1 . 0 . 0 . 0 . 33  . 1 1 0 0

TR OW S Z - 1 3 2 2 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 2 2 2
- 2 56 18 1 0 5 6 5 . 0 . 0 . 0 . 9 6 4  . 4 5 7  . 17 . 176 21
- 3 3 2 3 3 1 1 9 7 7 . 6 3 2 9  . 1071 . 0 . 9 7 8  . 8 0 . 1 . 2 3 6 6 9
- 4 3 4 4 7 4 1 3 . 8 7 7 5  . 2 4 5 2  . 0 . 0 . 0 . 0 . 18 9 8 4

- 5 196 3 6 2  . 4 7 6 9  . 1592 . 0 . 0 . 0 . 0 . 6 9 1 9
- T 1 6 0 6 2 1 . 4 1 1 5 2 2 . 2 4 6 0 6 1 . 8 3 0 7 5 . 2 0 2 5 6 8 . 3 4 9 2 6 9 . 5 5 1 6 3 . 5 1 8 3  . 1 5 1 3 4 6 2

( R G )  R E G U L A R  ( R T ) R E N T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  M e m b e r s

( H T )  H U T  ( O W )  OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  M e m b e r s

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  M e m b e r s

( - 5 )  9 - A  ROOMS
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FA M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c Fam i 1 i es E x p a t r i a t e  F a m i l i e s T  (
( 1 ) ( 2  ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 . 0 9 3 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 8 6 0 . 0 1 8 1 . 0 0 8 6 . 0 0 1 2 . 0 2 5 9
- 2 . 1 6 1 2 . 1 74 2 . 0 0 0 0 . 0 0 0 0 . 5 7 2 9 . 5 3 8 7 . 0 0 5 3 . 0 0 1  9 . 2 6 5 7
- 3 . 0 6 4 4 . 1 1 4 9 . 163 6 . 0 1 7 4 . 1 6  16 . 2 7 9 2 . 5 66 1 . 0 0 6 0 . 1724
- 4 . 0 0 6 6 . 0 1 9 5 . 0 2 8 1 . 0 5 8 4 . 0 0 9 4 . 0 1 6 7 . 2 7 2 0 . 4 8 0 8 . 0 3 0 5
- 5 . 0 0 0 0 . 0 0 2 8 . 0 0 5 4 ' . 0 2 1 3 . . 0 0 6 6 . 0 0 4 4 . 0 1 5 6 . 2 6 9 0 . 0 0 6 2

RG OW S Z - 1 . 1292 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 7 7 . 0 1 5 9 . 0 0 6 2 . 0 0 0 8 . 0 2 0 0
- 2 . 3 3 7 2 . 2 1 3 6 . 0 0 0 0 . 0 0 0 0 . 0 4 0 3 . 0 4 1 8 . 0 2 6 0 . 0 0 6 4 . 1099
- 3 . 0 6 2 1 . 2 4 0 0 . 2 5 3 5 . 1 7  19 . 0 5 7 7 . 0 4 1 2 . 0 4 0 9 . 0 1 3 3 . 1 4  13
- 4 . 0 1 6 5 . 0 6 5 8 . 3 4 2 2 . 4 6 3 7 . 0 2 3 3 . 0 1 4 2 . 0 1 3 9 . 1 156 . 1 0 8 0
- 5 . 0 0 8 9 . 0 4 8 0 . 0 9 5 1 . 1 8 3 0 . 0 0 3 3 . 0 0 1 2 . 0 0 0 3 . 0 8 9 5 . 0 4 0 6

T N OW S Z - 1 . 0 0 6 1 . 0 0 5 9 . 0 0 4  1 . 0 0 1 7 . 0 0 3 8 . 0 0 2 6 . 0 0 0 3 . 0 0 0 0 . 0 0 4  2
- 2 . 0 0 7 1 . 0 1  15 . 0 0 6 9 . 0 0 6 2 . 0 0 0 0 . 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 6 4
- 3 . 0 0 1 7 . 0 0 5 0 . 0 0 8 0 . 0 0 4 7 . 0 0 1 2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 2 . 0 0 3 4

HT RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

HT OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

TR RT S Z - 1 . 0 1 0 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 8 5 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 3 0
- 2 . 0 1 0 9 . 0 1 2 9 . 0 0 1 2 . 0 0 0 0 . 0 0 5 1 . 0 0 7 7 . 0 0 0 7 . 0 0 0 0 . 0 0 7 4
- 3 . 0 0 3 4 . 0 0 8 5 . 0 0 5 7 . 0 0 0 0 . 0 0 2 5 . 0 0 5 1 . 0 0 3 4 . 0 0 0 0 . 0 0 5 2
- 4 . 0 0 0 0 . 0 0 2 7 . 0 0 4 8 . 0 0 6 9 . 0 0 0 0 . 0 0 0 0 . 0 2 8 3 . 0 0 5 6 . 0 0 2 9
- 5 . 0 0 1 7 . 0 0 1 0  ,. 0 0 0 5 . 0 0 2 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 6 4 . 0 0 0 7

TR OW S Z - 1 . 0 2 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 1
- 2 . 0 3 5 0 . 0 2 5 7  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8 . 0 0 8 3 . 0 0 3 3 . 0 1 1 6
- 3 . 0 2 0 1 . 0 2 9 1  . 0 2 5 7 . 0 1 2 9 . 0 0 0 0 . 0 0 2 8 . 0 0 1 5 . 0 0 0 2 . 0 1 5 6
- 4 . 0 0 2 1 . 0 1 8 0  . 0 3 5 7 . 0 2 9 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 2 5
- 5 . 0 0 1 2 . 0 0 0 9  .. 0 1 9 4 . 0 1 9 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 4  6

T o t a l

( R G )  R E G U L A R  ( R T )  R E N T

( H T )  H U T  ( O W)  OWN
( T N )  T E N T  

( T R )  T R A D I T I O N A L

( - 1  ) 1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( 4 )  1 3 - A  F a m i l y  M e m b e r s
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APPENDIX 3 - C 2 5 9

VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c i e s  New

RG RT S Z - 1 0 . 2 0 2 0 4
- 2 0 . 1 8 6 6 8 2
- 3 0 . 1 4 4 3 3 3
- 4 0 . 2 7 5 7 9
- 5 0 . 4 8 3 6

RG OW S Z - 1 0 . 1 9 2 3 9
- 2 0 . 3 3 3 8 8
- 3 0 . 5 6 2 6 0
- 4 0 . 8 2 3 0 2
- 5 1 7 4 0 6 . 0

T N OW S Z - 1 2 0 6 6  . 0
- 2 0 . 77  19
- 3 0 . 70

HT RT S Z - 1 5 7 4  . 0
- 2 4 7 8  . 0
- 3 2 3 8  . 0

HT OW S Z - 1 1 5 7 9  . 0
- 2 1 63 7 . 0
- 3 14 16. 0

TR RT S Z -  1 0 . 1 54 6
- 2 0 . 1938
-  3 0 . 2 8 7 6
- 4 0 . 3 4 4 8
- 5 7 31 . 0

TR OW S Z - 1 3 6 3 4  . 0
- 2 2 9 0 9  . 0
- 3 0 . 1 1 5 4 0
- 4 0 . 10 3 5 7
- 5 ‘ 3 8 8 4  . 0

( R G )  
( H T  ) 

(TN) 
( T R )

R E G U L A R

H U T

T E N T

T R A D I T I O N A L

(RT)
(OW)

R EN T

OWN
( - 1  ) 
( - 2 )

1 - 2  ROOMS 
3 - 4  ROOMS

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - U  ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d New R e m a i n i ng T o  I

DOM ( 1 ) 0 . 8 2 2 9 4 . 7 2 9 7 8 . 8 7 6 4 2

( 2 ) 0 . 3 4 9 5 6 . 3 5 1 4 2 9  . 6 0 0 3 1

( 3 ) 0 . 1 156 . 2 2 8 9 4 9 . 17 116

( 4 ) 0 . 7 . 7 8 6  1 1 . 4 4 6 5
EXP ( 1 ) 0 . 1 4 9 1 2 0 . 5 1 4 4 4  . 1 5 1 1 2 4

( 2 ) 0 . 2 2 3 0 8 6 . 1 2 1 8 0 0 . 2 2 7 4 7 1

( 3 ) 0 . 2 6 6 4  . 2 7 4 7 8 . 2 7 6 9 2

( 4 ) 0 . • 2 6 1 2  . 2 5 0 0 . 2 6 8 6

( 1 )  1 - 4  MEMBERS
( 2 )  1 0 - 1 3  MEMBERS

( 2 )  5 - 9  MEMBERS 
( 4 )  1 3 - U  MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i o n P r o j  e c t s N e g . D e v . Pos  . D e ’

( 1 ) 8 2 8 7 . 3 2 7 5 5 2 . 3 9 57 . 0 0 1 5 0 5 3 . 3 7 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 6 3 9 . 2 9 1 9 3 0 . 0 0 2 1 6 2 4 . 5 0 1 4 0 2 . 9 5 0 . 0 0 ' 2 8 5 . 8 0 75 . 0 0 0 . 0 0 0 . 0 0
( 3 ) 8 7 8 0 . 0 0 9 6 1 7 5 . 7 2 1 4 6 . 0 0 2 5 1 8 9 . 8 7 196 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 6 8 6 6 . 6 5 0 . 0 0 0 . 0 0 8 4 6 . 0 7 5 0 0 4 . 9 0 3 9 3  . 7 0 0 . 0 0 0 . 0 0 0 . 0 0
( 5 ) 8 0 9 9 2 . 0 5 0 . 0 0 0 . 0 0 2 1 9 .  10 1 0 9 4 4 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 0 . 0 0 0 . 0 0
( 6 ) 8 4 0 0 . 2 9 8 4 0 . 0 3 0 . 0 0 176 . 1 1 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7 ) 2 8 2 8 8  . 75 0 . 0 0 3 2 8 . 0 0 2 1 1 3 4 . 5 5 3 4 3 . 8 0 5 7 5 . 5 4 7 7 7 . 7 0 0 . 0 0 0 . 0 0
( 8 ) 1 4 8 5 9 . 4 9 2 8 2 3 . 3 1 6 3 8 . 9 6 5 1 9 7 . 8 8 0 . 0 0 1 0 2 0 . 2 0 6 4  1 . 0 0 0 . 0 0 0 . 0 0
( 9 ) 2 9 0 9 0 . 4 5 9 3 0 8 . 9 5 1 6 5 8  . 16 1 5 6 3 8 . 7 0 2 5 7 5 . 5 0 17 148 . 4 0 3 2 3 9 . 8 4 0 . 0 0 0 . 0 0
( T ) 2 0 9 2 0 4 . 2 9 1 1 8 6 3 0 . 4 0 2 4 4 5 2 . 6 2 8 4 8 5 8 . 6 0 3 8 4 8 2 . 8 0 2 4 3 5 8 . 6 6 5 2 4 7 2 . 2 4 0 . 0 0 0 . 0 0

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S  

( 4 )  U T I L I T I E S  ( 5 ) C O N S T : B L D G  

( 7 1 R E T / WH O L S A L E  ( 8 ) T R A N S / C D MW 
( T )  T O T A L

( 3 )  M A N U F A C T U R I N G  
( 6 ) C O N S T : o t h  

( 9 )  S E R V I C E S

LABOR INPUTS AND OUTPUTS

D o m e s t  . E x p a t  . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v Go a  1 s R e c r u  i t
L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t 1c ■Requ i r e d me n t

( A ) 1 7 6 8 2 1 1738 2 9 9 8 5 4 9 1 1438 9 1 3 3 8 8 4 9 7 7 2 1 0 4 0 1 7 9 6 9 5
( E ) 8 8 8 5 9 9 6 4 5 7 4 0 8 7 7 5 9 7 2 1 5 5 5 7 9 2 9 1 3 8 1 0 0 5 9 8 9 0 2 7 0 8 7 4 3 0 5 1 9 9 0
( C ) 7 0 4 3 5 5 1 4 5 0 4 8 5 5 4 2 2 9 6 4 6 5 9 5 2 8 1 3 9 4 7 1 5 1 1 7 3 9 6 0 3 4 0 5 4 34 1 3 0
( D ) 1 0 4 2 9 4 2 8 5 3 2 3 4 7 1 9 5 6 4 8 0 8 2 3 8 0 3 7 3 9 4 8 6 1 1 2 0 0 3 1 6 6 3 2 6 0 1 1 8 9 0 6 2 2 4 8 0 5
( E ) 1 9 3 5 8 1 4 5 9 2 4 8 1 49 4 1 0 0 3 0 4 4 5 7 7 5 5 9 3 2 7 7 1 0 1 7 9 8 3 0 1 8 6 6 0 1 5 7 3 8 2 3 8 0 1 1 4
( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G ) 1 5 4 7 9 7 1 2 3 6 9 4 0 0 1 2 3 6 9 4 1 5 4 7 9 7 0 1 0 1 9 7 7 0 2 1 8 1 7 1 1 2 5 9 0
( T ) 1 2 2 7 7 1 0 1 0 2 7 9 1 0 9 4 7 2 0 2 7 5 6 7 8 9 3 3 0 9 8 4 1 3 8 3 2 3 7 0 3 9 9 6 0 4 3 1 3 0 4 2 3 6 0 6 8 1 3 3 2 4

( A )  MANAGER ( B )  P R O F E S S I O N A L

<D)  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R E
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3-C .3  N um erica l Results For ECHSS1 Illu s tra tio n

NEW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c F a m i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 1 3 0 5 7  . 0 . 0 . 0 . 1 3 4 8 9 . 0 . 0 . 0 . 2 6 5 4 6
- 2 6 5 2 8  . 6 7  17 . 0 . 0 . 8 9 8 6 4  . 1 2 5 1 0 8 . 0 . 0 . 2 2 8 2 1 7
- 3 0 . 3 3 5 9  . 1 132 . 0 . 2 5 3 5 6 . 6 9 0 5 7 . 1 6 0 9 7 . 19 . 1 1 5 0 2 0
- 4 0 . 0 . 56 6  . 2 5 7  . 1 41 7 . 3 8 9 0 . 7 9 0 7  . 15 8 3  . 1 5 6 2 0
- 5 0 . 0 . 0 . 126 . 1 04 2 . 1017 . 4 3 8  . 47 1 . 3 0 9 4

RG OW S Z - 1 1 9 1 6 5 . 0 . 0 . 0 . 2 7 8 3  . 368 1 . 175 . 3 . 2 5 8 0 7
- 2 3 8 3 4 2 . 1 3 5 7 5 . 0 . 0 . 6 3 1 9 . 9 7 0 0 . 7 3 6  . 18 . 6 8 6 9 0
- 3 0 . •27845 . 4 1 3 4  . 0 . 9 0 5 9  . 9 5 5 9  . 1 152 . 37 . 5 1 7 8 6
- 4 0 . 0 . 8 7 9 8  . 2 4 6 7  . 3 6 5 2  . 3 3 0 7  . 3 91 . 3 5 5  . 1 8 9 7 0
- 5 0 . 0 . 0 . 1 184 . 5 2 6  . 2 8 3  . 8 . 2 5  . 2 0 2 6

T N  OW S Z - 1 5 1 7  . 10 5 5  . 0 . 0 . 5 9 5  . 6 1 3 . 7 . 0 . 2 7 8 7
- 2 7 8 9  . 2 1 1 0 . 30 2  . 19 . 0 . 9 2 9  . 58 . 0 . 4 2 0 7
- 3 0 . 0 . 6 2 4  . 38 . 182 . 98  . 2 2  . 1 . 9 6 5

HT  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

HT  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT S Z - 1 1 0 8 2  . 0 . 0 . 0 . 1 3 2 9  . 7 18. 0 . 0 . 3 1 2 9
• - 2 5 4 2  . 1 0 0 9  . 0 . 0 . 8 0 3  . 1788 . 18 . 0 . 4 160

- 3 0 . 5 0 4  . 73 . 0 . 4 0 0 . 1 194 . 9 6  . 0 . 2 2 6 7
- 4 0 . 0 . 36 . 15 . C . 0 . 7 9 7  . 29  . 87 7
- 5 0 . 0 . 0 . 8 . 0 . 0 . 0 . 4 . 12

T R OW S Z - 1 2 5 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 5 4 0
- 2 5 0 8 0 . 1 2 8 6  . 0 . 0 . 0 . 6 1 4  . 2 3 3  . 9 . 7 2 2 2
- 3 0 . 2 5 7 1  . 9 7 2  . 0 . 6 5 0 . 4 1 . 1 . 0 . 4 2 3 5
- 4 0 . 0 . 4 7 8  . 23 4  . 0 . 0 . 0 . 0 . 7 12
- 5 0 . 0 . 0 . 11 7 . 0 . 0 . 0 . 0 . 117
- T 8 7 6 4 2 . 6 0 0 3 1 . 1 7 1 1 5 . 4 4 6 5  . 1 5 7 4 6 6  . 2 3 1 5 9 7 . 2 8 1 3 6 . 2 5 5 4  . 5 8 9 0 0 6

( R G )  R EGU L AR ( R T )  R E N T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  Me mb e r C
( H T )  H U T ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  Me mb e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  M e m b e r s

( - 5 ) 9 - A ROOMS
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t  i c F a m i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a  ’
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 9 8 2 0 . 0 . 0 . 4 4 2 4  . 6 3 3 9  . 4 7 6  . 6  . 1 2 2 2 7
- 2 9 6 8 3 3 2 4 7 8 . 0 . 0 . 2 9 4 7 0 . 6 5 6 1 6 . 2 9 0 . 1 0 . 1 3 7 5 4 7
- 3 5 1 6 8 2 1 9 7 2 . 1 9 5 6 8 . 7 2 5  . 8 3 1 5  . 2 9 8 8 0 . 1 5 4 0 7 . 12  . 1 0 1 0 4 7
- 4 531 4 0 0 4  . 3 1 7 7  . 1903 . 4 8 3  . 2 0 4 0 . 7 2 3 5  . 9 3 7  . 2 0 3 1 0
- 5 0 5 8 0 . 6 6 4  . 1 2 1 7 . 3 4 2  . 5 3 3  . 4 2 8  . 931 . 4 6 9 5

RG OW S Z - 1 2 5 7 2 0 . 0 . 0 . • 9 1 3  . 1931 . 171 . 2  . 5 5 8 9
- 2 2 5 4 9 9 . 1 0 6 8 0 4 . 0 . 0 . 2 0 7 2 . 5 0 8 8  . 7 1 8  . 16 . 1 4 0 1 9 7
- 3 1 5 1 4 4 9 2 8 8 9 . 7 7 7 9 7  . 1 5 0 0 5 . 29 7  1 . 5 0 1 3  . 1 124 . 33 . 2 0 9 9 7 6
- 4 3 1 8 0 . 3 1 0 6 8 . 6 9 4 2 9 . 3 7 9 5 5 . 1 1 9 8 . 1 73 4 . 381 . 2 5 0 . 1 4 5 1 9 5
- 5 1 4 3 0 2 0 3 3 7 . 3 3 2 1 6 . 1 5 2 3 8  . 172 . 149 . 8  . 2 6 3  . 7 0 8  1 3

T N  OW S Z - 1 4 6 3 1 3 8 5 . 1 0 1 4  . 145 . 195 . 3 2 2  . 7 . 0 . 3 5 3 1
_ - 2 3 5 4 2 9 7 4 . 1 6 3 5  . 57 8  . 0 . 4 8 7  . 5 6  . 0 . 6 0 8 4

- 3 2 7 7 1 7 1 2 . 1 1 1 7 . 27 7  . 6 0 . 51 . 21  . 1 . 3 5 1 6
H T  RT S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . O

H T  OW S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT S Z -  1 3 3 6 0 . 0 . 6  . 4 3 6  . 3 7 6  . 0 . 0 . 1 154
- 2 6 0 6 2 1 5 5 . 151 . 0 . 2 6 3  . 9 3 9  . 18 . 0 . 4 1 3 2
- 3 2 6 9 1 4 9 7 . 6 6 6  . 0 . 131 . 6 2 6  . 9 4  . 0 . 3 2 8 3
- 4 0 . 5 4 8  . 5 7 9  . 2 7 9 . 0 . 0 . 7 7 8  . 1 . 2 1 8 5
- 5 1 4 0  . 21 4  . 57  . 1 17 . 0 . 0 . 0 . 29  . 5 5 7

T R  OW S Z -  1 1 0 1 8  . 0 . 0 . 6 . 0 . 0 . 0 . 0 . 1 0 2 4
- 2 1 144 . 1 1 4 3 4 . 151 . 0 . 0 . 3 3 6  . 2 2 8  . 8  . 1 3 3 0 1
- 3 3 5 0 2  . 1 0 9 0 3 . 5 7 5 3  . 1071 . 0 . 34 1 . 4 0 . 1 . 2 1 6 1 1
- 4 4 1 7  . 796 1 . 6 5 8 7  . 3 2 8 3  . 0 . 0 . 0 . 0 . 1 8 2 4 8 .
- 5 2 6 2  . 5 7 6  . 7 1 1 8 . 8 0 6  . 0 . 0 . 0 . 0 . 8 7 6 2  .
- T 7 2 9 7 7  . 3 5 1 4 9 1 . 2 2 8 6 7 9  . 7 8 6 1 1 . 5 1 4 4 5 . 1 2 1 8 0 1 . 2 7 4 8 0 . 2 5 0 0 . 9 3 4 9 8 4 .

( R G )  R E G U L A R  ( R T ) R E N T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  M e m b e r s

( H T )  H U T  ( O W ) OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  Me mb e r s

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  M e m b e r s

( - 5 )  9 - A  ROOMS
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TOTAL FA M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t  i c F a m i 1 i e s E x p a t r i a t e  F a m i l i e s T  o t a  1
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT  S Z - 1 1 4 C 3 9 . 0 . 0 . 0 .  1 7 9 1 3 . 6 3 3 9  . 4 7 6  . 6  . 3 8 7 7 3
- 2 1621 1 . 3 9 1 9 5 . 0 . 0 .  1 1 9 3 3 4 . 1 9 0 7 2 4 . 2 9 0 . 1 0 . 3 6 5 7 6 4
- 3 5 1 6 6  . 2 5 3 3 1  . 2 0 7 0 0 . 7 2 5 .  3 3 6 7  1. 9 8 9 3 7 . 3 1 5 0 4 . 31 . 2 1 6 0 6 7
- 4 53 1  . 4 0 0 4  . 3 7 4 3  .' 2 1 6 0 . 1 9 0 0 . 5 9 3 0 . 1 5 1 4 2  . 2 5 2 0 . 3 5 9 3 0
- 5 0 . 5 8 0 . 6 6 4  . 1343 . 1 3 8 4  . 1 5 5 0 . 8 6 6  . 1 4 0 2  . 7 7 8 9

RG OW S Z - 1 2 1 7 3 7  . 0 . 0 . 0 . 3 6 9 6  . 5 6 1 2  . 3 4 6  . 5 . 3 1 3 9 6
- 2 6 3 8 4  1 . 1 2 0 3 7 9 . 0 . 0 . 8 3 9 1  . 1 4 7 8 8  . 1 45 4 . 34 . 2 0 8 8 8 7
- 3 1 5 1 4 4 . 1 2 0 7 3 4 . 8 1 9 3 1  . 1 5 0 0 5 .  1 2 0 3 0 . 1 4 5 7 2  . 2 2 7 6  . 7 0 . 2 6 1 7 6 2
- 4 3 1 8 0 . 3 1 0 6 8 . 7 8 2 2 7 . 4 0 4 2 2 . 4 8 5 0 . 5 0 4  1 . 7 7 2  . 6 0 5  . 1 6 4 1 6 5
- 5 1 4 3 0 . 2 0 3 3 7 . 3 3 2 1 6 . 1 6 4 2 2 . 6 9 8  . 4 3 2  . 16 . 2 8 8  . 7 2 8 3 9

T N  OW S Z - 1 9 8 0 . 2 4 4 0 . 1014 . 145 . 7 9 0 . 9 3 5  . 14 . 0 . 6 3 1 8
- 2 1 1 4 3 . 5 0 8 4  . 1937 . 59 7  . 0 . 14 16. 11 4 . 0 . 10291
- 3 2 7 7  . 1 7 1 2 . 1741 . 3 1 5 . 2 4 2  . 149 . 43  . 2 . 4 4 8  1

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
-  3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

HT  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT  S Z - 1 1 4 1 8  . 0 . 0 . 6  . 1 7 6 5  . 109 4 . 0 . 0 . 4 2 8 3
- 2 1 148 . 3 1 6 4  . 151 . 0 . 1 0 6 6  . 2 7 2 7  . 36  . 0 . 8 2 9 2
- 3 2 6 9  . 2 0 0 1  . 7 3 9  . 0 . 531 . 1 8 2 0 . 1 9 0 . 0 . 5 5 5 0 .
- 4 0 . 5 4 8  . 6 1 5  . 2 9 4  . 0 . 0 . 1 57 5 . 3 0 . 3 0 6 2  .
- 5 1 4 0 . 2 1 4  . 57 . 125 . 0 . 0 . 0 . 33  . 5 6 9  .

T R OW S Z - 1 3 5 5 8  . 0 . 0 . 6  . 0 . 0 . 0 . 0 . 3 5 6 4  .
- 2 6 2 2 4  . 1 2 7 2 0 . 151 . 0 . 0 . 9 5 0 . 46 1  . 17 . 2 0 5 2 3 .
- 3 3 5 0 2  . 1 3 4 7 4 . 6 7 2 5  . 1071 . 6 5 0 . 3 8 2  . 4 1 . 1 . 2 5 8 4 6 .
- 4 4 1 7  . 7 9 6 1  . 7 0 6 5  . 3 5 1 7  . 0 . 0 . 0 . 0 . 1 8 9 6 0 .
- 5 2 6 2  . 5 7 6  . 7 1 1 8 . 9 2 3  . 0 . 0 . 0 . 0 . 8 8 7 9  .
- T  1 6 0 6 1 9 . 41 1 5 2 2 . 2 4 5 7 9 4 . 8 3 0 7 6 .  2 0 8 9 1 1 . 3 5 3 3 9 8  . 5 5 6 1 6 . 5 0 5 4 .  1 5 2 3 9 9 0 .

( R G )  R E G U L A R ( R T )  R E N T ( - 1  ) 1 - 2  ROOMS ( 1  ) 1 - 4  F a m i l y  M e m b e r s
( H T )  H U T ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  M e m b e r s

( - 5 ) 9 - A ROOMS
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FA M ILY -T O -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c Fa mi  1 i e s E x p a t r i a t e  F a m i l i e s T  i
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2  ) ( 3 ) ( 4 )

RG RT S Z - 1 . 0 8 7 4 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 8 5 7 . 0 1 7 9 . 0 0 8 6 . 0 0 1 2 . 0 2 5 4
- 2 . 1 00 9 . 0 9 5 2 . 0 0 0 0 . 0 0 0 0 . 57 12 . 5 3 9 7 . 0 0 5 2 . 0 0 2 0 . 2 4 0 0
- 3 . 0 3 2 2 . 0 6 1 6 . 0 8 4 2 . 0 0 8 7 . 1 6 1 2 . 2 8 0 0 . 5 6 6 5 . 0 0 6 1 . 1 4  18
- 4 . 0 0 3 3 . 0 0 9 7 . 0 1 5 2 . 0 2 6 0 . 0 0 9 1 . 0 1 6 8 . 2 7 2 3 . 4 9 8 6 . 0 2 3 6
- 5 . 0 0 0 0 . 0 0 1 4 . 0 0 2 7 . 0 1 6 2 . 0 0 6 6 . 0 0 4  4 . 0 1 5 6 . 2 7 7 4 . 0 0 5 1

RG OW S Z -  1 . 1 35 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 7 7 . 0 1 5 9 . 0 0 6 2 . 0 0 1 0 . 0 2 0 6
- 2 . 3 9 7 5 . 2 9 2 5 . 0 0 0 0 . 0 0 0 0 . 0 4 0 2 . 0 4 1 8 . 0 2 6 1 . 0 0 6 7 . 1 3 7 1
- 3 . 0 9 4 3 . 2 9 3 4 . 3 3 3 3 . 1 80 6 . 0 5 7 6 . 0 4 1 2 . 0 4 0 9 . 0 1 3 9 . 1 7 1 8
- 4 . 0 1 9 8 . 0 7 5 5 . 3 1 8 3 . 4 8 6 6 . 0 2 3 2 . 0 1 4 3 . 0 1 3 9 . 1 197 . 1 07 7
- 5 . 0 0 8 9 . 0 4 9 4 . 1 3 5 1 . 1977 . 0 0 3 3 . 0 0 1 2 . 0 0 0 3 . 0 5 7 0 . 0 4 7 6

T N OW S Z - 1 . 0 0 6 1 . 0 0 5 9 . 0 0 4  1 . 0 0 1 7 . 0 0 3 8 . 0 0 2 6 . 0 0 0 3 . 0 0 0 0 . 0 0 4  1
- 2 . 0 0 7  1 . 0 1 2 4 . 0 0 7 9 . 0 0 7 2 . 0 0 0 0 . 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 6 8
- 3 . 00 1  7 . 0 0 4 2 . 0 0 7 1 . 0 0 3 8 . 0 0 1 2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 4 . 0 0 2 9

HT RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

HT OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

TR RT S Z -  1 . 0 0 8 8 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 8 4 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8
- 2 . 0 0 7  1 . 0 0 7 7  ,. 0 0 0 6 . 0 0 0 0 . 0 0 5 1 . 0 0 7 7 . 0 0 0 6 . 0 0 0 0 . 0 0 5 4
- 3 . 0 0 1 7 . 0 0 4 9  . 0 0 3 0 . 0 0 0 0 . 0 0 2 5 . 0 0 5 2 . 0 0 3 4 . 0 0 0 0 . 0 0 3 6
- 4 . 0 0 0 0 . 0 0 1 3  . 0 0 2 5 . 0 0 3 5 . 0 0 0 0 . 0 0 0 0 . 0 2 8 3 . 0 0 5 9 . 0 0 2 0
- 5 . 0 0 0 9 . 0 0 0 5  . 0 0 0 2 . 0 0 1 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 6 5 . 0 0 0 4

TR OW S Z - 1 . 0 2 2 2 . 0 0 0 0  . 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 3
- 2 . 0 3 8 8 . 0 3 0 9  . 0 0 0 6 . 0 0 0 0 . 0 0 0 0 . 0 0 2 7 . 0 0 8 3 . 0 0 3 4 . 0 1 3 5
- 3 . 0 2 1 8 . 0 3 2 7  . 0 2 7 4 . 0 1 2 9 . 0 0 3 1 . 0 0 1  1 . 0 0 0 7 . 0 0 0 2 . 0 1 7 0
- 4 . 0 0 2 6 . 0 1 9 3  . 0 2 8 7 . 0 4 2 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 2 4
- 5 . 0 0 1 6 . 0 0 1 4 . 0 2 9 0 . 0 1 1 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 5 8

T o t a  1

( R G )  RE G U L A R  

( H T )  H U T  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R EN T  

( O W )  OWN
( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DOMESTIC FA M ILY -TO -H O U S E  DISTRIBUTIONS
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VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c i e s  New

RG RT S Z - 1 0 . 8 5 5 3
- 2 0 . 6 6 2 3 5
- 3 0 . 1 4 1 2 9 7
- 4 0 . 6 0 3 9 3
- 5 0 . 1 169 8

RG OW S Z - 1 0 . 19 6 9 8
- 2 0 . 7 1 1 1 4
- 3 0 . 1 0 2 9 9 1
- 4 0 . 9 6 4  14
- 5 2 7 8 7  . 0

TNI ow S Z - 1 1 9 6 3 . 0
- 2 0 . 8 3 7 7
- 3 169 . 0

HT RT S Z - 1 5 7 4  . 0
- 2 4 7 8  . 0
- 3 1 0 1 0 5 . 0

h t OW S Z - 1 1 5 7 9  . 0
- 2 1 6 3 7  . 0
- 3 14 16. 0

TR RT S Z - 1 0 . 4 5 6
- 2 1 3 1 3 . 0
- 3 0 . 85 3
- 4 0 . 2 1 3 1
- 5 5 1 1 . 0

TR OW S Z -  1 3 2 6 4  . 0
- 2 5 5 2  . 0
- 3 0 . 1 8 7 5 6
- 4 0 . 1 0 7 1 5 .
- 5 1 9 2 3  . 0 .

( R G ) R E G U L A R  ( R T ) R E N T ( - 1  ) 1 - 2 ROOMS
( H T ) H U T  ( O W) OWN ( - 2 ) 3 - 4 ROOMS
( T N ) T E N T ( - 3 ) 5 - 6 ROOMS
( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8 ROOMS

( - 5 ) 9 - U ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d Nev.' R e m a i n i n g  T o

DOM ( 1 ) 0 . 8 2 2 9 4 . 7 2 9 7 8 . 8 7 6 4 2
( 2 ) 0 . 3 4 9 5 6 . 3 5 1 4 9 2 . 6 0 0 3 1

( 3 ) 0 . 1 156 . 2 2 8 9 4 9 . 1 7 1 1 6
( 4 ) 0 . 7 . 7 8 6 1  1 . 4 4 6 5

EXP ( 1 ) 0 . 1 5 4 8 6 6 . 5 1 4 4 4 . 1 5 6 8 6 9

( 2 ) 0 . 2 2 7 8 4 7 . 1 2 1 8 0 0 . 2 3 2 2 3 2

( 3 ) 0 . 2 7 1 5 0 . 2 7 4 7 8  . 2 8 1 7 8
( 4 ) 0 . 2 6 5 9  . 2 5 0 0 . 2 7 3 3

( 1 ) 1 - 4 MEMBERS ( 2 )  5 - 9 MEMBERS
( 2 ) 1 0 - 1 3 MEMBERS ( 4 )  1 3 - U MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p i  t a l O p e r a t  i o n P r o j e c t s N e g . D e v . P o s  . D e 1

( 1 ) 8 2 8 7 . 3 2 7 8 4 4 . 7 4 57 . 0 0 1 5 3 3 0 . 4 0 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 7 0 0 . 7 1 1393 . .69 2 1 6 4 . 2 5 1 4 3 3 . 8 7 0 . 0 0 ' 2 8 5 . 8 0 7 5 . 0 0 0 . 0 0 0 . 0 0
( 3 ) 8 7 8 0 . 0 0 9 6 9 4 4 . 0 5 1 4 6 . 0 0 2 5 7 7 7 . 1 3 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 6 8 8 2 . 6 7 0 . 0 0 0 . 0 0 8 5 4  . 69 5 0 0 4 . 9 0 3 9 3 . 7 0 0 . 0 0 0 . 0 0 0 . 0 0
( 5 ) 8 1 1 4 2 . 1 1 0 . 0 0 0 . 0 0 2 1 7 . 7 1 1 0 9 4 4 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 0 . 0 0 0 . 0 0
( G) 8 4 9 3 . 2 9 8 4 9 . 3 3 0 . 0 0 1 7 6 . 6 3 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7 ) 2 8 7 8 7 . 3 0 0 . 0 0 3 2 8 . 0 0 2 1 5 9 1 . 6 9 3 4 3 . 8 0 5 7 5 . 5 4 7 7 7  . 7 0 0 . 0 0 0 . 0 0
( 8 ) 1 5 7 9 8 . 0 3 3 0 0 1 . 6 2 6 7 9  . 32 6 1 3 9 . 6 6 0 . 0 0 1 0 2 0 . 2 0 64 1 . 0 0 0 . 0 0 0 . 0 0
( 9 ) 2 9 7 6 2  . 15 9 5 2 3 . 8 9 1 6 9 6 . 4 4 1 6 3 4 8 . 6 4 2 5 7 5 . 5 0 1 7 1 4 8 . 4 0 3 2 3 9 . 8 4 0 . 0 0 0 . 0 0
( T ) 2 1 1 6 3 3 . 5 8 1 1 9 5 5 7 . 3 2 5 0 7 1 . 0 1 8 7 8 7 0 . 4 2 3 8 4 8 2  . 8 0 2 4 3 5 8 . 6 6 5 2 4 7 2 . 2 4 0 . 0 0 0 . 0 0

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S

( 4 )  U T I L I T I E S  ( 5 ) C O N S T : B L D G  

( 7 ) R E T / W H O L S A L E  ( 8 ) T R A N S / C O MM 
( T )  T O T A L

( 3 )  M A N U F A C T U R I N G  
( 6 ) C O N S T : o t h  

( 9 )  S E R V I C E S

LABOR INPUTS AND OUTPUTS

D o m e s t  . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a  1 s R e c r u  i t
L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t  i c R e q u  i r e d me n t

( A) 1 7 6 8 2 1 2 1 3 8 2 9 9 8 5 4 9 1 1838 9 1 3 3 8 8 4 9 8 12 1 0 4 0 1 7 1 0 0 9 5
( B) 8 8 8 5 9 9 7 7 9 9 4 0 8 7 7 59 7 2 1 5 6 9 2 2 2 9 1 3 8 1 0 0 5 9 8 1 0 3 6 9 0 8 7 4 3 0 5 3 3 3 2
( C ) 7 0 4 3 5 5 3 1 5 2 4 e 5 5 4 2 2 9 6 4 8 2 9 7 2 8 1 3 9 4 7 1 5 1 1 9 0 9 8 0 3 4 0 5 4 3 5 8 3 2
( D) 1 0 4 2 9 4 2 8 8 4 7 8 4 7  195 6 4 8 0 8 2 4 1 2 8 4 3 9 4 8 6 1 1 2 0 0 3 1 6 9 5 7 2 0 1 1 8 9 0 6 2 2 7 9 6 0
( E ) 1 9 3 5 8  1 4 6 2 9 0 6 1 49 4 1 0 0 3 0 4 4 6 1 4 1 2 9 3 2 7 7 1 0 1 7 9 8 3 0 5 5 2 4 0 1 5 7 3 8 2 3 6 3 7 7 2
( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G) 1 5 4 7 9 7 1 3 0 6 5 8 0 0 1 3 0 6 5 8 1 5 4 7 9 7 0 1 0 8 8 4 2 1 0 2 1 8 1 7 1 1 9 5 5 4
( T ) 1 2 2 7 7 1 0 1 0 4 5 1 3 1 9 4 7 2 0 ' 2 7 5 6 7 8 9 5 0 4 1 1 4 1 3 8 3 2 3 7 0 3 9 9 1 6 0 1 1 0 5 0 4 2 3 6 0 6 8 3 0 5 4 5

( A) MANAGER ( B )  P R O F E S S I O N A L ( C )  C L E R I C A L
( D)  S K I L L E D  ( E )  U N S K I L L E D  ( F )  A G R I C U L T U R E

( G)  P R O P R I E T E R S  ( T )  T O T A L
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3-D SOLUTIONS FOR INITIAL HOUSING GOALS AND 
LABOR-GOVERNMENT TRADE-OFFS

3 -D .4 N um erica l Results For ECHS101 Illu s tra tio n

NEW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT  S Z - 1 1 3 0 5 7 . 0 . 0 . 0 . 4 5 3 4  . 0 . 0 . 0 . 17591
- 2 0 . 0 . 0 . 0 .  3 0 2 0 3 . 3 8 8 2 0 . 0 . 0 . 6 9 0 2 3
-  3 0 . 0 . 0 . 0 . 8 5 2 2  . 2 1 4 2 8 . 6 6 8 8  . 8  . 3 6 6 4 6
- 4 0 . 0 . 0 . 0 . 4 9 5  . 1207 . 3 2 8 5  . 6 4 6  . 5 6 3 3
- 5 0 . 0 . 0 . 0 . 3 5 0 . 3 1 6  . 182 . 192 . 1 0 4 0

RG OW S Z - 1 1 9 1 6 5 . 0 . 0 . 0 . 9 3 5  . 1 1 4 2 . 73 . 1 . 2 1 3 1 6
- 2 3 8 3 4 2 . 1 3 5 7 4 . 0 . 0 . 2 1 2 4  . 3 0 1 0 . 3 0 6  . 7 . 5 7 3 6 3
-  3 0 . 2 7 8 4 5 . 4 1 3 4  . 0 . 30 4  5 . 2 9 6 6  . 4 7 9  . 15 . 3 8 4 8 4
- 4 0 . 0 . 2 5 8 7  . 2 4 6 7  . 1 2 2 7  . 1026 . 162 . 145 . 7 6 1 4
- 5 6 5 2 8  . 1 0 0 7 6 . 0 . 1 184 . 177 . 8 8  . 3 . 84 . 1 8 1 4 0

T N  OW S Z - 1 5 1 7  . 1 0 5 5  . 0 . 38 3  . 2 0 0 . 19 0 . 3 . 0 . 2 3 4 8
- 2 7 8 9  . 2 1 1 0 . 3 0 2  . 19 . 0 . 2 8 8  . 24 . 0 . 3 5 3 2
- 3 0 . 0 . 6 2 4  . 38 . 61 . 3 0 . 9 . 0 . 7 6 2

HT  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT  S Z - 1 1 0 8 2  . 0 . 0 . 0 . 4 6 7  . 2 2 3  . 0 . 0 . 1772
- 2 5 4 2  . 1008 . 0 . 0 . 2 7 0 . 5 5 5  . 8 . 0 . 2 3 8 3
- 3 0 . 5 0 5  . 7 3  . 0 . 134 . 3 7 0 . 4 0 . 0 . 1 1 22
- 4 0 . 0 . 36  . 15 . 0 . 0 . 33  1 . 12  . 394
- 5 0 . 0 . 7 3 4  . 8 . 0 . 0 . 0 . 2 . 74 4

T R OW S Z - 1 2 5 3 9  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 5 3 9
- 2 5 0 8 1  . 1 28 6 . 0 . 0 . 0 . 199 . 97 . 4 . 6 6 6 7
- 3 0 . 2 5 7 2  . 9 7 2  . 0 . 0 . 2 0 2  . 17 . 0 . 3 7 6 3  .
- 4 0 . 0 . 4 7 8  . 2 3 4  . 0 . 0 . 0 . 0 . 7 1 2  .
- 5 0 . 0 . 0 . 11 7 . 0 . 0 . 0 . 0 . 11 7 .
- T 8 7 6 4 2 . 6 0 0 3 1 . 9 9 4 0 . 4 4 6 5 .  5 2 7 4 4 . 7 2 0 6 0 . 1 1 7 0 7 . 1 1 1 6 . 2 9 9 7 0 5 .

( R G )  REGUL AR ( R T )  R EN T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s
( H T )  HUT ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  M e m b e r s

( - 5 ) 9 - A ROOMS



APPENDIX 3 - D

RE D I S T R I B U T I O N  OF  E X I S T I N G  F AMI L I ES

D o m e s t i c  F a m i l i e s  

1 )  ( 2 )  ( 3  )
E x p a t r i a t e  F a m i l i e s  

(4 ) (1) (2 ) (3) (4 )
T o t a l

RG R T  S Z - 1 1 9 6 3  . 0 . 0 . 0 . 3 3 2 5  . 6 2 9 0 . 4 7 6  . 6  . 1 2 0 6 0
- 2 1 9 3 6 5 . 6 0 0 3 1 . 0 . 0 .  2 2 1 4 8 . 651 17. 2 9 0 . 1 0 . 1 6 6 9 6 1
- 3 1 0 3 3 7 . 4 3 9 4 4 . 1 1 7 0 7 . 1 1 1 6 . 6 2 4 9  . 2 9 6 5 3 . 1 5 4 0 7 . 12  . 1 1 8 4 2 5
- 4 1 0 6 3  . 8 0 0 7  . 6 3 5 6  . 1 1 1 6 . 3 6 3  . 2 0 2 5  . 7 2 3 5  . 9 3 7  . 27 102
- 5 0 . 1 1 6 0 . 1 3 2 8  . 1 10 9. 2 5 7  . 5 2 9  . 4 2 8  . 9 3 1  . 5 7 4 2

RG OW S Z - 1 1591 . 0 . 0 . 0 . 6 8 6  . 1 9 1 6 . 171 . 2  . 4 3 6 6
- 2 1 5 8 1 6 . 7 1 7 4 4 . 0 . 0 . 155 7 . 5 0 4 9  . 7 1 8  . 16 . 9 4 9 0 0
- 3 9 9 7 5  . 7 0 9 1 7 . 1 1 6 3 5 . 1 1 1 5 . 2 2 3 3  . 4 9 7 5  . 1 124 . 33 . 1 0 2 0 0 7
- 4 2 6 4 9  . 2 7 0 6 5 . 1 1 4 0 2 . 1 109 . 9 0 0 . 172 1 . 381 . 2 4 9  . 4 5 4 7 6
- 5 14 3 0 . 1 9 7 5 7  . 1 1 2 2 9 . 1 101  . 129 . 147 . 8 . 2 6 3  . 3 4 0 6 4

T N  OW S Z - 1 4 6 3  . 1 3 8 5  . 101 4 . 145 . 147 . 3 1 9  . 7 . 0 . 3 4 8 0
- 2 3 5 4  . 2 6 2 2  . 1 4 0 6  . 4 9 9  . 0 . 4 8 3  . 56 . 0 . 5 4 2 0
- 3 2 7 7  . 2 0 6 3  . 1 3 4 6  . 35 6  . 45  . 51 . 21  . 0 . 4 1 5 9

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  R T  S Z - 1 6 7 2  . 0 . 0 . 12 . 3 2 7  . 3 7 4  . 0 . 0 . 1385
- 2 1 2 1 2  . 4 3 0 9  . 3 0 0 . 0 . 198 . 9 3 2  . 18 . 0 . 6 9 6 9  .
- 3 5 3 9  . 2 9 9 5  . 1 3 3 2  . 0 . 9 9  . 621 . 94 . 0 . 5 6 8 0  .
- 4 0 . 109 7 . 1 156 . 5 5 8  . 0 . 0 . 7 7 8  . 1 . 3 5 9 0 .
- 5 2 7 9  . 4 2 9  . 1 1 7 . 2 3 3  . 0 . 0 . 0 . 29  . 1087 .

T R  OW S Z - 1 6 8 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 6 8 2  .
- 2 5 3 8  . 9 2 7 9  . 0 . 0 . 0 . 33 4  . 2 2 8  . 8  . 1 0 3 8 7 .
- 3 3 2 3 3  . 9 4 0 6  . 5 3 5 9  . 1071 . 0 . 3 3 8  . 4 0 . 0 . 1 9 4 4 7  .
- 4 3 4 4  . 7 4 1 0 . 8 2 9 7  . 2 2 1 8 . 0 . 0 . 0 . 0 . 1 8 2 6 9 .
- 5 196 . 3 6 2  . 4 7 6 9  . 1 4 7 5 . 0 . 0 . 0 . 0 . 6 8 0 2  .
- T 7 2 9 7 8 . 3 4 3 9 8 2 . 7 8 7 5 3 . 1 3 2 3 3 .  3 8 6 6 3 . 1 2 0 8 7 4 . 2 7 4 8 0 . 2 4 9 7  . 6 9 8 4 6 0 .

( R G )  R E GU L A R ( R T )  R EN T ( - 1  ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s
( H T )  HUT ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  M e m b e r s

( - 5 ) 9 - A ROOMS
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TOTAL FA M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t  i c F a m i 1 i e s E x p a t r  i a t e  F a mi  1 i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) (.2 ) ( 3 ) ( 4 )

RG RT S Z - 1 1 5 0 2 0 0 . 0 . 0 . 7 8 5 9  . 6 2 9 0 . 4 7 6  . 6  . 2 9 6 5 1
- 2 1 9 3 6 5 6 4 9 5 6 . 0 . 0 . 5 2 3 5 1 . 1 0 3 9 3 7 . 2 9 0 . 1 0 . 2 4 0 9 0 9
- 3 1 0 3 3 7 4 3 9 4 4 . 3 9 1 3 4 . 1449 . 1 47 7 1 . 5 1 0 8  1 . 2 2 0 9 5 . 2 0 . 1 8 2 8 3 1
- 4 1 06 3 8 0 0 7  . 6 3 5 6  . 4 5 9 2  . 8 5 8  . 3 2 3 2  . 1 0 5 2 0 . 1583 . 3 6 2 1  1
- 5 0 1 1 6 0 . 1 32 8 . 1647 . 6 0 7  . 8 4 5  . 6 1 0 . 1 123 . 7 3 2 0

RG OW S Z - 1 2 0 7 5 6 0 . 0 . 0 . 1621 . 3 0 5 8  . 2 4 4  . 3 . 2 5 6 8 2
- 2 54 158 8 7 9 0 1 . 0 . 0 . 368 1 . 8 0 5 9  . 102 4 . 23 . 1 5 4 8 4 6
- 3 9 9 7 5 9 8 7 6 2 . 6 2 3 6 5 . 1 4 2 8 0 . 5 2 7 8  . 7 9 4  1 . 1 6 0 3  . 48 . 2 0 0 2 5 2
- 4 2 6 4 9 2 7 0 6 5 . 7 7 9 9 6 . 3 8 5 2 0 . 2 1 2 7 . 2 7 4 7  . 5 4 3  . 39 4  . 1 5 2 0 4  1
- 5 7 9 5 8 2 9 8 3 3 . 2 3 3 9 4 . 1 5 2 0 5 . 3 0 6  . 2 3 5  . 1 1 . 3 4 7  . 77. 289

TST OW " S Z - 1 ~SSO 2 4 4 0 . 1 01 4 . 5 2 8  . 3 4 7  . 5 0 9  . 1 0 . 0 . 5 8 2 8
- 2 1 143 4 7 3 2 . 1 70 8 . 5 1 8  . 0 . 77  1 . 8 0 . 0 . 8 9 5 2
- 3 2 7 7 2 0 6 3 . 1 9 7 0 . 394 . 106 . 81 . 3 0 . 0 . 4 9 2  1

HT  RT S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 ., 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

HT  OW S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT S Z - 1 1 75 4 . 0 . 0 . 12 . 7 9 4  . 5 9 7  . 0 . 0 . 3 1 5 7
- 2 17 5 4  . 5 3 1 7  . 3 0 0 . 0 . 4 6 8  . 1487 . 26  . 0 . 9 3 5 2
- 3 5 3 9  . 3 5 0 0 . 140 5 . 0 . 2 3 3  . 99  1 . 134 . 0 . 6 8 0 2
- 4 0 . 1 0 9 7  . 1 192 . 5 7 3  . 0 . 0 . 1 109 . 13 . 3 9 8 4
- 5 2 7 9  . 4 2 9  . 851 . 241 . 0 . 0 . 0 . 3 1 . 1831

T R  OW S Z - 1 3 2 2 1  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 22 1
- 2 5 6 1 9  . 1 0 5 6 5 . 0 . 0 . 0 . 5 3 3  . 3 2 5  . 12  . 1 7 0 5 4
- 3 3 2 3 3  . 1 1 9 7 8 . 6 3 3 1  . 107 1 . 0 . 5 4 0 . 57  . 0 . 2 3 2 1 0
- 4 3 4 4  . 74 10. 8 7 7 5  . 2 4 5 2  . 0 . 0 . 0 . 0 . 189 81
- 5 196 . 3 6 2  . 4 7 6 9  . 1592 . 0 . 0 . 0 . 0 . 69  19
- T 1 6 0 6 2 0 . 41 1 5 2 1 . 2 3 8 8 8 8 . 8 3 0 7 4 . 9 1 4 0 7 . 1 9 2 9 3 4 . 3 9 1 8 7 . 3 6 1 3  . 1 2 2 1 2 4 4

( R G )  R E GU L A R  ( R T ) R E N T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  M e m b e r s

( H T )  H U T  ( O W )  OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  Me mb e r s

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  M e m n e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  M e m b e r s

( - 5 )  9 - A ROOMS
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FA M ILY -T O -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c Fam i 1 i es E x p a t r i a t e  F a m i l i e s Ti
( 1 ) ( 2 ) ( 3  ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z -  1 . 0 9 3 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 8 6 0 . 0 3 2 6 . 0 1 2 1 . 0 0 1 7 . 0 2 4 3
- 2 . 1 20 6 . 1 57 8 . 0 0 0 0 . 0 0 0 0 . 5 7 2 7 . 5 3 8 7 . 0 0 7 4 . 0 0 2 8 . 1 9 7 3
- 3 . 0 6 4 4 . 1 06 8 . 1638 . 0 1 7 4 . 1 6 1 6 . 2 6 4 8 . 5 6 3 8 . 0 0 5 5 . 1 49 7
- 4 . 0 0 6 6 . 0 1 9 5 . 0 2 6 6 . 0 5 5 3 . 0 0 9 4 . 0 1 6 8 . 2 6 8 5 . 4 3 8 1 . 0 2 9 7
- 5 . 0 0 0 0 . 0 0 2 8 . 0 0 5 6 . 0 1 9 8 . 0 0 6 6 . 0 0 4 4 . 0 1 5 6 . 3 1 0 8 . 0 0 6 0

RG OW S Z -  1 . 129 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 7 7 . 0 1 5 8 . 0 0 6 2 . 0 0 0 8 . 0 2 1 0
- 2 . 3 3 7 2 . 2 1 3 6 . 0 0 0 0 . 0 0 0 0 . 0 4 0 3 . 0 4  18 . 0 2 6 1 . 0 0 6 4 . 1268
- 3 . 0 6 2 1 . 2 4 0 0 . 261 1 . 1 7 1 9 . 0 5 7 7 . 0 4 1 2 . 0 4 0 9 . 0 1 3 3 . 1 6 4 0
- 4 . 0 1 6 5 . 0 6 5 8 . 3 2 6 5 . 4 6 3 7 . 0 2 3 3 . 0 1 4 2 . 0 1 3 9 . 1 0 9 1 . 1 2 4 5
- 5 . 0 4 9 5 . 0 7 2 5 . 0 9 7 9 . 1 8 3 0 . 0 0 3 3 . 0 0 1 2 . 0 0 0 3 . 0 9 6 0 . 0 6 3 3

T N OW S Z - 1 . 0 0 6 1 . 0 0 5 9 . 0 0 4  2 . 0 0 6 4 . 0 0 3 8 . 0 0 2 6 . 0 0 0 3 . 0 0 0 0 . 0 0 4 8
- 2 . 0 0 7 1 . 01  15 . 0 0 7  1 . 0 0 6 2 . 0 0 0 0 . 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 7  3
- 3 . 0 0 1 7 . 0 0 5 0 . 0 0 8 2 . 0 0 4  7 . 0 0 1 2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 0 . 0 0 4 0

HT RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . OOOO . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

HT OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . o o o c . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

TR RT S Z - 1 . 0 1 0 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 8 7 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 2 6
- 2 . 0 1 0 9 . 0 1 2 9 . 0 0 1 3 . 0 0 0 0 . 0 0 5 1 . 0 0 7 7 . 0 0 0 7 . 0 0 0 0 . 0 0 7 7
- 3 . 0 0 3 4 . 0 0 8 5  .. 0 0 5 9 . 0 0 0 0 . 0 0 2 5 . 0 0 5 1 . 0 0 3 4 . 0 0 0 0 . 0 0 5 6
- 4 . 0 0 0 0 . 0 0 2 7  .. 0 0 5 0 . 0 0 6 9 . 0 0 0 0 . 0 0 0 0 . 0 2 8 3 . 0 0 3 6 . 0 0 3 3
- 5 . 0 0 1 7 . 0 0 1 0  . 0 0 3 6 . 0 0 2 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 8 6 . 0 0 1 5

TR OW S Z -  1 . 0 2 0 1 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 6
- 2 . 0 3 5 0 . 0 2 5 7  . 0 0 0 0 . OOOC . 0 0 0 0 . 0 0 2 8 . 0 0 8 3 . 0 0 3 3 . 0 1 4 0
- 3 . 0 2 0 1 . 0 2 9 1  . 0 2 6 5 . 0 1 2 9 . 0 0 0 0 . 0 0 2 8 . 0 0 1 5 . 0 0 0 0 . 0 1 9 0
- 4 . 0 0 2 1 . 0 1 8 0  . 0 3 6 7 . 0 2 9 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 5 5
- 5 . 0 0 1 2 . 0 0 0 9  . 0 2 0 0 . 0 1 9 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 5 7

T o t a l

( R G )  RE G U L A R  ( R T ) REN T

( H T )  H U T  ( O W )  OWN
( T N )  T E N T  

( T R )  T R A D I T I O N A L

( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 1 )  1 - 4  F a m i l y  Me mb e r s

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DEVIATIONS FROM NEW  FAMILY DISTRIBUTION GOALS

N e g a t  i v e D e v  i a t  i o n s P o s  i t  i v e D e v  i a t  i o n s
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 )  ( 4 )

RG RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 6 5 2 8  . 6 7 1 7 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 3 3 5 9  . 1 132 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 5 6 6  . 2 5 7  . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 126 . 0 . 0 . 0 . 0 .

RG OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 621 1 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 6 5 2 8  . 1 0 0 7 6 . 0 . 0 .

T N  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 .  383. .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

HT  R T  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  R T  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 7 3 4 .  0 .

T R  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

( R G )  RE GU L A R ( R T ) R E N T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s
( H T )  H U T ( O W) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  M e m b e r s

( - 5 ) 9 - A ROOMS

2 7 3
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DEVIATIONS FROM EXISTING FAMILY REDISTRIBUTION GOALS

N e g a t  i v e D e v i  a t  i o n s P o s  i t  i v e D e v i a t  i o n s
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3  ) ( 4 )

RG RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 4 9 2 5 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 2 7 4 2 7  . 3 3 3  . 0 . 0 . 0 . 0 .

■ - 4 0 . 0 . 0 . 3 4 7 6  . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 5 3 8  . 0 . 0 . 0 . 0 .

RG OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 2 5 8 3  . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 4 6 5 9 6 . 1 3 1 6 5 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 6 4 0 0 7 . 3 4 9 4 4  . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 12165' . 1 2 9 2 0 . 0 . 0 . 0 . 0 .

T N  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0  . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

( R G )  R EGU L AR ( RT  ) R EN T ( - 1  ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i 1y Me m b e r s
( H T )  H U T ( O W) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i 1y M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  Farr, i 1 y M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i 1y M e m b e r s

( - 5 ) 9 - A  ROOMS
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VACANCIES AND N EW  HOUSES REQUIREMENTS

V a c a n c  i e s New

RG RT S Z - 1 0 . 1 0 6 7 5
- 2 0 . 2 5 5 2 2
- 3 0 . 6 6 2 8 7
- 4 0 . 1 7 6 9 9
- 5 0 . 2 7 6 8

RG OW S Z - 1 0 . 1 4 6 8 8
- 2 0 . 2 1 9 5 2
- 3 0 . 4 2 7 2 9
- 4 0 . 7 0 8 5 1
- 5 1 4 8 8  . 0

T N OW S Z - 1 2 5 2 1  . 0
- 2 0 . 70 6 1
- 3 137 . 0

HT RT S Z - 1 0 . 0
- 2 1 0 4 7 8 . 1 0 0 0 0
- 3 2 3 8  . 0

HT OW S Z - 1 1 5 7 9  . 0
- 2 1 6 3 7  . 0
- 3 14 16. 0 .

TR RT S Z - 1 0 . 121  .
- 2 O'. 155 .
- 3 0 . 1 7 3 5  .
- 4 0 . 2 9 7 9  .
- 5 0 . 0 .

T R OW S Z -  1 3 6 3 5  . 0 .
- 2 3 4 7 9  . 0 .
- 3 0 . 105 7 .
- 4 0 . 1 0 3 5 7 .
- 5 3 8 8 4  . 0 .

( R G )  RE G U L A R  ( R T )  REN T

( H T )  H U T  ( O W )  OWN
( T N )  T E N T  

( T R )  T R A D I T I O N A L

( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 
( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - U  ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d  New R e m a i n i n g  T o  b e  h o u s e d

DOM ( 1 ) 0 . 8 2 2 9 4 . 7 2 7 9 8 . 8 7 6 4 2
( 2 ) 0 . 3 4 9 5 6 . 3 5 1 4 2 9 . 6 0 0 3 1
( 3 )  7 1 7 6 . 1 136 . 2 2 8 9 4 9 . 1 7 1 1 6
( 4 )  0 . 7 . 7 86 1 1 . 4 4 6 5

EXP ( 1 ) 0  . 5 0 7 1 9 . 3 8 6 1 1 . 5 2 7 2 3
( 2 ) 0 . 6 7 6 4  . 1 2 0 8 7 4 . 7 2 0 5 9
( 3 )  0 . 1 0 6 7 9 . 2 7 4 7 8 . 1 170 7
( 4 )  0 . 1042 . 2 5 0 0 . 111 6

( 1 ) 1 - 4  MEMBERS ( 2 )  5 - 9 MEMBERS
( 2 ) 1 0 - 1 3  MEMBERS ( 4 )  1 3 - U MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t 1 on P r o j  e c t s N e g . D e v . P o s . De

( 1 ) 8 2 8 7 . 3 2 5 1 8 0 . 0 8 57 . 0 0 1 2 7 3 9 . 4 9 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 1 4 9  . 49 6 4 0 . 5 7 2 8 5 . 8 0 75 . 0 0 0 . 0 0 6 4 0 . 5 7
( 3 ) 8 7 8 0 . 0 0 8 1 6 6 8 . 9 0 1 4 6 . 0 0 2 1 5 3 1 . 8 3 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 1 4 3 8 .  13 0 . 0 0 0 . 0 0 6 1 0 . 5 1 0 . 0 0 3 9 3  . 7 0 0 . 0 0 5 0 4 4 . 9 0 0 . 0 0
( 5 ) 4 1 7 0 3 . 3 1 0 . 0 0 0 . 0 0 2 0 5 . 5 4 0 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 1 0 1 4 4 . 0 0 0 . 0 0
( 6 ) 7 1 6 5 . 0 7 7 1 6 . 5 0 0 . 0 0 164 . 16 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7) 2 2 9 0 2 . 4 9 0 . 0 0 3 2 8 . 0 0 1 8 0 3 9 . 9 6 0 . 0 0 5 7 5 . 5 4 7 7 7  . 7 0 3 4 3 . 8 0 0 . 0 0
( 8 ) 1 2 5 2 5 . 6 0 2 3 7 9 . 8 6 5 3 8 . 6 0 4 4 3 4 . 8 2 0 . 0 0 1 0 2 0 . 2 0 6 4  1 . 0 0 C . 0 0 0 . 0 0
( 9 ) 2 0 6 2 9 . 5 4 6 6 0 1 . 4 5 1 1 7 5 . 8 8 1 2 7 9 2 . 4  1 0 . 0 0 1 7 1 4 8 . 4 0 3 2 3 9 . 8 4 2 5 7 5 . 5 0 0 . 0 0
( T ) 1 4 6 9 4 7 .  16 9 7 9 2 9 . 3 8 2 3 8 6 9  . 98 7 1 6 6 8 . 2 1 2 0 2 5 5 . 1 7 2 4 3 5 8 . 6 6 5 2 4 7 2  . 24 1 8 1 0 8 . 2 0 6 4 0 . 5 7

( 1 )  A G R I C U L T U R E  ( 2 )  D I L - G A S  ( 3 )  M A N U F A C T U R I N G

( 4 ) U T I L I T I E S  ( 5 ) C O N S T : B L D G  ( 6 ) C O N S T : o t h

( 7 ) R E T / W H O L S A L E  ( 8 ) T RA N S / C OMM ( 9 ) S E R V I C E S
( T )  T O T A L

LABOR INPUTS AND OUTPUTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v Goa 1 s R e c r u  i t
L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t  i c R e q u  i r e d me n t

( A) 1 7 6 8 2 4 5 6 7 29 9 8 5 4 9 5 1 6 7 9 1 3 3 8 8 4 9 1 4 5 0 0 4 0 1 7 2 5 2 4
( B) 8 8 8 5 9 6 6 5 7 3 4 0 8 7 7 5 9 7 2 1 2 5 6 9 6 2 9 1 3 8 1 0 0 5 9 8 0 2 0 8 5 7 8 7 4 3 0 2 2 1 0 6
( C) 7 0 4 3 5 3 2 1 2 1 5 4 8 5 5 4 2 2 9 6 2 6 3 5 9 2 8 1 3 9 4 7 1 5 1 0 2 8 3 9 3 4 0 5 4 3 0 3 8 9 5
( D) 1 0 4 2 9 4 1 9 0 0 7 5 47 195 6 4 8 0 8 1 43 5 8 1 3 9 4 8 6 1 1 2 0 0 3 7 1 8 6 9 0 1 1 8 9 0 6 1 2 9 5 5 7
( E ) 193 5 8 1 2 3 3 8 3 9 1494 1 0 0 3 0 4 2 3 2 3 4 5 9 3 2 7 7 1 0 1 7 9 8 7 6 4 5 7 0 1 5 7 3 8 2 1 5 4 7 0 5
( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G) 1 5 4 7 9 7 5 7 7 0 3 0 0 5 7 7 0 3 1 5 4 7 9 7 0 3 5 8 8 6 0 2 1 8 1 7 4 6 5 9 9
( T ) ■ 1 2 2 7 7 1 0 8 7 3 9 7 2 9 4 7 2 0 2 7 5 6 7 8 4 9 0 8 5 1 4 1 3 8 3 2 3 7 0 3 9 9 1 8 5 6 6 2 2 3 6 9 6 4 2 3 6 0 6 6 5 9 3 8 6

( A)  MANAGER ( B )  P R O F E S S I O N A L  ( C )  C L E R I C A L

( D)  S K I L L E D  ( E )  U N S K I L L E D  ( F )  A G R I C U L T U R E
( S)  P R O P R I E T E R S  ( T )  T O T A L
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3 -D .5 N um erica l Results For ECHS102 Illu s tra tio n

N EW  FAMILIES DISTRIBUTION TO HOUSES

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )
RG RT  S Z - 1 4 3 7 8  . 0 . 0 . 0 . 2 8 7 7  . 0 . 0 . 0 . 7 2 5 5

- 2 6 9 2 8  . 72  . 0 . 0 .  1 9 1 6 5 . 2 0 2 2 4 . 0 . 0 . 4 6 3 8 9
- 3 0 . 0 . 0 . 0 . 5 4 0 8  . 1 1 163. 47 14. 5 . 2 1 2 9 0
- 4 0 . 0 . o .  • 0 . 3 1 4  . 6 2 0 . 2 3 1 6  . 4 5 0 . 3 7 0 0
- 5 0 . 0 . 0 . 0 . 2 2 2  . 164 . 128 . 134 . 64 8

RG OW S Z - 1 5 4 6 4  . 0 . 0 . 0 . 5 9 3  . 5 9 5  . 51 . 1 . 6 7 0 4
- 2 3 2 4 5 6 . 0 . 0 . 0 . 1 3 4 8  . 1568 . 2 1 6 . 5 . 3 5 5 9 3
- 3 0 . 0 . 0 . 0 . 193 2 . 154 5 . 3 3 7  . 1 0 . 3 8 2 4
- 4 0 . 0 . 0 . 0 . 7 7 9  . 53 4  . 1 1 4 . 101  . 1528
- 5 0 . 1 8 2 3 7 . 0 . 1 184 . 1 1 2 . 46  . 2 . 58  . 1 9 6 3 9

T N  OW S Z - 1 5 1 7  . 105 5 . 0 . 2 8 4 9  . 127 . 9 9  . 2 . 0 . 4 6 4 9
- 2 4 8 9  . 2 1 1 1 . 3 0 2  . 19 . 0 . 15 0 . 17 . 0 . 3 0 8 8
- 3 0 . 0 . 6 2 4  . 38 . 39 . 16 . 6  . 0 . 72 3

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . - 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

HT  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
-  3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT  S Z - 1 1 0 8 2  . 179 . 0 . 0 . 2 8 3  . 11 6 . 0 . 0 . 1 6 6 0
- 2 5 4 2  . 1 00 9 . 0 . 0 . 171 . 2 8 9  . 5 . 0 . 2 0 1 6
- 3 0 . 50 4  . 7 3  . 0 . 8 5  . 193 . 28  . 0 . 8 8 3  .
- 4 0 . 0 . 36  . 15 . 0 . 0 . 2 3 3  . 8  . 2 9 2  .
- 5 7 3 4  . 0 . 0 . 8  . 0 . 0 . 0 . 1 . 7 4 3  .

T R  OW S Z - 1 2 5 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 5 4 0 .
- 2 5 0 8 0 . 1'286 . 0 . 0 . 0 . 104 . 6 8  . 2 . 6 5 4 0 .
- 3 0 . 2 5 7 1  . 9 7 2  . 0 . 0 . 105 . 12  . 0 . 3 6 6 0 .
- 4 0 . 0 . 4 7 8  . 2 3 4  . 0 . 0 . 0 . 0 . 7 1 2  .
- 5 0 . 0 . 0 . 11 7 . 0 . 0 . 0 . 0 . 11 7 .
- T 6 0 2 1 0 . 2 7 0 2 4 . 2 4 8 5  . 4 4 6 4 .  3 3 4 5 5 . 3 7 5 3 1 . 8 2 4 9  . 7 7 5  . 174 19 3 .

( R G )  R E GU L A R ( R T ) R EN T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s
( H T )  H U T ( OW) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  Me mb e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  M e m b e r s

( - 5 ) 9 - A  ROOMS
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t  i c F a m i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 )  ( 4 )

RG RT S Z -  1 1 9 6 3  . 0 . 0 . 0 . 3 0 4 6  . 6 2 2 9  . 4 7 6 5 . 117 19
- 2 1 9 3 6 5 . 6 0 0 3 1 . 0 . 0 . 2 0 2 9 5 . 6 4 4 8 0 . 2 9 0 1 0 . 1 6 4 4 7 1
- 3 1 0 3 3 7 . 3 7 5 4 1 . 8 2 5 2  . 7 7 6  . 5 7 2 6  . 2 9 3 6 3 . 15 4 0 7 12  . 1 0 7 4 1 4
- 4 1 0 6 2  . 8 0 0 7  . 6 3 5 6  . 7 7 6  . 3 3 2  . 2 0 0 5  . 7 2 3 5 9 3 7  . 2 6 7 1 0
- 5 0 . 1 1 6 0 . 1 32 8 . 771 . 2 3 5  . 52 4  . 4 2 7 9 3  1 . 5 3 7 6

RG OW S Z - 1 159 1 . 0 . 0 . 0 . 6 2 8  . 1897 . 171 2 . 4 2 8 9
- 2 1 5 8 1 6 . 3 7 3 7 7 . 0 . 0 . 1 42 7 . 4 9 9 9  . 7 1 8 16 . 6 0 3 5 3
- 3 9 9 7 5  . 3 6 9 4 6 . 8 2 0 1  . 77 6  . 2 0 4 6  . 4 9 2 6  . 1 123 33 . 6 4 0 2 6
- 4 2 6 4 9  . 2 7 0 6 5 . 8 0 3 7  . 771 . 8 2 4  . 1704 . 3 8 0 2 4 9  . 4 167 9
- 5 143 . 1 9 7 5 7 . 7 9 1 5  . 7 6 6  . 1 1 9 . 146 . 8 2 6 2  . 291 16

T N OW S Z - 1 4 6 3  . 1 38 5 . 1014 . 145 . 134 . 31 6  . 7 . 0 . 3 4 6 4
- 2 3 5 4  . 2 6 2 2  . 1406 . 4 9 9  . 0 . 4 7 9  . 56 . 0 . 54 16
- 3 2 7 7  . 2 0 6 3  . 1 34 6 . 35 6  . 4 1 . 5 0 . 21  . 0 . 4 1 54

HT RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

HT OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

TR RT S Z -  1 6 7 2  . 0 . 0 . 12  . 3 0 0 . 3 6 9  . 0 . 0 . 1 35 3
- 2 1 2 1 2  . 4 3 0 9  . 3 0 0 . 0 . 181 . 9 2 3 18 . 0 . 6 9 4 3  .
- 3 5 3 8  . 2 9 0 5  . 1332 . 0 . 9 0 . 6 1 5  . 94  . 0 . 5 5 7 4  .
- 4 0 . 1 09 6 . 1 156 . 5 5 8  . 0 . 0 . 7 7 8  . 1 . 3 5 8 9  .
- 5 2 7 9  . 4 2 9  . 1 1 7 . 2 3 3  . 0 . 0 . 0 . 29  . 108 7 .

TR OW S Z - 1 6 8 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 6 8 2  .
- 2 5 3 8  . 9 2 7 9  . 0 . 0 . 0 . 3 3 0 . 2 2 7  . 8 . 1 0 3 8 2 .
- 3 3 2 3 3  . 9 4 0 6  . 5 3 5 9  . 107 1 . 0 . 3 3 5  . 39  . 0 . 1 9 4 4 3 .
- 4 3 4 4  . 74 13 . 8 2 9 7  . 2 2 1 7  . 0 . 0 . 0 . 0 . 1 8 2 7 1 .
- 5 195 . 3 6 2 . 4 7 6 9  . 147 5 . 0 . 0 . 0 . 0 . 6 8 0 1  .
- T 7 1 6 8 8 . 2 6 9 1 5 3 . 6 5 1 8 5 . 1 1 2 0 2 . 3 5 4 2 4  . 1 1 9 6 9 0 . 2 7 4 7 5 . 2 4 9 5  . 6 0 2 3 1 2 .

( R G )  R E G U L A R ( R T )  R E N T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  Me mb e r s
( H T )  H U T ( OW) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3 Fam i 1y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4  ) 1 3 - A F a m i 1y  M e m b e r s

( - 5 )  9 - A  ROOMS
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TOTAL F A M ILY -TO -H O U S E  DISTRIBUTION

E x p a t r i a t e  F a m i l i e s  T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT  S Z - 1 6 3 4  1 . 0 . 0 . 0 . 5 9 2 3  . 6 2 2 9  . 4 7 6  . 5 . 18 9 7 4
- 2 2 6 2 9 3 . 6 5 0 2 8 . 0 . 0 .  3 9 4 6 0 . 8 4 7 0 4 . 2 9 0 . 1 0 . 2 1 5 7 8 5
- 3 1 0 3 3 7 . 4394- 3 . 3 9 1 3 4 . 1 4 4 9 .  1 1 1 3 4 . 4 0 5 2 6 . 2 0 1 2 1 . 17 . 166 6 6 1
- 4 1 06 2 . 8 0 0 7  . 6 3 5 6  . 4 5 9 2  . 6 4 6  . 2 6 2 5  . 9 5 5 1  . 1 3 8 7  . 3 4 2 2 6
- 5 0 . 1 1 6 0 . 1328 . 164 7 . 4 5 7  . 6 8 8  . 5 5 5  . 1 0 6 5  . 6 9 0 0

RG OW S Z - 1 7 0 5 5  . 0 . 0 . 0 . 1 2 2 1  . 2 4 9 2  . 2 2 2  . 3 . 1 0 9 9 3
- 2 4 8 2 7 2 . 7 4 3 2 6 . 0 . 0 . 2 7 7 5  . 6 5 6 7  . 9 3 4  . 21  . 1 3 2 8 9 5
-  3 9 9 7 5  . 7 0 9 1 7 . 5 8 2 3 0 . 14281 . 3 9 7 8  . 6 4 7 1  . 1 4 6 0 . 43  . 1 6 5 3 5 5
- 4 2 6 4 9  . 2 7 0 6 5 . 7 5 4 0 9 . 3 6 0 5 2 . 1 6 0 3  . 2 2 3 8  . 4 9 4  . 3 5 0 . 1 4 5 8 6 0
- 5 143 . 3 7 9 9 4  . 2 3 3 9 4 . 1 5 2 0 5 . 231 . 192 . 1 0 . 3 2 0 . 7 7 4 8 9

T N  OW S Z - 1 9 8 0 . 2 4 4 0 . 1014 . 2 9 9 4  . 261 . 4 1 5  . 9 . 0 . 8 1 1 3
- 2 8 4 3  . 4 7 3 3  . 1708 . 5 1 8  . 0 . 6 2 9  . 73 . 0 . 8 5 0 4
- 3 2 7 7  . 2 0 6 3  . 1 9 7 0 . 39 4  . 8 0 . 6 6  . 27  . 0 . 4 8 7 7

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  'OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  RT  S Z - 1 1 7 5 4  . 17 9  . 0 . 12  . 5 8 3  . 4 8 5  . 0 . 0 . 3 0 1 3  .
- 2 1754 . 5 3 1 8  . 3 0 0 . 0 . 3 5 2  . 1 2 1 2 . 23  . 0 . 8 9 5 S  .
- 3 5 3 8  . 3 4 0 9  . 1405 . 0 . 175 . 8 0 8  . 1 2 2  . 0 . 6 4 5 7  .
- 4 0 . 1 0 9 6  . 1 192 . 5 7 3  . 0 . 0 . 1 0 1 1 . q 3 8 8  1 .
- 5 101 3 . 4 2 9  . 11 7 . 24  1 . 0 . 0 . 0 . 3 0 . 1 8 3 0 .

T R OW S Z - 1 3 2 2 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 2 2 2  .
- 2 56 18 . 1 0 5 6 5 . 0 . 0 . 0 . 4 3 4  . 2 9 5  . 1 0 . 1 6 9 2 2 .
- 3 3 2 3 3  . 1 1 9 7 7  . 6 3 3 1  . 1071 . 0 . 4 4 0  . 51 . 0 . 2 3 1 0 3 .
- 4 3 4 4  . 7 4 1 3  . 8 7 7 5  . 2 4 5 1  . 0 . 0 . 0 . 0 . 18 9 8 3  .
- 5 195 . 3 6 2  . 4 7 6 9  . 1 59 2 . 0. 0. 0. 0. 6 9 1 8 .
- T  1 3 1 8 9 8 . 3 7 8 4 2 4 . 2 3 1 4 3 2 . 8 3 0 7 2 .  6 8 8 7 9 . 1 5 7 2 2 1  . 3 5 7 2 4  . 3 2 7 0 .  1 0 8 9 9 2 0 .

( R G )  R EGU L AR ( R T )  R E N T ( - 1  ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  Me mb e r s
( H T )  HUT ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  Me mb e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 6  ROOMS ( 4 ) 1 3 - A  F a m i l y  M e m b e r s

( - 5 ) 9 - A ROOMS
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F A M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c Fam i 1 i es E x p a t r i a t e -  F a m i l i e s Ti
( 1 ) ( 2 ) ( 3  ) ( 4  ) (  1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z -  1 . 0 4 8 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 8 6 0 . 0 3 9 6 . 0 1 3 3 . 0 0 1 5 . 0 1 7 4
- 2 . 1993 . 1 7  16 . 0 0 0 0 . 0 0 0 0 . 5 7 2 9 . 5 3 8 8 . 0 0 8 1 . 0 0 3 1 . 1 9 8 0
- 3 . 0 7 8 4 . 1 1 6 1 . 1 6 9 1 . 0 1 7 4 . 1616 . 2 5 7 8 . 5 6 3 2 . 0 0 5 2 . 1529
- 4 . 0 0 8  1 . 0 2 1 2 . 0 2 7 5 . 0 5 5 3 . 0 0 9 4 . 0 1 6 7 . 2 6 7 4 . 4 2 4 2 . 0 3 1 4
- 5 . 0 0 0 0 . 0 0 3 1 . 0 0 5 7 . 0 1 9 8 . 0 0 6 6 . 0 0 4 4 . 0 1 5 5 . 3 2 5 7 . 0 0 6 3

RG OW S Z - 1 . 0 5 3 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 7 7 . 0 1 5 9 . 0 0 6 2 . 0 0 0 9 . 0 1 0 1
- 2 . 3 6 6 0 . 1964 . 0 0 0 0 . 0 0 0 0 . 0 4 0 3 . 0 4 1 8 . 0 2 6 1 . 0 0 6 4 . 1 2  19
- 3 . 0 7 5 6 . 1874 . 2 5 1 6 . 1 7  19 . 0 5 7 8 . 0 4 1 2 . 0 4 0 9 . 0 1 3 1 . 1 5 1 7
- 4 . 0 2 0 1 . 0 7 1 5 . 3 2 5 8 . 4 3 4 0 . 0 2 3 3 . 0 1 4 2 . 0 1 3 8 . 1 0 7 0 . 1338
- 5 . 0 0 1  1 . 1 00 4 . 101  1 . 1 8 3 0 . 0 0 3 4 . 0 0 1 2 . 0 0 0 3 . 0 9 7 9 . 0 7 1  1

T N OW S Z - 1 . 0 0 7 4 . 0 0 6 4 . 0 0 4 4 . 0 3 6 0 . 0 0 3 8 . 0 0 2 6 . 0 0 0 3 . 0 0 0 0 . 0 0 7 4
- 2 . 0 0 6 4 . 0 1 2 5 . 0 0 7 4 . 0 0 6 2 . 0 0 0 0 . 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 7 8
- 3 . 0 0 2 1 . 0 0 5 5 . 0 0 8 5 . 0 0 4  7 . 0 0 1 2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 0 . 0 0 4  5

HT RT S Z -  1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

H T OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

T R RT S Z - 1 . 0 1 3 3 . 0 0 0 5  . 0 0 0 0 . 0 0 0 1 . 0 0 8 5 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8
- 2 . 0 1 3 3 . 0 1 4 1  . 0 0 1 3 . 0 0 0 0 . 0 0 5 1 . 0 0 7 7 , 0 0 0 6 . 0 0 0 0 . 0 0 8 2
- 3 . 0 0 4  1 . 0 0 9 0  . 0 0 6 1 . 0 0 0 0 . 0 0 2 5 . 0 0 5 1  .. 0 0 3 4 . 0 0 0 0 . 0 0 5 9
- 4 . 0 0 0 0 . 0 0 2 9  . 0 0 5 2 . 0 0 6 9 . 0 0 0 0 . 0 0 0 0  . 0 2 8 3 . 0 0 2 8 . 0 0 3 6
- 5 . 0 0 7 7 . 0 0 1 1  . 0 0 0 5 . 0 0 2 9 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 9 2 . 0 0 1 7

T R OW S Z - 1 . 0 2 4 4 . 0 0 0 0  . 0 0 0 0  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0  .. 0 0 0 0 . 0 0 3 0
- 2 . 0 4 2 6 . 0 2 7 9  . 0 0 0 0  . o o o c . 0 0 0 0 . 0 0 2 8  . 0 0 8 3  . 0 0 3 1 . 0 1 5 5
- 3 . 0 2 4 5 . 0 3 1 6  . 0 2 7 4  .. 0 1 2 9 . 0 0 0 0 . 0 0 2 8  . 0 0 1 4  . 0 0 0 0 . 0 2 1 2
- 4 . 0 0 2 6 . 0 1 9 6  . 0 3 7 9  . 0 2 9 5 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0  . 0 0 0 0 . 0 1 7 4
- 5 . 0 0 1 5 . 0 0 1 0  . 0 2 0 6  . 0 1 9 2 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0  . 0 0 0 0 . 0 0 6 3

T o t a l

( R G )  REGU L AR 
( H T )  H U T  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R E N T  

( O W )  OWN
( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DOMESTIC FA M ILY -TO -H O U S E  DISTRIBUTIONS
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DEVIATIONS FROM NEW  FAMILY DISTRIBUTION GOALS

N e g a t  i v e

( 1 ) ( 2 )

RG RT S Z - 1 8 6 7 8  . 0 .
- 2 0 . 6 6 4 5  .
- 3 0 . 3 3 5 9  .
- 4 0 . 0 .
- 5 0 . 0 .

RG OW S Z - 1 1 3 7 0 1 . 0 .
- 2 5 8 8 7  . 1 3 5 7 5 .
- 3 0 . 2 7 8 4 5 .
- 4 0 . 0 .
- 5 0 . 0 .

T N OW S Z - 1 0 . 0 .
- 2 0 . 0 .
- 3 0 . 0 .

HT RT S Z - 1 0 . 0 .
- 2 0 . 0 .
- 3 0 . 0 .

HT OW S Z - 1 0 . 0 .
- 2 0 . 0 .
- 3 0 . 0 .

T R RT S Z - 1 0 . 0 .
- 2 0 . 0 .
- 3 0 . 0 .
- 4 0 . 0 .
- 5 0 . 0 .

T R OW S Z - 1 0 . 0 .
- 2 0 . 0 .
- 3 0 . 0 .
- 4 0 . 0 .
- 5 0 . 0 .

( R G )  R E G U L A R  ( R T )  REN T
( H T )  H U T  ( O W )  OWN
( T N )  T E N T  

( T R )  T R A D I T I O N A L

D e v  i a t  i o n s

( 3 ) ( 4 ) ( 1 )

0 . 0 . 0 .
0 . 0 . 0 .

1 132 . 0 . 0 .
5 6 6  . 2 5 7  . 0 .

0 . 126 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .

4 134 . 0 . 0 .
8 7 9 8  . 2 4 6 6  . 0 .

0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . ’ 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 7 3 4  .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .

( - 1 ) 1 - 2  ROOMS
( - 2 ) 3 - 4  ROOMS
( - 3  ) 5 - 6  ROOMS
( - 4 ) 7 - 8  ROOMS
( - 5 ) 9 - A ROOMS

P o s i t i v e  D e v i a t i o n s

( 2 )  ( 3 )  ( 4 )

0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . ' o . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0

1 8 2 3 7 . 0 . 0
0 . 0 . 2 8 5 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .

179 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .

( 1 )  1 - 4  F a m i l y  Me mb e r s

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  M e mb e r s

( 4 )  1 3 - A  F a m i l y  Me mb e r s
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DEVIATIONS FROM EXISTING FAMILY REDISTRIBUTION GOALS

N e g a t  i v e D e v i  a t  i o n s P o s  i t  i v e D e v  i a t  i o n s
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2  ) ( 3  ) ( 4 )

RG RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 4 9 2 5  . 0 . 0 . 0 . 0 . o ' 0 .
- 3 0 . 6 4 0 2  . 3 0 8 8 2 . 6 7 3  . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 3 8 1 6  . 0 . 0 . 0 . • 0 .
- 5 0 . 0 . 0 . 8 7 6  . 0 . 0 . 0 . 0 .

RG OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 3 6 9 4 9 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 3 3 9 7 1  . 5 0 0 2 9 . 1 3 5 0 5 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 6 7 3 7 2 . 3 5 2 8 1  . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 1 5 4 7 9 . 1 3 2 5 5 . 0 . 0 . 0 . 0 .

T N  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . - 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

( R G )  RE GU L A R ( R T ) R E N T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i 1y Me m b e r s
( H T )  H U T ( O W) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i 1y Me m b e r s

( T R )  T R A D I T I O N A L
( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e mb e r s
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VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c  i e s New

RG RT  S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 5 0 1 2 0
- 4 0 . 15 7 2 4
- 5 0 . 2 3 4 9

RG OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 7 8 3 5
- 4 0 . 6 4 6 7 3
- 5 0 . 0

T N  OW S Z - 1 2 3 5  . 0 .
- 2 0 . 69 1  1 .
- 3 181 . 0 .

HT  R T  S Z - 1 0 . 0 .
- 2 4 7 8  . 0 .
- 3 2 3 8  . 0 .

HT  OW S Z - 1 1 1 5 7 9 . 1 0 0 0 0 .

- 2 1 6 3 7  . 0 .
- 3 14 16. 0 .

T R RT  S Z - 1 0 . 0 .
- 2 2 3 8  . 0 .
- 3 0 . 1 48 2 .
- 4 0 . 2 8 7 8  .
- 5 0 . 0 .

T R OW S Z - 1 2 6 8 4  . 0 .
- 2 3 6 0 7  . 0 .
- 3 0 . 1 0 9 7 3 .
- 4 0 . 1 0 3 5 7 .
- 5 3 8 8 4  . 0 .

( R G )  R E GU L A R ( R T ) R E N T ( - 1  )
( H T )  H U T  

( T N )  T E N T
( O W) OWN ( - 2 )

( - 3 )
( T R )  T R A D I T I O N A L ( - 4 )

( - 5 )
7 - 8  ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d New R e m a i n i n g  T o  b

DOM ( 1 ) 2 7 5 3 2  . 8 2 2 9 4 . 7 2 9 7 8 . 8 7 6 4 2 .
( 2 ) 3 3 0 7  . 3 4 9 5 6 . 3 5 1 4 9 2 . 6 0 0 3 1 .
( 3 ) 1 4 6 3 1 . 1 156 . 2 2 8 3 4 9 . 17 1 1 6 .
( 4 ) 0 . 7 . 7 8 6 1  1 . 4 4 6 5  .

EXP ( 1 ) 0 . 3 1 4 5 1 . 3 5 4 2 8 . 3 3 4 5 5 .
( 2 ) 0 . 3 3 1 5 6 . 1 1 9 6 9 2 . 3 7 5 4 1 .
( 3 ) 0 . 7 2 2 4  . 2 7 4 7 8 . 8 2 5 2  .
( 4 ) 0 . 7 0 2  . 2 5 0 0 . 7 7 6  .

( 1 ) 1 - 4 MEMBERS ( 2 )  5 - 9 MEMBERS
( 2 ) 1 0 - 1 3 MEMBERS ( 4 )  1 3 - U MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a l O p e r a t  i o n P r o j  e c t s N e g . D e v . P o s  . De'

( 1 ) 8 2 8 7 . 3 2 4 6 3 8 . 6 3 57 . 0 0 1 2 2 0 2 . 9 0 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 4 . 5 0 1 8 0 7 . 1 7 7 6 5 . 0 0 2 8 5 . 8 0 7 5 . 0 0 0 . 0 0 7 6 4 . 7 1
( 3 ) 8 7 8 0 . 0 0 7 8 1 9 2 . 2 7 1 4 6 . 0 0 2 0 6 6 7 . 1 6 1 9 6 1 5 . 0 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 1 3 4 8 . 0 5 0 . 0 0 0 . 0 0 5 5 9  . 4 5 0 . 0 0 3 9 3 . 7 0 0 . 0 0 5 0 0 4 . 9 0 0 . 0 0
( 5 ) 3 1 3 9 8 . 6 3 0 . 0 0 0 . 0 0 2 0 2 . 4 0 0 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 1 0 9 4 4 . 0 0 0 . 0 0
( 6 ) 6 8 5 2 . 6 0 6 8 5 . 2 6 0 . 0 0 1 6 1 . 5 9 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7 ) 2 1 7 3 2 . 1 9 0 . 0 0 3 2 8 . 0 0 1 7 3 1 2 . 3 6 0 . 0 0 57 5  . 5 4 7 7 7  . 7 0 3 4 3 . 8 0 0 . 0 0
( 8 ) 1 1 9 5 9 . 1 5 2 2 7 2 . 2 4 8 1 4 . 2 4 4 1 0 2 . 5 1 0 . 0 0 1 0 2 0 . 2 0 64 1 . 0 0 0 . 0 0 0 . 0 0
( 9 ) 1 9 1 1 4 . 9 3 6 1 1 6 . 7 8 1 0 8 9 . 5 5 1 2 0 8 1 . 0 5 0 . 0 0 1 7 1 4 8 . 4 0 3 2 3 9 . 8 4 2 9 7 5 . 5 0 0 . 0 0
( T ) 1 3 2 9 8 8 . 5 7 9 3 2 8 7 . 7 7 4 5 9 9 . 2 9 6 9 0 9 6 . 5 9 2 0 3 8 0 . 0 0 2 4 3 5 8  . 6 6 5 2 4 7 2  . 24 1 9 2 6 8 . 2 0 7 6 4 . 7 1

( 1 ) A G R I C U L T U R E ( 2 )  O I L - GAS ( 3 )  M A N U F A C T U R I N G
( 4 ) U T I L I T I E S ( 5 ) C O N S T : E L D G  ( 6 ) C O N S T : o t h
( 7 ) R E T / W H O L S A L E  ( 8 ) T R A N S / C O MM ( 9 )  S E R V I C E S  
( T )  T O T A L

LABOR INPUTS AND OUTPUTS

D o m e s t . E x p a t  . G o v e r n . G o v e r n . S e c t o r " S e c t o r G o v e r n . N e g . D e v . P o s . D e v Go a  1 s R e c r u  i t
L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t 1c Re q u  i r e d me n t

( A ) 17 6 8 2 4 4 9 5 2 9 9 8 5 4 9 4 1 5 9 9 1 3 3 8 8 4 9 4 4 2 0 4 0 1 7 2 4 5 2
( B ) 8 8 8 5 9 6 2 5 6 6 4 0 8 7 7 59 7 2 1 2 1689 2 9 1 3 8 1 0 0 5 9 8 0 2 4 8 6 4 8 7 4 3 0 1 8 0 9 9
( C ) 7 0 4 3 5 2 7 5 8 8 4 8 5 5 4 2 2 9 6 2 2 7 3 3 2 8 1 3 9 4 7 1 5 1 0 6 4 6 5 3 4 0 5 4 1 0 2 6 8
( D ) 1 0 4 2 9 4 1 7 0 9 7 2 4 7 1 9 5 6 4 8 0 8 123 7 2 7 3 9 4 8 6 1 1 2 0 0 3 5 2 0 6 6 0 1 1 8 9 0 6 1 1 0 4 5 4
( E ) 1 9 3 5 8 1 1 7 9 9 3 6 149 4 1 0 0 3 0 4 178 4 4 2 9 3 2 7 7 1 0 1 7 9 8 2 2 5 5 4 0 1 5 7 3 8 2 1 0 0 8 0 2
( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G ) 1 5 4 7 9 7 4 3 4 2  1 0 0 43 4 2 1 1 5 4 7 9 7 0 2 1 6 0 4 0 2 1 8 1 7 3 2 3 1 7
( T ) 1 2 2 7 7  10 4 8 8 9 7 8 9 4 7 2 0 2 7 5 6 7 8 3 9 4 1 7 1 4 1 3 8 3 2 3 7 0 3 9 9 9 6 6 6 6 3 1 3 2 9 4 2 3 6 0 6 2 7 4 3 9 2

( A )  MANAGER ( E )  P R O F E S S I O N A L

I D)  S K I L L E D  ( E )  U N S K I L L E D

( G)  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R E
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3 -D .6 N um erica l Results For ECHS103 Illu s tra tio n

NEW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c Fam i 1 i es E x p a t r  i a t e  F a m i 1 i e s T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT  S Z - 1 1 3 0 5 7 . 0 . 0 . 0 . 4 5 3 4  . 0 . 0 . 0 . 175 91

- 2 0 . 0 . 0 . 0 . 3 0 2 0 3 . 3 8 8 2 0 . 0 . 0 . 6 9 0 2 3

-  3 0 . 0 . 0 . 0 . 8 5 2 2  . 2 1 4 2 8 . 6 6 8 8  . 8 . 3 6 6 4 6

- 4 0 . 0 . 0 . 0 . 4 9 5  . 1 20 7 . 3 2 8 5  . 6 4 6  . 5 6 3 3

- 5 0 . 0 . 0 . 0 . 3 5 0 . 3 1 6  . 182 . 192 . 1 0 4 0

RG OW S Z - 1 1 9 1 6 5 . 0 . 0 . 0 . 9 3 5  . 1 142 . 73  . 1 . 2 1 3 1 6

- 2 3 8 3 4 2 . 1 3 5 7 5 . 0 . 0 . 2 1 2 4  . 3 0 1 0 . 3 0 6  . 7 . 5 7 3 6 4

- 3 0 . 2 7 8 4 5 . 4 134. 0 . 3 0 4 5  . 2 9 6 6  . 4 7 9  . 15 . 3 8 4 8 4

- 4 0 . 0 . 2 5 8 7  . 2 4 6 7  . 1227 . 1 0 2 6  . 162 . 145 . 76 14

- 5 0 . 0 . 0 . 1 184 . 177 . 8 8  . 3 . 84 . 1 5 3 6

T N  OW S Z - 1 5 1 7  . 1 0 5 5  . 0 . 0 . 2 0 0 . 1 9 0 . 3 0 1965

- 2 7 8 9  . 2 1 1 0 . 3 0 2  . 19 . 0 . 2 8 8  . 24 . 0 . 3 5 3 2

- 3 0 . 0 . 6 2 4  . 36 . 61 . 3 0 . 9 . 0 . 7 6 0

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT  S Z - 1 1 0 8 2  . 0 . 0 . 0 . 4 4 7  . 2 2 3  . 0 . 0 . 175 2

- 2 5 4 2  . 100 8 . 0 . 0 . 2 7 0 . 5 5 5  . 8 . 0 . 2 3 8 3

- 3 0 . 5 0 4  . 73 . 0 . 134 . 3 7 0 . 4 0 . 0 . 1 1 2 1

- 4 0 . 0 36 . 15 . 0 . 0 . 331 . 12  . 3 9 4

- 5 0 . 0 0 . 8 . 0 . 0 . 0 . 2  . 10

T R  OW S Z - 1 2 5 4 0 . 0 0 . 0 . 0 . 0 . 0 . 0 . 2 5 4 0

- 2 5 0 8 0 . 1286 0 . 0 . 0 . 199 . 97 . 4 . 6 6 6 6

- 3 0 . 2 5 7 1 9 7 2  . 0 . 0 . 2 0 2  . 17 . 0 . 3 7 6 2

- 4 0 . 0 4 7 8  . 2 3 4  . 0 . 0 . 0 . 0 . 7 1 2

- 5 0 . 0 0 . 1 1 7 . 0 . 0 . 0 . 0 . 1 17

- T 8 1 1 1 4 . 4 9 9 5 4 9 2 0 6 . 4 0 8 0 . 5 2 7 2 4 . 7 2 0 6 0 . 1 1 7 0 7 . 1 1 1 6 . 2 8 1 9 6 1

( R G )  RE GU L A R  

( H T )  HUT  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R E N T  

( O W )  OWN

( - 1  ) 1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t  i c  

( 1 ) ( 2 )

F a m i 1 i e s  

( 3 ) ( 4 ) ( 1 )

E x p a t r i a t e  F a m i l i e s

( 2 )  ( 3 )  ( 4 )

T o t a l

RG RT S Z - 1 1 9 6 3  . 0 . 0 . 0 3 3 2 5 . 6 2 9 0 . 4 7 6  . 6 . 1 2 0 6 0

- 2 1 9 3 6 5 . 6 0 0 3 1 . 0 . 0 2 2 1 4 8 . 651 17. 2 9 0 . 1 0 . 1 6 6 9 6 1

- 3 1 0 3 3 7 . 4 3 9 4 4  . 1 1 7 0 7 . 1116 ' 6 2 4 9 . 2 9 6 5 3 . 1 5 4 0 7 . 12 . 1 1 8 4 2 5

- 4 1 0 6 3  . 8 0 0 7  . 6 3 5 6  . 1116 3 6 3  . 2 0 2 5  . 7 2 3 5  . 9 3 7  . 2 7 1 0 2

- 5 0 . 1 1 6 0 . 1328 . 1 109 2 5 7  . 5 2 9  . 4 2 8  . 931 . 5 7 4 2

RG OW S Z - 1 1591 . 0 . 0 . 0 6 8 6  . 1 9 1 6 . 171 . 2 . 4 3 6 6

- 2 1 5 8 1 6 . 7 1 7 4 4 . 0 . 0 1 5 5 7 . 5 0 4 9  . 7 1 8  . 16 . 9 4 9 0 0

-  3 9 9 7 5  . 7 0 9 1 7 . 1 1 6 3 5 . 1115 2 2 3 3 . 4 9 7 5  . 1 124 . 33 . 1 0 2 0 0 7

- 4 2 6 4 9  . 2 7 0 6 5 . 1 1 4 0 2 . 1 109 9 0 0 . 1721 . 381 . 2 4 9  . 4 5 4 7 6

- 5 1 4 3 0 . 1 9 7 5 7 . 1 1 2 2 9 . 1 101 129 . 147 . 8  . 2 6 3  . 3 4 0 6 4

T N  OW S Z -  1 4 6 3  . 1 3 8 5  . 1014 . 145 147 . 3 1 9 . 7-. 0 . 3 4 8 0

- 2 3 5 4  . 2 6 2 2  . 1406 . 4 9 9 0 . 4 8 3  . 5 6  . 0 . 5 4 2 0

- 3 2 7 7  . 2 0 6 3  . 1 34 6 . 35 6 4 5  . 51 . 21  . 0 . 4 159

H T  RT S Z - 1 0 . 0 . 0 . 0 0 . 0 . 0 . C. 0

- 2 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0

- 3 0 . 0 . O'. 0 0 . 0 . 0 . 0 . 0
H T  OW S Z -  1 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0

- 3 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0

T R  RT S Z - 1 6 7 2  . 0 . 0 . 12 3 2 7  . 3 7 4  . 0 . 0 . 1 3 8 5

- 2 1 2 1 2  . 4 3 0 9  . 3 0 0 . 0 198 . 9 3 2  . 18 . 0 . 6 9 6 9

- 3 5 3 9  . 2 9 9 5  . 1 33 2 . 0 99  . 62 1  . 9 4  . 0 . 5 6 8 0

- 4 0 . 1097 . 1 156 . 5 5 8 0 . 0 . 7 7 8  . 1 . 3 5 9 0

- 5 2 7 9  . 4 2 9  . 117. 23 3 0 . 0 . 0 . 29  . 1 08 7

T R  OW S Z - 1 6 8 2  . 0 . 0 . 0 0 . 0 . 0 . 0 . 6 8 2

- 2 5 3 8  . 9 2 9 7  . 0 . 0 0 . 3 3 4  . 2 2 8  . 8 . 1 0 4 0 5

- 3 3 2 3 3  . 9 4 0 6  . 5 3 5 9  . 1071 0 . 3 3 8  . 4 0 . 0 . 1 9 4 4 7

- 4 3 4 4  . 74 10. 8 2 9 7  . 2 2 1 8 0 . 0 . 0 . 0 . 18 2 6 9

- 5 196 . 3 6 2  . 4 7 6 9  . 1 47 5 0 . 0 . 0 . 0 . 6 8 0 2

- T 7 2 9 7 8 . 3 4 4 0 0 0 . 7 8 7 5 3 . 13 2 3 3 3 8 6 6 3 . 1 2 0 8 7 4 . 2 7 4 8 0 . 2 4 9 7  . 6 9 8 4 7 8

( R G ) RE GU L A R ( R T )  R E N T ( - 1 ) 1 - 2 ROOMS ( 1 ) 1 - 4  F a m i l y  Me mb e r s

( H T )

( T N )

H U T

T E N T

( O W)  OWN ( - 2 )

( - 3 )

3 - 4

5 - 6

ROOMS

ROOMS

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  Me mb e r s

( T R ) T R A D I T I O N A L ( - 4 )

( - 5 )

7 - 8  

9 - A

ROOMS

ROOMS

( 4 )  1 3 - A F a m i 1y  Me mb e r s
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TOTAL FA M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t i c  F a m i l i e s T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4  ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 1 5 0 2 0 . 0 . 0 . ■ 0 . 7859' . 6 2 9 0 . 4 7 6  . 6  . 2 9 6 5 1

- 2 1 9 3 6 5 . 6 4 9 5 6 . 0 . 0 . 5 2 3 5 1  . 1 0 3 9 3 7 . 2 9 0 . 1 0 . 2 4 0 9 0 9

-  3 1 0 3 3 7 . 4 3 9 4 4 . 3 9 1 3 4 . 1 4 4 9  . 14771 . 5 1 0 8 1 . 2 2 0 9 5 . 2 0 . 1 8 2 8 3 1

- 4 1 0 6 3  . 8 0 0 7  . 6 3 5 6  . 4 5 9 2  . 8 5 8  . 3 2 3 2  . 1 0 5 2 0 . 1 58 3 . 3 62 1 1

- 5 0 . 1 1 6 0 . 132 8 . 1647 . 6 0 7  . 8 4 5  . 6 1 0 . 1 123 . 7 3 2 0

RG OW S Z - 1 2 0 7 5 6 . 0 . 0 . 0 . 1621 . 3 0 5 8  . 2 4 4  . 3 . 2 5 6 8 2

- 2 5 4 1 5 8 . 8 7 9 0 2 . 0 . 0 . 3681 . 8 0 5 9  . 1 0 2 4  . 23 . 1 5 4 8 4 7

- 3 9 9 7 5  . 9 8 7 6 2 . 6 2 3 6 5 . 1 4 2 8 0 . 5 2 7 8  . 7 9 4 1  . 1 6 0 3  . 4 8  . 2 0 0 2 5 2

- 4 2 6 4 9  . 2 7 0 6 5 . 7 7 9 9 6 . 3 8 5 2 0 . 2 1 2 7  . 2 7 4 7  . 5 4 3  . 39 4  . 1 5 2 0 4  1

- 5 1 4 3 0 . 1 9 7 5 7 . 2 3 3 9 4 . 1 5 2 0 5 . 30 6  . 2 3 5  . 1 1 . 3 4 7  . 6 0 6 8 5

T N  OW S Z - 1 9 8 0 . 2 4 4 0  . 1014 . 145 . 34 7  . 5 0 9  . 1 0 . 0 . 5 4 4 5

- 2 1 143 . 4 7 3 2  . 1 7 0 8  . 5 1 8  . 0 . 771 . 8 0 . 0 . 8 9 5 2

- 3 2 7 7  . 2 0 6 3  . 1 9 7 0 . 3 9 2  . 106 . 81 . 3 0 . 0 . 4 9 1 9

H T  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
T R  RT S Z - 1 1 75 4 . 0 . 0 . 12  . 77 4  . 5 9 7  . 0 . 0 . 3 1 3 7

- 2 1 7 5 4  . 5 3 1 7  . 3 0 0 . 0 . 4 6 8  . 148 7 . 26 . 0 . 9 3 5 2

-  3 5 3 9  . 3 4 9 9  . 1 4 0 5 . 0 . 23 3  . 991 . 134 . 0 . 6 8 0 1

- 4 0 . 1097 . 1 192 . 5 7 3  . 0 . 0 . 1 109 . 13 . 3 9 8 4

- 5 2 7 9  . 4 2 9  . 11 7 . 2 4 1  . 0 . 0 . 0 . 31 . 1097

T R  OW S Z - 1 3 2 2 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 2 2 2

- 2 5 6 1 8  . 1 0 5 8 3 . 0 . 0 . 0 . 5 3 3  . 3 2 5  . 12  . 1707 1

- 3 3 2 3 3  . 1 1 9 7 7 . 6 3 3 1  . 1071 . 0 . 5 4 0 . 57 . 0 . 2 3 2 0 9

- 4 3 4 4  . 74 10 . 8 7 7 5  . 2 4 5 2  . 0 . 0 . 0 . 0 . 18981

- 5 196 . 3 6 2  . 4 7 6 9  . 1 5 9 2  . 0 . 0 . 0 . 0 . 6 9 1 9

- T 1 5 4 0 9 2 . 4 0 1 4 6 2 . 2 3 8 1 5 4 . 8 2 6 8 9 . 9 1 3 8 7  . 1 9 2 9 3 4 . 3 9 1 8 7 . 3 6 1 3 . 1 2 0 3 5 1 8

( R G )  R E G U L A R  

( H T )  H U T  

( T N )  T E N T  
( T R )  T R A D I T I O N A L

( R T )  R EN T  

( O W)  OWN

( - 1  ) 1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 
( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 1 )  1 - 4  F a m i l y  Me mb e r s

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  Me mb e r s
( 4 )  1 3 - A  F a m i l y  Me mb e r s
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FA M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c Fami  1 i es E x p a t r i a t e  F a m i l i e s Ti

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 . 0 9 7 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 8 6 0 . 0 3 2 6 . 0 1 2  1 . 0 0 1 7 . 0 2 4 6
- 2 . 125 7 . 1 6  18 . 0 0 0 0 . 0 0 0 0 . 5 7 2 8 . 5 3 8 7 . 0 0 7 4 . 0 0 2 8 . 2 6 0 2
- 3 . 0 6 7 1 . 1 0 9 5 . 1643 . 0 1 7 5 . 1 6 1 6 . 2 6 4 8 . 5 6 3 8 . 0 0 5 5 . 1519
- 4 . 0 0 6 9 . 0 1 9 9 . 0 2 6 7 . 0 5 5 5 . 0 0 9 4 . 0 1 6 8 . 2 6 8 5 . 4 3 8 1 . 0 3 0 1
- 5 . 0 0 0 0 . 0 0 2 9 . 0 0 5 6 . 0 1 9 9 . 0 0 6 6 . 0 0 4 4 . 0 1 5 6 . 3 1 0 8 . 0 0 6 1

RG OW S Z - 1 . 134 7 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 7 7 . 0 1 5 8 . 0 0 6 2 . 0 0 0 8 . 0 2 1 3
- 2 . 3 5 1 5 . 2 1 9 0 . 0 0 0 0 . 0 0 0 0 . 0 4 0 3 . 0 4 1 8 . 0 2 6 1 . 0 0 6 4 . 1287
- 3 . 0 6 4  7 . 2 4 6 0 . 2 6 1 9 . 1727 . 0 5 7 8 . 0 4 1 2 . 0 4 0 9 . 0 1 3 3 . 1664
- 4 . 0 1 7 2 . 0 6 7 4 . 3 2 7 5 . 4 6 5 8 . 0 2 3 3 . 0 1 4 2 . 0 1 3 9 . 1091 . 1 26 3
- 5 . 0 0 9 3 . 0 4 9 2 . 0 9 8 2 . 1839 . 0 0 3 3 . 0 0 1 2 . 0 0 0 3 . 0 9 6 0 . 0 5 0 4

T N OW S Z - 1 . 0 0 6 4 . 0 0 6 1 . 0 0 4 3 . 0 0 1 8 . 0 0 3 8 . 0 0 2 6 . 0 0 0 3 . 0 0 0 0 . 0 0 4  5
- 2 . 0 0 7 4 . 0 1  18 . 0 0 7 2 . 0 0 6 3 . 0 0 0 0  .. 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 7 4

- 3 . 0 0 1 8 . 0 0 5 1 . 0 0 8 3 . 0 0 4 7 . 0 0 1  2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 0 . 0 0 4  1

HT RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

HT OW S Z -  1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . o o o o  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

T R RT S Z - 1 . 0 1 1 4 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 8 5  . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 2 6

- 2 . 0 1 1 4 . 0 1 3 2 . 0 0 1 3 . 0 0 0 0 . 0 0 5 1  .. 0 0 7 7 . 0 0 0 7 . 0 0 0 0 . 0 0 7 8

- 3 . 0 0 3 5 . 0 0 8 7 . 0 0 5 9 . 0 0 0 0 . 0 0 2 5  .. 0 0 5 1 . 0 0 3 4 . 0 0 0 0 . 0 0 5 7

- 4 . 0 0 0 0 . 0 0 2 7 . 0 0 5 0 . 0 0 6 9 . 0 0 0 0  . 0 0 0 0 . 0 2 8 3 . 0 0 3 6 . 0 0 3 3

- 5 . 0 0 1 8 . 0 0 1  1 . 0 0 0 5 . 0 0 2 9 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0 . 0 0 8 6 . 0 0 0 9

T R OW S Z - 1 . 0 2 0 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 7

- 2 . 0 3 6 5 . 0 2 6 4 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  .. 0 0 2 8 . 0 0 8 3 . 0 0 3 3 . 0 1 4 2

- 3 . 0 2 1 0 . 0 2 9 8 . 0 2 6 6 . 0 1 3 0 . 0 0 0 0  . 0 0 2 8 . 0 0 1 5 . 0 0 0 0 . 0 1 9 3

- 4 . 0 0 2 2 . 0 1 8 5 . 0 3 6 8 . 0 2 9 7 . 0 0 0 0  ,. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 5 8

- 5 . 0 0 1 3 . 0 0 0 9 . 0 2 0 0 . 0 1 9 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 5 7

( R G )  R E GU L A R  

( H T )  H U T  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R EN T  

( O W )  OWN

( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 1 )  1 - 4  F a m i l y  Me mb e r s

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  Me mb e r s

( 4 )  1 3 - A  F a m i l y  Me mb e r s
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DOMESTIC FA M ILY -TO -H O U S E  DISTRIBUTIONS
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DEVIATIONS FROM N EW  FAMILY DISTRIBUTION GOALS

N e g a t  i v e  

( 1 ) ( 2 )

RG RT S Z - 1 0 . 0
- 2 6 5 2 8  . 6 7 1 7
- 3 0 . 3 3 5 9
- 4 0 . 0
- 5 0 . 0

RG OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0
- 4 0 . 0
- 5 0 . 0

T N OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0

HT RT S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0 .

HT OW S Z -  1 0 . 0 .
- 2 0 . 0 .
- 3 0 . 0 .

T R RT S Z - 1 0 . 0 .
- 2 0 . 0 .
- 3 0 . 0 .
- 4 0 . 0 .
- 5 0 . 0 .

T R OW S Z - 1 0 . 0 .
- 2 0 . 0 .
- 3 0 . 0 .
- 4 0 . 0 .
- 5 0 . 0 .

( R G )  RE G U L A R  ( R T ) R E N T

( H T )  H U T  ( O W)  OWN
( T N )  T E N T  

( T R )  T R A D I T I O N A L

D e v i  a t  i ons

( 3 ) ( 4  ) ( 1

0 . 0 . 0
0 . 0 . 0

1 132 . 0 . 0
5 6 6  . 25 7  . 0

0 . 126 . 0
0 . 0 . 0
C . 0 . 0
0 . 0 . 0

621 1 . 0 . 0
0 . 0 . 6 5 2 8
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . c . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .

( - 1 ) 1 - 2  ROOMS

( - 2 ) 3 - 4  ROOMS

( - 3 ) 5 - 6  ROOMS
( - 4 ) 7 - 8  ROOMS

( - 5 ) 9 - A  ROOMS

P o s i t i v e  D e v i a t i o n s

( 2 )  ( 3 )  ( 4 )

0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0

1 0 0 7 6 . 0 . 0
0 . 0 . 3 8 3
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 7 3 4  . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . c . 0 .

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s
( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DEVIATIONS FROM EXISTING FAMILY REDISTRIBUTION GOALS

N e g a t  i v e D e v  i a t  i o n s P o s  i t  i v e D e v  i a t  i o n s
( 1 ) ( 2  ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT  S Z - 1 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 2 0 . 4 9 2 5  . 0 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 2 7 4 2 7 3 3 3  . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 3 4 7 6 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 5 3 8  . 0 . 0 . 0 . 0 .

RG OW S Z - 1 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 2 0 . 2 5 8 3  . 0 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 4 6 5 9 6 1 3 1 6 5 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 6 4 0 0 7 3 4 9 4 4 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 12 165 1 2 9 2 0 . 0 . 0 . 0 . 0 .

T N  OW S Z - 1 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
-  3 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

H T  RT S Z - 1 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

H T  OW S Z - 1 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

T R  RT  S Z - 1 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

T R  OW S Z - 1 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

- 4 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 0 . 0 . 0 . 0 . 0 .

( R G )  RE GU L A R ( R T ) R E N T ( - - 1 )  1 - 2  ROOMS ( 1 ) 1 - 4  F a m i 1y M e mb e r s

( H T )  H U T

( T N )  T E N T

( T R )  T R A D I T I O N A L

( O W )  OWN ( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c i e s  New

RG RT S Z - 1 0 . 10 6 7 5
- 2 0 . 2 5 5 2 2

- 3 0 . 6 6 2 8 7
- 4 0 . 1 7 6 9 9

- 5 0 . 2 7 6 8

RG OW S Z -  1 0 . 1 4 6 8 8

- 2 0 . 2 1 9 5 2

- 3 0 . 4 2 7 2 9

- 4 0 . 70 8 5 1

- 5 1 8 0 9 2 . 0
T N OW S Z - 1 2 9 0 4  . 0

- 2 0 . 7061

- 3 137 . 0
HT RT S Z - 1 0 . 0

- 2 1 0 4 7 8 . 1 0 0 0 0
- 3 2 3 8  . 0

HT OW S Z -  1 157 9 . 0
- 2 2 6 3 7  . 0
- 3 1 4 1 6  . 0

T R RT S Z - 1 0 . 121
- 2 0 . 155

- 3 0 . 1735

- 4 0 . 2 9 7 9

- 5 7 3 4  . 0
T R OW S Z - 1 3 6 3 5  . 0

- 2 3 4 7 9  . 0
- 3 0 . 1 1078

- 4 0 . 103 75

- 5 3 8 8 4  . 0

( RG) RE G U L A R  ( R T ) R E N T ( - 1  ) 1 - 2 ROOMS

( H T  ) H U T  ( O W) OWN ( - 2 ) 3 - 4 ROOMS

( T N ) T E N T ( - 3 ) 5 - 6 ROOMS

( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8 ROOMS

( - 5 ) 9 - U ROOMS

T O T A L  F A M I L . Y  A C C O U N T S

U n h o u s e d New Rema i n i n g T o  1

( 1 ) 6 5 2 8  . 8 2 2 9 4  . 7 2 9 7 8 . 8 7 6 4 2

( 2 ) 1 0 0 7 6 . 3 4 9 5 6 . 3 5 1 4 9 2 . 60 0 3 1

( 3 ) 7 9 1 0 . 1 156 . 2 2 8 3 4 9 . 1 7 1 1 6

( 4 ) 3 8 3  . 7 . 7 86 1 1 . 4 4 6 5

( 1 ) 0 . 3 1 4 5 1  . 3 8 6 6 1 . 5 2 7 2 2

( 2 ) 0 . 3 3 1 5 6 . 1 2 0 8 7 4 . 7 2 0 5 9

( 3 ) 0 . 7 2 2 4  . 2 7 4 7 8 . 1 1707

( 4 ) 0 . 7 0 2  . 2 5 0 0 . 1116

MEMBERS ( 2 )  5 - 9 MEMEERS

13 MEMBERS ( 4 )  1 3 - U MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i on P r o j  e c t s N e g . D e v . P o s  . De'

( 1 ) 8 2 8 7 . 3 2 5 1 8 0 . 0 8 57 . 0 0 1 2 7 3 9  . 4 9 0 . 0 0 13 . 1C 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2  . 59 2 1 6 2 4  . 5 0 1 1 4 5 . 4 9 6 4 0 . 5 0 2 8 5 . 8 0 7 5  . 0 0 0 . 0 0 6 4 0 . 5 0
( 3 ) 8 7 8 0 . 0 0 8 1 6 6 8 . 9 0 1 4 6 . 0 0 21 5 3 1  . 8 3 1 9 6 1 5 . 0 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 1 4 3 8  . 13 0 . 0 0 0 . 0 0 6 1 0 . 5 1 0 . 0 0 3 9 3 . 7 0 0 . 0 0 5 0 0 4 . 9 0 0 . 0 0
( 5 ) 4 1 7 0 3 . 3 1 0 . 0 0 0 . 0 0 2 0 5 . 5 4 0 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 1 0 9 4 4 . 0 0 0 . 0 0
( 6 ) 7 1 6 5 . 0 7 7 1 6 . 5 1 0 . 0 0 16 4 .  16 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7 ) 2 2 9 0 2 . 4 9 0 . 0 0 3 2 8 . 0 0 1 8 0 3 9 . 9 6 0 . 0 0 5 7 5 . 5 4 7 7 7 . 7 0 3 4 3 . 8 0 0 . 0 0
( 8 ) 1 2 5 2 5 . 6 0 2 3 7 9 . 8 7 5 3 8  . 6 0 4 4 3 4 . 8 2 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0 0 . 0 0 0 . 0 0
( 9 ) 2 0 6 2 9 . 5 4 6 6 0 1 . 4 5 1 175 . 8 8 1 2 7 9 2 . 4 1 0 . 0 0 17 1 4 8 . 4 0 3 2 3 9 . 8 4 2 5 7 5 . 5 0 0 . 0 0
( T ) 1 4 6 9 4 7  . 16 9 7 9 2 9 . 4 0 2 3 8 6 9 . 9 8 7 1 6 6 4 . 2 1 2 0 2 5 5 . 5 0 2 4 3 5 8 . 6 6 5 2 4 7 2 . 2 4 1 8 8 6 8  . 2 0 6 4 C . 5 0

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S  

( 4 )  U T I L I T I E S  ( 5  ) C O N S T : B L D G  

( 7  ) R E T / W H O L S A L  E ( 8 ) T R A N S / C O MM 

( T )  T O T A L

( 3 )  MA N U F A C T U R I N G  

( 6 ) C O N S T : o t h  

( 9 )  S E R V I C E S

LABOR INPUTS AND OUTPUTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a  1 s R e c r u i t

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t  i c R e q u 11r e d me n t

( A ) 1 7 6 8 2 5 4 6 7 2 9 9 8 5 4 9 5 1 6 7 9 1 3 3 8 8 4 9 1 4 5 0 0 4 0 1 7 3 4 2 4

( B ) 8 8 8 5 9 6 6 5 7 3 4 0 8 7 7 5 9 7 2 1 2 5 6 9 6 2 9 1 3 8 1 0 0 5 9 8 0 2 0 8 5 6 8 7 4 3 0 2 2 1 0 6

( C ) 7 0 4 3 5 3 1 2 1 5 4 8 5 5 4 2 2 9 6 2 6 3 5 9 2 8 1 3 9 4 7 1 5 1 0 2 8 3 9 3 4 0 5 4 1 3 8 9 5

( D ) 1 0 4 2 9 4 1 9 0 7 7 5 4 7  195 6 4 8 0 8 1 4 3 5 8 0 3 9 4 8 6 1 1 2 0 0 3 7 1 8 6 9 0 1 1 8 9 0 6 1 3 0 2 5 7

( E ) 1 9 3 5 8 1 2 3 3 8 3 8 149 4 1 0 0 3 0 4 2 3 2 3 4 5 9 3 2 7 7 1 0 1 7 9 8 7 6 4 5 7 0 1 5 7 3 8 2 1 5 4 7 0 4

( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G ) 1 5 4 7 9 7 5 7 7 0 3 0 0 5 7 7 0 3 1 5 4 7 9 7 0 3 5 8 8 6 0 2 1 8 1 7 4 6 5 9 9

( T ) 12 2 7 7  10 5 8 5 5 7 1 9 4 7 2 0 2 7 5 6 7 8 4 9 0 8 5 0 4 1 3 8 3 2 3 7 0 3 9 9 1 8 5 6 6 2 2 3 6 9 5 4 2 3 6 0 6 3 7 0 9 8 5

( A )  MANAGER ( B )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R E
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3 -D .7 Numerical Results For ECHS104 Illustration

NEW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3- ) ( 4 )
RG RT  S Z - 1 1 3 0 5 7 . 0 . 0 . 0 . 3621 . 0 . 0 . 0 . 16 6 7 8

- 2 6 5 2 8  . 67 17 . 0 . 0 .  3 5 7 1 4 . 4 8 1 0 4 . 0 . 0 . 9 7 0 6 3
- 3 0 . 3 3 5 9  . 1 132 . 0 .  1 0 0 7 7 . 2 6 5 5 2 . 7 6 7 4  . o 4 8 8 0 3
- 4 0 . 0 . 5 6 6  . 2 5 7  . 5 8 5  . 1 4 9 6  . 3 7 7 0 . 74 4  . 74  18
- 5 0 . 0 . 0 . 0 . 4 14. 391 . 2 0 9  . 2 2 2  . 1 23 6

RG OW S Z - 1 1 9 1 6 5 . 0 . 0 . 0 . 1 106 . 14 15. 83  . 1 . 2 1 7 7 0
- 2 3 8 4 2  . 1 3 5 7 5 . 0 . 0 . 251 1 . 3 7 3 0 . 351 . 9 . 2 4 0 1 8
- 3 0 . 2 7 8 4 5 . 4 134 . 0 . 3 6 0 0 . 3 6 7 5  . 5 4 9  . 17 . 3 9 8 2 0
- 4 0 . 0 . 8 7 9 8  . 2 4 6 6  . 1451 . 1271 . 186 . 167 . 1 4 3 3 9

- 5 0 . 0 . 0 . 1 184 . 2 0 9  . 109 . 4 . 96  . 1602

T N  OW S. Z- 1 5 1 7  . 1 0 5 5  . 0 . 0 . 2 3 6  . 2 3 5  . 3 . 0 . 2 0 4 6

- 2 7 8 9  . 2 1 1 0 . 3 0 2  . 19 . 0 . 3 5 7  . 27 . 0 . 3 6 0 4

- 3 0 . 0 . 6 2 4  . 38 . 72 . 37 . 1 0 . 0 . 781

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
' - 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . C

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
T R  RT  S Z - 1 1 0 8 2  . 0 . 0 . 0 . 5 2 8  . 2 7 6  . 0 . 0 . 188 6

- 2 54 1 . 1 0 0 8  . 0 . 0 . 3 1 9  . 6 8 7  . 9 . 0 . 2 5 6 4

- 3 0 . 5 0 4  . 73 . 0 . 159 . 4 5 9  . 46  . 0 . 124 1

- 4 0 . 0 . 36 . 15. 0 . 0 . 3 8 0 . 13 . 4 4 4

- 5 0 . 0 . 0 . 8 . 0 . 0 . 0 . 2  . 10
T R  OW S Z - 1 2 5 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 5 4 0

- 2 5 0 8 0 . 128 6 . 0 . 0 . 0 . 2 4 6  . 1 1 1 . 4 . 6 7 2 7

- 3 0 . 2 5 7  1 . 9 7 2  . 0 . 0 . 2 5 0 . 19 . 0 . 3 8 1 2

- 4 0 . 0 . 4 7 8  . 2 3 4  . 0 . 0 . 0 . 0 . 7 1 2

- 5 0 . 0 . 0 . 1 1 7 . 0 . 0 . 0 . 0 . 1 17

- T 5 3 1 4 1 . 6 0 0 3 0 . 17 11 5 . 4 3 3 8 .  6 0 6 0 2 . 8 9 2 9 0 . 1 3 4 3 1 . 1284 . 2 9 9 2 3 1

( R G )  R E GU L A R ( R T )  R E N T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s

( H T ) H U T ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s

( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3 F a m i 1y  M e m b e r s

( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A F a m i 1y  M e m b e r s

( - 5 ) 9 - A ROOMS
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t  i c F a m i 1 i e s E x p a t r  i a t e  Fai n:  1 i e s T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2  ) ( 3 ) ( 4 )

RG RT S Z - 1 1 9 6 3  . 0 . 0 . 0 . 3 4 6 3  . 6 3 2 1  . 4 7 6  . 6  . 1 2 2 2 9
- 2 1 9 3 6 5 . 6 0 0 3 1 . 0 . 0 . 2 3 0 7 2 . 6 5 4 3 5 . 2 1 9  . 1 0 . 1 6 8 1 3 2
- 3 1 0 3 3 7 . 4 3 9 4 3 . 1 3 4 3 2 . 1285 . 6 5 1 0 . 2 9 7 9 8 . 1 5 4 0 7 . 12  . 1 2 0 7 2 4

- 4 1 0 6 3  . 8 0 0 6  . 6 3 5 6  . 1285 . 3 7 8  . 2 0 3 4  . 7 2 3 5  . 9 3 7  . 2 7 2 9 4

- 5 0 . 1 160. 1328 . 1276 . 2 6 7  . 53 2  . 4 2 8  . 931 . 5 9 2 2
RG OW S Z - 1 1 59 1 . 0 . 0 . 0 . 7 1 4  . 1925 . 171 . 2  . 4 4 0 3

- 2 1 5 8 1 6 . 7 4 3 2 6 . 0 . 0 . 162 2 . 5 0 7 4  . 7 18. 16 . 9 7 5 7 2

- 3 9 9 7 5  . 7 0 9 1 7 . 1 1 1 4 8 . 1284 . 2 3 2 6  . 4 9 9 9  . 1 124 . 33 . 1 0 1 8 0 6

- 4 2 6 4 9  . 2 7 0 6 5 . 1 3 0 8 1 . 1277 . 9 3 8  . 1 7 3 C . 381 . 2 5 0 . 4 7 3 7  1

- 5 1 4 3 0 . 1 9 7 5 7 . 1 2 8 8 3 . 1268 . 135 . 148 . 8 . 2 6 2  . 3 5 8 9 1

T N  OW S Z -  1 4 6 3  . 1 39 5 . 1014 . 145 . 153 . 321 . 7 . 0 . 3 4 9 8

- 2 3 5 4  . 2 6 2 2 . 1 40 6 . 4 9 9  . 0 . 4 8 6  . 56 . 0 . 5 4 2 3

- 3 2 7 7  . 2 7 6 3 . 1 34 6 . 356 . 4 7  . 51 . 21  . 0 . 4 8 6  1

H T  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT- S Z - 1 6 7 2 0 . 0 . 12 . 34 1 . 3 7 5  . 0 . 0 . 1 4 0 0

- 2 1 2 1 2 4 3 0 9 . 3 0 0 . 0 . 2 0 6  . 9 3 6  . 18 . 0 . 6 9 8 1

- 3 5 3 8 2 9 9 5 . 13 3 2  . 0 . 103 . 62 4  . 94 . 0 . 5 6 8 6

- 4 0 1 0 9 7 . 1 156 . 558 . 0 . 0 . 7 7 8  . 1 . 3 5 9 0

- 5 2 7 9 4 2 9  . 1 1 7 . 23 3  . 0 . 0 . 0 . 29  . 108 7

T R OW S Z - 1 6 8 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 6 8 2

- 2 5 3 8 9 2 7 9 . 0 . 0 . 0 . 3 3 5  . 2 2 8  . 8  . 1 0 3 8 8

- 3 3 2 3 3 4 506 5 3 6 0 . 1071 . 0 . 3 4 0 . 4 0  . 0 . 1 4 5 5 0

- 4 3 4 4 7 4 1 3 . 8 2 9 7  . 2 2 1 8  . 0 . 0 . 0  . 0 . 1 8 2 7 2

- 5 196 36 2  . 4 7 6 9  . 1475 . 0 . 0 . 0 . 0 . 6 8 0 2

- T 7 2 9 7 7 . 3 4 2 3 7 5 . 8 3 3 2 5 . 1 4 2 4 2 . 4 0 2 7 5 . 1 2 1 4 6 4 . 2 7 4 0 9 . 2 4 9 7  . 7 0 4 5 6 4

( R G ) R E G U L A R  ( R T ) R EN T ( - 1  ) 1 - 2 ROOMS ( 1 ) 1 - 4  F a m i l y  Me mb e r s

( H T ) H U T  ( O W ) OWN ( - 2 ) 3 - 4 ROOMS ( 2 ) 5 - 9  F a m i l y  Me mb e r s

( T N ) T E N T ( - 3 ) 5 - 6 ROOMS ( 3 ) 9 - 1 3  F a m i l y  Me mb e r s

( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8 ROOMS ( 4  ) 1 3 - A  F a m i l y  Me mb e r s

( - 5 ) 9 - A ROOMS
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TOTAL F A M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t  i c F a m i 1 i e s E x p a t r i a t e  F a m i 1 i e s T o t a l
( 1 ) ( 2  ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3  ) ( 4 )

RT S Z - 1 1 5 G 2 0 0 . 0 . 0 . 7 0 8 4  . 6 3 2 1  . 4 7 6  . 6  . 2 8 9 0 7
- 2 2 5 8 9 3 7 1 0 4 3 . 0 . 0 . 5 8 7 8 6 . 1 1 3 5 3 9 . 2 1 9 . 1 0 . 2 6 9 4 9 0
- 3 1 0 3 3 7 4 7 3 0 2 . 4 0 2 6 6 . 1449 . 1 6 5 8 7 . 5 6 3 5 0 . 2 3 0 8 1 . 2 1 . 1 9 5 3 9 3
- 4 10 6 3 8 0 0 6  . 6 9 2 2 . 4 8 4 9  . 9 6 3  . 3 5 3 0 . 1 1 0 0 5 . 1681 . 3 8 0 1 9
- 5 0 1 1 6 0 . 1328 . 1646 . 681 . 9 2 3  . 6 3 7  . 1 153 . 7 5 2 8

OW S Z -  1 2 0 7 5 6 0 . 0 . 0 . 1 8 2 0 . 3 3 4 0 . 2 5 4  . 3 . 2 6 1 7 3
- 2 1 9 6 5 8 8 7 9 0 1 . 0 . 0 . 4 1 3 3  . 8 8 0 4  . 1 0 6 9  . 2 5  . 1 2 1 5 9 0

. - 3 9 9 7 5 9 8 7 6 2 . 2 0 1 6 4 . 1 4 2 8 0 . 5 9 2 6  . 8 6 7 4  . 1 6 7 3  . 5 0 . 1 5 9 5 0 4
- 4 2 6 4 9 2 7 0 6 5 . 8 4 2 0 6 . 3 8 5 1 8 . 2 3 8 9  . 3 00 1 . 5 6 7  . 4 1 7  . 1 58B 12
- 5 ' 1 4 3 0 1 9 7 5 7 . 2 3 3 9 4 . 1 5 2 0 4 . 3 4 4  . 2 5 7  . 12  . 3 5 8  . 6 0 7 5 6

OW S Z - 1 9 8 0 2 4 5 0 . 1014 . 145 . 3 8 9  . 5 5 6  . 1 0 . 0 . 5 5 4 4
- 2 1 143 4 7 3 2 . 1708 . 5 1 8  . 0 . 8 4 3  . 83  . 0 . 9 0 2 7
- 3 2 7 7 2 7 6 3 . 1 9 7 0 . 394 . 1 1 9 . 88  . 31 . 0 . 5 6 4 2

RT S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

OW S Z - 1 0 . 0 . 0  . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

RT S Z - 1 1 7 5 4  . 0 . 0 . 12 . 8 6 9  . 651 . 0 . 0 . 3 2 8 6  .
- 2 1 7 5 3  . 5 3 1 7  . 3 0 0 . 0 . 5 2 5  . 1623 . 27 . 0 . 9 5 4 5  .
- 3 5 3 8  . 3 4 9 9  . 1405 . 0 . 2 6 2  . 1083 . 1 4 0 . 0 . 6 9 2 7  .
- 4 0 . 1097 . 1 192 . 5 7 3  . 0 . 0 . 1 158 . 14 . 4 0 3 4  .
- 5 2 7 9  . 4 2 9  . 117. 24 1 . 0 . 0 . 0 . 31 . 109 7 .

OW S Z -  1 3 2 2 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 3 2 2 2 .
- 2 5 6 1 8  . 1 0 5 6 5 . 0 . 0 . 0 . 581 . 3 3 9  . 12  . 17 11 5 .
- 3 3 2 3 3  . 7 0 7 7  . 6 3 3 2  . 1071 . 0 . 5 9 0 . 59 0 . 1 8 3 6 2 .
- 4 3 4 4  . 7 4 1 3 . 8 7 7 5  . 2 4 5 2  . 0 . 0 . 0 . 0 . 1 8 9 8 4 .
- 5 196 . 3 6 2  . 4 7 6 9  . 1592 . 0 . 0 . 0 . 0 . 6 9 1 9 .
- T 1261 18. 4 0 6 7 0 0 . 2 0 3 8 6 2 . 8 2 9 4 4 . 1 0 0 8 7 7 . 2 1 0 7 5 4 . 4 0 8 4 0 . 3 7 8 1  . 1 1 7 5 8 7 6  .

( R G )  R E G U L A R  ( R T )  R E N T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  Me mb e r s

( H T )  H U T  ( O W )  OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  Me mb e r s

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  Me mb e r s

( - 5 )  9 - A ROOMS
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FA M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t i c  F a m i l i e s E x p a t r i a t e  F a m i l i e s T o t a l

( 1 ) ( 2 ) ( 3 I ( 4  ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z -  1 . 1 1 9 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 7 0 2 . 0 3 0 0 . 01  17 . 0 0 1 6 . 0 2 4 6
- 2 . 2 0 5 3 . 1747 . 0 0 0 0 . 0 0 0 0 . 5 8 2 7 . 5 3 8 7 . 0 0 5 4 . 0 0 2 6 . 2 2 9 2
- 3 . 0 8 2 0 . 1 163 . 197 5 . 0 1 7 5 . 1644 . 2 6 7 4 . 5 6 5 2 . 0 0 5 6 . 1662
- 4 . 0 0 8 4 . 0 1 9 7 . 0 3 4 0 . 0 5 8 5 . 0 0 9 5 . 0 1 6 7 . 2 6 9 5 . 4 4 4 6 . 0 3 2 3
- 5 . 0 0 0 0 . 0 0 2 9 . 0 0 6 5 . 0 1 9 8 . 0 0 6 8 . 0 0 4 4 . 0 1 5 6 . 3 0 4 9 . 0 0 6 4

RG OW S Z -  1 . 1 64 6 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 8 0 . 0 1 5 8 . 0 0 6 2 . 0 0 0 8 . 0 2 2 3
- 2 . 1 55 9 . 2 1 6 1 . 0 0 0 0 . 0 0 0 0 . 0 4 1 0 . 0 4  18 . 0 2 6 2 . 0 0 6 6 . 1034
- 3 . 0 7 9 1 . 2 4 2 8 . 0 9 8 9 . 1722 . 0 5 8 7 . 0 4 1 2 . 0 4 1 0 . 0 1 3 2 . 1356
- 4 . 0 2 1 0 . 0 6 6 5 . 4 1 3 1 . 4 6 4 4 . 0 2 3 7 . 0 1 4 2 . 0 1 3 9 . 1 103 . 1 3 5 1
- 5 . 0 1 1 3 . 0 4 8 6 . 1 1 4 8 . 1833 . 0 0 3 4 . 0 0 1 2 . 0 0 0 3 . 0 9 4 7 . 0 5 1 7

T N OW S Z - 1 . 0 0 7 8 . 0 0 6 0 . 0 0 5 0 . 0 0 1 7 . 0 0 3 9 . 0 0 2 6 . 0 0 0 2 . 0 0 0 0  . . 0 0 4  7

- 2 . 0 0 9 1 . 0 1 1 6 . 0 0 8 4 . 0 0 6 2 . 0 0 0 0 . 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 7 7

- 3 . 0 0 2 2 . 0 0 6 8 . 0 0 9 7 . 0 0 4 8 . 0 0 1 2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 0 . 0 0 4  8
H T RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

H T OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

T R RT S Z - 1 . 0 1 3 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 8 6 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8

- 2 . 0 1 3 9 . 0 1 3 1 . 0 0 1 5 . 0 0 0 0 . 0 0 5 2 . 0 0 7 7 . 0 0 0 7 . 0 0 0 0 . 0 0 8  1
- 3 . 0 0 4  3 . 0 0 8 6 . 0 0 6 9 . 0 0 0 0 . 0 0 2 6 . 0 0 5 1 . 0 0 3 4 . 0 0 0 0 . 0 0 5 9

- 4 . 0 0 0 0 . 0 0 2 7 . 0 0 5 8 . 0 0 6 9 . 0 0 0 0 . 0 0 0 0 . 0 2 8 4 . 0 0 3 7 . 0 0 3 4

- 5 . 0 0 2 2 . 0 0 1  1 . 0 0 0 6 . 0 0 2 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 8 2 . 0 0 0 9

T R OW S Z -  1 . 0 2 5 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 7

- 2 . 0 4 4 5 . 0 2 6 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8 . 0 0 8 3 . 0 0 3 2 . 0 1 4 6

- 3 . 0 2 5 6 . 0 1 7 4 . 0 3 1 1 • . 0 1 2 9 . 0 0 0 0 . 0 0 2 8 . 0 0 1 4 . 0 0 0 0 . 0 1 5 6

- 4 . 0 0 2 7 . 0 1 8 2 . 0 4 3 0 . 0 2 9 6 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 6 1

- 5 . 0 0 1 6 . 0 0 0 9 . 0 2 3 4 . 0 1 9 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 5 9

( R G )  RE GU L A R 

( H T )  HUT  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R E N T  

( O W )  OWN

( - 1  ) 1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DEVIATIONS FROM N EW  FAMILY DISTRIBUTION GOALS

N e g a t  i v e D e v i  a t  i o n s P o s  i t  i v e D e v i  a t  i o n s
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT  SZ- 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 126 . 0 . 0 . 0 . 0 .

RG OW SZ- 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 : 0 . 0 .

T N  OW SZ- 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
-  3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  RT  SZ- 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  OW SZ- 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  R T  SZ- 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 c . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  OW SZ- 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 c . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

( R G )  R E G U L A R  

( H T )  H U T  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R EN T  

( O W)  OWN

( - 1  ) 1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 1 ) 1 - 4  F a m i l y  Me mb e r s

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  Me mb e r s

( 4 )  1 3 - A  F a m i l y  Me mb e r s
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DEVIATIONS PROM EXISTING FAMILY REDISTRIBUTION GOALS

N e g a t  i v e D e v  i a t  i o n s P o s  i t  i v e D e v  1 a t  i o n s
( 1 ) ( 2 ) ( 3 ) ( 4  ) ( 1 ) ( 2 ) ( 3  ) ( 4 )

RG RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 4 2 9 5  . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 2 5 7 0 2 . 164 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 3 3 0 7  . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 3 7 0 . 0 . 0 . 0 . 0 .

RG OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
-  3 0 . 0 . 4 8 8 2  . 1 2 9 9 6 . 0 . 0 . • 0 . 0 .
- 4 0 . 0 . 6 2 3 2 7  . 3 4 7 7 5 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 1 0 5 1 1 . 1 2 7 5 2 . 0 . 0 . 0 . 0 .

T N  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
-  3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  RT  S Z - 1 0 . 0 . 0 . 0 . ' 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

( R G )  R E GU L A R ( R T ) R EN T ( - 1  ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i 1y Me m b e r s
( H T )  H U T ( O W ) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i 1y Me m b e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i 1y M e mb e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A F a m i 1 y Me mb e r s

( - 5 ) 9 - A  ROOMS
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VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c i e s  New

RG RT S Z - 1 0 . 1 1672
- 2 0 . 5 4 8 0 6
- 3 0 . 7 8 8 5 0
- 4 0 . 1 9 5 0 9
- 5 0 . 2 9 7 6

RG OW S Z - 1 0 . 1 5 1 8 0
- 2 0 . 2 3 1 9 5
-  3 0 . 4 4 1 8 5

- 4 0 . 7 7 6 2 3

- 5 1 8 0 1 9 . 0
T N OW S Z - 1 2 8 1 4  . 0

- 2 0 . 7 1 3 5

- 3 1 1 5 . 0
'HT RT S Z - 1 0 . 0

- 2 1 0 4 7 8 . 1 0 0 0 0
- 3 2 3 8  . 0

HT OW S Z - 1 1 5 7 9  . 0
- 2 1 6 3 8  . 0
- 3 14 16. 0

TR RT S Z - 1 0 . 2 7 2

- 2 0 . 351

- 3 0 . 1861

- 4 0 . 3 0 3 0

- 5 7 3 3  . 0
T R OW S Z - 1 3 6 3 5  . 0

- 2 34 14 . 0
- 3 0 . 11131

- 4 0 . 1 0 3 5 7

- 5 3 8 8 4  . 0

( R G ) R E G U L A R  ( R T ) R EN T ( - 1  ) 1 - 2 ROOMS

( H T  ) H U T  ( O W) OWN ( - 2 ) 3 - 4 ROOMS

( T N ) T E N T ( - 3 ) 5 - 6 ROOMS

( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8 ROOMS

( - 5 ) 9 - U ROOMS

t o t a l  f a m i l y  a c c o u n t s

U n h o u s e d New R e m a i n i n g T o  1

1 ) 0 . 8 2 2 9 4  . 7 2 9 7 8 . 8 7 6 4 2

2 ) 0 . 3 4 9 5 6 . 3 5 1 4 9 1  . 6 0 0 3 1

3 )  0 . 1 156 . 2 2 8 9 4 9 . 17 116

4 )  1 2 6 . 7 . 7 8 6 1  1 . 4 4 6 5

1 ) 0 . 6 0 3 3 9 . 4 0 2 7 6 . 6 2 3 4 3

2 ) 0 . 8 4 9 0 8 . 1 2 1 4 6 5 . 8 9 2 9 3

3 )  0 . 1 2 4 0 4 . 2 7 4 7 8  . 1 3 4 3 2

4 ) 0  . 1 2 1 2 . 2 5 0 0 . 1 28 6

MEMEERS ( 2 )  5 - 9 MEMBERS

3 MEMBERS ( 4 )  1 3 - U MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a l O p e r a t  i o n P r o j  e c t s N e g . D e v . P o s  . De-

( 1 ) 8 2 8 7 . 3 2 5 4 5 4 . 4  1 57 . 0 0 1 3 0 0 7 . 3 8 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 1 5  . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 1 7 4 . 6 1 5 7 9 . 0 0 2 8 5  . 8 0 75 . 0 0 0 . 0 0 5 7 8 . 5 8
( 3 ) 8 7 8 0 . 0 0 8 3 4 0 4 . 6 8 1 4 6 . 0 0 2 1 9 6 3 . 5 2 1 9 6 1 4 . 0 0 3 7 8 1  . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 1 4 8 3 . 1 0 0 . 0 0 0 . 0 0 6 3 5 . 9 9 0 . 0 0 3 9 3  . 7 0 0 . 0 0 5 0 0 4 . 9 0 0 . 0 0
( 5 ) 4 6 8 4 8  . 3'2 0 . . 0 0 0 . 0 0 2 0 6 . 9 2 0 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 1 0 9 4 4 . 0 0 0 . 0 0
( 6 ) 7 3 2 1 . 0 7 7 3 2  . 1 1 0 . 0 0 1 5 6 . 4 3 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 , 0 0 0 . 0 0
( 7 ) 2 3 4 8 6 . 7 8 0 . 0 0 3 2 8 . 0 0 1 8 4 0 3 . 2 2 0 . 0 0 5 7 5 . 5 4 7 7 7 . 7 0 3 4 3 . 8 0 0 . 0 0
( 8 ) 1 2 8 0 3 . 4 2 2 4 3 3 . 6 0 5 5 0 . 7 6 4 6 0 0 . 7 3 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0 0 . 0 0 0 . 0 0
( 9 ) 2 1 3 8 5 . 7 4 6 8 4 3 . 4 3 1 2 1 8 . 9 9 1 3 1 4 7 . 5 7 0 . 0 0 1 7 1 4 8  . 4 0 3 2 3 9 . 8 4 0 . 0 0 0 . 0 0
( T ) 1 5 3 9 1 1 . 4 5 1 0 0 2 5 0 . 8 2 2 3 9 2 5 . 2 5 7 3 2 9 6 . 3 7 2 0 1 9 3 . 0 0 2 4 3 5 8 . 6 6 5 2 4 7 2  . 2 4 1 6 2 9 2 . 7 0 5 7 8 . 5 8

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S

( 4 )  U T I L I T I E S  ( 5  I C O N S T : B L DG 

( 7 J R E T / W H O L S A L E  ( 8 ) T R A N S / C O MM 
( T )  T O T A L

( 3 )  M A N U F A C T U R I N G  
( 6 ) C O N S T : o t h  

( 9 )  S E R V I C E S

LABOR INPUTS AND OUTPUTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r  : G o v e r n . N e g . D e v . P o s . D e v Go a  1 s R e c r u  i t
L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t  i c R e q u  i r e d m e n t

( A ) 1 7 6 8 2 5 9 7 0 2 9 9 8 5 4 9 5651 9 1 3 3 8 8 4 9 1953 0 4 0 1 7 3 9 2 7
( B ) 8 8 8 5 9 6 8 5 7 4 4 0 8 7 7 59 7 2 1 2 7 6 9 7 2 9 1 3 8 1 0 0 5 9 8 0 1 8 8 5 6 8 7 4 3 0 2 4 1 0 7
( C ) 7 0 4 3 5 3 3 0 2 5 4 8 5 5 4 2 2 9 6 2 8 1 7 0 2 8 1 3 9 4 7 1 5 1 0 10 2 9 3 4 0 5 4 1 5 7 0 5
( D ) 1 0 4 2 9 4 2 0 0 6 6 2 4 7 1 9 5 6 4 8 0 8 15 3 4 6 8 3 9 4 8 6 1 1 2 0 0 3 8 1 7 5 6 0 1 1 8 9 0 6 1 4 0 1 4 4
( E ) 19 3 5 8 1 2 6 0 7 5 1 1 49 4 1 0 0 3 0 4 2 5 9 2 5 7 9 3 2 7 7 1 0 1 7 9 8 1 0 3 3 6 9 0 1 5 7 3 8 2 18 1617
( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G ) 1 5 4 7 9 7 6 4 8 3 3 0 0 6 4 8 3 3 1 5 4 7 9 7 0 4 3 0 1 6 0 2 1 8 1 7 5 3 7 2 9
( T ) 1 2 2 7 7 1 0 6 3 3 8 1 5 9 4 7 2 0 2 7 5 6 7 8 5 3 9 0 7 6 4 1 3 8 3 2 3 7 0 3 9 9 2 3 0 0 9 4 1 9 8 8 5 4 2 3 6 0 6 4 1 9 2 2 9

( A ) MANAGER ( B )  P R O F E S S I O N A L ( C )  C L E R I C A L

( D )  S K I L L E D  ( E )  U N S K I L L E D  ( F )  A G R I C U L T U R E

( G )  P R O P R I E T E R S  ( T )  T O T A L
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3 -D .8 Numerical Results For ECHS105 Illustration

N E W  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c F a m i 1 i e s E x p a t r  i a t e  F a m i 1 i es T  o t a  1
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z -  1 1 3 0 5 7 0 . 0 . 0 . 4 6 5 8  . 0 . 0 . 0 . 1 7 7 1 5
- 2 0 0 . 0 . 0 . 3 1 0 2 2 . 4 0 2 1 7 . 0 . 0 . 7 1 2 3 9
- 3 0 0 . 0 . 0 . 8 7 5 6  . 2 2 1 9 9 . 6 8 3 6  . 8 . 3 7 7 9 9
- 4 0 0 . 0 . 0 . 5 0 8  . 1 2 5 0 . 3 3 5 8  . 661 . 5 7 7 7
- 5 0 0 . 0 . 0 . 3 6 0 . 3 2 7  . 186 . 197 . 1 0 7 0

RG OW S Z - 1 1 9 1 6 5 0 . 0 . 0 . 961 . 1 1 8 3 . 74 . 1 . 2 1 3 8 4
- 2 3 8 3 4 2 1 3 5 7 4 . 0 . 0 . 2 1 8 2  . 3 1 1 8 . 3 1 3 . 7 . 5 7 5 3 6
- 3 0 2 7 8 4 5 . 4 134 . 0 . 3 1 2 8  . 3 0 7 3  . 4 8 9  . 15 . 3 8 6 8 4
- 4 0 0 . 6 6 2 6  . 2 4 6 7  . 1261 . 1 06 3 . 166 . 148 . 117 31
- 5 0 0 . 0 . 1 184 . 181 . 91 . 3 . 8 6  . 1 54 5

T N  OW S Z - 1 5 1 7  . 1 0 5 5 . 0 . 0 . 2 0 5  . 197 . 3 . 0 . 1 97 7
- 2 7 8 9 2 1 1 0 . 3 0 2  . 19 . 0 . 2 9 9  . 24 . 0 . 3 5 4 3
- 3 0 . 0 . 6 2 4  . 38 . 6 3  . 31 . 9 . 0 . 7 6 5

H T  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
-  3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT S Z - 1 1 0 8 2  . 0 . 0 . 0 . 4 5 9  . 231 . 0 . 0 . 177 2
- 2 5 4 2  . 1 00 8 . 0 . 0 . 2 7 7  . 5 7 5  . 8 . 0 . 24 10
- 3 0 . 5 0 4  . 73  . 0 . 138 . 3 8 4  . 4 1 . 0 . 1 140
- 4 0 . 0 . 36 . 15 . 0 . 0 . 3 3 9  . 12  . 4 0 2
- 5 0 . 0 . 0 . 8 . 0 . 0 . 0 . 2 . 10

T R  OW S Z - 1 2 5 3 9  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 2 5 3 9

- 2 5 0 8 0 . 1 28 6 . 0 . 0 . 0 . 2 0 6  . 9 9  . 4 . 6 6 7 5

-  3 0 . 2 57 1 . 9 7 2  . 0 . 0 . 2 0 9  . 17 . 0 . 3 7 6 9

- 4 0 . 0 . 4 7 8  . 2 3 4  . 0 . 0 . 0 . 0 . 7 1 2

- 5 0 . 0 . 0 . 117. 0 . 0 . 0 . 0 . 1 17

- T 8 1 1 1 3 . ■ 4 9 9 5 3 . 1 3 2 4 5 . 4 0 8 2  . 5 4 1 5 9 . 7 4 6 5 3 . 1 1 9 6 5  . . 114 1. 2 9 0 3 1 1

( R G )  R E G U L A R  

( H T )  H U T  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R E N T  

( O W )  OWN

( - 1  ) 1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 1 )  1 - 4  F a m i l y  Me mb e r s

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  Me mb e r s

( 4 )  1 3 - A  F a m i l y  Me mb e r s
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i 1 i e s T o t a l
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z -  1 19 6 3 0 . 0 . 0 . 3 3 4 5  . 6 2 9 5  . 4 7 6  . 6  . 1 2 0 8 5
- 2 1 9 3 6 5 6 0 0 3 1 . 0 . 0 . 2 2 2 8 7  . 6 5 1 6 5 . 2 9 0 . 1 0 . 167 148
- 3 1 0 3 3 7 . 4 3 9 4 4 . 1 1967 . 114 1. 6 2 8 S  . 2 9 6 7 4  . 1 5 4 0 6 . 12  . 1 1 8 7 6 9
- 4 10 6 3 8 0 0 7  . 6 3 5 6  . 114 1. 3 6 5  . 2 0 2 6  . 7 2 3 5  . 9 3 7  . 2 7 1 3 0
- 5 0 1 1 6 0 . 1 32 8 . 1 134 . 2 5 8  . 5 3 0 . 4 2 8  . 931 . 5 7 6 9

RG OW S Z - 1 1591 0 . 0 . 0 . 6 9 0 . 1 9 1 7 . 17 1. 2 . 4 37 1_ 1 5 8 1 6 7 4 3 2 6 . 0 . 0 . 156 7 . 5 0 5 3  . 7 1 8  . 16 . 9 7 4 9 6
- 3 9 9 7 5 7 0 9 1 7 . 1 1 8 9 3 . 114 1. 2 2 4 6  . 4 9 7 9  . 1 124 . 33 . 1 0 2 3 0 8
- 4 2 6 4 9 2 7 0 6 5 . 1 1 6 5 4 . 1 134 . 9 0 5  . 1723 . 381 . 2 5 0 . 4 5 7 6 1
- 5 1 4 3 0 1 9 7 5 7 . 1 1 4 7 8 . 1 126 . 1 3 0 . 147 . 8  . 2 6 3  . 3 4 3 3 9

T N  OW S Z - 1 4 6 3 1 3 8 5 . 1014 . 145 . 147 . 3 1 9  . 7 . 0 . 3 4 8 0
- 2 35 4 2 6 2 2 . 1 40 6 . 4 9 9  . 0 . 4 8 4  . 56  . 0 . 5421
- 3 2 7 7 2 0 6 3 . 1346 . 356 . 4 5  . 51 . 21  . 0 . 4 159

H T  RT S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
_ o 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT S Z - 1 6 7 2 0 . 0 . 12 . 3 2 9  . 37 4  . 0 . 0 . 1387
- 2 1 2 1 2 4 3 0 9 . 3 0 0 . 0 . 199 . 9 3 3  . 18 . 0 . 69 7 1
- 3 5 3 9 2 9 9 5 . 1332 . 0 . 9 9  . 6 2 2  . 9 4  . 0 . 5681
- 4 0 1 0 9 7 . 1 156 . 558 . 0 . 0 . 7 7 8  . 1 . 3 5 9 0
- 5 2 7 9 4 2 9  . 11 7 . 2 3 3  . 0 . 0 . 0 . 2 9  . 1087

T R  OW S Z - 1 6 8 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 6 8 2
- 2 5 3 8 9 2 9 7 . 0 . 0 . 0 . 3 3 4  . 2 2 8  . 8  . 10 4 0 5
- 3 3 2 3 3 9 4 0 6 . 5 3 5 9  . 1071 . 9 . 3 3 9  . 4 0 . 0 . 1 9 4 5 7  .
- 4 3 4 4  . 74 13. 8 2 9 7  . 2 2 1 8  . 0 . 0 . 0 . 0 . 18 2 7 2  .
- 5 196 . 3 6 2  . 4 7 6 9  . 1475 . 0 . 0 . 0 . 0 . 6 8 0 2  .
- T 7 2 9 7 8 . 3 4 6 5 8 5 . 7 9 7 7 2  . 1 3 3 8 4 . 3 8 9 0 9 . 1 2 0 9 6 5 . 2 7 4 7 9 . 2 4 9 8  . 7 0 2 5 7 0 .

( R G )  R E G U L A R  ( R T ) R EN T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  M e m b e r s

( H T )  H U T  ( O W )  OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  M e mb e r s

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  Me mb e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  Me mb e r s

( - 5 )  9 - A ROOMS
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TOTAL F A M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l
( 1 ) ( 2  ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT  S Z - 1 1 5 0 2 0 . 0 . 0 . 0 . 8 0 0 3  . 6 2 9 5  . 4 7 6  . 6  . 2 9 8 0 0
- 2 1 9 3 6 5 . 6 4 9 5 6 . 0 . 0 .  5 3 3 0 9 . 1 0 5 3 8 2 . 2 9 0 . 1 0 . 2 4 3 3 1 2
- 3 1 0 3 3 7 . 4 3 9 4 4  . 3 9 1 3 4 . 1 4 4 9 .  1 5 0 4 4 . 5 1 8 7 3 . 2 2 2 4 2 . 2 0 . 1 8 4 0 4 3
- 4 1 0 6 3  . 8 0 0 7  . 6 3 5 6  . 4 5 9 2  . 8 7 3  . 3 2 7 6  . 1 0 5 9 3 . 1 59 8 . 3 6 3 5 8
- 5 0 . 1 16 0 . 1 3 2 8  . 1647 . 6 1 8 . 8 5 7  . 6 1 4 . 1 128 . 7 3 5 2

RG OW S Z - 1 2 0 7 5 6 . 0 . 0 . 0 . 1651 . 3 1 0 0 . 2 4 5  . 3 . 2 5 7 5 5
- 2 5 4 1 5 8 . 8 7 9 0 0 . 0 . 0 . 3 7 4 9  . 8 1 7 1  . 1031 . 2 3  . 1 5 5 0 3 2
- 3 9 9 7 5  . 9 8 7 6 2  . 6 2 3 6 5 . 14281 . 5 3 7 4  . 8 0 5 2  . 1 6 1 3 . 48  . 2 0 0 4 7 0
- 4 2 6 4 9  . 2 7 0 6 5 . 8 2 0 3 5 . 3 8 5 1 9 . 2 1 6 6  . 2 7 8 6  . 5 4 7  . 3 9 8  . 1 5 6 1 6 5
- 5 1 4 3 0 . 1 9 7 5 7  . 2 3 3 9 4 . 1 5 2 0 4 . 3 1 1 . 2 3 8  . 1 1 . 3 4 9  . 6 0 6 9 4

T N OW S Z - 1 9 8 0 . 2 4 4 0  . 1014 . 145 . 3 5 2  . 5 1 6  . 1 0 . 0 . 5 4 5 7
- 2 1 143 . 4 7 3 2  . 1 70 8 . 5 1 8 . 0 . 7 8 3  . 8 0 . 0 . 8 9 6 4
- 3 2 7 7  . 2 0 6 3  . 1 9 7 0 . 39 4  . 108 . 8 2 . 3 0 . 0 . 4 9 2 4

HT RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

HT OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R RT  S Z - 1 1 75 4 . 0 . 0 . 12 . 7 8 8  . 6 0 5  . 0 . 0 . 3 1 5 9  .
- 2 1 7 5 4  . 5 3 1 7  . 3 0 0 . 0 . 4 7 6  . 150 8 . 26  . 0 . 9 3 8  1 .
- 3 5 3 9  . 3 4 9 9  . 140 5 . 0 . 2 3 7  . 1006 . 135 . 0 . 6 8 2  1 .
- 4 0 . 1 0 9 7  . 1 192 . 5 7 3  . 0 . 0 . 1 1 1 7 . 13. 3 9 9 2  .
- 5 2 7 9  . 4 2 9  . 11 7 . 24  1 . 0 . 0 . 0 . 31 . 1097 .

T R OW S Z - 1 3 2 2  1 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 322 1 .
- 2 5 6 1 8  . 1 0 5 8 3 . 0 . 0 . 0 . 5 4 0 . 3 2 7  . 12  . 1 7 0 8 0 .
- 3 3 2 3 3  . 1 197 7 . 6 3 3 1  . 1071 . 9 . 5 4 8  . 57 . 0 . 2 3 2 2 6 .
- 4 3 4 4  . 74 1 3 . 8 7 7 5  . 2 4 5 2  . 0 . 0 . 0 . 0 . 1 8 9 8 4  .
- 5 196 . 3 6 2  . 4 7 6 9  . 1592 . 0 . 0 . 0 . 0 . 6 9 1 9  .
- T  1 5 4 0 9 1 . 4 0 1 4 6 3 . 2 4 2  19 3 . 8 2 6 9 0 .  9 3 0 6 8 . 1 9 5 6 1 8 . 3 9 4 4 4 . 3 6 3 9 .  1 2 1 2 2 0 6 .

( R G )  R E G U L A R ( R T )  R EN T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s
( H T )  H U T ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  Me mb e r s
( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  M e m b e r s

( - 5 ) 9 - A ROOMS
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FA M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c F ami  1 i e s E x p a t r i a t e  F a m i 1 i e s Ti
( 1 ) ( 2 ) ( 3  ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 . 0 9 7 5 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 8 6 0 . 0 3 2 2 . 0 1 2 1 . 0 0 1 6 . 0 2 4 6
- 2 . 125 7 . 1 61 8 . 0 0 0 0 . 0 0 0 0 . 5 7 2 8 . 5 3 8 7 . 0 0 7 4 . 0 0 2 7 . 2 0 0 7
- 3 . 0 6 7  1 . 1 09 5 . 1 6 1 6 . 0 1 7 5 . 161 6 . 2 6 5 2 . 5 6 3 9 . 0 0 5 5 . 1 5 1 8
- 4 . 0 0 6 9 . 0 1 9 9 . 0 2 6 2 . 0 5 5 5 . 0 0 9 4 . 0 1 6 7 . 2 6 8 6 . 4 3 9 1 . 0 3 0 0
- 5 . 0 0 0 0 . 0 0 2 9 . 0 0 5 5 . 0 1 9 9 . 0 0 6 6 . 0 0 4 4 . 0 1 5 6 . 3 1 0 0 . 0 0 6 1

RG OW S Z - 1 . 134 7 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 7 7 . 0 1 5 8 . 0 0 6 2 . 0 0 0 8 . 0 2 1 2
- 2 . 3 5 1 5 . 2 1 8 9 . 0 0 0 0 . 0 0 0 0 . 0 4 0 3 . 0 4 1 8 . 0 2 6 1 . 0 0 6 3 . 1279
- 3 . 0 6 4 7 . 2 4 6 0 . 2 5 7 5 . 1727 . 0 5 7 7 . 0 4 1 2 . 0 4  09 . 0 1 3 2 . 1.654
- 4 . 0 1 7 2 . 0 6 7 4 . 3 3 8 7 . 4 6 5 8 . 0 2 3 3 . 0 1 4 2 . 0 1 3 9 . 1094 . 1288
- 5 . 0 0 9 3 . 0 4 9 2 . 0 9 6 6 . 1839 . 0 0 3 3 . 0 0 1 2 . 0 0 0 3 . 0 9 5 9 . 0 5 0 1

T N OW S Z - 1 . 0 0 6 4 . 0 0 6 1 . 0 0 4 2 . 0 0 1 8 . 0 0 3 8 . 0 0 2 6 . 0 0 0 3 . 0 0 0 0 . 0 0 4  5
- 2 . 0 0 7 4 . 0 1 1 8 . 0 0 7 1 . 0 0 6 3 . 0 0 0 0 . 0 0 4 0 . 0 0 2 0 . 0 0 0 0 . 0 0 7 4
- 3 . 0 0 1 8 . 0 0 5 1 . 0 0 8 1 . 0 0 4 8 . 0 0 1 2 . 0 0 0 4 . 0 0 0 8 . 0 0 0 0 . 0 0 4  1

HT RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

HT OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 '. 0 0 0 0

T R RT S Z - 1 . 0 1 1 4 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 8 5 . 0 0 3 1 . 0 0 0 0 . 0 0 0 0 . 0 0 2 6
- 2 . 0 1 1 4 . 0 1 3 2 . 0 0 1 2 . 0 0 0 0 . 0 0 5 1 . 0 0 7 7 . 0 0 0 7 . 0 0 0 0 . 0 0 7 7
- 3 . 0 0 3 5 . 0 0 8 7 . 0 0 5 8 . 0 0 0 0 . 0 0 2 5 . 0 0 5 1 . 0 0 3 4 . 0 0 0 0 . 0 0 5 6
- 4 . 0 0 0 0 . 0 0 2 7 . 0 0 4 9 . 0 0 6 9 . 0 0 0 0 . 0 0 0 0 . 0 2 8 3 . 0 0 3 6 . 0 0 3 3
- 5 . 0 0 1 8 . 0 0 1 1 . 0 0 0 5 . 0 0 2 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 8 5 . 0 0 0 9

T R OW S Z -  1 . 0 2 0 9 . 0 0 0 0 , 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 7
- 2 . 0 3 6 5 . 0 2 6 4 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 2 8 . 0 0 8 3 . 0 0 3 3 . 0 1 4 1
- 3 . 0 2 1 0 . 0 2 9 8  .. 0 2 6 1 . 0 1 3 0 . 0 0 0 1 . 0 0 2 8 . 0 0 1 4 . 0 0 0 0 . 0 1 9 2
- 4 . 0 0 2 2 . 0 1 8 5  . 0 3 6 2 . 0 2 9 7 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 5 7
- 5 . 0 0 1 3 . 0 0 0 9 . 0 1 9 7 . 0 1 9 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 5 7

( R G )  RE G U L A R  

( H T )  HUT  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R E N T  

( O W )  OWN

( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DEVIATIONS FROM NEW  FAMILY DISTRIBUTION GOALS

N e g a t  i v e D e v  i a t  i o n s P o s  i t  i v e
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2  )

RG RT S Z -  1 0 . 0 . 0 . 0 . 0 . 0 .
- 2 6 5 2 8  . 6 7 1 7  . 0 . 0 . 0 . 0 .
- 3 0 . 3 3 5 9  . 1 13 2 . 0 . 0 . 0 .
- 4 0 . 0 . 5 6 6  . 25 7  . 0 . 0 .
- 5 0 . 0 . 0 . 126 . 0 . 0 .

RG DW S Z - 1 C . 0 . 0 . 0 . 0 . c .
- 2 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 2 1 7 2  . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 0 . 0 . 0 .

T N  OW S Z - 1  . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 .

H T  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 .
H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 .

T R  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 .

- 4 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 .

T R  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 .

- 3 o . 0 . 0 . 0 . 0 . 0 .

- 4 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 .

( R G ) R E G U L A R ( R T ) R EN T ( - 1 ) 1 - 2  ROOMS ( 1 )

( H T  ) H U T ( O W) OWN ( - 2 ) 3 - 4  ROOMS ( 2 )

( T N ) T E N T ( - 3 ) 5 - 6  ROOMS ( 3 )

( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 )

( - 5 ) 9 - A ROOMS

( 3 ) ( 4 )

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 . 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1 - 4  F a m i l y  M e m b e r s  

5 - 9  F a m i l y  M e m b e r s  

9 - 1 3  F a m i l y  Me mb e r s  

1 3 - A  F a m i l y  Me mb e r s
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DEVIATIONS FROM EXISTING FAMILY REDISTRIBUTION GOALS

N e g a t  i v e D e v  i a t  i o n s P o s i t i v e  D e v i a t i o n s
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z -  1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 4 9 2 5  . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 2 7 1 6 7  . 30 8  . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 345 1 . 0 . 0 . 0 . c .
- 5 0 . 0 . 0 . 5 1 3 . 0 . 0 . 0 . 0 .

RG OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 4 6 3 3 8 . 1 3 1 4 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 6 3 7 5 5 . 3 4 9 1 6 . 0 . 0 . 0 . 0 .
- 5 0 . 0 . 1 1 9 1 6 . 1 2 8 9 4 . 0 . 0 . 0 . 0 .

T N  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  RT S Z -  1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  OW S Z - 1 0 . 0 -. 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
-  3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  RT S Z -  1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0  . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 4 c . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

( R G ) R E G U L A R ( R T ) REN T ( - 1  ) 1 - 2  ROOMS ( 1 ) ■t - 4  Fam i 1y Me mb e r s

( H T ) H U T ( OW ) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) E5 - 9  F a m i 1y Me mb e r s

( T N ) T E N T ( - 3 ) 5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  Me mb e r s

( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 )  '1 3 - A  F a m i l y  Me mb e r s

( - 5 ) 9 - A ROOMS
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VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c i e s New

RG RT S Z - 1 0 . 10 8 2 5
- 2 0 . 2 7 9 3 7
- 3 0 . 6 7 5 0 3
- 4 0 . 1 7 8 4 8
- 5 0 . 2 7 9 9

RG OW S Z - 1 0 . 1 4 7 6 2
- 2 0 . 2 2 1 3 9
- 3 0 . 4 2 9 4 8
- 4 0 . 7 4 9 7 5
- 5 1 8 0 8 1 . 0

T N OW S Z - 1 2 8 9 1  . 0
- 2 0 . 7 0 7 2
- 3 134 . 0

HT RT S Z - 1 0 . 0
- 2 1 0 6 7 8 . 1 0 0 0 0
-  3 2 3 8  . 0

H T OW S Z - 1 1 5 7 9  . 0
- 2 1 6 3 7  . 0
- 3 14 16. 0

T R RT S Z -  1 0 . 144
- 2 0 . 184

- 3 0 . 1753
- 4 0 . 2 9 8 7

- 5 7 3 4  . 0
T R OW S Z - 1 3 6 3 5  . 0

- 2 3 4 6 9  . 0
- 3 0 . 1 1086

- 4 0 . 1 0 3 5 2

- 5 3 8 8 4  . 0

( R G )  R E G U L A R  ( R T ) RENT  ( - 1 )  1 - 2  ROOMS

( H T )  H U T  ( O W )  OWN ( - 2 )  3 - 4  ROOMS

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS

( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS

( - 5 )  9 - U  ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d  New R e m a i n i n g  T o  b e  h o u s e d

DOM ( 1 ) 6 5 2 8  . 8 2 2 9 4 . 7 2 9 7 8 . 8 7 6 4 2

( 2 ) 1 0 0 7 6 . 3 4 9 5 6 . 3 5 1 4 9 2 6 0 0 3 1

( 3 ) 3 5 7 0 . 1 156 . 2 2 8 9 4 9 . 1 7 1 1 6

( 4 ) 3 8 3  . 7 . 7 8 6 1  1 . 4 4 6 5

EXP ( 1 ) 0 . 5 2 1 6 7 . 3 8 9 0 5 . 54 17 1

( 2 ) 0 . 7 0 2 6 8 . 1 2 0 9 6 3 . 7 4 6 5 3

( 3 ) 0 . 1 0 9 3 9 . 2 7 4 7 8 . 1 1967

( 4 ) 0 . 1068 . 2 5 0 0 . 1 14 1

( 1 ) 1 - 4 MEMBERS ( 2 )  5 - 9 MEMBERS

( 2 ) 1 0 - 1 3 MEMBERS ( 4 )  1 3 - U MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a t  i o n P r o j  e c t s N e g . D e v . P o s  . De'

( 1 ) 8 2 8 7 . 3 2 5 5 3 1 . 3 8 57 . 0 0 1 2 7 7 9 . 8 2 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2  . 5 9 2 1 6 2 4 , 5 0 1 1 4 9 . 8 8 6 3 1 . 2 4 2 8 5 . 8 0 75 . 0 0 0 . 0 0 6 31 . 2 4
( 3 ) 8 7 8 0 . 0 0 8 1 9 3 0 . 2 0 1 4 6 . 0 0 2 1 5 9 6 . 3 1 1 9 6 1 4 . 6 0 3 7 8  1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 1 4 4 4 . 8 9 0 . 0 0 0 . 0 0 6 1 4 . 3 4 0 . 0 0 3 9 3  . 7 0 0 . 0 0 5 0 0 4 . 9 0 0 . 0 0
( 5 ) 4 2 4 7 7 . 8 2 0 . 0 0 0 . 0 0 2 0 5 . 7 5 0 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 1 0 9 4 4 . 0 0 0 . 0 0
( 6 ) 7 1 8 8 . 5 6 7 1 8 . 8 6 0 . 0 0 1 6 4 . 3 5 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7 ) 2 2 9 9 0 . 4 5 0 . 0 0 3 2 8 . 0 0 1 8 0 9 4 . 6 4 0 . 0 0 5 7 5 . 5 4 7 7 7  . 7 0 3 4 3  . 8 0 0 . 0 0
(8  ) 1 2 5 6 8 . 1 8 2 3 8 7 . 9 5 5 0 4 . 4 3 4 4 5 9 . 7 9 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0 0 . 0 0 0 . 0 0
( 9 ) 2 0 7 4 3 . 3 7 6 6 3 7 . 8 9 1 1 8 2 . 3 7 1 2 8 4 5 . 8 8 0 . 0 0 1 7 1 4 8 . 4 0 3 2 3 9 . 8 4 2 5 7 5 . 5 0 0 . 0 0
( T ) 1 4 7 9 9 6 . 2 9 9 8 5 8 8 . 8 7 2 3 8 4 2 . 3 0 7 1 9 1 0 . 7 6 2 0 2 4 5 . 8 4 2 4 3 5 8 . 6 6 5 2 4 7 2 . 2 4 1 8 8 6 8  . 2 0 631 . 2 4

( 1 ) A G R I C U L T U R E ( 2 )  O I L - GAS ( 3 ) M A N U F A C T U R I N G
( 4 ) U T I L I T I E S ( 5 ) C O N S T : E L D G  ( 6 ) C O N S T : o t h
( 7 ) R E T / W H O L S A L E ( 8 ) TRANS/ ' COMM ( 9 ) S E R V I C E S
( T )  T O T A L

LABOR INPUTS AND OUTPUTS

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v Go a  1 s R e c r u i  t

L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t  i c R e q u  iir e d m e n t

( A ) 1 7 6 8 2 5 5 4 3 2 9 9 8 5 4 9 5 2 4 3 9 1 3 3 8 8 4 9 1526 0 4 0 1 7 3 5 0 0
( B ) 8 8 8 5 9 6 6 8 7 5 4 0 8 7 7 5 9 7 2 1 2 5 9 9 7 2 9 1 3 8 1 0 0 5 9 8 0 2 0 5 5 5 8 7 4 3 0 2 2 4 0 8
( C ) 7 0 4 3 5 3 1 4 8 7 4 8 5 5 4 2 2 9 6 2 6 6 3 2 2 8 1 3 9 4 7 1 5 1 0 2 5 6 7 3 4 0 5 4 14 167

( D ) 1 0 4 2 9 4 1 9 2 2 6 4 4 7 1 9 5 6 4 8 0 8 1 4 5 0 6 8 3 9 4 8 6 1 1 2 0 0 3 7 3 3 5 8 0 1 1 8 9 0 6 1 3 1 7 4 6

( E ) 1 9 3 5 8 1 2 3 7 8 9 0 149 4 1 0 0 3 0 4 2 3 6 3 9 6 9 3 2 7 7 1 0 1 7 9 8 8 0 5 0 8 0 1 5 7 3 8 2 1 5 8 7 5 6
( F ) 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G ) 1 5 4 7 9 7 5 8 7 7 6 0 0 5 8 7 7 6 1 5 4 7 9 7 0 3 6 9 5 9 0 2 1 8 1 7 4 7 6 7 2

( T ) 1 2 2 7 7 1 0 5 9 2 8 3 5 9 4 7 2 0 2 7 5 6 7 8 4 9 8 1 1 2 4 1 3 8 3 2 3 7 0 3 9 9 192 351 2 3 1 2 2 4 2 3 6 0 6 3 7 8 2 4 9

( A )  MANAGER ( B )  P R O F E S S I O N A L  ( C )  C L E R I C A L

( D )  S K I L L E D  ( E J U N S K I L L E D  ( F )  A G R I C U L T U R E

( G )  P R O P R I E T E R S  ( T )  T O T A L



APPENDIX 3 -E 3 1 3

3-E SOLUTIONS FOR ALTERNATIVE HOUSING GOALS 
AND LABOR-GOVERNMENT TRADE-OFFS

3-E .9  N um erica l Results For ECHS201 Illu s tra tio n

N EW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c F a m i 1 i e s E x p a t r  i a t e  Fam i 1 i e s T o t a  1
( 1 ) ( 2 ) ( 3 ) ( 4  ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 1 3 0 5 7 0 . 0 . 0 . 6 3 6 2  . 0 . 0 . 0 . 194 19
- 2 6 5 2 8 1 0 0 7 6 . 0 . 3 8 3  . 4 2 3 8 3 . 5 9 2 6 1 . 0 . 0 . 1 186 31
- 3 0 0 . 0 . 0 . 1 1 9 5 9 . 3 27 1 1 . 8 8 3 7  . 1 0 . 5 3 5 1 7
- 4 0 . 0 . 0 . 0 . 6 9 4  . 1 84 3 . 4 3 4  1 . 8 6 0 . 7 7 3 8
- 5 0 . 0 . 0 . 0 . 4 91 . 4 8 2  . 24 1 . 2 5 6  . 14 7 0

RG OW S Z - 1 1 9 1 6 5 0 . 0 . 0 . 1 3 1 2 . 1744 . 9 6  . 1 . 2 2 3 1 8
- 2 3 5 3 4 2 . 1 3 5 7 5 . 0 . 0 . 2 9 8 0 . 4 5 9 5  . 4 0 4  . 1 0 . 5 6 9 0 6
- 3 0 . 2 7 8 4 5 . 4 1 3 4  . 0 . 4 2 7 3  . 4 5 2 8 . . 6 3 2  . 2 0 . 4 1432
- 4 0 . 0 . 8 7 9 8  . 2 4 6 7  . 1 72 2 . 1566 . 2 1 4 . 193 . 1 4 9 6 0
- 5 0 . 0 . 107 4 . 1 184 . 2 4 8  . 134 . 4 . 1 1 2 . 2 7 5 6

T N  OW S Z - 1 5 1 7  . 1 05 5 . 0 . 0 . 2 8 0 . 2 9 0 . 4 . 0 . 2 1 4 6

- 2 7 8 9  . 2 1 1 0 . 3 0 2  . 19 . 0 . 4 4 0 . 32 . 0 . 3 6 9 2

- 3 0 . 0 . 6 2 4  . 38 . 8 6  . 4 6  . 12  . 0 . 8 0 6

H T  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

HT  OW S Z -  1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT S Z - 1 1 0 8 2  . 0 . 6 2 4  . 0 . 6 2 7  . 3 4 0 . 0 . 0 . 2 6 7 3

- 2 5 4 2  . 1 0 0 8  . 0 . 0 . 3 7 9  . 8 4 7  . 1 0 . 0 . 2 7 8 6

- 3 C. 5 0 4  . 73  . 0 . 189 . 5 6 5  . 53  . 0 . 1384

- 4 0 . 0 . 36  . 15 . 0 . 0 . 4 3 8  . 16 . 5 0 5

- 5 0 . 0 . 0 . 7 . 0 . 0 . 0 . 2 . 9

T R  OW S Z - 1 2 5 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . , 2 5 4 0

- 2 5 0 8 0 . 1 2 8 6  . 0 . 0 . 0 . 3 0 4  . 128 . 5 . 6 8 0 3

- 3 0 . 2 5 7 1  . 9 7 2  . 0 . 0 . 30 8  . 2 2  . 0 . 3 8 7 3

- 4 0 . 0 . 4 7 8  . 23 4  . 0 . 0 . 0 . 0 . 7 1 2

- 5 0 . 0 . 0 . 11 7 . 0 . 0 . 0 . 0 . 117

- T 8 4 6 4 2 . 6 0 0 3 0 . 1 7 1 1 5 . 4 4 6 4  . 7 3 9 8 5 . 1 1 0 0 0 4 . 1 5 4 6 8 . 1 4 8 5  . 3 6 7 1 9 3

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e mb e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s

( R G )  R E G U L A R  ( R T )  R E N T  ( - 1 )  1 - 2  ROOMS

( H T )  H U T  ( O W)  OWN ( - 2 )  3 - 4  ROOMS

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS

( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS
( - 5 )  9 - A  ROOMS
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t i c  F a m i l i e s E x p a t r i a t e  F a m i l i e s T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4 )  ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 9 8 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . ' 9 8 2

- 2 9 6 8 3  . 3 2 4 7 8 . 0 . 0 .  3 6 0 3 . 6 3 3 8  . 4 7 6  . 6  . 5 2 5 8 4

- 3 5 1 6 8  . 2 1 9 7 2  . 1 5 4 6 9 . 7 2 5 .  2 4 0 0 5 . 6 5 6 1 6 . 2 9 0 . 1 0 . 1 3 3 2 5 5

- 4 531 . 4 0 0 3  . 3 1 7 8  . 1 4 8 6 .  6 7 7 3 . 2 9 8 8 0 . 1 5 4 0 7 . 12 . 6 1 2 7 0

- 5 0 . 5 8 0 . 6 6 4  . 1 2 1 7 .  3 9 3 . 2 0 4 0 . 7 2 3 5  . 9 3 7  . 1 3 0 6 6

RG OW S Z - 1 2 5 7 2  . 0 . 0 . 0 .  2 7 8 . 5 3 3  . 4 2 8  . 93 1  . 4 7 4 2

- 2 2 5 4 9 8 . 1 0 6 8 0 4 . 0 . 0 .  7 4 3 . 1 9 3 0 . 171 . 2 . 1 3 5 1 4 8

-  3 1 5 1 4 4 . 9 2 8 8 9 . 1 5 3 7 3 . 1 4 8 5 .  1 6 8 8 . 5 0 8 8  . 7 18. 16 . 13 2 4 0 1

- 4 3 1 8 8  . 3 1 0 6 8 . 1 5 0 6 5 . 1 4 7 7 .  2 4 2 0 . 5 0 1 3 . 1 124 . 33 . 5 9 3 8 8

- 5 1 4 3 0 . 2 0 3 3 7 . 1 4 8 3 7 . 1 4 6 6 .  9 7 5 . 1 7 3 4  . 381 . 2 5 0 . 4 14 10

T N  OW S Z - 1 4 6 3  . 1 3 8 5  . 1014 . 1 4 5 .  1 8 9 . 149 . 19 . 2 6 3  . 3 6 2 7

- 2 3 5 3  . 2 9 7 4  . 1 63 5 . 5 7 8 .  1 5 9 . 37 3. 17 . 0 . 6 0 8 9

- 3 2 7 7  . 1 7 1 2 . 1 1 1 7 . 2 7 7 .  . 0 . 4 8 7  . 56 . 0 . 3 9 2 6

H T  RT S Z - 1 0 . 0 . 0 . C .  0 . 0 . C . 0  . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT S Z - 1 3 3 6  . 0 . 0 . 5 .  0 . 0 . 0 . 0 . 34 1

- 2 6 0 6  . 2 1 5 5 . 151 . 0 .  3 5 5 . 3 7 6  . 0 . 0 . 3 6 4 3

- 3 2 6 9  . 1 49 7 . 6 6 6  . 0 .  2 1 4 . 9 3 9  . 18 . 0 . 3 6 0 3

- 4 0 . 5 4 8  . 5 7 9  . 2 7 9 .  1 0 7 . 6 2 6  . 94 . 0 . 2 2 3 3

- 5 1 4 0  . 2 1 4  . 57 . 1 1 7 .  0 . 0 . 7 7 8  . 1 . 1307

T R  OW S Z - 1 1 0 1 8  . 0 . 0 . 5 .  0 . 0 . 0 . 29  . 1052

- 2 1 144 . 1 1 4 3 4 . 151 . 0 . 0 . 0 . 0 . 0 . 1 2 7 2 9

- 3 3 5 0 2  . 1 0 9 0 3 . 1 0 6 0 5 . 1 0 7 1 .  0 . 3 3 6  . 22 7  . 8 . 2 6 6 5 2

- 4 4 17. 7 9 6 1  . 6 5 8 7  . 3 2 8 3 .  0 . 34  1 . 4 0 . 0 . 1 8 6 2 9

- 5 2 6 2  . 5 7 6  . 7 1 1 8 . 8 0 6 .  0 . 0 . 0 . 0 . 8 7 6 2

- T 7 2 9 8 3 . 3 5 1 4 9 0 . 9 4 2 6 6 . 1 4 4 2 2 .  4 1 9 0 2 . 1 2 1 7 9 9 . 2 7 4 7 9  . 2 4 9 8  . 7 2 6 8 3 9

( R G ) R E GU L A R ( R T )  R E N T ( - 1  ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s

( H T ) H U T ( O W )  OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  Me mb e r s

( T N ) T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  M e m b e r s

( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A F a m i l y  M e m b e r s

( - 5 ) 9 - A  ROOMS
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TOTAL FA M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t  i c Fam i 1 i es E x p a t r i a t e  F a m i l i e s T  o t a  1
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z -  1 1 4 0 3 9 0 . 0 . 0 . 6 3 6 2  . 0 . 0 . 0 . 2 0 4 0 1
- 2 1621 1 4 2 5 5 4  . 0 . 3 8 3  . 4 5 9 8 6 . 6 5 5 9 9 . 4 7 6  . 6  . 1 7 1 2 1 5
- 3 5 1 6 8 2 1 9 7 2 . 1 9 5 6 8 . 7 2 5  . 3 5 9 6 4  . 9 8 3 2 7  . 9 1 2 7  . 2 0 . 1 9 0 8 7 1
- 4 531 4 0 0 3  . 3 1 7 8  . 1 9 0 3 . 7 4 6 7  . 3 1 7 2 3 . 1 9 7 4 8 . 8 7 2  . 6 9 4 2 5 '
- 5 0 5 8 0 . 6 6 4  . 1 2 1 7 . 88 4  . 2 5 2 2  . 7 4 7 6  . 1 193 . 1 4 5 3 6

RG OW S Z - 1 2 1 7 3 7 0 . 0 . 0 . 1 5 9 0 . 2 2 7 7  . 52 4  . 9 3 2  . 2 7 0 6 0
- 2 6 0 8 4 0 . 1 2 0 3 7 9 . 0 . 0 . 3 7 2 3 . 6 5 2 5  . 5 7 5  . 12  . 1 9 2 0 5 4

- 3 1 5 1 4 4 . 1 2 0 7 3 4 . 7 0 6 3 1 . 1 2 9 0 5 . 5 96 1 . 9 6 1 6  . 1 3 5 0 . 36 . 2 3 6 3 7 7
- 4 3 1 8 8 3 1 0 6 8 . 6 7 0 9 7 . 4 5 0 4 4 . 4 142 . 6 5 7 9  . 1 33 8 . 2 2 6  . 1 5 8 6 8 2
- 5 1 4 3 0 2 0 3 3 7 . 3 2 0 4 7 . 1 3 9 2 0 . 1223 . 1868 . 3 8 5  . 36 2  . 7 1572

T N OW S Z - 1 9 8 0 . 2 4 4 0 . 1014 . 145 . 4 6 9  . 4 3 9  . 23  . 2 6 3  . 5 7 7 3

- 2 114 2 5 0 8 4  . 1937 . 597 . 159 . 8 1 3  . 49 0 . 9 7 8  1
- 3 27 7 1 7 1 2  . 174 1 . 3 1 5  . 86  . 5 3 3  . 6 8  . 0 . 4 7 3 2

HT RT S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

HT OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT S Z - 1 1418 0 . 6 2 4  . 5 . 6 2 7  . 3 4 0 . 0 . 0 . 3 0 1 4

- 2 1 1 4 8 . 3 1 6 3 . 151 . 0 . 7 3 4  . 1 2 2 3  . 1 0 . 0 . 6 4 2 9

- 3 2 6 9  . 2 0 0 1 . 7 3 9  . 0 . 4 0 3  . 1 50 4 . 71 . 0 . 4 9 8 7

- 4 0 5 4 8  . 6 1 5 . 29 4  . 107 . 6 2 6  . 5 3 2  . 16 . 2 7 3 8

- 5 140 2 1 4  . 57 . 124 . 0 . 0 . 7 7 8  . 3 . 1316

T R OW S Z - 1 3 5 5 8 0 . 0 . 5 . 0 . 0 . 0 . 29 . 3 5 9 2

- 2 6 2 2 4 1 2 7 2 0 . 151 . 0 . 0 . 3 0 4  . 128 . 5 . 1 9 5 3 2

- 3 3 5 0 2 1 3 4 7 4 . 1 1 5 7 7 . 107 1 . 0 . 6 4 4  . 2 4 9  . 8 . 3 0 5 2 5

- 4 4 1 7 7 9 6 1 . 7 0 6 5  . 3 5 1 7  . 0 . 34 1 . 4 0 . 0 . 19341

- 5 2 6 2  . 5 7 6  . 7 118. 9 2 3  . 0 . 0 . 0 . 0 . 8 8 7 9

- T 1 5 7 6 2 5 . 4 1 1 5 2 0 . 2 2 5 9 7 4 . 8 3 0 9 3 . 1 1 5 8 8 7 . 2 3 1 8 0 3 . 4 2 9 4 7  . 3 9 8 3  . 1 2 7 2 8 3 2

( R G )  R E G U L A R  _ ( R T ) R E N T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  M e m b e r s

( H T )  H U T  ( O W)  OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  M e m b e r s

( T N )  T E N T  ( - 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  M e m b e r s

( - 5 )  9 - A ROOMS
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F A M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s Ti
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 . 0 8 9 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 5 4 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 6 0
- 2 . 1 02 8 . 1034 . 0 0 0 0 . 0 0 4  6 . 3 9 6 8 . 2 8 3 0 . 0 1 1 1 . 0 0 1 5 . 1 3 4 5
- 3 . 0 3 2 8 . 0 5 3 4 . 0 8 6 6 . 0 0 8 7 . 3 1 0 3 . 4 2 4 2 . 2 1 2 5 . 0 0 5 0 . 1 5 0 0
- 4 . 0 0 3 4 . 0 0 9 7 . 0 1 4  1 . 0 2 2 9 .. 0 6 4 4 . 1369 . 4 5 9 8 . 2 1 8 9 . 0 5 4 5
- 5 . 0 0 0 0 . 0 0 1 4 . 0 0 2 9 . 0 1 4 6 . 0 0 7 6 . 0 1 0 9 . 174 1 . 2 9 9 5 . 0 1 1 4

RG OW S Z - 1 . 1 37 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 3 7 . 0 0 9 8 . 0 1 2 2 . 2 3 4 0 . 0 2 1 3
- 2 . 3 8 6 0 . 2 9 2 5 . 0 0 0 0 . 0 0 0 0 . 0 3 2 1 . 0 2 8 1 . 0 1 3 4 . 0 0 3 0 . 1 5 0 9
- 3 . 0 9 6  1 . 2 9 3 4 . 3 1 2 6 . 1 55 3 . 0 5 1 4 . 0 4 1 5 . 0 3 1 4 . 0 0 9 0 . 185 7
“ 4 . 0 2 0 2 . 0 7 5 5 . 2 9 6 9 . 5 4 2  1 . 0 3 5 7 . 0 2 8 4 . 0 3 1 2 . 0 5 6 7 . 1 24 7
- 5 . 0 0 9 1 . 0 4 9 4 . 1 4  18 . 1675 . 0 1 0 6 . 0 0 8 1 . 0 0 9 0 . 0 9 0 9 . 0 5 6 2

T N OW S Z - 1 . 0 0 6 2 . 0 0 5 9 . 0 0 4  5 . 0 0 1 7 . 0 0 4 0 . 0 0 1 9 . 0 0 0 5 . 0 6 6 0 . 0 0 4 5
- 2 . 0 0 7 2 . 0 1 2 4 . 0 0 8 6 . 0 0 7 2 . 0 0 1 4 . 0 0 3 5 . 0 0 1  1 . 0 0 0 0 . 0 0 7 7
- 3 . 0 0 1 8 . 0 0 4 2 . 0 0 7 7 . 0 0 3 8 . 0 0 0 7 . 0 0 2 3 . 0 0 1 6 . 0 0 0 0 . 0 0 3 7

HT RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

H T OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

T R RT S Z - 1 . 0 0 9 0 . 0 0 0 0 . 0 0 2 8 . 0 0 0 1 . 0 0 5 4 . 0 0 1 5 . 0 0 0 0 . 0 0 0 0 . 0 0 2 4
- 2 . 0 0 7 3 . 0 0 7 7 . 0 0 0 7 . 0 0 0 0 . 0 0 6 3 . 0 0 5 3 . 0 0 0 2 . 0 0 0 0 . 0 0 5 1
- 3 . 0 0 1 7 . 0 0 4 9 . 0 0 3 3 . 0 0 0 0 . 0 0 3 5 . 0 0 6 5 . 0 0 1 7 . 0 0 0 0 . 0 0 3 9
- 4 . 0 0 0 0 . 00 1  3 . 0 0 2 7 . 0 0 3 5 . 0 0 0 9 . 0 0 2 7 . 0 1 2 4 . 0 0 4 0 . 0 0 2 2
- 5 . 0 0 0 9 . 0 0 0 5  .. 0 0 0 3 . 0 0 1 5 . 0 0 0 0 . 0 0 0 0 . 0 1 8 1 . 0 0 0 8 . 0 0 1 0

T R OW S Z - 1 . 0 2 2 6 . 0 0 0 0  .. 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 7 3 . 0 0 2 8
- 2 . 0 3 9 5 . 0 3 0 9  .. 0 0 0 7 . 0 0 0 0 . 0 0 0 0 . 0 0 1 3 . 0 0 3 0 . 0 0 1 3 . 0 1 5 3
- 3 . 0 2 2 2 . 0 3 2 7  .. 0 5 1 2 . 0 1 2 9 . 0 0 0 0 . 0 0 2 8 . 0 0 5 8 . 0 0 2 0 . 0 2 4 0
- 4 . 0 0 2 6 . 0 1 9 3  . 0 3 1 3 . 0 4 2 3 . 0 0 0 0 . 0 0 1 5 . 0 0 0 9 . 0 0 0 0  ' . 0 1 5 2
- 5 . 0 0 1 7 . 0 0 1 4 . 0 3 1 5 . 0 1 1 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 7 0

( R G )  R E GU L A R  
( H T )  HUT  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  REN T  

( O W )  OWN
( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A  ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  Me mb e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DEVIATIONS FROM NEW  FAMILY DISTRIBUTION GOALS

N e g a t  i v e D e v  i a t  i o n s P o s 11 i v e D e v  i a t  1o n s

( 1 ) ( 2 ) ( 3  ) ( 4 ) ( 1 ) ( 2 ) ( 3 )  ( 4 )

RG RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 3 3 5 9  . 0 .  3 8 3 .

- 3 0 . 3 3 5 9  . 1 132 . 0 . 0 . 0 . 0 . 0 .

- 4 0 . 0 . 5 6 6  . 2 5 7  . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 126 . 0 . 0 . 0 . 0 .

RG OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 9 - 0 . 0 . 0 . 1 0 7 4 .  0 .

T N  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0  . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 6 2 4 .  0 .

- 2 0 . 0 . 0  . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

T R  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

( R G )  RE G U L A R ( R T ) R EN T ( - 1 ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  Me mb e r s

( H T )  H U T ( O W) OWN ( - 2 ) 3 - 4  ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s

( T N )  T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3  F a m i l y  Me mber s

( T R )  T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 ) 1 3 - A  F a m i l y  Member s

( - 5 ) 9 - A ROOMS
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DEVIATIONS FROM EXISTING FAMILY REDISTRIBUTION GOALS

N e g a t  i v e  

( 1 ) ( 2 )

RG RT S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0
- 4 0 . 0
- 5 0 . 0

RG OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0
- 4 0 . 0
- 5 0 . 0

T N OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0

H T RT S Z -  1 0 . 0
- 2 0 . 0
- 3 0 . 0

H T OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0

T R RT S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0
- 4 0 . 0
- 5 0 . 0

T R OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0
- 4 0 . 0
- 5 0 . 0

( R G )  RE G U L A R  ( R T ) REN T

( H T )  H U T  ( O W )  OWN
( T N )  T E N T  

( T R )  T R A D I T I O N A L

D e v  i a t i o n s

( 3 ) ( 4 ) ( 1 )

0 . 0 . 0 .
0 . 0 . 0 .

4 0 9 9  . 0 . 0 .
0 . 4 1 7  . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .

5 1 1 2 4 . 1 1 4 2 0 . 0 .
4 3 2 3 4 . 4 1 1 0 0 . 0 .
1 6 1 3 6 . 1 1 2 7 0 . 0 .

0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .

0 . 0 . 0 .
0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .
0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

( - 1 ) 1 - 2  ROOMS

( - 2 ) 3 - 4  ROOMS

( - 3 ) 5 - 6  ROOMS
( - 4 ) 7 - 8  ROOMS

( - 5 ) 9 - A  ROOMS

P o s i t i v e  D e v i a t i o n s

( 2 ) ( 3 )

0 . 0 . 0
0 . .0 '. 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( 4 )  1 3 - A  F a m i l y  M e m b e r s
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VACANCIES AND N EW  HOUSES REQUIREMENTS

V a c a n c i e s  New

RG RT S Z - 1 0 . 142 5

- 2 4 4 1 7 1 . 0
- 3 0 . 7 4 3 2 8

- 4 0 . 5 0 9 1 5

- 5 0 . 9 9 8 4

RG OW S Z - 1 0 . 1 6 0 6 7

- 2 0 . 6 2 1 6 1

- 3 0 . 9 2 2 5 3

- 4 0 . 9 1 8 5 5

- 5 2 4 5 9  . 0
T N OW S Z - 1 - 2 6 3 5  . 0

- 2 0 . 7 8 2 6

- 3 3 2 6  . 0
H T RT S Z - 1 0 . 122

- 2 1 0 3 5 6 . 9 8 7 8

- 3 2 3 8  . 0
H T OW S Z -  1 1 5 7 9  . 0

- 2 1 6 3 7  . 0
- 3 1 4 1 6  . 0

T R RT S Z -  1 0 . 0
- 2 2 7 6 7  . 0
- 3 79  . 0
- 4 0 . 1734

- 5 5 1 3 . 0
T R OW S Z - 1 3 2 6 4  . 0

- 2 9 9 9  . 0
- 3 0 . 183 95

- 4 0 . 1 0 7 1 5

- 5 1 9 2 3  . 0

( R G ) RE GU L A R ( R T ) R E N T ( - 1  ) 1 - 2 ROOMS

( H T ) H U T  ( O W) OWN ( - 2 ) 3 - 4 ROOMS

( T N ) T E N T ( - 3 ) 5 - 6 ROOMS

( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8 ROOMS

( - 5 ) 9 - U ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d New Rema i n i ng T  0  I

DOM ( 1 ) 0 . 8 2 2 9 4 . 7 2 9 7 8 . 8 7 6 4 2

( 2 ) 0 . 3 4 9 5 6 . 3 5 1 4 9 2 . 6 0 0 3 1

( 3 )  0 . 1 156 . 2 2 8 9 4 9 . 1 7 1 1 6

( 4 )  0 . 7 . 7 86 1 1 . 4 4 6 5

EXP ( 1 )  0 . 7 1 9 8 1 . 4 1 9 0 3 . 7 3 9 8 5

( 2 ) 0 . 1 0 5 6 1 9 . 1 2 1 8 0 0 . 1 1 0 0 0 4

( 3 )  0 . 144 41 . 2 7 4 7 8 . 1 5 4 6 9

( 4 )  0 . 14 12. 2 5 0 0 . 1 4 8 6

( 1 ) 1 - 4  MEMBERS ( 2 )  5 - 9 MEMBERS

( 2 ) 1 0 - 1 3  MEMBERS ( 4 )  1 3 - U MEMBERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o l d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p i t a l O p e r a t  i o n P r o j  e c t s N e g . D e v . P o s . D e v

( 1 ) 8 2 8 7 . 3 2 5 7 7 8 . 3 6 57 . 0 0 1 3 3 2 3 . 7 4 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 1 5 . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1 2 8 . 9 9 0 . 0 0 2 8 5 . 8 0 7 5  . 0 0 0 . 0 0 5 0 5 . 0 0
( 3 ) 8 7 8 0 . 0 0 8 5 4 5 4 . 9 2 1 4 6 . 0 0 2 2 4 7 3 . 3 4 1 9 6 1 4 . 6 0 3 7 8 1  . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 1 5 3 6 . 2 2 0 . 0 0 0 . 0 0 6 6 6 . 0 9 0 . 0 0 3 9 3  . 7 0 0 . 0 0 5 0 0 4 . 9 0 0 . 0 0
( 5 ) 5 2 9 2 2 . 5 1 0 . 0 0 0 . 0 0 2 0 8 . 6 9 0 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 1 0 9 4 4 . 0 0 0 . 0 0
( G ) 7 5 0 5 . 0 7 7 5 0 . 5 3 0 . 0 0 1 6 6 . 9 0 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7 ) 2 4 1 7 8 . 5 6 0 . 0 0 3 2 8 . 0 0 1 8 8 3 2 . 2 2 0 . 0 0 5 7 5 . 5 4 7 7 7  . 7 0 3 4 3  . 8 0 0 . 0 0
( 8 ) 1 3 1 4 2 . 4 8 2 4 9 7 . 0 7 5 6 5 . 1 3 4 7 9 6 . 6 7 0 . 0 0 1 0 2 0 . 2 0 6 4  1 . 0 0 0 . 0 0 0 . 0 0
( 9 ) 2 2 2 7 8 . 6 8 7 129 . 17 1 2 6 9 . 8 8 1 3 5 6 7 . 0 0 0 . 0 0 17 148 . 4 0 3 2 3 9 . 8 4 2 5 7 5 . 5 0 0 . 0 0
( T ) 1 6 2 1 4 6 . 5 4 1 0 2 9 9 2 . 6 4 2 3 9 9 0 . 5 1 7 4 1 6 3 . 6 4 1 9 6 1 4 . 6 0 2 4 3 5 8  . 6 6 5 2 4 7 2 . 2 4 1 8 8 6 6 . 2 0 5 0 5 . 0 0

( 1 )  A G R I C U L T U R E  ( 2 )  O I L - G A S  ( 3 )  M A N U F A C T U R I N G

( 4 )  U T I L I T I E S  ( 5  ) C O N S T : B L D G  ( 6 ) C O N S T : o t h

( 7 ) R E T / W H O L S A L E  ( 8 ) ' T RANS/ COMM ( 9 )  S E R V I C E S
( T )  T O T A L

LABOR INPUTS AND OUTPUTS

D o m e s t  . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a l  s R e c r u  i t
L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t . D o m e s t  i c R e q u  i r e d me n t

( A l 1 7 6 8 2 6 5 6 5 2 9 9 8 5 4 9 6 2 6 5 9 1 3 3 8 8 4 9 2 5 4 8 0 4 0 1 7 4 5 2 2
( B ) 8 8 8 5 9 7 0 9 3 7 4 0 8 7 7 5 9 7 2 1 3 0 0 6 0 2 9 1 3 8 1 0 0 5 9 8 0 1 6 4 9 3 8 7 4 3 0 2 6 4 7 0
( C ) 7 0 4 3 5 3 5 1 6 4 4 8 5 5 4 2 2 9 6 3 0 3 0 9 2 8 1 3 9 4 7 1 5 1 1 1 1 0 0 3 4 0 5 4 1 7 8 4 4
( D ) 1 0 4 2 9 4 2 1 2 3 3 7 4 7 1 9 5 6 4 8 0 8 1 6 5 1 4 3 3 9 4 8 6 1 1 2 0 0 3 9 3 4 3 1 0 1 1 8 9 0 6 1 5 1 8 1 9
( E ) 1 9 3 5 8 1 2 9 2 5 2 5 1494 1 0 0 3 0 4 2 9 1 0 3 1 9 3 2 7 7 1 0 1 7 9 8 1 3 5 1 4 3 0 1 5 7 3 8 2 2 1 3 3 9 1
( F  ) 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G ) 1 5 4 7 9 7 7 3 2 5 8 0 0 7 3 2 5 8 1 5 4 7 9 7 0 5 1 4 4  1 0 2 1 8 1 7 6 2 1 5 4
( T ) 1 2 2 7 7 1 0 6 9 0 7 8 6 9 4 7 2 0 2 7 5 6 7 8 5 9 6 0 6 6 4 1 3 8 3 2 3 7 0 3 9 9 2 8 3 6 7 3 1 6 4 9 3 4 2 3 6 0 6 4 7 6 2 0 0

( A )  MANAGE R ( B )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R E
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3-E.10 N um erica l Results For ECHS202 Illu s tra tio n

NEW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c F a m i 1 i e s E x p a t r  i a t e  Fam i 1 i es T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 1 3 0 5 7 . 0 . 2 13. 0 . 4 7 2 3  . 0 . 0 . C . 179 93

- 2 6 5 2 8  . 67 17 . 0 . 0 . 3 1 4 6 7  . 4 0 9 4 7 . 0 . C . 8 5 6 5 9

- 3 0 . 0 . 0 . 0 . 8 8 7 9  . 2 2 6 0 2 . 6 9 1 4  . 8 . 3 8 4 0 3
- 4 0 . 0 . 0 . 0 . 5 1 5  . 12 7 3  . 3 3 9 6  . 6 6 9  . 5 8 5 3

- 5 0 0 . 0 . 0 . 36 5  . 3 3 3  . 188 . 19S . 1085

RG OW S Z - 1 4 0 1 6 0 . 0 . 0 . 9 7 4  . 1 2 0 5 . 7 5  . 1 . 627 1

- 2 0 0 . 0 . 0 . 2 2 1 3  . 3 1 7 5  . 3 1 6  . 7 . 57 1 1

-  3 0 . 0 . 0 . 0 . 3 1 7 2  . 3 1 2 8  . 4 9 5  . 15 . 6 8 1 0
- 4 0 .0 . 0 . 0 . 127 9 . 1 08 2 . 168 . 1 5 0 . 2 6 7 9

- 5 0 3 7 4 3  . 0 . 1 184 . 184 . 93  . 4 . 87 . 5 2 9 5

T N  OW S Z - 1 5 1 7 1 05 5 . 0 . 2 8 0 9  . 2 0 8  . 2 0 1  . 3 . 0 . 4 7 9 3

- 2 7 8 9 2 1 1 0 . 3 0 2  . 19 . 0 . 3 0 4  . 25  . 0 . 3 5 4 9

- 3 0 0 . 6 2 4  . 39 . 64 . 32 . 9 . 0 . 768

HT  RT S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
_ 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . C . C

H T  OW . S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0  . 0
- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0  . 0 . 0 . 0 . 0 . 0 . 0 . c

T R  RT S Z - 1 1 0 8 2 0 . 891 . 0 . 4 6 5  . 2 3 5  . 0 . 0 . 2 6 7 3

- 2 5 4 2 1 00 9 . 0 . 0 .' 281 . 5 8 5  . 8 . 0 . 2 4 2 5

- 3 3 3 4 5 0 4  . 73 . 0 . 14 0 . 391 . 4 1 . 0 . 1483

- 4 0 0 . 36  . 15 . 0 . 0 . 3 4 3  . 12 . 4 0 6

- 5 0 5 1 4  . 0 . 7 . 0 . 0 . 0 . 2 . 5 2 3

T R  OW S Z - 1 2 5 4 0 0 . 3 2 6 3  . 0 . 0 . 0 . 0 . 0 . 5 8 0 3

- 2 5 0 8 0 1 2 8 6 . 0 . 0 . 0 . 2 1 0 . 1 0 0 . 4 . 6 6 8 0

- 3 0 2 5 7  1. 9 7 2  . 0 . 0 . 2 1 3  . 17 . 0 . 3 7 7 3

- 4 0 0 . 4 7 8  . 2 3 4  . 0 . 0 . 0 . 0 . 7 12

- 5 0 0 . 0 . 1 1 7 . 0 . 0 . 0 . 0 . 1 17

- T 3 4 4 8 5 1 9 5 0 9 . 6 8 5 2  . 4 4 2 4  . 5 4 9 2 9 . 7 6 0 0 9 . 1 2 1 0 2 . 1 154 . 2 0 9 4 6 4

( R G )  R E G U L A R  

( H T )  H U T  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R EN T  

( O W)  OWN

( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 1 )  1 - 4  F a m i l y  Me mb e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A F a m i l y  M e m b e r s



APPENDIX 3 -E 3 2 3

REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t i c Fam i 1 i e s E x p a t r  i a t e  F a m i 1 i e s T o t a l

( 1 ) ( 2  ) ( 3 ) ( 4  ) ( 1 ) ( 2 ) ( 3  ) ( 4  )

RG RT S Z - 1 9 8 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 982

- 2 9 6 8 3  . 3 2 4 7 8 . 0 . 0 . 3 3 5 6  . 6 2 9 7  . 4 7 6  . 6  . 5 2 2 9 6

- 3 5 1 6 8  . 2 1 9 7 2 . 1 2 1 0 3 . 7 2 5 . 2 2 3 6 0 . 6 5 1 9 1  . 2 9 0  . 1 0 . 1 2 7 6 1 9

- 4 53 1  . 4 0 0 3  . 3 1 7 8  . 1 155 . 6 3 0 9  . 2 9 6 8 6 . 1 5 4 0 7 . 12  . 6 0 2 8  1
- 5 0 . 5 8 C  . 6 6 4  . 1 147 . 3 6 6  . 2 0 2 7  . 7 2 3 5  . 9 3 7  . 12 9 5 6

RG OW S Z - 1 2 5 7 2  . 0 . 0 . 0 . 2 5 9  . 5 3 0 . 4 2 8  . 931 . 4 7 2 0

- 2 2 5 4 9 9 . 7 5 6 7 4 . 0 . 0 . 6 9 2  . 191 8 . 171 . 2 . 1 0 3 9 5 6

- 3 1 5 1 4 4 , 7 4 8 0 2 . 1 2 0 2 7 . 1 154 . 1 57 2 . 5 0 5 5  . 7 1 8  . 16 . 1 1 0 4 8 8

- 4 3 1 8 0 . 3 1 0 6 8 . 1 7 7 8 6  . 1 148 . 2 2 5 4  . 4 9 8  1 . 1 124 . 33  . 6 1 5 7 4

- 5 1 4 3 C . 2 0 3 3 7 . 1 1 6 0 8 . 1 1 4 0 . 9 0 9  . 172 3 . 3 6 0 . 2 4 9  . 3 7 7 7 6

T N  OW S Z - 1 4 6 3 1 3 E 5  . 1014 . 145 . 131 . 148 . 8 . 2 6 3  . 3 5 5 7

- 2 3 5 4  , 2 9 7 4 . 1 6 3 5  . 5 7 7  . 148 . 3 1 9  . 6  . 0 . 6 0 1 3

- 3 2 7 7  , 1 7 1 1 . 1 1 1 7 . 2 7 7  . C . 4 8 4  . 56  . C . 3 9 2 2

H T  RT S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0  . 0
~ «C. 0 0 . 0 . 0 . 4 5  . 51 . 21  . 0 . 117

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
H T  OW S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT S Z - 1 33 6 0 . C . 6  . 0 . 0 . 0 . 0 . 342

- 2 6 0 6 2 1 5 5 . 151 . 0 . 331 . 3 7 4  . 0 . 0 . 3 6 1 7

- 3 2 6 9 1 4 9 7 . 6 6 6  . 0 . 2 0 0 . 9 3 3  . 18 . 0 . 3 5 8 3

- 4 0 5 4 8  . 5 7 9  . 2 7 9  . 1 0 0  . 6 2 2  . 94 . 0 . 2 2 2 2

- 5 140 2 1 4 . 57 . 11 7 . 0 . 0 . 7 7 8  . 1 . 1307

T R OW S Z - 1 101 8 0 . 0 . 6  . 0 . 0 . 0 . 2 9  . 1053

- 2 1 144 1 1 4 3 4 . 151 . 0 . 0 . 0 . 0 . 0 . 1 2 7 2 9

- 3 3 5 0 2 1 0 9 0 3 . 1 0 6 0 5 . 107 1 . 0 . 33 4  . 2 2 6  . o 2 6 6 5 2

- 4 4 1 7 7 9 6 1 . 6 5 8 7  . 3 2 8 3  . 0 . 3 3 9  . 4 0 . 0 . 1 8 6 2 7

- 5 2 6 2 5 7 6  . 7 1 1 8 . 8 0 6  . 0 . 0 . 0 . 0 . 8 7 6 2

- T 7 2 9 7 7 . 3 0 2 2 7 2 . 8 7 0 4 6 . 1 3 0 3 6 . 3 9 0 3 2 . 1 2 1 0 1 2 . 2 7 4 7 8 . 2 4 9 8  . 6 6 5 3 5 1

( R G )  R E G U L A R  

( H T )  H U T  

( T N )  T E N T  
( T R )  T R A D I T I O N A L

( R T )  RENT  

( O W ) OWN

( - 1 )  1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 
( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e - s
( 4 )  1 3 - A  F a m i l y  M e m b e r s



APPENDIX 3 -E 32

TOTAL F A M ILY -TO -H O U S E  DISTRIBUTION

D o m e s t  i c Fam i 1 i e s E x p a t r l a t e Fare i 1 i e s T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4  ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 1 4 0 3 9 . 0 . 2 1 3  . 0 4 7 2 3 . 0 . 0 . 0 . 1 8 9 7 5 .

- 2 1621 1 . 3 9 1 9 5 . 0 . 0 3 4 8 2 3 . 4 7 2 4 4 . 4 7 6  . 6  . 1 3 7 9 5 5 .

- 3 5 1 6 6  . 2 1 9 7 2 . 1 9 5 6 9 . 7 2 5 3 1 2 3 9 . 8 7 7 9 3 . 7 2 0 4  . 18 . 1 7 3 6 8 6 .

- 4 53 1  . 4 0 0 3  . 3 1 7 8  . 1903 6 8 2 4  . 3 0 9 5 9 .  1 8 8 0 3 . 68 1  . 6 6 8 8 2 .

- 5 0 . 5 8 0 . 6 6 4  . 1217 731 . 2 3 6 0 . 7 4 2 3  . 1 136 . 14 1 1 1 .

RG OW S Z - 1 6 5 8 B  . 0 . 0 . 0 1 2 3 3 . 1735 . 5 0 3  . 9 3 2  . 109 91 .

- 2 2 5 4 9 9 . 1 0 6 8 0 4 . 0 . 0 2 9 0 5 . 5 0 9 3  . 4 6 7  . 9 . 1 4 0 7 9 7 .

- 3 1 5 1 4 4  . 9 2 8 8 6  . 6 7 5 3 5 . 1 25 65 4 7 4 4 . 8 1 8 3  . 12 1 3  . 31 . 2 0 2 3 2 3 .

- 4 3 1 8 0 . 3 1 0 6 8 . 7 5 2 0 8 . 4 3 3 9 6 3 5 3 3 . 6 0 6 3  . 1 29 2 . 183 . 1 6 3 9 2 3 .

- 5 14 3 0 . 2 4 0 8 0 . 3 3 1 1 5 . 13401 1 0 9 3 . 1816 . 3 8 4  . 3 3 6  . 7 5 6 5 5

T N  OW S Z -  1 9 8 0 . 2 4 4 0  . 1014 . 2 9 5 4 3 3 9  . 3 4 9  . 1 1 . 2 6 3  . 8 3 5 0

- 2 1 1 4 3 . 5 0 8 4  . 1 93 7 . 5 9 6 148 . 6 2 3  . 31 . 0 . 9 5 6 2

- 3 2 7 7  . 1 7 1 1 . 174 1 . 316 6 4  . 5 1 6  . 65  . 0 . 4 6 9 0

H T  RT S Z - 1 0 . 0 . 0 . 0 0  . 0 . 0 . C . 0

- 2 0 . 0 . 0 . 0 4 5  . 51 . 21  . 0 . 117

- 3 0 . 0 . 0 . 0 0 . 0 . 0  . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 0 . 0 . 0 . 0  . 0

- 2 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0

- 3 0 . 0 . 0 . 0 0 . 0 . 0 . 0  . 0

T R  RT S Z - 1 14 18. 0 891 . 6 4 6 5  . ' 2 3 5  . . 0 . 0 . . 3 0 1 5

- 2 1 1 4 8 . 3 1 6 4 151 . 0 6 1 2  . 9 5 9 8  . 0 . 6 0 4 2

- 3 6 0 3  . 2 0 0 1 7 3 9  . 0 3 4 0 . 1324 . 5 9  . 0 . 5 0 6 6

- 4 0 . 54 8 6 1 5  . 294 1 0 0 . 6 2 2  . 4 3 7  . 12  . 2 6 2 8

- 5 1 4 0 . 72 8 57 . 124 0 . 0 . 7 7 6  . 3 . 1 8 3 0

T R  OW S Z -  1 3 5 5 8  . 0 3 2 6 3 . 6 0 . 0 . 0 . 2 9  . 6 8 5 6

- 2 6 2 2 4  . 1 2 7 2 0 151 . 0 0 . 2 1 0 . 1 0 0 . . 4 . 1 9 4 0 9

- 3 3 5 0 2  . 1 3 4 7 4 1 1 5 7 7 . 1071 0 . 5 4 7  . 2 4 5  . 9 . 3 0 4 2 5

- 4 4 1 7  . 7 9 6 1 7 0 6 5 . 3 5 1 7 0 . 3 3 9  . 4 0 . 0 . 1 9 3 3 9

- 5 2 6 2  . 5 7 6 7 1 1 8 . 9 2 3 0 . 0 . 0 . 0 . 8 8 7 9

- T 1 0 7 4 6 2 . 3 7 0 9 9 7 . 2 3 5 8 0 1 . 8 3 0 3 4 9 3 9 6 1 . 1 9 7 0 2 1 .  3 9 5 8 0 . 3 6 5 2  . 1 1 3 1 5 0 8

( R G ) R E G U L A R  ( R T )  RENT ( - 1 ) 1 - 2 ROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s

( H T ) H U T ( O W )  OWN ( - 2 ) 3 - 4 ROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s

( T N ) T E N T ( - 3 ) 5 - 6 ROOMS ( 3 ) 9 - 1 3 F a m i 1y  Me mb e r s

( T R ) T R A D I T I O N A L < - 4 ) 7 - 8 ROOMS ( 4 ) 1 3 - A F a m i 1y  Me mb e r s

( - 5 ) 9 - A ROOMS
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FA M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o

( 1 ) ( 2 ) ( 3 )  ( 4 ) ( 1 ) ( 2  ) ( 3 ) ( 4  )

RG RT S Z - 1 . 1 30 6 . 0 0 0 0 . 0 0 0 9  . 0 0 0 0 . 0 5 0 3  . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 6 8

- 2 . 150 9 . 1 0 5 6 . 0 0 0 0  . 0 0 0 0 . 3 7 0 6  . 2 3 9 8 . 0 1 2 0 . 0 0 1 6 . 121 9

- 3 . 0 4 6 1 . 0 5 9 2 . 0 8 3 0  . 0 0 8 7 . 3 3 2 5  . 4 4 5 6 . 1 8 2 0 . 0 0 4  9 . 1535

- 4 . 0 0 4  9 . 0 1 0 8 . 0 1 3 5  . 0 2 2 9 . 0 7 2 6  . 1571 . 4 7 5 1 . 1 86 5 . 0 5 9 1

- 5 . 0 0 0 0 . 0 0 1 6 . 0 0 2 8  . 0 1 4 7 . 0 0 7 8  . 0 1 2 0 . 187 5 . 3 1 1 1 . 0 1 2 5

RG OW S Z - 1 . 0 6  13 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 1 3 1  . 0 0 8 8 . 0 1 2 7 . 2 5 5 2 . 0 0 9 7

- 2 . 2 3 7 3 . 2 8 7 9 . 0 0 0 0  . 0 0 0 0 . 0 3 0 9  . 0 2 5 9 . 0 1 2 3 . 0 0 2 5 . 1244

-  3 . 140 9 . 2 5 0 4 . 2 8 6 4  . 1 5 1 6 . 0 5 0 5  . 04 15 . 0 3 0 6 . 0 0 8 5 . 1788

- 4 . 0 2 9 6 . 0 8 3 7 . 3 1 8 9  . 5 2 2 6 . 0 3 7 6  . 0 3 0 8 . 0 3 2 6 . 0 5 0 1 . 1449

- 5 . 0 1 3 3 . 0 6 4  9 . 1 4 0 4  . 1 6 1 4 . 0 1 1 6  . 0 0 9 2 . 0 0 9 7 . 0 9 2 0 . 0 6 6 9

T N OW S Z - 1 . 0 0 9 1 . 0 0 6 6 . 0 0 4 3  . 0 3 5 6 . 0 0 3 6  . 0 0 1 8 . 0 0 0 3 . 0 7 2 0 . 0 0 7 4

- 2 . 0 1 0 6 . 0 1 3 7 . 0 0 8 2  . 0 0 7 2 . 0 0 1 6  . 0 0 3 2 . 0 0 0 8 . 0 0 0 0 . 0 0 8 5

- 3 . 0 0 2 6 . 0 0 4 6 . 0 0 7 4  . 0 0 3 8 . 0 0 0 7  .. 0 0 2 6 . 0 0 1 6 . 0 0 0 0 . 0 0 4  1

H T RT S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

-  2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 0 5 . 0 0 0 3 . 0 0 0 5 . 0 0 0 0 . 0 0 0 1

- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

HT OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 .0000 .0000 . 0 0 0 0

- 3 .0000 .0000 .0000 .0000 .0000 .0000 . 0000 .000c .0000
T R RT S Z -  1 . 0 1 3 2 .0000 . 0 0 3 8  . 0 0 0 1 . 0 0 4 9 . 0 0 1 2 .0000 .0000 . 0 0 2 7

- 2 . 0 1 0 7 . 0 0 8 5 . 0 0 0 6  . 0 0 0 0 . 0 0 6 5 . 0 0 4  9 . 0 0 0 2 .0000 . 0 0 5 3

- 3 . 0 0 5 6 . 0 0 5 4 . 0 0 3 1  . 0 0 0 0 . 0 0 3 6 . 0 0 6 7 . 0 0 1 5 .0000 . 0 0 4 5

- 4 .0000 . 0 0 1 5 . 0 0 2 6  . 0 0 3 5 . 0 0 1  1 . 0 0 3 2 . 0 1  10 . 0 0 3 3 . 0 0 2 3

- 5 . 0 0 1 3 . 0 0 2 0 . 0 0 0 2  . 0 0 1 5 . 0 0 0 0 . 0 0 0 0 . 0 1 9 7 . 0 0 0 8 . 0 0 1 6

T R OW S Z - 1 . 0 3 3 1 . 0 0 0 0 . 0 1 3 8  . 0 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 7 9 . 0 0 6 1

- 2 . 0 5 7 9 . 0 3 4 3 . 0 0 0 6  . 0 0 0 0 . 0 0 0 0 . 0 0 1  1 . 0 0 2 5 . 0 0 1  1 . 0 1 7 2

- 3 . 0 3 2 6 . 0 3 6 3 . 0 4 9 1  . 0 1 2 9 . 0 0 0 0 . 0 0 2 8 . 0 0 6 2 . 0 0 2 5 . 0 2 6 9

- 4 . 0 0 3 9 . 0 2 1 5 . 0 3 0 0  . 0 4 2 4 . 0 0 0 0 . 0 0 1 7 . 0 0 1 0 . 0 0 0 0 . 0 1 7 1

- 5 . 0 0 2 4 . 0 0 1 6 . 0 3 0 2  . 0 1 1 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 7 8

( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  M e m b e r s

( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  M e m b e r s
( _ 3 ) 5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( . 4 ) 7 - g  ROOMS < 4 )  1 3 - A F a m i l y  M e m b e r s

( - 5 )  9 - A ROOMS

( R G )  R E G U L A R  ( R T ) R E N T

( H T )  H U T  ( O W )  OWN

( T N )  T E N T  

( T R )  T R A D I T I O N A L
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DOMESTIC F A M ILY -TO -H O U S E  DISTRIBUTIONS
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DEVIATIONS FROM NEW  FAMILY DISTRIBUTION GOALS

N e g a t i v e  D e v i a t i o n s  P o s i t i v e  D e v i a t i o n s

( 1 )  ( 2 )  ( 3 )  ( 4 )  ( 1 ) ( 2 )  ( 3 )  ( 4 )

RG RT

T N  OW

H T  RT

H T  OW

T R  RT

T R  OW

S Z -  1 0. 0. 0. 0. 0. 0. 2 1 3  . c
- 2 0. 0. 0. 0. 0. 0. 0. 0
- 3 0. 3 3 5 9  . 1 132 . 0. 0. 0. 0. 0
- 4 0. 0. 5 6 6  . 2 5 7  . 0. 0. 0. G
- 5 0. 0. 0. 126 . 0. 0. 0. 0

S Z - 1 1 5 1 4 6 . 0. 0. 0. 0. 0. 0. 0
- 2 3 8 3 4 2 . 1 3 5 7 5 . 0. 0. 0. 0. 0. 0
- 3 0. 2 7 8 4 5 . 4 1 3 4  . 0. 0. 0. 0. 0
- 4 0. 0. 8 7 9 8  . 2 4 6 7  . 0. 0. 0. 0
- 5 0. '0. 0. 0. 0. 0. 3 7 4 3  . 0

S Z - 1 0. 0. 0. 0. 0. 0. 0. 2 8 0 9

- 2 0. 0. 0. 0. 0. 0. 0. 0
-  3 0 . 0. 0. 0. 0. 0. 0. 0

S Z - 1 0. 0. 0. 0. 0. 0. 0. 0
- 2 0. 0. 0. 0. 0. 0. c. 0
- 3 0. 0. 0. 0. 0. 0. 0. 0

S Z - 1 0. 0. 0. 0. 0. 0. 0. 0
- 2 0. 0. 0. o . 0. 0. 0. 0
- 3 ■o. 0. 0. 0. 0. 0. 0. 0

S Z - 1 0. 0. 0. 0. 0. 0. 89 1  . 0
- 2 0. 0. 0. 0. 0. 0. 0. 0
- 3 0. 0. 0. 0. 33 4  . 0. 0. 0
- 4 0. 0. 0. 0. 0. 0. 0. 0
- 5 0. 0. 0. 0. 0. 5 1 4  . 0. 0

S Z - 1 0. 0. 0. 0. 0. 0. 3 2 6 4  . 0
- 2 0. 0. 0. 0. 0. 0. 0. 0
- 3 0. 0. 0. 0. 0. 0. 0. 0
- 4 0. 0. 0. 0. 0. 0. 0. 0
- 5 0. 0. 0. 0. 0. 0. 0. 0

( R G )  RE G U L A R  
( H T )  H U T  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R EN T  

( O W)  OWN

( - 1 ) 1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 
( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 1 )  1 - 4  F a m i l y  M e mb e r s

( 2 )  5 - 9  F a m i l y  M e mb e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DEVIATIONS FROM EXISTING FAMILY REDISTRIBUTION GOALS

N e g a t i v e  D e v i a t i o n s  P o s i t i v e  D e v i a t i o n s

( 1 ) ( 2 ) ( 3 I ( 4  ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG R T  S Z - 1 0 . 0 . 0  . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 7 4 6 6  . 0 . 0 . 0 . o . 0 .

- 4 0 . 0 . 0 . 7 4 8  . 0 . 0 . c . 0 .

- 5 0 . 0 . 0 . 7 0 . ' 0 . 0 . o . 0 .

RG OW S Z - 1 0 . 0 . 0 . C . 0 . 0 . o . 0 .

- 2 0 .  3 1 1 3 0 . 0  . 0 . 0 . 0 . o . 0 .

- 3 0 . 1 8 0 8 6 . 5 5 5 0 8 . 1 1 4 3 1 . 0 . 0 . 0 . 0 .

- 4 0 . 0 . 5 7 4 2 2  . 4 2 2 4 8 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 2 1 5 0 7 . 1 1 0 7 7 . 0 . 0 . 0 . 0 .

T N  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . o . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . o . 0 .

- 3 0 . 0 .' 0 . 0 . 0 . 0 . c . 0 .

H T  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . c. 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . c. 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . o . 0 .

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . c.

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0  . 0 . 0 . 0 . 0 . 0 .

T R  RT  S Z - 1 0 . 0 . 0 . 0 . 0 . C .  0 0 .

- 2 0 . 0 . 0 . 0 . 0 . c. c 0 .

- 3 0 . 0 . 0 . 0 . 0 . C .  0 0 .

- 4 0 . 0 . C. 0 . 0 . 0 . 0 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 . 0 0 .

T R  OW S Z - 1 0 . 0 . 0  . 0 . 0 . 0 . 0 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 0 .

- 4 0 . 0 . 0 . 0 . 0 . 0 . 0 0 .

- 5 0 . 0 . 0 . c. 0 . 0 . 0 0 .

( R G )  R E G U L A R ( RT  ) R E N T ( - 1 ) 1 - 2  ROOMS ( 1 )  1 - 4 F a m i l y  M e m b e r s

( H T )  H U T ( O W) OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9 F a m i l y  M e m b e r s

( T M l  T F N T ( - 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3 F a m i 1y  Me mb e r :

( T R )  T R A D I T I O N A L ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A Fam i 1y  M e m b e r

( - 5 )  9 - A  ROOMS
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VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c  i e s Nek

RG RT S Z -  1 0 . 0 .
- 2 7 7 4 3 2 . 0 .
- 3 0 . 5 7 1 4 3  .
- 4 0 . 4 8 3 7 2 .
- 5 0 . 9 5 5 9  .

RG OW S Z - 1 0 . 0 .
- 2 0 . 7 9 0 3  .
-  3 0 . 5 7 4 8 3  .
- 4 0  . 7 9 3 7 4  .

- 5 0 . 0 .
T N  OW S Z - 1 0 . 0 .

- 2 0 . 7 6 7 0 .
- 3 s e e . 0 .

H T  RT S Z - 1 0 . 1 1 8 .

- 2 4 7 8  . 0 .

- 3 2 3 8  . 0 .
HT  OW S Z :  1 1 5 7 9  . 0 .

- 2 1 6 3 7  . 0 .

-  3 14 16. 0 .
T R  RT S Z - 1 0 . 0 .

- 2 3 1 5 6  . 0 .

- 3 0 . 0 .
- 4 0 . 162 3 .

- 5 0 . 0 .
T R  OW S Z - 1 0 . 0 .

-  2 1 1 2 1 . C .

- 3 0 . 1 8 2 9 2 .
- 4 0 . 107 12.

- 5 1 9 2 3  . 0 .

( R G ) R E G U L A R ( R T ) RENT ( - 1  )
( H T ) H U T ( O W) OWN ( - 2 )

( T N  ) T E N T ( - 3 )

( T R )  T R A D I T I O N A L

1 - 2  ROOKS 

3 - 4  ROOMS 

5 - 6  ROOMS 

( - 4 )  7 - 8  ROOKS 

( - 5 )  9 - U  ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d  New R e m a i n i n g  T o  b e  h o u s e d

( 1 ) 5 3 1 5 4 . 8 2 2 9 4 . 7 2 9 7 8 . 8 7 6 4 2

( 2 ) 4 0 5 2 2 . 3 4 9 5 6 . 3 5 1 4 9 2 . 6 0 0 3 1

( 3 ) 1 0 2 6 4 . 1 156 . 2 2 8 9 4 9 . 171 16

( 4 ) 4 1 . 7 . 7 8 6 1  1 . 4 4 6 5

( 1 ) 0 . 5 2 9 2 5 . 3 9 0 3 2 . 5 4 9 2 9

( 2 ) 0 . 7 1 6 2 2 . 1 2 1 0 1 0 . 7 6 0 0 7

( 3 ) 0 . 1 1 0 7 4 . 2 7 4 7 8  . 1 2 1 0 3

( 4  ) 0 . 1081 . 2 5 0 0 . 1 155

MEMEERS ( 2 )  5 - 9 MEMEERS

13 MEMBERS ( 4 )  1 3 - U MEMEERS
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ECONOMIC VARIABLES

D o m e s t  i c I m p o r t s E x p o r t s H . H o i d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a 1 O p e r a  t i o n P r c j  e c t s N e g . D e v . P o s . De

( 1 J 8 2 8 7 . 3 2 5 2 4 2 . 9 6 57 . 0 0 1 2 8 0 0 . 9 8 0 . 0 0 1 3 . 1 0 16 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 1 5  . 7 0 1 3 8 2 . 5 9 2 1 6 2 4 . 5 0 1152 . 17 0 . 0 0 2 8 5 . 8 0 7 5 . 0 0 0 . 0 0 6 2 8 . 3 6
( 3 ) 8 7 8 0 . 0 0 8 2 0 6 6 . 4 2 1 4 6 . 0 0 2 1 6 3 0 . 7 9 1 9 6 1 4 . 6 0 378 1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4 ) 1 44 8 . 29 0 . 0 0 0 . 0 0 6 1 6 . 3 5 0 . 0 0 3 9 3  . 7 0 0 . 0 0 5 0 0 4 . 9 0 O . O C
( 5 ) 4 2 8 8 1 . 0 0 0 . 0 0 0 . 0 0 2 0 5 . 8 7 O . O C 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 1 0 9 4 4 . 0 0 c . o c
( 6 ) 7 2 0 0 . 7 9 7 2 0 . 0 8 0 . 0 0 1 6 4 . 9 5 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 3 4 3  . 8 0 0 . 0 0
( 7 ) 2 3 0 3 8 . 1 6 0 . 0 0 3 2 8 . 0 0 1 8 1 2 3 . 2 3 0 . 0 0 5 7 5 . 5 4 7 7 7  . 7 0 0 . 0 0 0 . 0 0
(8  ) 1 2 5 9 0 . 5 1 2 3 9 2 . 1 9 5 4 1 . 3 9 4 4 7 2 . 8 7 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0 2 5 7 . 5 0 0 . 0 0
( 9 ) 2 0 8 C 2 . 8 1 6 6 5 6 . 8 9 1 1 8 5 . 7 6 1 2 8 7 3 . 8 4 0 . 0 0 1 7 1 4 8  . 4 0 3 2 3 9 . 8 4 O . O C c . o c
( T ) 1 4 8 5 4 4 . 5 8 9 8 4 6 1  . 13 2 3 8 8 2 . 6 5 7 2 0 4 1 . 0 5 1 9 6 1 4 . 6 0 2 4 3 5 8 . 6 6 5 2 4 7 2  . 2 4 1 6 5 5 0 . 2 0 6 2 6 . 3 6

( 1 )  A G R I C U L T U R E

( 4 )  U T I L I T I E S  

( 7  ) R E T / W H O L S A L E  

( T ) T O T A L

( 2 )  O I L - G A S  
( 5  ) C O N S T : B L DG 

( 8 ) T R A N S / C OMM

( 3 )  M A N U F A C T U R I N G  
( 6 ) C O N S T : o t h  

( 9 )  S E R V I C E S

LABOR INPUTS AND OUTPUTS

D o m e s t .  E x p a t .  G o v e r n .  G o v e r n .  S e c t o r  S e c t o r  G o v e r n .  N e g . D e v .  P o s . D e v  G o a l s  R e c r u i t -

L a b o r  L a b o r  E x p a t .  D o m e s t i c  E x p a t .  D o m e s t i c  R e q u i r e d  m e n t

( A ) 1 7 6 8 2 5 5 8 2 2 9 9 8 5 4 9 5 2 8 3 9 1 3 3 8 8 4 9 1565 2 0 3 9 7 4 0 1 7 3 5 3 9
( E ) 8 8 8 5 9 6 7 0 3 3 4 0 8 7 7 59 7 2 1 2 6 1 5 5 2 9 1 3 8 1 0 0 5 9 8 0 2 4 2 3 8 7 4 3 0 2 2 5 6 6
( C ) 7 0 4 3 5 3 1 6 3 1 4 8 5 5 4 2 2 9 6 2 6 7 7 6 2 8 1 3 9 4 7 1 5 1 0 0 3 4 0 5 4 143 1 1
( D ) 1 0 4 2 9 4 1 9 3 0 4 1 4 7 1 9 5 6 4 8 0 8 1 4 5 8 4 6 3 9 4 8 6 1 1 2 0 0 3 7 4 1 3 4 0 1 1 8 9 0 6 1 3 2 5 2 3
( E ) 193 5 8 1 2 4 0 0 0 1 149 4 1 0 0 3 0 4 2 3 8 5 0 7 9 3 2 7 7 1 0 1 7 9 8 8 2 6 1 9 0 1 5 7 3 8 2 1 6 0 8 6 7

( F  j 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
( G ) 1 5 4 7 9 7 5 9 3 4 2 0 0 5 9 3 4 2 1 5 4 7 9 7 0 3 7 5 2 5 0 2 1 8 1 7 4 8 2 3 8
( T ) 1 2 2 7 7 1 0 5 9 6 6 3 0 9 4 7 2 0 2 7 5 6 7 8 5 0 1 9 0 9 4 1 3 8 3 2 3 7 0 3 9 9 1 9 5 8 4 3 2 2 8 2 0 4 2 3 6 0 6 3 8 2 0 4 4

( A )  MANAGER ( E )  P R O F E S S I O N A L

( D )  S K I L L E D  ( E )  U N S K I L L E D

( G )  P R O P R I E T E R S  ( T )  T O T A L

( C )  C L E R I C A L

( F )  A G R I C U L T U R E
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3-E.11 N um erica l Results For ECHS203 Illu s tra tio n

NEW  FAMILIES DISTRIBUTION TO HOUSES

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l

( 1 ) ( 2  I ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 1 3 0 5 7 . 0 . 0 . 0 . 6 2 2 9  . 0 . 0 . 0 . 1 9 2 8 6 .

- 2 6 5 2 8  . 67  17 . 0 . 0 . 4 1 4 9 9 . 5 7 7 9 1 . 0 . 0  . 1 1 2 5 3 5  .

- 3 0 . 0 . 0 . 0 . 1 1 7 0 9 . 3 1 8 9 9 . 8 6 8 6  . 1 0 . 5 2 3 0 4 .

- 4 0 . 0 . 0 . 0 . 6 7 9  . 1797 . 4 2 6 7  . 8 4 5  . 7 5 8 8  .

- 5 0 . 0 . 0 . 0 . 4 8  1 . 4 7 0 . 2 3 7  . 2 5 2  . 1 4 4 0  .

RG OW S Z - 1 1 9 1 6 5 . 0 . 0 . 0 . 1 2 8 5  . 1 7 0 0 . 95 . 1 . 2 2 2 4 6 .

- 2 3 8 3 4 2 . 1 3 5 7 5 . 0 . 0 . 2 9 1 8  . 4 4 8 0  . 39 7  . 9 . 5 9 7 2 1  ,

- 3 0 . 2 7 8 4 5 . 4 134 . 0 . 4 1 8 3 . 4 4  15 . 6 2 2  . 2 0 . _ 4 1 2 1 9 .

- 4 0 . 0 . 4 7 1 9 . 0 1 6 8 6  . 1 52 8 . 2 1 1 . 1 9 0 . 8 3 3 4

- 5 0 . 0 . 0 . 1 184 2 4 3  . 131 . 4 . 109 . 167 1

T N  OW S Z - 1 5 1 7  . 1 0 5 5  . 0 . 0 2 7 5  . 2 8 3  . 4 . 0  . 2 134

- 2 7 8 9  . 21  1 0 . 3 0 2  . 19 0 . 4 2 9  . 31 . 0 . 3 6 8 0

. - 3 0 . 0 . 6 2 4  . 38 84 4 5  . 12  . 0 . 8 0 3

H T  RT S Z - 1 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0

- 3 0 . 0  . 0 . 0 0 . 0 . 0 . 0 . 0

H T  OW S Z - 1 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 0  . 0 . 0 . 0 . C

- 3 0 . 0 . 0 . 0 0 . 0 . 0 . 0 . C

T R  RT S Z - 1 1 0 8 2  . 0 . 0 . 0 6 1 4  . 331 . 0 . 0 . 2 0 2 7

- 2 5 4 2  . 1 00 8 . 0 . 0 371 . 8 2 6  . 1 0 . 0 . 2 7 5 7

_ 3 0 . 5 0 4  , 73  . 0 185 . 551 . 52 . 0 . 1 3 6 5

- 4 0 . 0 . 36 . 15 0 . 0 . 4 3 0 . 15 . 4 9 6

- 5 0 . 0 0 . 8 0 . 0 . 0 . 0 . 8

T R  OW S Z - 1 2 5 4 0 . 0 0 . 0 0 . 0 . 0 . 5 . 2 5 4 5

- 2 5 0 6 0 . 1 2 8 6 0 . 0 0 . 2 9 6  . 126 . 0 . 6 7 8 8

- 3 0 . 2 5 7  1 9 7 2  . 0 0 . 3 0 0 . 2 2  . 0 . 3 8 6 5

- 4 0 . 0 4 7 8  . 2 3 4 0 . 0 . 0 . 0 . 7 1 2

- 5 0 . 0 0 . 117 0 . 0 . 0 . 0 . 117

- T 8 7 6 4 2 . 5 6 6 7 1 1 1 3 3 8 . 1615 7 2 4 4  1 . 1 0 7 2 7 2 . 1 5 2 0 6 . 1 4 5 6  . 3 5 3 6 4 1

( R G ) R E GU L A R  ( R T ) R E N T ( - 1  ) 1 - 2  IROOMS ( 1 ) 1 - 4  F a m i l y  M e m b e r s

( H T ) HUT ( O W) OWN ( - 2 ) 3 - 4  IROOMS ( 2 ) 5 - 9  F a m i l y  M e m b e r s

( T N )  T E N T

( T R )  T R A D I T I O N A L

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - B  ROOMS 
( - 5 )  9 - A ROOMS

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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REDISTRIBUTION OF EXISTING FAMILIES

D o m e s t  i c  F a m i 1 1e s E x p a t r i a t e  F a m i l i e s T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4  ) ( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 9 8 2  . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 9 8 2  .

- 2 9 7 8 3  . 3 2 4 7 8 . 0 . 0 .  3 5 8 8 . 6 3 3 8  . 4 7 6  . 6  . 5 2 6 6 9 .

- 3 5 2 7 6  . 2 1 9 7 4 . 1 5 2 0 9 . 7 2 5 .  2 3 9 0 3 . 6 5 6 1 6 . 2 5 0 . 10  . 1 3 2 9 6 3  .

- 4 63 1  . 4 0 0 3  . 3 1 7 8  . 1 4 6 0 .  6 7 4 5 . 2 9 8 8 0 . 1 5 4 0 7 . 12  . 6 1 3 1 6 .

- 5 0 . 5 8 0 . 6 6 4  . 1 2 1 7 .  391 . 2 0 4 0 . 7 2 3 5  . 9 3 7  . 1 3 0 6 4 .

RG OW S Z - 1 2 6 8 2  . 0 . 0 . 0 .  27 . 5 3 3  . 4 7 8  . 931 . 4 6 5 1  .

- 2 2 4 6 9 9 . 1 0 6 8 0 4 . 0 . 0 .  7 4 0 . 1 9 3 1 . 17 1. 2 . 1 3 4 3 4 7 .

- 3 1 5 2 4 4  . 9 2 8 8 9 . 1 5 1 1 0 . 1 4 5 9 .  1 6 8 1 . 5 0 8 8  . 7 1 8  . 16  . 1 3 2 2 0 5 .

- 4 3 2 9 5  . 3 1 0 6 8 . 1 4 8 0 8 . 1 4 5 1 .  2 4 1 0 . 5 0 1 3  . 1 124 . 33 . 5 9 2 0 2 .

- 5 1 5 3 0 . 2 0 3 3 7 . 1 4 5 8 3 . 144 1.  9 7 1 . 1 73 4 . 381 . 2 4 9  . 4 1 2 2 6  .

T N  OW S Z - 1 5 6 3  . 1385 . 1014 . 1 4 5 .  1 4 0 . 149 . 8  . 2 6 3  . 3 6 6 7  .

- 2 3 5 4  . 2 9 7 4  . 1 63 5 . 5 7 8 .  1 5 8 . 3 2 2  . 7 . 0 . 6 0 2 8  .

- 3 2 7 7  . 17 1 2 . 1 1 1 7 . 2 7 7 .  0 . 4 8 7  . 56  . 0 . 3 9 2 6  .

H T  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0  .

- 2 0 0 . 0 . 0 .  4 8  . 51 . 21  . 0 . 1 2 0 .

- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . C .

H T  OW S Z - 1 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 3 0 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R  RT S Z - 1 3 8 6 0 . 0 . 6 . 0 . 0 0 . 0 . 3 9 2

- 2 6 0 6 2 1 5 5 . 151 . 0 .  3 5 3 . 3 7 6 0 . 0 . 3 6 4  1

- 3 3 6 9 1 4 9 7 . 6 6 6  . 0 . 2 1 4 . 9 3 9 18 . 0 . 3 7 0 3

- 4 0 5 4 8  . 5 7 9  . 2 7 9 .  1 0 6 . 6 2 6 94 . 0 . 2 2 3 2

- 5 146 2 1 4  . 57 . 1 1 7 .  0 . 0 7 7 8  . 1 . 1 31 3

T R  OW S Z -  1 1 0 1 8 0 . 0 . 6  . 0 . 0 0 . 29  . 1 05 3

- 2 1 144 1 1 4 3 4 . 151 . 0 . 0 . 0 0 . 0 . 1 2 7 2 9

- 3 3 5 0 2 1 0 9 0 3 . 1 0 6 0 5 . 1 0 7 1 .  0 . 3 3 6 2 2 8  . 8  . 2 6 6 5 3

- 4 4 17 7 9 6 1 . 6 5 8 7  . 3 2 8 3 .  0 . 34  1 3 9  . 0 . 1 8 6 2 8

- 5 2 6 2 5 7 6  . 7 1 1 8 . 8 0 6  0 . 0 0 . 0 . 8 7 6 2

- T 7 3 1 6 6 . 3 5 1 4 9 2 . 9 3 2 3 2  . 1 4 3 2 1 .  4 1 4 7 5 . 1 2 1 8 0 0 2 7 4 8 9 . 2 4 9 7  . 7 2 5 4 7 2

( R G ) R E G U L A R  ( R T )  REN T ( - 1  ) 1 - 2  ROOMS ( 1 ) 1 - 4  F a m i l y  MemDe c

( H T  ) H U T ( O W)  OWN ( - 2 ) 3 - 4  ROOMS ( 2  ) 5 - 9  F a m i l y  Membe p  c

( T N  ) T E N T ( - 3 ) 5 - 6  ROOMS ( 3 ) 9 - 1 3 F a m i l y  M e m b e r s

( T R  ) T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4  ) 13 -  A F a m i l y  Me mb e r s

( - 5 ) 9 - A  ROOMS
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TOTAL F A M ILY -TO -H O U S E  DISTRIBUTION ,

D o m e s t  i c Fam i 1 i e s E x p a t r i a t e  F a m i l i e s T o t a l

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 1 4 0 3 9 . 0 . 0 . 0 . 6 2 2 9  . 0 . 0 . 0 . 2 0 2 6 E

- 2 1631 1. 3 9 1 9 5 . 0 . 0 . 4 5 0 8 7 . 6 4 1 2 9 . 4 7 6  . 6  . 1 6 5 2 0 4

- 3 5 2 7 6  . 2 1 9 7 4  . 1 5 2 0 9 . 7 2 5  . 3 5 6 1 2 . 9 7 5 1 5 . 8 9 3 6  . 2 0 . 1 8 5 2 6 7

- 4 63 1  . 4 0 0 3  . 75 4  1 . 1 4 6 0 . 7 4 2 4  . 3 1 6 7 7  . 1 9 6 7 4 . 8 5 7  . 7 3 2 6 7

- 5 0 . 5 8 0 . 6 6 4  . 1 6 6 0 . 8 7 2  . 2 5 1 0 . 7 4 7 2  . 1 189 . 1 4 9 4 7

RG OW S Z - 1 2 1 8 4 7 . 0 . 0 . 0 . 1 3 1 2  . 2 2 3 3  . 5 7 3  . 9 3 2  . 2 6 8 9 7

- 2 6 3 0 4 1 . 1 2 0 3 7 9 . 0 . 0 . 3 6 5 8 . 64 1 1 . 5 6 8  . 1 1 . 1 9 4 0 6 8

- 3 1 5 2 4 4  . 1 2 0 7 3 4 . 8 0 6 8 8 . 1 2 6 8 4 . 5 8 6 4  . 9 5 0 3  . 1 3 4 0 . 36 . 2 4 6 0 9 3

- 4 3 2 9 5  . 3 1 0 6 8 . 7 3 0 2 8 . 4 3 5 9 7 . 4 0 9 6  . 6 5 4  1 . 1 3 3 5  . 2 2 3  . 1 6 3 1 8 3

- 5 1 5 3 0 . 2 0 3 3 7 . 3 0 9 9 3 . 1 4 0 0 1 . 1 21 4 . 186 5 . 3 8 5  . 3 5 8  . 7 0 6 8 3

T N OW S Z - 1 1 0 8 0 . 2 4 4 0 . 1014 . 145 . 4 1 5  . 4 3 2  . 12  . 2 6 3  . 5 8 0 1

- 2 1 143 . 5 0 8 4  . 1937 . 5 9 7  . 158 . 751 . 38 . 0 . 9 7 0 8

- 3 2 7 7  . 1712 . 1741 . 3 1 5 . 84 . 5 3 2  . 6 8  . 0 . 4 7 2 9

H T RT S Z -  1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 . 4 8  . 51 . 21  . 0 . 1 2 0

- 3  ' 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

H T OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

- 3 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0

T R RT S Z - 1 1 4 6 6  . 0 . 0 . 6  . 6 1 4  . 331 . 0 . 0 . 2 4 1 9

- 2 1 1 4 8 . 3 1 6 3  . 151 . 0 . 7 2 4  . 1 2 0 2  . 1 0 . 0 . 6 3 9 8

- 3 3 6 9  . 2 0 0 1  . 7 3 9  . 0 . 3 9 9  . 1 4 9 0 . 7 0 . 0 . 5 0 6 8

- 4 0 . 54 8  . 6 1 5  . 2 9 4  . 106 . 6 2 6  . 5 2 4  . 15 . 2 7 2 8

- 5 146 . 21 4  . 57 . 125 . 0 . 0 . 7 7 8  . 1 . 132 1

T R OW S Z - 1 3 5 5 8  . 0 . 0 . 6  . 0 . 0 . 0 . 34  . 3 5 9 8

- 2 6 2 2 4  . 1 2 7 2 0 . 151 . 0 . 0 . 2 9 6  . 126 . 0 . 19 5 1 7

- 3 3 5 0 2  . 1 3 4 7 4 1 1 5 7 7 . 107 1 . 0 . 6 3 6  . 2 5 0 . 8  . 3 0 5 1 8

- 4 4 1 7  . 7 9 6 1  . 7 0 6 5 . 3 5 1 7  . 0 . 34 1 . 3 9  . 0 . 1 9 3 4 0

- 5 2 6 2  . 5 7 6  . 7 11 8 . 9 2 3  . 0 . 0 . 0 . 0 . 8 8 7 9

- T 1 6 0 8 0 8 . 4 0 8 1 6 3 , 2 4 0 2 8 8 . 81 12 6 . 1 1 3 9 1 6  . 2 2 9 0 7 2 . 4 2 6 9 5 . 3 9 5 3  . 1 2 8 0 0 2 1

( R G )  R E G U L A R  ( R T ) R E N T  ( - 1 )  1 - 2  ROOMS ( 1 )  1 - 4  F a m i l y  Me mb e r s
( H T )  H U T  ( O W )  OWN ( - 2 )  3 - 4  ROOMS ( 2 )  5 - 9  F a m i l y  M e m b e - s

( T N ) T E N T  ( “ 3 )  5 - 6  ROOMS ( 3 )  9 - 1 3  F a m i l y  M e m b e r s
( T R )  T R A D I T I O N A L  ( - 4 )  7 - 8  ROOMS ( 4 )  1 3 - A  F a m i l y  M e m b e r s

( - 5  ) 9 - A  ROOMS



APPENDIX 3 -E 3 3 4

FA M ILY -TO -H O U S E  DISTRIBUTION RATIOS

D o m e s t i c Fami  1 i es E x p a t r i a t e  F a m i l i e s T o

( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 . 0 8 7 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 5 4 7  . OOOC . 0 0 0 0  . 0 0 0 0 . 0 1 5 8

- 2 . 1 0 1 4 . 0 9 6 0 . OOOC . 0 0 0 0 . 3 9 5 8  . 2 8 0 0 . 0 1 1 1  . 0 0 1 5 . 1 2 9 1

- 3 . 0 3 2 8 . 0 5 3 8 . 0 6 3 3 . 0 0 8 9 . 3 1 2 6  . 4 2 5 7 . 2 0 9 3  . 0 0 5  1 . 1 44 7

- 4 . 0 0 3 9 . 0 0 9 8 . 0 3  14 . 0 1 8 0 . 0 6 5 2  . 1383 . 4 6 0 8  . 2 1 6 8 . 0 5 7 2

- 5 . 0 0 0 0 . 0 0 1 4 . 0 0 2 8 . 0 2 0 5 . 0 0 7 7  . 0 1 1 0 . 1 7 5 0  . 3 0 0 8 . 0 1 1 7

RG OW S Z - 1 . 1 35 9 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 1 1 5  . 0 0 9 7 . 0 1 3 4  . 2 3 5 8 . 0 2 1 0

- 2 . 3 9 2 0 . 2 9 4 9 . 0 0 0 0 . 0 0 0 0 . 0 3 2 1  . 0 2 8 0 . 0 1 3 3  . 0 0 2 8 . 1 5 1 6

- 3 . 0 9 4 8 . 2 9 5 8 . 3 3 5 8 . 1563 . 0 5 1 5  . 0 4  15 . 0 3 1 4  . 0 0 9 1 . 192 3

- 4 . 0 2 0 5 . 0 7 6 1 . 3 0 3 9 . 5 3 7 4 . 0 3 6 0  . 0 2 8 6 . 0 3 1 3  . 0 5 6 4 . 1 2 7 5

- 5 . 0 0 9 5 . 0 4 9 8 . 1 2 9 0 . 1726 . 0 1 0 7  . 0 0 8 1 . 0 0 9 0  . 0 9 0 6 . 0 5 5 2

T N  OW S Z - 1 . 0 0 6 7 . 0 0 6 0 . 0 0 4  2 . 0 0 1 8 . 0 0 3 6  . 0 0 1 9 . 0 0 0 3  . 0 6 6 5 . 0 0 4  5

- 2 . 0 0 7  1 . 0 1 2 5 . 0 0 8 1 . 0 0 7 4 . 0 0 1 4  . 0 0 3 3 . 0 0 0 9  .. 0 0 0 0 . 0 0 7 6

- 3 . 0 0 1 7 . 0 0 4 2 . 0 0 7 2 . 0 0 3 9 . 0 0 0 7  . 0 Q 2 3 . 0 0 1 6  .. 0 0 0 0 . 0 0 3 7

H T  RT S Z - 1 . 0 0 0 0 . OOOC . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . OOOC

- 2 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 4  . 0 0 0 2 . 0 0 0 5 . 0 0 0 0 . 0 0 0 1
- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

H T  OW S Z - 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

- 2 . 0 0 0 0 . OOOC . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

- 3 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0  .. 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0

T R  RT S Z - 1 . 0 0 9 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 5 4 . 0 0 1 4 . 0 0 0 0 . 0 0 0 0 . 0 0 1 9

- 2 . 0 0 7 1 . 0 0 7  7 . 0 0 0 6 . 0 0 0 0 . 0 0 6 4 . 0 0 5 2 . 0 0 0 2 . 0 0 0 0 . 0 0 5 C

- 3 . 0 0 2 3 . 0 0 4  9 . 0 0 3 1 . 0 0 0 0 . 0 0 3 5 . 0 0 6 5 . 0 0 1 6 . 0 0 0 0 . 0 0 4 0

- 4 . 0 0 0 0 . 0 0 1 3 . 0 0 2 6 . 0 0 3 6 . 0 0 0 9 . 0 0 2 7 . 0 1 2 3 . 0 0 3 8 . 0 0 2 1

- 5 . 0 0 0 9 . 0 0 0 5 . 0 0 0 2 . 0 0 1 5 . 0 0 0 0 . 0 0 0 0 . 0 1 8 2 . 0 0 0 3 . 0 0 1 C

T R  OW S Z -  1 . 0 2 2 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 1 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 8 6 . 0 0 2 8

- 2 . 0 3 8 7 . 0 3 1 2 . 0 0 0 6 . 0 0 0 0 . 0 0 0 0 . 0 0 1 3 . 0 0 3 0 . 0 0 0 0 . 0 1 5 2

- 3 . 0 2 1 8 . 0 3 3 0 . 0 4 8 2 . 0 1 3 2 . 0 0 0 0 . 0 0 2 8 . 0 0 5 9 . 0 0 2 0 . 0 2 3 8

- 4 . 0 0 2 6 . 0 1 9 5 . 0 2 9 4 . 0 4 3 4 . 0 0 0 0 . 0 0 1 5 . 0 0 0 9 . 0 0 0 0 . 0 1 5 1

- 5 . 0 0 1 6 . 0 0 1 4 . 0 2 9 6 . 01 14 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 6 9

( R G ) R E G U L A R  ( R T )  RE NT ( - 1 1 1 - 2  ROOMS ( 1 ) 1 - 4  Fam

( H T )  H U T

( T N )  T E N T

( T R )  T R A D I T I O N A L

( O W )  OWN ( - 2  1 3 - 4  ROOMS 
( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - A ROOMS

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A F a m i l y  M e m b e r s
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DOMESTIC F A M ILY -T O -H O U S E  DISTRIBUTIONS
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DEVIATIONS FROM NEW  FAMILY DISTRIBUTION GOALS

N e g a t  i v e  

( 1 ) ( 2 )

RG RT S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 3 3 5 9

- 4 0 . 0
- 5 0 . 0

RG OW S Z -  1 0 . 0
- 2 0 . 0
- 3 0 . 0
- 4 0 . 0
- 5 0 . 0

T N OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0

HT RT S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0

HT OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0

T R RT S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0
- 4 0 . 0
- 5 0 . 0

T R OW S Z - 1 0 . 0
- 2 0 . 0
- 3 0 . 0
- 4  : 0  . 0
- 5 0 . 0

( R G )  R E G U L A R  ( R T )  R EN T
( H T )  H U T  ( O W)  OWN

( T N )  T E N T  

( T R )  T R A D I T I O N A L

D e v  i a t i o n s

( 3 ) ( 4 ) ( 1

0 . C . 0
0 . 0 . 0

1 132 . C. 0
5 6 6  . 2 5 7  . 0

0 . 126 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0

4 0 7 9  . 2 4 6 7  . 0
0 . C . 0
0 . C . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .
0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

( - 1 ) 1 - 2  ROOMS

( - 2 ) 3 - 4  ROOMS

( - 3 ) 5 - 6  ROOMS

( - 4 ) 7 - 8  ROOMS

( - 5 ) S - A  ROOMS

P o s i t i v e  D e v i a t i o n s

( 2 )  ( 3 )  ( 4 )

0 . 0 . 0 .

0  0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0. C. 0.
0 .  C .  0 .

0. 0. O.
0. 0. 0.
0. 0. 0.
0. C. 0.
0. 0. 0.
0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .

0 . 0 . 0 .
0 . O .  0 .

( 1 )  1 - 4  F a m i l y  M e m b e r s

( 2 )  5 - 9  F a m i l y  M e m b e r s

( 3 )  9 - 1 3  F a m i l y  M e m b e r s

( 4 )  1 3 - A  F a m i l y  M e m b e r s
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DEVIATIONS FROM EXISTING FAMILY REDISTRIBUTION GOALS

N e g a t i v e  D e v i a t i o n s

( 1 ) ( 2 ) ( 3  ) ( 4 ) ( 1 ) ( 2  )

RG RT S Z -  1 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 .
- 4 c . 0 . 4 3 6 3  . 0 . 0 . 0 .
- 5 0 . 0 . 0 . 4 4 3  . 0 . 0 .

RG OW S Z -  1 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 .
- 3 c . 0 . 6  1444 . 1 1 2 2 5 . 0 . 0 .
- 4 0 . 0 . 5 3 5 0 1 . 4 2 1 4 6 . 0 . 0 .
- 5 0 . 0 . 1 6 4 1 0 . 1 1 3 7 6 . 0 . 0 .

T N  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 .

H T  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 .

H T  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 .
-  3 0 . 0 . 0 . 0 . 0 . 0 .

T R  RT S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 .
T R  OW S Z - 1 0 . 0 . 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 . 0 . 0 .
- 4 0 . 0 . 0 . 0 . 0 . 0 .

- 5 0 . 0 . 0 . 0 . 0 . 0 .

( R G ) R E G U L A R ( R T  ) RENT ( - 1 ) 1 - 2  ROOMS ( 1 )
( H T  ) H U T ( O W) OWN ( -  2 ) 3 - 4  ROOMS ( 2 )

( T N ) T E N T ( - 3 ) 5 - 6  ROOMS ( 3 )

( T R ) T R A D I T I O N A L ( - 4 ) 7 - 8  ROOMS ( 4 )

( - 5 ) 9 - A  ROOMS

P o s i t i v e  D e v i a t i o n s
( 3  ) <4 )

0 . 0 .

0 . 0 .

0. C.
0 . 0 .

0 . 0 .

0 . 0 .

0 . 0 .

0 . 0 .

0 . 0 .
O .  0 .

0 . 0 .

0 . 0 .

0 . 0 .

0. 0.
0. 0.
0. 0.
o .  o .

C. 0.
0. 0.
0. 0.
0 . 0 .

0 . 0 .

0 . 0 .

0 .  c .

0 . 0 .

0 . 0 .

0.. 0.
C. 0.
0. 0.
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VACANCIES AND NEW  HOUSES REQUIREMENTS

V a c a n c i e s  New

RG RT S Z - 1 0 . 1293
- 2 5 0 2 8 4 . 0
- 3 0 . 7 3 0 1 4
- 4 0 . 5 0 7 3 7

- 5 0 . 9 9 5 2
RG OW S Z - 1 0 . 15 9 9 3

- 2 0 . 6 1 9 7 5
- 3 0 . 9 2 0 3 4
- 4 0 . 8 5 2 1 7

- 5 3 5 4 8  . 0
T N OW S Z - 1 26 4  9 . 0

- 2 0 . 78 14

- 3 3 2 9  , 0
H T RT S Z - 1 0 . 122

- 2 1 0 3 5 6 . 9 8 7 8

- 3 2 3 e  . 0
H T OW S Z - 1 1 5 7 9  . 0

- 2 1637 . 0
- 3 14 16. 0

T R RT S Z - 1 6 4 6  . 0
- 2 2 7 9 8  . 0
- 3 9 9  . 0
- 4 0 . 1725

- 5 5 1 3  . 0
T R OW S Z - 1 3 2 6 4  . 0

- 2 1 00 8 . 0
- 3 0 . 18 3 8 7

- 4 0 . 107 15

- 5 1 92 3 . 0

( R G )  RE G U L A R  

( H T )  H U T  

( T N )  T E N T  

( T R )  T R A D I T I O N A L

( R T )  R EN T  

( O W)  OWN

( - 1 ) 1 - 2  ROOMS 

( - 2 )  3 - 4  ROOMS 

( - 3 )  5 - 6  ROOMS 

( - 4 )  7 - 8  ROOMS 

( - 5 )  9 - U  ROOMS

T O T A L  F A M I L Y  A C C O U N T S

U n h o u s e d  New R e m a i n i n g  T o  b e  h o u s e d

( 1 ) 0 . 8 2 2 9 4 . 7 2 9 7 8 . 8 7 6 4 2

( 2 ) 3 3 5 9  . 3 4 9 5 6 . 3 5 1 4 9 2  . 6 0 0 3 1

( 3 ) 5 7 7 7  . 1 1 5 6  . 2 2 8 9 4 9 . ' 1 7 1 1 6

( 4 ) 2 8 4 9  . 7 . 7 8 6 1 1  . 4 4 6 5

( 1 ) 0 . 7 0 4  3 7 . 4 1 7 2 6 . 7 2 4 4 1

( 2 ) 0 . 1 0 2 8 8 9 . 1 2 1 8 0 0 . 1 0 7 2 7 4

( 3 ) 0 . 1 4 1 7 7  . 2 7 4 7 8 . 1 5 2 0 5

( 4 ) 0 . 1 3 8 6  . 2 5 0 0 . 1 4 6 0

( 1 )  1 - 4  MEMEERS

( 2 )  1 0 - 1 3  MEMBERS

( 2 )  5 - 9  MEMBERS

( 4 )  1 3 - U  MEMBERS
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E C O N O M I C  V A R I A B - E S

I*
D o m e s t l c I m p o r t s E x p o r t s H . H e 1 d G o v e r n . G o v e r n . S e c t o r
O u t p u t C o n s u m p t . C a p  i t a  1 O p e r a t  i o n P r o j  e c t s N e g . D e v . P o s . D e

( 1 ) 8 2 8 7 . 3 2 5 7 3 6 . 3 4 57 . 0 0 1 3 2 8 2 . 7 0 0 . 0 0 1 3 . 1 0 1 6 1 . 0 0 0 . 0 0 0 . 0 0
( 2 ) 2 3 5 1 5  . 7 0 1 3 8 2 . 5 9  . 2 1 6 2 4 . 5 0 1 2 0 4 . 5 4 0 . 0 0 2 8 5  . 8 0 7 5  . 0 0 0 . 0 0 5 1 4 . 8 £
( 3 ) 8 7 8 0 . 0 0 8 5 1 8 8 . 2 6 1 4 6 . 0 0 2 2 4 0 7 . 2 2 1 9 6 1 4 . 6 0 3 7 8 1 . 9 0 2 6 9 0 8 . 8 0 0 . 0 0 0 . 0 0
( 4) 1 5 2 9 . 3 3 0 . 0 0 0 . 0 0 6 6 2 .  19 0 . 0 0 3 9 3  . 7 0 0 . 0 0 5 0 0 4 . 9 0 0 . 0 0
( 5) 5 2 1 3 4 . 0 7 0 . 0 0 0 . 0 0 2 0 8 . 4 7 0 . 0 0 1 1 4 0 . 0 2 1 5 8 4 6 . 3 0 1 0 9 4 4 . 0 0 0 . 0 0
( 6 ) 7 4 8 1 . 3 7 7 4 8 . 1 3 O . O C 1 6 6 . 7 4 0 . 0 0 0 . 0 0 4 8 2 2 . 6 0 0 . 0 0 0 . 0 0
( 7) 2 4 8 9 . 0 6 0 . 0 0 3 2 8 . OC 1 8 7 7 6 . 5 8 0 . 0 0 5 7 5 . 5 4 7 7 7 . 7 0 3 4 3 . 8 0 0 . 0 0
( 8 ) 1 3 0 9 9 .  16 2 4 8 8  . 8 4 5 6 3 . 2 6 4 7 7 1 . 2 6 0 . 0 0 1 0 2 0 . 2 0 6 4 1 . 0 0 0 . 0 0 O . O C
( 9) 2 2 1 6 2 . 8 6 7 0 9 2 . 1 1 1 2 6 3 . 2 8 1 3 5 1 2 . 6 1 0 . 0 0 17 148 . 4 0 3 2 3 9 . 8 4 2 5 7 5 . 5 0 0 . 0 0
( T ) 1 3 9 4 7 8 . 8 7 1 0 2 6 3 6 . 2 7 2 3 9 8 2 . 0 4 7 4 9 9 2 . 3 1 1 9 6 1 4 . 6 0 2 4 3 5 8 . 6 6 5 2 4 7 2 . 2 4 1 8 8 6 8 . 2 0 5 1 4 . 8 8

( 1)  A G R I C U L T U R E  ( 2 )  O I L - G A S  ( 3 )  M A N U F A C T U R I N G

( 4)  U T I L I T I E S  ( 5 ) C O N S T : B L D G  ( 6 ) C 0 N S T : O t h

( 7 I R E T / W H O L S A L E  ( 8 ) T R A N S / C O MM ( 9 )  S E R V I C E S
( T )  T O T A L

L A B O R  I NP U T S  A N D  O U T P U T S

D o m e s t . E x p a t . G o v e r n . G o v e r n . S e c t o r S e c t o r G o v e r n . N e g . D e v . P o s . D e v G o a l  s R e c r u i  t
L a b o r L a b o r E x p a t . D o m e s t  i c E x p a t  . D o m e s t  i c R e q u 1 r e d me n t

( A) 17 6 8 2 6 4 8 8 29 9 8 5 4 9 6 1 8 8 9 1 3 3 8 8 4 9 247 1 0 4 0 1 7 4 4 4 5
( E) 8 8 8 5 9 7 0 6 3 1 4 0 8 7 7 5 9 7 2 1 2 9 7 5 3 2 9 1 3 8 1 0 0 5 9 8 0 1 6 7 9 9 8 7 4 3 0 2 6 1 6 4
( C) 7 0 4 3 5 3 4 8 8 7 4 8 5 5 4 2 2 9 6 3 0 0 3 1 2 8 1 3 9 4 7 1 5 1 8 3 3 0 3 4 0 5 4 1 7 5 6 7
(D) 1 0 4 2 9 4 2 1 0 8 2 3 4 7  195 6 4 8 0 8 1 6 3 6 2 8 3 9 4 8 6 1 1 2 0 0 3 9 1 9 1 7 0 1 1 8 9 0 6 1 5 0 3 0 5
( E) 193 5 8 1 2 8 8 4 0 3 1494 1 0 0 3 0 4 2 8 6 9 0 9 9 3 2 7 7 1 0 1 7 9 8 1 3 1 0 2 1 0 1 5 7 3 8 2 2 0 9 2 6 9
IF J 5 9 8 0 6 2 0 0 0 0 5 9 8 6 2 0 0 0 0 0
(G) 1 5 4 7 9 7 7 2 1 6 6 0 0 7 2 1 6 6 1 5 4 7 9 7 0 5 0 3 4 9 0 2 1 8 1 7 6 1 0 6 2
( T ) 122 77 10 6 8 3 3 9 8 9 4 7 2 0 2 7 5 6 7 8 5 8 8 6 7 5 4 1 3 8 3 2 3 7 0 3 9 9 2 7 6 5 9 1 1 6 7 9 9 4 2 3 6 0 6 4 6 8 8 1 2

(A) MANAGER ( B )  P R O F E S S I O N A L ( C )  C L E R I C A L

(D> S K I L L E D  ( E )  U N S K I L L E D  ( F )  A G R I C U L T U R E

IG)  P R O P R I E T E R S  ( T )  T O T A L
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4 -A  ESTIMATION APPROACHES OF INPUT OUTPUT COEF
FICIENTS

Tw o approaches to  ex post estimation o f input output co e ffic ie n ts  were 

in troduced in tw o  d iffe re n t processes. The f irs t  was the result o f investigation 

about changes in economic transactions and input output coe ffic ien ts . The second 

is the result o f  the desire to  estimate Markov transition probabilities fro m  aggregate 

time series data as applied to  social processes.

In the firs t, detailed d istribution data are assumed to  ex is t fo r  at least one 

period. Data are also assumed to  exist fo r  the aggregate inputs and outputs in the 

succeeding periods. In this case, the estimates o f the tem poral inp u t-o u tp u t relation 

through tim e is defined as a matrix having a prescribed ro w  and column totals The 

problem  is to  find  the entries o f a constrained matrix, in which the marginal 

constra ints are non-negative and a solution matrix is required to  be b iproportional 

to  a given non-negative matrix.

This type o f problem was presented in the con tex t o f econom ic inpu t-ou tpu t 

analysis by Leontie f [1 8 7 ],  Since then it was solved by Stone [2 8 1 ]  by fitting  the 

c o e ffic ie n t m atrix to  total observed inputs and outputs at tim e (1).10A The problem  

was originally w ritten  as

A (1) = a A (0) (i= 1....m ,j= 1....n)
'j

A (1) > 0
'J

Thus, know ing the initial input output co e ffic ie n ts  in A(0), c. and j3 could 

be determ ined such that

Zn
j = i

a B A (0) q (1) = u (1) (i= 1...n)
i r j ij J 'J iJ J

I n
i= 1

c JS A (0) q (1) = v (1) ( j= 1 ...n),
i J ij J J

j h e p rob lem  was know n  since by the code name RAS. See LeCom ber [ 1 7 0 ]  fo r  a so lu tion  
to  the RAS estim ate given tw o  pe riod  com p le te  m atrices.
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where u (1) and v (1) are the observed intermediate outputs o f com m odity i and
■ j

inputs o f com m odity j at time (1), and q (1) is the gross dom estic output at the

succeeding period (1). The problem  is then to  solve fo r  and J3 by fitting  the 

le ft hand side argument, in the above equations, to  the marginal values in the right 

hand side.105 the p ro o f o f convergence o f the RAS method, and 2> relating the

constrained matrix estimation to  the minimization o f a function  "distance1 approach, 

i.e. the approach to  seek the minimization o f a distance m etric function  subject .to 

the constraints and matrices prespecified.)

Similar form ulation could be accorded our problem  here by w riting  the

relationship between the tw o  period co e ffic ie n ts  as

<t> (1) = a B 4> (0) (i,j=1....n; i,j > 0)
ij i j  'J

then know ing (0). a and could be determ ined such that

I  n a *  (0) f  (1) = f. (1)
1=1  i j  i j  j  '

I  n e f i *  (0) f  (1) = f  (0)
j= 1  i J 'J J J

w here f  (1) and f  (1) are the observed to ta l fam ily stocks at time (1).
i j

Data, however, may not be available fo r  the initial d istribution m atrix; the re 

fo re , we may not be able to  make use o f the above form ulation (hence the second

approach).

Starting fro m  another vantage point, Lee, Judge, and Zelner [1 7 9 ]  consider a

stochastic process w ith  a fin ite number o f possible outcom es which a discrete

random variable takes at a fin ite  number o f equidistant time periods. The probability 

o f that ordered set o f sequences is re fle c ted  by the m ultip lication law o f

conditional probability and may be expressed as a M arkov process. Such a

stochastic mechanism is described by the initial probability d is tribu tion  and the

conditional probability. This is w ritten  as the probability that a variable, x, w ill be in

state s at tim e t, given that it was in state s. at time t - 1 ,  or

Pr ( x(t) = s j ! x tt-1 ) = s. ) = P..tt) = P..

w here P the probability that a variable at state j in time t was in state i at
i j '

time t - 1  is constant fo r  all time periods and

g ee Bacharach [ 7 ]  fo r  a detailed exam ina tion  o f  b ip ro p o rtio na l m atrices and tem pora l analysis 
o f  inpu t— ou tpu t changes. T w o  aspects in Bacharachs study are o f particu lar in te res t here 1



APPENDIX 4 - A 3 4 3

< P < 1
'J

2  P = 1  fo r  i,i= 1... r
J u

They fu rthe r present the analysis and procedures to  estimate the transition 

parameters using alternative estimators to  guide their form ulations These estimators 

included the generalized least square, maximum likelihood, and the minimum absolute 

deviation estimators. We w ill summarize in the fo llo w in g  the f irs t and the third to  

shed light on some o f the issues and the m ethodologies involved

The problem  is f irs t w ritten as

y x P u
1 1 1

y X P u
2 2 2

y = X P + u
3 3 3

y X P u
r  r  r

where y ^  y2...y are (TxD vectors o f sample p roportions, X is an Txr m atrix such

that

y (0) y (0) .... y (o)
1 2  r

y (l) y (l) --- y (l)
1 2  r

X = . . .

• • • •

y (T-1) y (T-1) ---  y (T-1)
1 2  r

P P ...P are the transition parameters to  be estimated, and u ... u are the T x l
1 2  r 1 r

vecto rs  o f random disturbances

Further, the problem  is res tric ted  to  sa tisfy non-negativ ity  o f all ro w  sums 

conditions such that

0 < P. < 1
-  ij -
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and

£  P = 1 fo r  all i
j u

and since the conventional estimators, least square, may violate the non-negativ ity 

constraints, the suggestion is made to  use an estimate on the boundary o f the 

subset which minimize the quadratic fo rm

uu = (y -  Xp) (y -  Xp) 

sub ject to  

Ep = Cr 

p > 0 

where

E is an rx r2 matrix in the fo rm  [ 1 ^  I  ...1^] w ith  each I. an (rxr) identity

matrix and C is an rx1 unity ve c to r.105

By the duality theorem  o f quadratic program m ing and the duality p rope rty  o f 

linear programming, the problem  is fu rthe r in troduced as a prim ed-dua l program ming 

problem . To maximize

-  y <2 -  . y c -  fiP  < 07 1 1 7 2 2 r  -

subject to

E y 1 -  E y 2 + (XX) P -  = Xy

E P = Cr 

P. y y  y 2. « 2, C > 0

w here a ^  a and J3 are the vec to rs  o f slack variables to  primal and 

dual respectively.

The minimum absolute deviation estim ator (MAD) was then presented in tw o  

d iffe re n t ways, f irs t as the minimization o f the unweighted sum and then o f the 

w eighted sum o f the absolute deviations. In the unweighted sum, the problem  is 

presented as

1 0 5 See M ille r [ 2 1 5 ] ,  Goodman [ 1 2 5 ] ,  and Lee. Judge and Takayama [ 1 8 0 ] .
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Minimize ' ( )' Cr

Subject To

XP + u i - u 2 =y

Ep = Cr.

P. u r  u2 > 0

Then a d iffe re n t weight fo r  each observation may be defined if the sampling

e rro r is not uniform . Hence the problem  o f minimizing the function

Minimize ( U1 + u )' W ’ Cr

sub ject to  the same constraints in the above form ula tion  107 The problem
1 OScould then be solved using the linear programming method.

g ee Lee judge , and Zelner [ 1 7 7 ] ,  pp. 131 137.

See W agner [ 2 9 7 ] ,  and Fisher [ 1 1 1 ] .
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4-B DATA FOR MULTI PERIOD ILLUSTRATIONS

Initial Fam ily-to -H ouse D istribution (1976)

4-B.1 Base Year (1976

Data!

Base Year Fam ily-to -H ouse Distribution 1976

( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z -  1 1 9 2 5  . 4 7 8  1 . 1 0 4 2  . 36
- 2 1 8 9 9 1 . 6 1 2 9 6 . 2 1 8 0 3 . 2 3 6 6
- 3 1 0 1 4 0 . 4 0 7 3 9 . 1 6 7 0 3 . 2 7 9 4
- 4 1042 . 7 8 6 0 . 5 2 0 7  . 1432
- 5 0 . 1 137 . 1291 . 9 6 5

RG OW S Z - 1 1561 . 4 4 5 7  . 1 60 4 . 3 6 9
- 2 155 1 1 . 6 9 6 3 1  . 3 4 2 4 9 . 5 6 4 8
- 3 9 7 8 3  . 6 8 5 0 4 . 5 5 6 1 2 . 1 4 5 2 7
- 4 2 5 9 8  , 2 6 5 6 8  . 3 4 8 2 6 . 1 3 6 5 5
- 5 140 3 . 1 9 3 9 5 . 2 8 0 0 7 . 2 9 3 8 4

TN'  OW S Z - 1 8 9 3  . 3 8 5 6  . 2 6 0 4  . 2 6 8
- 2 178 . 7 1 1 . 5 1 9  . 4 8 5
- 3 5 3 5  . 2 4 9 1  . 1 58 9 . 2 2 3

HT  RT S Z - 1 0 . 0 . 0 . 0
- 2 0 . 2 2 1  . 2 4 6  . 1 1
- 3 0 . 2 1 2 . 2 6  . C

HT  OW S Z - 1 2 7 5  . 6 6 5  . 64 . 1
- 2 0 . 8 4 5  . 5 3 9  . 2 5 3

- 3 0 . 64  1 . 52 1 . 254

T R  RT S Z - 1 7 1 2 . 1 0 7 8  . 3 1 9  . 1 3

- 2 1 28 3 . 4 5 6 2  . 14 14 . 5 4 4

- 3 5 7 0 . 2 0 9 2  . 6 9 7  . 27
- 4 0 . 4 5 3  . 5 2 8  . 24

- 5 2 9 6  . 1 164 . 123 . 2 4 8

T R  OW S Z - 1 5 6 9  . 3 6 4  1 . 2 5 3 5  . 1 1 1
- 2 3 4 2 1  . 9 8 2 5  . 5 6 8 7  . 9 8 2

- 3 721 . 6 3 2 2  . 3 5 3 8  . 1 142
- 4 2 8 7  . 4 1 2 9 . 2 8 2 9  . 1382

- 5 2 8 4  . 4 109 . 4 9 4 B  . 1462

T O T A L - T 7 2 9 7 9 . 3 5 1 3 B 6  . 2 2 9 0 7 0 . 7 8 6 0 6
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4 -B .2 Expected Distrubutions at 1980

Expected at (1980)

Expected Fam ily-to-House Distribution Prior to 1980 Plans (0 R <t>)

RG RT SZ

RG OW SZ-

TN DW SZ-

HT RT SZ

TOTAL

( 1 ) ( 2 ) ( 3 ) (4 )

SZ-1 984 . 4997 . 1516 . 92 .
- 2 971 1 . 61558. 27160. 34 16 .
- 3 5185 . 39817 . 20053. 3561 .
-4 533. 7278 . 5694 . 1648 .
-5 0 . 986 . 1320. 1 0 0 2

SZ-1 798 . 4556 1996 . 44 1 .
- 2 7932 . 67252 . 39534. 7196 .
- 3 5003 . 63 745 . 59149. 16819.
-4 1329 . 24194 . 35238. 14945.
-5 717 . 17444'. 28115. 29957.

SZ-1 234 . 1918 . 1460. 198 .
- 2 47 . 357 . 288 . 255 .
-3 140. 1229 . 898 . 151 .

SZ-1 0 . 0 . 0 . 0 .
- 2 0 . 147 . 194 . 17 .
- 3 0 . 14 1. 36 . 1

SZ-1 108 . 537 . 104 . 4
- 2  ' 0 . 564 . 454 . 2 1 0

-3 0 . 428 . 425 . 2 1 0

SZ-1 299 , 1025 . 350. 24
- 2 538 . 3712 . 1497 . 495
-3 239 . 1696 . 723 . 51
-4 0 . 322 . 442 . 4C
- 5 124 . 936 . 2 0 0 . 205

SZ-1 239 . 2798 . 2259 . 189
- 2 1435 . 8233 . • 5251 . 1013
- 3 303 . 4761 . 3260. 1055
-4 1 2 0 . 304 3 . 2521 . 1217
- 5 119. 3028 . 4135 . 1360
-T 36138. 326702 . 244272. 85773

Expected Families to be Housed

f  f  h Total
n u

S i ze 
S i z e  
S i z e  
S i z e

(1 )  o . 78447 . 2 137 . .
( 2 ) 0 .  3 6 17 5 .  18980.  55156 .
( 3 ) 0 .  1100 .  13846.  14945.
( 4 ) 0 .  7 .  4192 .  4199 .



APPENDIX 4 -B 34 9

4 -B .3 Projected Output Data for Alternative Illustrations

Projected for I9 6 0  and Expected at 1985 Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT SZ-1 4047 . 428C . 7 14 . c.
- 2 39945. 61356. 19193. 1769 .
-3 21330. 43703. 15330. 2492 .
-4 2185. 9506 . 5339 . 1420.
-5 0 . 1564 . 1427 . 106 3 .

RG OW SZ-1 3277 . 4236 . 1427 . 357 .
- 2 32622. 76873. 33071. 4960 .
- 3 20575. 82099. 59203. 1 4 19C.
-4 5461 . 33251 . 39272 . 14 181 .
- 5 2956 . 24856 . 31816. 33055.

TN OW SZ-1 3662 . 8231 . 5290 . 357 .
- 2 722 . 148 1 . 1056 . 1063
- 3 2 2 0 1  . 5390. 3174 . 349

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 412 . 345 . C
-3 0 . 370. 0 . 0

HT OW SZ-1 755 . 741 . 0 . 0

- 2 0 . 1481. 714 . 349
-3 0 . 1 152 . 7 14 . 357

TR RT SZ-1 1631 . 782 . 345 . 0

- 2 3293 . 5761 . 1403 . 706
- 3 1462 . 2676 . 714 . 0

-4 C. 741 . 714 . 0

- 5 755 . 1523 . 0 . 357
TR OW SZ-1 1462 . 5226 . 3199 . 0

. - 2 8770. 1 1440. 7087 . 1055
-3 1647 . 9506 . 4232 . 1420
-4 739 . 6460. 3543 . 1803
- 5 722 . 64 19 . 6742 . 1769

TOTAL -T 160619. 41 1520. 246066 . 83072
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Expected Fam ily-to-House Distribution Prior to 1985 (Or4>')

( 1 ) ( 2 ) ( 3 ) (4 )

RG RT SZ-1 168 1 . 5584 . 1299 . 50 .
- 2 18569. 71389. 26342. 2906 .
-3 9915 . 47432. 20080. 3357 .
-4 1016 . 9140. 6144 . 1690.
-5 0 . 1331 . 1506 . 1115.

RG OW SZ- 1 1523 . 5179 . 1929 . ' 435 .
- 2 15165. 81063. 40806. 6763
-3 9564 . 79753. 65194. 17154
-4 2539 . 30923. 40432. 15967
-5 1374 . 22576. 32460. 33956

TN OW SZ-1 873 . 4494 . 307 1 . 332
- 2 172 . 624 . 604 . 562
-3 525 . 2894 . 1871 . 267

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 270. 283 . 15
-3 0 . 242 . 34 . 1

HT OW SZ-1 2 7 C. 764 . 8 6  . 2

- 2 0 . 970. 645 . 294
-3 0 . 754 . 614 . 299

TR RT SZ-1 696 . 1267 . 384 . 17
- 2 1256 . 5320. 17 16. 639
-3 558 . 2444 . 843 . 37
-4 0 . 518 . 614 . 32
-5 286 . 1361 . 170. 2e9

TR OW SZ-1 558 . 4225 . 2976 . 149
- 2 3345 . 1 1442. 67 19 . 1 176
-3 704 . 7366 . 4194 . 1339
-4 282 . 4803 . 3343 . 1609
-5 275 . 4767 . 5761 . 1718

TOTAL -T 71350. 409114 . 270123. 92192
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Expected House Vacancies at 1985: Illustration ECHSxx

RG RT S Z - 1 C.
- 2 0 .
- 3 0 .
- 4 0 .
- 5 0 .

RG OW S Z - 1 0 .
- 2 0 .
- 3 0 .
- 4 0 .
- 5 0 .

TNI OW trt M I 0 .
- 2 0 .
- 3 0 .

HT RT S Z - 1 0
. - 2 0

- 3 0
HT OW S Z - 1 0

- 2 0
- 3 0

TR RT S Z - 1 0

- 2 0
- 3 0
- 4 0
- 5 0

TR OW S Z - 1 0
- 2 0

- 3 0
- 4 0
- 5 c

Expected Families to be Housed

f  f h Total
n u

S iz e ( 1 ) 0 .  103710. 5229 . 108939

S iz e ( 2 ) 0.  51161 . 29177 . 80338

S i z e ( 3 ) 0.  1949. 18837. 20785

S i z e ( 4 ) 0.  17. 5255 . 5272
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P ro jected  fo r  1980 and Expected at 1985 Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2 ) (3 ) ( 4 )

RG RT SZ-1 15C2C. 0 . C. 0 .
- 2 25893. 71673. 0 . 0 .
- 3 10337. 47302 . 40266. 1449 .
-4 1063 . 8007 . 6922 . 4649 .
-5 0 . 1 160. 1328 . 1773 .

RG OW SZ-1 2C 75 6 . 0 . C. 0 .
- 2 54158. 87901 . 0 . 0 .
- 3 9975 . 98762. 62365. 14281 .
-4 2649 . 27065. 84207. 38520.
-5 1430. 19757 . 23394 . 15205

TNI OW SZ-1 980. 2440. 1014 . 145
- 2 1 143 . 4732 . 1708 . 518
-3 277 . 2063 . 1970. 394

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

HT OW SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0
-3 0 . 0 . 0 . 0

TR RT SZ-1 1754 . 0 . 0 . 1 2

- 2 1754 . 5318 . 300. 0
-3 539 . 3499 . 1405 . 0

-4 0 . 1097 . 1 192 . 573
-5 280. 429 . 117. 24 1

TR OW SZ-1 3222 . 0 . 0 . 0

- 2 5618 . 10565. 0 . 0

-3 3233 . 1 1977 . 6329 . 1071
-4 344 . 7413 . 8775 . 2452
-5 196 . 362 . 4769 . 1592

TOTAL -T 160621. 41 1522. 246061 . 83075
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Expected Fam ily-to-House Distribution Prior to 1985 (fiR$')

( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT SZ-1 6982 . 7205. 452 . 5
• - 2 12C37 . 73429. 9455 . 206

-3 4805 . 45222. 43197. 3645
-4 494 . 7326 . 7389 . 5111
-5 0 . 987 . 1366 . , 1801

RG OW SZ-1 9649 . 9956 . 625 . 7
- 2 25176. 100800. 12270. 261
-3 4637 . 88852. 69 81C . 17450
-4 1231 . 24309. 81068 . 4202 1
-5 665 . 17503. 24024 . 16099

TN OW SZ-1 234 . 1306 . 646 . 103
- 2 272 . 2347 . 1 1 2 0 . 312
-3 6 6  . 969.. 1065 . 253

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

HT OW SZ- 1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 669 . 690. 43 . 1 0

- 2 669 . 4405 . 799 . 25
-3 206 . 2656. 1425 . 6 8

-4 0 . 766 . 1 0 1 2  . 512
-5 107 . 410. 138 . 199

TR OW SZ-1 1229 . 1268 . 80. 1

- 2 2143. 9590. 1 188 . 26
-3 1233 . 9638 . 6062 . 1 155
-4 131 . 5313 . 7389 . 2354
-5 75 . 330. 3652 . 1478

TOTAL -T 72709. 415275 . 274276 . 93104
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RG RT SZ-

RG OW SZ-

TN OW SZ- 

HT RT SZ- 

HT OW sz- 

TR RT SZ

TR OW SZ

Expected

S i z e  (1 
S i z e  (2 
S i z e  (3 
S i z e  (4

House Vacancies at 1985: Illustration ECHSxx

1 0 .
2 0 .
3 0 .
4 0 .
5 0 .
1 0 .
2 0 .
3 0 .
4 0 .
5 16971.
1 1033 .
2 0 .

■3 0 .
■ 1 431 .
• 2 359 .
-3 179 .
- 1 1 184 .
- 2 1228 .
-3 1062 .
- 1 0 .
- 2 0 .
- 3 0 .
- 4 0 .
- 5 5e5
-  1 2907
- 2 2327
-3 0

-4 0

- 5 3107

Expected Families to be

f f n

0.  103710 .
0.  51161 .
0.  1949.
0. 1 7 .

Housed

h Total 
u

367 1 . 107582.
23018.  74 179 .
14679.  16628.

4345 .  4362 .
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Projected fo r  1980 and Expected at 1985: Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2  ) (31 (4 )

RG RT SZ-1 14039. 0 . 0  . 0 .

- 2 162 1 1 . 39195. 0 . 0 .

- 3 5168 . 25331 . 20700. 725 .

-4 531 . 4004 . 3743 2 1 6 0 .

- 5 0 . 580. 664 . 1343 .

RG OW SZ-1 2 1737 . 0 . 0 . 0 .

- 2 63841. 120379. 0 . 0  .

- 3 15144. 120734. 81931 . 15005.

-4 3180 . 31068. 78227 . 40422.

-5 1430. 2C 33 7 . 33216. 16422.

TN OW SZ-1 980. 2440 . 1014 . 145 .

- 2 1143. 5084 . 1937 . 597 .

-3 277 . 17 12. 174 1 . 315 .

HT RT SZ-1 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 .

HT OW SZ-1 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 .

TR RT SZ-1 1418 . 0 . 0 . 6  .

- 2 1148. 3164 . 151 . 0 .
_  2 269 . 2 0 0 1  . 739 . 0

-4 0 . 548 . 615 . 294

-5 140. 214 . 57 . 125

TR OW SZ-1 3558 . 0 . 0 . 6

- 2 6224 . 12720. 151 . 0

-3 3502 . 13474 . 6725 . 107 1

-4 4 17. 7961 . 7065 . 3517

-5 262 . 576 . 7118 . 923

TOTAL -T 160619. 411522. 245794 . 83076
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Expected Fam ily -to -House Distribution Prior to 1985 <OR$')

( 1 ) ( 2 ) O ) ( 4 )

RG RT S2-1 6526 . 6734 . 423 . 5
- 2 7536 . 41139 . 5232 . 1 14
- 3 2402 . 24041. 22325. 1857
-4 247 . 3663 . 3955 . 2312
-5 0 . 494 . ' 683 . 1346

RG OW SZ- 1 10105. 10426. 655 . 8

- 2 29677. 133090. 16493 . 354
-3 7040. 110034. 90682. 19238
-4 1476 . 27971 . 76050 . 43575
-5 665 . 17997 . 33159. 17799

TN OW SZ-1 234 . 1306 . 646 . 103
- 2 272 . 2500 . 1250. 358
-3 6 6  . 815 . 935 . 207

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

_3 0 . 0 . 0 . 0

HT OW SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 54 1 . 558 . 35 . 5
- 2 438 . 2662 . 457 . 14
-3 103 . 1503 . 765 . 36
-4 0 . 383 . 520. 263
-5 53 . 205 . 6 8  . 103

TR OW SZ-1 1357 . 1400. 8 8  . 6

- 2 2374 . 1 1334 . 1531 . 37
-3 1336 . 10789. 6517 . 1 176
-4 159 . 5724 . 6151 . 3134
-5 1 0 0 . 505 . 5454 . 1044

TOTAL -T 72708. 415274 . 274074 . 93094
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Expected House Vacancies at 1985: Illustration ECHSxx

RG RT SZ-1 C.
- 2 0 .

-3 0 .

-4 0 .

-5 0 .

RG OW SZ-1 0 .

- 2 0 .

-3 0 .

-4 0 .

-5 27 17 .
TN OW SZ-1 982 .

- 2 0

-3 85
HT RT SZ-1 431

- 2 359
-3 7579

HT OW SZ-1 1 184
- 2 1228
-  j 1062

TR RT SZ-1 0
- 2 1050
-3 0
-4 0

-5 409
TR OW SZ-1 261 1

- 2 442
-3 0

-4 0

-5 1538

Expected Families to be Housed

f f h Total
n u

S i z e  ( 1 ) 0 . 103710. 3871 . 107581

S i z e  ( 2 ) 0 . 51161 . 23018. 74179

S i z e  ( 3 ) 0 . 1949 . 14629. 16577

S iz e  (4 ) 0 . 17 . 4343 . 4359
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Pro jected fo r  1980 and Expected at 1985: Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2 ) ( 3 ) (4 )

RG RT SZ-1 15020. 0 . 0 . 0 .

- 2 19365. 64956 . 0 . 0 .

- 3 10337. 43944 . 39134 . 1449 .

-4 1063 . 8007 . 6356 . 4592 .

- 5 0 . 1 160. 1328 . 1647 .

RG OW SZ-1 20756. 0 . 0 . 0 .

- 2 54158. 87901. 0 . 0 .

- 3 9975 . 98762 . 62365 . 14280.

-4 2649 . 27065. 77996 . 38520 .

-5 7958 . 29833. 23394 . 15205.

TN OW SZ-1 980. 2440. 1014 . 528 .

- 2 1 143 . 4732 . 1708 . 518 .

-3 277 . 2063 . 1970. 394 .

HT RT SZ-1 0 . 0  . 0 . 0 .

- 2 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 .

HT OW SZ-1 0 . 0 . 0 . C.

- 2 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 .

TR RT SZ-1 1754 . 0 . 0 . 1 2

- 2 1754 . 53 17 . 300. 0

-3 539 . 3500. 1405 . 0

-4 0 . 1097 . 1 192 . 573

-5 279 . 429 . 851 . 24 1

TR OW SZ-1 3221 . 0. 0. 0
- 2 5619 . 10565. 0. 0

-3 3233 . 1 1978 . 6331 . 107 1

- 4 344 . 74 10. 8775 . 2452

-5 196 . 362 . 4769 . 1592

TOTAL -T 160620. 411521 . 238888. 83074
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Expected Fam ily-to-House Distribution Prior to 1985 (ORl5')

( 1 ) ( 2 ) (3 ) ( 4 )

RG RT SZ-1 6982 . 7205 . 452 . 5
- 2 9002 . 64580 . 8445 . 186
-3 4805 . 42364 . 41746 . 3577
-4 494 . 7326 . 6867 . 4831
-5 0 . 987 . 1366 . 1678

RG DW SZ- 1 9649 . 9956 . 625 . 7
- 2 25176. 100800. 12270. 26 1
-3 4637 . 88852 . 69810. 17449
-4 1231 . 24309. 75336. 41698
-5 3699 . 29211. 25440. 16129

TN OW SZ-1 234 . 1306 . 646 . 295
- 2 272 . 2347 . 1 1 2 0 . 312
-3 6 6  . 969 . 1065 . 253

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

- 3
0 . 0 . 0 . 0

HT OW SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 669 . 690. 43 . 1 0

- 2 669 . 4404 . 799 . 25
-3 206 . 2657 . 1425 . ' 6 6

-4 0 . 766 . 1 0 1 2  . 512
-5 106 . 409 . 694 . 230

TR OW SZ-1 1229 . 1268 . 80. 1

- 2 2143. 9590. 1 188 . 26
-3 1233 . 9638 . 6064 . 1 1 56
-4 131 . 531 1 . 7389 . 2354
-5 75 . 330. 3652 . 1478

TOTAL -T 72708. 415274 . 267534 . 9254 1
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Expected House Vacancies at 1985: Illustration ECHSxx

RG RT SZ-1 0

- 2 0

-3 0

-4 C
-5 0

RG OW SZ-1 0

- 2 0

- 3 0

-4 0

-5 1451
TN OW SZ-1 1261

- 2 0

- 3 6 S
HT RT SZ-1 0

- 2 7859
-3 179

HT OW SZ-1 1 184
- 2 1228
-3 1062

TR RT SZ-1 0

- 2 0

- 3 0

-4 0

- 5 0

TR OW SZ-1 2908
- 2 2783
-3 0

-4 0

- 5 3107

Expected Families to be Housed

f f
n

h
u

Total

S 1 ze ( 1 ) 0 . 103710. 3871 . 107581
S i z e ( 2 ) 0 . 51161 . 2 3018. 74 179
S i ze ( 3 ) 6792 . 1949 . 14631. 23372
S i ze ( 4 ) 384 . 17 . 4524 . 4925
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Projected fo r  1980 and Expected at 1985. Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2 ) (3  ) ( 4 )

RG RT SZ-1 6341 . 0 . 0 . 0

- 2 26293. 65028 . 0 . 0

-3 10337. 43943. 39134 . 1449
-4 1062 . 8007 . 6356 . 4592
- 5 0 . 1 160. 1328 . 1647

RG OW SZ-1 7055 . 0 . 0 . 0

- 2 48272. 74326. 0 . 0

-  3 9975 . 70917. 58230. 14281
-4 2649 . 27065. 75409. 36052
-5 143 . 37994. 23394 . 15205

TN OW SZ-1 980. 2440. 1014 . 2994
“ 2 843 . 4733 . 1708 . 518
-3 277 . 2063 . 1970. 394

HT RT SZ- 1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

HT DW SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0  . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 1754 . 179 . 0 . 1 2

- 2 1754 . 5318 . 300. 0

-3 536 . 3409 . 1405 . 0

-4 0 . 1096 . 1 192 . 573
-5 1013 . 429 . 117. 24 1

TR OW SZ-1 3222 . 0 . 0 . 0

- 2 5618. 10565. 0 . 0

- 3 3233 . 11977. 6331 . 107 1
-4 344 . 74 13 . 8775 . 2451
-5 195 . 362 . 4769 . 1592

TOTAL -T 131898. 378424 . 231432. 83072
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Expected Fam ily-to -H ouse Distribution Prior to 1985 (Or4>')

( 1 ) ( 2  ) ( 3 ) (4 )

RG RT SZ- 1 294£ . 3042 . 191 . 2

- 2 1 2 2 2 2 . 67964. 8663 . 188
-3 4805 . 42363 . 41746 . 3577
-4 494 . 7325 . 6867 . 4831
- 5 0 . 987 . 1366 . 1678

RG OW SZ- 1 3280. 3384 . 2 1 2  . 3
- 2 22440 . 86422. 10450. 2 2 2

- 3 4637 . 65150 . 62623 . 17 158
-4 1231 . 2 4 3 0 9 . . 72949. 39157
- 5 6 6  . 32410. 26193. 16149

TN OW SZ-1 234 . 1306 . 646 . 1528
- 2 2 0 1  . 2273 . 1115. 31 1
- 3 6 6  . 969 . 1065 . 253

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

- 3 0 . 0 . 0 . 0

HT OW SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 669 . 815 . 61 . 1 1
- 2 669 . 4405 . 799 . 25
- 3 205 . 2593 . 1416 . 6 8

-4 0 . 765 . 1 0 1  1 . 512
-5 386 . 698 . 156 . 199

TR OW SZ-1 1229 . 1268 . 80. 1

- 2 2143. 959C . 1 188 . 26
- 3 1233 . 9638 . 6063 . 1 156
-4 131 . 5313 . 7389 . 2353
-5 74 . 330. 3652 . 1478

TOTAL -T 59364 . 37 3 3 1 B . 255902 . 90884
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Expected House Vacancies at 1985: Illustration ECHSxx

RG RT SZ- 1 0

- 2 0

-3 0

-4 0

-5 0

RG OW SZ- 1 0

- 2 0

-3 0

-4 0

-5 0

TN OW SZ-1 118
- 2 0

-3 91
HT RT SZ-1 0

- 2 359
-3 179

HT OW SZ-1 8684
- 2 1228
-3 1062

TR RT SZ-1 0

- 2 190.
-3 0 .
-4 0 .
- 5 0 .

TR OW SZ-1 2147 .
- 2 2866 .
-3 0 .
- 4 0 .
- 5 3107

Expected Families to be Housed

h Total

S iz e  
S i z e  
S i  ze 
S i  ze

( 1 ) 
(2 )

(3 )
( 4 )

13127 . 
16432 . 
15110.

802 .

103710.  
51161.  

194S . 
17 .

3522 . 
21949 .  
14210.  
5676 .

120359.  
89542 . 
31268 . 

6495 .
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Pro jected fo r  1980 and Expected at 1985. Illustration ECHSxx

Projected Fam ily -to -House Distribution 1980

( 1 ) ( 2 ) ( 3 ) (4 )

RG RT SZ-1 15020. 0 . 0 . 0

- 2 19365 . 64956 . 0 . 0

-3 10337. 43944 . 39134. 1449
-4 106 3 . 8007 . 6356 . 4592
-5 0 . 1 160. 1328 . 1647

RG OW SZ-1 20756. 0 . 0 . 0

- 2 5 4 15B. 87902 . 0 . 0

-3 9975 . 98762 . 62365 . 14280
-4 2649 . 27065 . 77996. 36520
-5 1430. 19757. 23394. 15205

TN OW SZ- 1 980. 2440. 1014 . 145
- 2 1 143 . ’ 4732 . 1708 . 518
-  3 277 . 2063 . 19 7 C . 392

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

HT OW SZ- 1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 1754 . 0 . 0 . 1 2

- 2 1754 . 5317 . 300. 0

-3 539 3499 . 1405 . 0

-4 0 . 1097 . 1 192 . 573
-5 279 . 429 . 117. 24 1

TR OW SZ-1 3222 . 0 . 0 . 0
- 2 5618. 10583. 0 . c
-3 3233 . 1 1977 . 6331 . 107 1
-4 344 . 7410. 8775 . 2452
-5 196 . 362 . 4769 . 1592

TOTAL -T 154092. 401462 . 238154 . 82689
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Expected Fam ily-to-House Distribution Prior to 1985 (Qr 4>')

( 1 ) ( 2 ) ( 3 ) (4 )

RG RT SZ- 1 69E2 . 7205 . 452 . 5
- 2 9002 . 64580 . 8445 . 186
-  2 4805 . 42364. 4 1746. 3577
-4 494 . 7326 . 6867 . 4831
-5 0 . 987 . 1366 . 1678

RG OW SZ- 1 9649 . 9956 . 625 . 7
- 2 25176. 100801. 1227 1 . 261
-3 4637 . 88852 . 69810 . 17449
-4 1231 . 24309. 75336. 41698
- 5 665 . 17503. 24024. 16099

TNi OW SZ-1 234 . 1306 . 646 . 103
- 2 272 . 2347 . 1 1 2 0 . 312
-3 6 6  . 969 . 1065 . 252

HT RT SZ- 1 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

HT OW SZ-1 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 669 . 690. 43 . 1 0

- 2 669 . 4404 . 799 . 25
-  3 206 . 2656 . 1425 . 6 8

-4 0 . 766 . 1 0 1 2  . 512
- 5 106 . 409 . 138 . 199

TR OW SZ- 1 1229 . 1268 . 80. 1

- 2 2143. 9603 . 1 190. 26
-3 1233 . 9638 . 6063 . 1 156
-4 131 . 5311. 7389 . 2354
-5 75 . 330. 3652 . 1478

TOTAL -T 69674. 403578. 265564 . 92287



APPENDIX 4 -B 36 5

Expected House Vacancies at 1985: Illustration ECHSxx

RG RT SZ- 1 0
- 2 0
-  3 0
-4 0
-5 0

RG Ok SZ- 1 0
- 2 0
-3 0
-4 0
-5 17640

TN OW SZ-1 1452
- 2 0
-3 69

HT RT SZ- 1 0
- 2 7859
-3 179 .

HT OW SZ-1 1 184 .
- 2 1978 .
-3 1062 .

TR RT SZ-1 0 .
- 2 0 .
-  3 0 .
-4 C.
-5 587 .

TR OW SZ-1 2908 .
- 2 2783 .
-3 0 .
-4 0 .
-5 3107 .

Expected Families to be Housed

f f h Total
n u

S i z e  ( 1 ) 3112 . 103710. 3794 . 1106 16
S i z e  ( 2 ) 12008. 51161. 22721 . 85889
S i z e  ( 3 ) 8940 . 1949 . 14456 . 25345
S i z e  (4) 837 . 17 . 4323 . 5177



APPENDIX 4 -B 36 7

Projected fo r  1980 and Expected at 1985: Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2 ) ( 3 ) (4 )

R G RT SZ- 1 15020. 0 . 0 . 0

- 2 25893 . 7104 3. 0 . 0

-3 10337. 47302. 40266. 1449
-4 1063 . 8006 . 6922 . 4849
-5 0 . 1 160. 1328 . 1646

RG OW SZ- 1 20756. 0 . 0 . 0

- 2 19658. B 7 9 0 1 . 0 . 0

-3 9975 . 98762. 20164 . 1 4 280
-4 2649 . 27065, 84206. 385 18
- 5 1430. 19757. 23394. 15204

TN OW SZ-1 980. 2450. 1014 . 145
- 2 1143. 4732 . 1708 . 518
- 3 277 . 2763 . 1970. 394

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

HT OW SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 1754. 0 . 0 . 1 2

- 2 1753 . 5317 . 300. 0

-  3 538 . 3499 . 1405 . 0

-4 0 . 1097 . 1 192 . 573
-5 279 . 429 . 117. 24 1

TR OW SZ-1 3222 . 0 . 0 . 0

- 2 5618 . 10565. 0 . 0

-3 3233 . 7077 . 6332 . 107 1
-4 344 . 74 13 . 8775 . 2452
-5 196 . 362 . 4769 . 1592

TOTAL -T 1261 18. 406700. 203862 . 82944



APPENDIX 4 -B 3 6 8

Expected Fam ily -to -H ouse Distribution Prior to 1985 (QR'i’')

( 1 ) ( 2  ) ( 3 ) (4 )

RG RT SZ- 1 6982 . 7205 . 452 . 5 .
- 2 12037. 72893. 9379 . 205 .
-3 4805 . 45222. 43197 . 3645 .
-4 494 . 7325 . 7389 . 5111 .
-5 0 . 987 . 1366 . 1677 .

RG DW SZ- 1 9649 . 9956 . 625 . 7
- 2 9138 . 84252. 11231 . 249 .
-3 4637 . 88852 . 30863. 152.4 9 .
- 4 1231 . 24309. 81068. 42019.
-  5 665 . 17503. 24024 . 16098.

TN OW SZ-1 234 . 1311. 647 . 103 .
- 2 272 . 2347 . 1 1 2 0 . 312 .
- 3 6 6  . 1274 . 1 108 . 254 .

HT RT SZ-1 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 .

HT DW SZ- 1 0 . 0 . 0 . 0 .
- 2 - 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0

TR RT SZ-1 669 . 690. 43 . 1 0

- 2 669 . 4403 . 799 . 25
- 3 205 . 2656 . 1425 . 6 8

-4 0 . 766 . 1 0 1 2  . 512
-5 106 . 409 . 138 . 199

TR OW SZ-1 1229 . 1268 . 80. 1

- 2 2143 . 9590. 1 188 . 26
-3 1233 . 6215 . 5578 . 1 145
-4 131 . 5313 . 7389 . 2354
-5 75 . 330. 3652 . 1478

TOTAL -T 56670 . 395076 . 233773 . 90753



APPENDS 4 -B 36 5

Expected House Vacancies at 1985: Illustration ECHSxx

RG RT SZ-1 0

- 2 0

-3 0

~ A 0

-5 C
RG OW SZ-1 0

- 2 0

- 3 0

-4 0

-5 17562
TN OW SZ-1 1407

- 2 0

-3 5E
HT RT SZ-1 0

- 2 7659
-3 179

HT OW SZ- 1 1 1B4
- 2 1229
- 3 1062

TR RT SZ- 1 0

- 2 0

-3 0

-4 0

-5 586 .
TR OW SZ-1 2908 .

- 2 2731 .
-3 0 .

-4 0 .

-5 3107 .

Expected Families to be Housed

f f h Total
n u

S iz e  ( 1 ) 0 . 103710. 3460 . 107170
S iz e  ( 2 ) 0 . 51161. 22034 . 73195
S iz e  ( 3 ) 0 . 1949 . 13575. 15523
S i z e  ( 4 ) 126 . 17 . 4283 . 4426



APPENDIX 4 -B 37 0

Projected fo r  1980 and Expected at 1985 Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2  ) ( 3 ) (4 )

RG RT SZ- 1 15020. 0 . 0 . c .
- 2 19365. 64956. 0 . C .
-3 10337. 4 3 S 4 4 . 39134 , 1449 .
-4 1063 . 8007 . 6356 . 4592 .
-5 0 . 1 160. 1328 . 1647 .

RG OW SZ- 1 20756. 0 . 0 . 0 .
- 2 54158 . 87900. 0 . 0 .
- 3 9975 . 98762. 62365. 1428 1 .
-4 2649 . 27065. 82035. 38519
-5 1430. 19757 . 23394. 15204

TN' OW SZ-1 980. 2440 . 1014 . 145
- 2 1143. 4732 . 1708 . 518
-3 277 . 2063 . 1970. 394

HT RT SZ- 1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-  3 0 . 0 . 0 . 0

HT OW SZ-1 0 . • 0 . 0 . 0

- 2 0 . 0 . 0 . 0

- 3 0 . c . 0 . 0

TR RT SZ-1 1754 . 0 . 0 . 1 2

- 2 1754 . 5317 . 300. 0

-3 539 . 3499 . 1405 . 0
-4 0 . 1097 . 1 192 . 573
-5 279 . 429 . 117. 24 1

TR OW SZ-1 3221 . 0 . 0 . 0
- 2 5616 . 10583. 0 . c
_ 3 3233 . 1 1977 . 633 1 . 107 1
-4 344 . 74 1 3 . 8775 . 2452
-5 196 . ' 362 . 4769. 1592

TOTAL -T 154091. 401463 . 242193 . 8269C



APPENDIX 4 -B 371

Expected Fam ily-to-House Distribution Prior to 1985 (fiR$')

( 1 ) ( 2  ) ( 3 ) (4 )

RG RT SZ-1 6982 . 7205 . 452 . 5
- 2 9002 . 64580. 8445 . 186
-  3 4805 . 42364. 41746. 3577
-4 494 . 7326 . 6867 . 4831
- 5 0 . 987 . 1366 . 1678

RG OW SZ-1 9649 . 9956 . 625 . 7
- 2 25176. 100799. 12270. 261
-3 4637 . 88852. 69810. 174 50
-4 1231 . 24309. 79064. 4 1907
-5 665 . 17503. 24024. 16098

OzH- SZ-1 234 . 1306 . 646 . 103
- 2 272 . 2347 . 1 1 2 0 . 312
-  3 6 6  . 969 . 1065 . 253

HT RT SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

HT OW SZ-1 0 . 0 . 0 . 0

- 2 0 . 0 . 0 . 0

-3 0 . 0 . 0 . 0

TR RT SZ-1 669 . 690. 43 . 1 0

- 2 669 . 4404 . 799 . 25
-3 206 . 2656 . 1425 . 6 8

-4 0 766 . 1 0 1 2  . 512
-5 106 . 409 . 138 . 199

TR OW SZ-1 1229 . 1268 . 80 . 1

- 2 2143 . 9603 . 1 190 . 26
-3 1233 . 9638 . 6063 . 1 156
-4 131 . 5313 . 7389 . 2354
- 5 75 . 330. 3652 . 1478

TOTAL -T 69673. 403578 . 269292 . 92497



APPENDI> 4 -B 37 2

Expected House Vacancies at 1985: Illustration ECHSxx

RG RT SZ-1 0

- 2 0

-3 0

-4 0

-5 0

RG OW SZ- 1 0

- 2 0

- 3 0

-4 ■ 0

- 5 17629
TN OW SZ-1 1446

- 2 0

- 3 67
HT RT SZ-1 0

- 2 8009
-3 179

HT OW SZ-1 1 184
- 2 1228
-3 1062

TR RT SZ-1 0

- 2 0

-3 0

-4 0

- 5 587
TR OW SZ-1 2908

- 2 2775
-3 0

-4 0

-5 3107

Expected Families to be Housed

f f h Total
n u

S i z e  ( 1 )  3112.  103710.  3793 .  110616.
S i z e  ( 2 )  12008.  51161.  22 72 1 .  8589
S i z e  ( 3 )  4832 .  1949.  14552.  2133
S i z e  ( 4 )  605 .  17. 4330 .  4951.

K) 
O



APPENDIX 4 -B 373

Projected fo r  1980 and Expected at 1985: Illustration ECHSxx

Projected F a m ily - to - House Distribution 1980

( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z -  1 1 4 0 3 5 . 0 . 0 . 0 .

- 2 1621  1 . 4 2 5 5 4 . 0 . 3 8 3  .

- 3 5 1 6 8  . 2 1 9 7 2 . 1 9 5 6 8 . 7 2 5  .

- 4 5 3 1  . 4 0 0 3  . 3 1 7 8  . 1 9 0 3  .

- 5 0 . 5 8 0 . 6 6 4  . 1 2 1 7  .

RG OW S Z - 1 2 1 7 37  . 0 . 0 . 0  .

- 2 6 0 8 4 0 . 1 2 0 3 7 9 . 0 . 0 .

- 3 1 5 1 4 4  . 1 2 0 7 3 4 . 7 0 6 3 1 . 1 2 9 0 5 .

- 4 3 1 8 8  . 3 1 0 6 8 . 6 7 0 9 7 . 4 5 0 4 4 .

- 5 14 3 0 . 2 0 3 3 7 . 3 2 0 4 7 . 1 3 9 2 0 .

TNI OW S Z- 1 9 8 0 . 2 4 4 0 . 1 0 1 4  . 1 4 5  .

- 2 1 1 42  . 5 0 B 4  . 1 9 3 7  . 5 9 7  .

- 3 2 7 7  . 1 7 1 2  . 174 1 . 3 1 5  .

HT RT S Z -  1 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0 .

HT OW S Z - 1 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 .

- 3 0  . 0 . 0 . 0 .

TR RT S Z- 1 14 18 . 0 . 6 2 4  . 5

- 2 1 148 . - 3 1 6 3  . 151 . 0

- 3 2 6 9  . 2 0 0 1  . 7 3 9  . 0

- 4 0 . 5 4 8  . 6 1 5 . 2 9 4

- 5 1 4 0 . 2 1 4  . 57  . 124

TR OW S Z - 1 3 5 5 8  . 0. 0. 5

- 2 6 2 2 4  . 1 2 7 2 0 . 151 . 0
-  3 3 5 0 2  . 1 3 4 7 4  . 1 1 5 7 7  . 10 71

- 4 4 1 7 . 7 9 6 1  . 7 0 6 5  . 3 5 1 7

- 5 2 6 2  . 5 7 6  . 7 1 1 8 . 9 2 3

TOTAL - T 1 5 7 6 2 5 . 4 1 1 5 2 0 . 2 2 5 9 7 4  . 8 3 0 9 3



APPENDIX 4 -B 37 4

Expected Fam ily-to -House Distribution Prior to 1985 (QR't’')

( 1 ) ( 2  ) ( 3  ) ( 4 )

RG RT S Z - 1 6 5 2 6  . 6 7 3 4  . 4 2 3  . 5
- 2 7 5 3 6  . 4 3 9 9 8 5 6 3 9  . 4 9 6
-  3 2 4 0 2  . 21 182 . 2 0 8 7 4 . 1 7 8 9
- 4 2 4 7  . 3 6 6 2  . 3 4 3 3  . 2 0 3 2
- 5 0 . 4 9 4  . 6 8 3  . .. 1 2 2 3

RG OW S Z - 1 1 0 1 0 5 . 1 0 4 2 6 . 6 5 5  . 8
- 2 2 E 2 S 2 . 1 3 1 6 5 1  . 1 6 4 0 3 . 3 5 3
- 3 7 0 4 0 . 1 1 0 0 3 4 . 8 0 2 5 3 . 1 6 60 1
- 4 1 4 8 2  . 2 7 9 7 5  . 6 5 7 7 9 . 4 7 5 0 2
- 5 6 6 5  . 1 7 9 9 7 . 3 2 0 8 C . 1 5 2 9 9

TN OW S Z - 1 2 3 4  . 1 3 0 6  . 6 4 6  . 103
- 2 2 7 2  . 2 5 0 0 . 1 2 5 0  . 3 5 8
- 3 66  . 8 1 5  . 9 3 5  . 2 0 7

HT RT S Z - 1 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0

HT OW S Z - 1 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0

TR RT S Z- 1 54  1 . 5 5 8  . 5 0 8  . 31
- 2 4 3 6  . 2 6 6 1  . 4 5 7  . 14
- 3 103 . 1 5 0 3  . 7 6 5  . 36
- 4 0 . 3 8 3  . ' 5 2 0 . 2 6 3
- 5 5 3  . 2 0 5  . 6 8  . 102

TR OW S Z- 1 1 3 5 7  . 1 4 0 0  . 8 8  . 5
- 2 2 3 7 4  . 1 1 3 34  . 1531  . 37
- 3 1 3 3 6  . 1 0 7 8 9 . 1 0 1 9 1 . 1 3 8 3
- 4 159 . 5 7 2 4  . 6 1 5 1  . 3 1 3 4
- 5 1 0 0 . 5 0 5  . 5 4 5 4  . 1 0 4 4

TOTAL - T 7 1 3 1 6 . 4 1 3 8 3 7 . 2 5 4 7 8 5 . 9 2 0 2 5



APPENDIX 4 -B 375

Expected House Vacancies at 1985: Illustration ECHSxx

RG RT SZ-1 0

- 2 43067
-3 0

-4 0

-5 0

RG OW SZ-1 0

- 2 0

-3 0

• - 4 0

-5 239B
TN DW SZ-1 1316

- 2 0

-3 163
HT RT SZ-1 0

- 2 7767
-3 179

HT OW SZ-1 1 184
- 2 1226
-3 1062

TR RT SZ-1 0

- 2 2214
-3 63
-4 0

-5 4 10
TR OW SZ-1 261 1

- 2 799
-3 0

-4 0

-5 1538

Expected Families to be Housed

f f h Total
n u

S i z e  ( 1 ) 0 . 103710. 3835 . 107545
S i ze (2 ) 0 . 51161 . 2298 1 . 74 142
S i z e  ( 3 ) 0 . 1949 . 15065. 17013
S i z e  ( 4 ) 0 . 17 . 4367 . 4384



APPENDIX 4 -B 3 7 6

Pro jected fo r  1980 and Expected at 1985: Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2  ) ( 3 ) ( 4  )

RG RT S Z -  1 1 4 0 3 9 . 0 . 2 1 3  . 0
- 2 162 1 1 . 3 9 1 9 5 . 0 . 0
- 3 5 1 6 6  . 2 1 9 72  . 1 9 5 6 9 . 7 2 5
- 4 531  . 4 0 0 3  . 3 1 7 E  . 1 9 0 3

- 5 0 . 5 8 0 . 6 6 4  . 1 2 1 7
RG OW S Z - 1 6 5 8 6  . 0 . 0 . 0

- 2 2 5 4 9 9 . 1 0 6 8 0 4 . 0 . 0
- 3 1 5 1 4 4  . 9 2 8 8 6 . 6 7 5 3 5 . 1 2 5 6 5
- 4 3 1 8 C . 3 1 0 6 6 . 7 5 2 0 8 . 4 3 3 9 6
- 5 1 4 3 0 . 2 4 0 8 0 . 331  15 . 1 3 4 0 1

TN OW S Z - 1 9 8 0 . 2 4 4 0 . 10 1 4  . 2 9 5 4

- 2 1 1 4 3 . 5 0 8 4  . 19 37  . 5 9 6

- 3 2 7 7  . 1 7 1 1 . 174 1 . 3 1 6
HT RT S Z -  1 0 . 0 . 0 . 0

- 2 0 . 0 . C. 0
-  3 0 . 0 . 0 . 0

HT OW S Z -  1 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0

TR RT S Z -  1 14 16. 0 . 89  1 . 6
- 2 1 1 4 6 . 3 1 6 4  . 151 . 0
- 3 6 0 3  . 2 0 0 1  . 7 3 9  . 0
- 4 0 . 5 4 8  . 6 1 5  . 2 9 4

- 5 1 4 0 . 7 2 8  . 5 7  . 124

TR OW S Z - 1 3 5 5 6  . 0 . 3 2 6 3  . 6
- 2 6 2 2 4  . 1 2 7 2 0 . 151 . 0
- 3 35 C2  . 1 3 4 7 4 . 1 15 77  . 107  1
- 4 4 17 . 7 9 6 1  . 7 0 6 5  . 3 5 1 7

- 5 2 6 2  . 5 7 6  . 7 1 1 8 . 9 2 3

TOTAL - T 1 0 7 4 6 2 . 3 7 0 9 9 7 . 2 3 5 8 0 1 . 8 3 0 3 4



APPENDIX 4 -B 377

Expected Fam ily-to -H ouse Distribution Prior to 1985

( 1 ) ( 2 ) ( 3 ) ( 4  )

RG RT S Z - 1 6 5 2 6  . 6 7 3 4  . 6 1 9  . 16 .

- 2 7 5 3 6  . 4 1 139 . 5 2 3 2  . 1 1 4 .

- 3 2 4 0 2  . 2 1 1 8 2 . 2 0 8 7 5 . 1 7 8 9  .

- 4 2 4 7  . 3 6 6 2  . 3 4 3 3  . 2 0 3 2  .

- 5 0 . 4 9 4  . 6 8 3  . 1 2 2 3  .

RG OW S Z - 1 3 0 6 2  . 3 1 6 0 . 198  . 2 .

- 2 1 1 8 5 3 . 1 0 3 1 4 4  . 1 3 6 9 5 . 3 0 3  .

-  3 7 0 4 0 . 8 6 3 3 1  . 7 4 0 2 6 . 1 6 0 5 1 .

- 4 1 4 7 8  . 2 7 9 7  1 . 7 3 2 6 4  . 4 6 3 1 8 .

- 5 6 6 5  . 2 1 1 8 3  . 3 3 5 1 9  . 1 4 8 5 9  .

TN OW S Z - 1 2 3 4  . 1 3 0 6  . 6 4 6  . 15 0 8  .

- 2 2 7 2  . 2 5 0 0 . 1 2 5 0  . 3 5 7  .

- 3 66  . 8 1 5  . 9 3 4  . 2 0 7  .

HT RT S Z - 1 0 . 0 . 0 . 0 .

- 2 0 . 0 . 0 . 0 .

- 3 0 . 0 . 0 . 0
HT OW S Z - 1 C. 0 . 0 . 0

- 2 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0

TR RT S Z - 1 54  1 . 5 5 8  . 7 1 0 . 43

- 2 4 3 8  . 2 6 6 2  . 4 5 7  . 14

- 3 2 3 0 . 1 6 3 5  . 7 7 3  . 36

- 4 C . 3 8 3  . 5 2 0 . 2 6 3

- 5 5 3  . 5 6 4  . 1 1 9 . 103

TR OW S Z - 1 13 5 7  . 1 4 0 0 . 2 5 5 9  . 145

- 2 2 3 7 4  . 1 1 3 3 4 . 1 5 31  . 37

- 3 1 3 3 6  . 1 0 7 8 9  . 1 0 1 9 1 . 1 3 8 3

- 4 1 5 3  . 5 7 2 4  . 6 1 5 1  . 3 1 3 4

- 5 1 0 0 . 5 0 5  . 5 4 5 4  . 10 44

TOTAL - T 4 7 9 7 0 . 3 5 5 1 7 5 . 2 5 6 8 4 1 . 9 0 9 8 3



APPENDIX 4 -B 37 8

Expected House Vacancies at 1985: Illustration ECHSxx

RG RT S Z -  1 0
- 2 7 5 4 9 6
- 3 0
- 4 0
- 5 0

RG OW S Z -  1 0
- 2 0
- 3 0
- 4 0
- 5 0

TN OW S Z -  1 0
_ <“> 0
- 3 185

HT RT S Z - 1 0
- 2 3 5 9
- 3 179

HT OW S Z - 1 1 184
- 2 1228
-  3 1062

TR RT S Z - 1 0
- 2 2 5 2 5
_  3 0

0
- 5 0

TR OW S Z - 1 0
- 2 8 9 7
- 3 0
- 4 0
- 5 15 38

Expected Families to be Housed

T o t a l

S i z e
S iz e
S iz e
S iz e

( 1 ) 
(2 )

( 3 )
( 4 )

2 5 3 4 3 .  
6 1 5 2 7  . 

1 6 3 8 6 .  
7 2 4  .

1 0 3 7 1 0 .  
5 1 1 6 1 .  

1 9 4 9  . 
17 .

3 2 6 6  . 
2 1 5 8 7  . 

1 5 7 3 0 .  
5 7 4 3  .

1323 '8 . 
1 3 4 2 7 5  . 

3 4 0 6 6 .  
6 4 8 4  .



APPENDIX 4 -B 37S

Projected fo r  1980 and Expected at 1985 Illustration ECHSxx

Projected Fam ily-to-House Distribution 1980

( 1 ) ( 2 ) ( 3 ) ( 4 )

RG RT S Z - 1 1 4 0 3 9 . 0 . 0 . 0
- 2 1 6 3 1 1  . 3 9 1 9 5 . 0 . 0
- 3 5 2 7 5  . 2 1 9 7 4  . 1 5 2 0 9 . 7 2 5
- 4 63 1  . 4 0 0 3  . 7 5 4  1 . 1 4 6 0
- 5 0 . 5 8 0 . 6 6 4  . 1 6 6 0

RG OW S Z - 1 2 1 8 4 7  . 0 . 0 . 0
- 2 6 3 0 4 1 . 1 2 0 3 7 9 . 0 . 0
- 3 1 5 2 4 4  . 1 2 0 7 3 4 . 8 0 6 8 8 . 1 2 6 8 4
- 4 3 2 9 5  . 3 1 0 6 8 . 7 3 0 2 8 . 4 3 5 9 7
- 5 1 5 3 0 . 2 0 3 3 7 . 3 0 9 9 3 . 14 001

TN OW S Z - 1 1 0 8 0 . 2 4 4 0 . 1 0 1 4  . 145
- 2 1 1 4 3 . 5 0 8 4  . 19 37  . 5 9 7
- 3 2 7 7  . 1 7 1 2  . 1741  . 3 1 5

HT RT S Z -  1 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0
- 3 . 0 . 0 . 0 . 0

HT OW S Z -  1 0 . 0 . 0 . 0
- 2 0 . 0 . 0 . 0
- 3 0 . 0 . 0 . 0

TR RT S Z - 1 14 6 8  . 0 . 0 . 6
-  2 1 148 . 3 163  . 151 . 0
- 3 3 6 9  . 2 0 0 1  . 7 3 9  . 0
- 4 0 . 5 4 8  . 6 1 5  . 2 9 4
- 5 146 . 2 1 4 . 5 7  . 125

TR OW S Z - 1 3 5 5 8  . 0 . 0 . 6
- 2 6 2 2 4  . 1 2 7 2 0 . 151 . 0
-  3 3 5 0 2  . 1 3 4 7 4 . 1 1 5 77  . 1071
- 4 4 1 7  . 7 9 6 1  . 7 0 6 5  . 3 5 1 7
- 5 2 6 2  . 5 7 6  . 7 1 1 8 . 9 2 3

TOTAL - T 1 6 0 8 0 8 . 4 0 8 1 6 3 . 2 4 0 2 8 8 . 81 126



APPENDIX 4 -B 3S0

Expected Fam ily-to-House Distribution Prior to 1985 (O R f)

( 1 ) ( 2  J ( 3 ) ( 4 )

RG 'RT S Z -  1 6 5 2 6  . 6 7 3 4  . 4 2 3  . 5
- 2 7 5 E 2  . 4 1 1 8 7  . 5 2 3 5  . 1 14
-  3 2 4 5 3  . 2 1 2 3 5 . 1 6 8 5 5 . 1 5 6 2
- 4 2 9 3  . 3 7 1 0 . 7 4 6 3  . 18 2 8
- 5 0 . 4 9 4  . 6 8 3  . •" 1 6 5 5

RG OW S Z -  1 1 0 1 5 6 . 1 0 4 7 9 . 6 5 8  . 8
- 2 2 9 3 0 5 . 1 3 2 7 0 7 . 1 6 4 6 9 . 3 5 4
- 3 7 0 8 6  . 1 1 0 0 8 2 . 8 9 5 3 8 . 1 6 9 1 0
- 4 1 5 3 2  . 2 8 0 2 6 . 7 1 2 5 6 . 4 6 4 0 0
- 5 71 1  . 1 8 0 4 5 . 3 1 1 1 0 . 1 5 3 2 3

TN OW S Z - 1 2 5 7  . 13 31  . 6 4 8  . 103
- 2 2 7 2  . 2 5 0 0 . 1 2 5 0 . 3 5 8
- 3 6 6  . B 1 5 . 9 3 5  . 2 0 7  .

HT RT S Z - 1 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 .

HT 'OW S Z - 1 0 . 0 . 0 . 0 .
- 2 0 . 0 . 0 . 0 .
- 3 0 . 0 . 0 . 0 .

TR .RT S Z - 1 5 6 0 . 57 B  . 36  . 5 .
- 2 4 3 8  . 2 6 6 1  . 4 5 7  . 14 .
- 3 14 1. 1 5 4 3  . 7 6 7  . 3 6  .
- 4 0 . 3 8 3  . 5 2 0 . 2 6 3  .
- 5 5 6  . 2 0 7  . 6 8  , 10 3  .

TR OW S Z - 1 1 3 57  . 1 4 0 0 . 8 6  . 6 .
- 2 2 3 7 4  . 1 1 3 3 4 . 1531  . 3 7  .
- 3 13 3 6  . 1 0 7 8 9 . 1 0 1 9 1 . 1 3 8 3  .
- 4 159 . 5 7 2 4  . 6 1 5 1  . 3 1 3 4  .
- 5 1 0 0 . 5 0 5  . 5 4 5 4  . 1 0 4 4  .

TOTAL - T 7 2 7 6 0 . 4 1 2 4 6 9 . 2 6 7 7 8 6  . 9 0 8 5 1 .



APPENDIX 4 - E 381

Expected House Vacancies at 1985: Illustration ECHSxx

RG RT S Z -  1 0
- 2 4 9 0 2 7
- 3 0
- 4 0
- 5 0

RG OW S Z -  1 0
- 2 0
- 3 0
- 4 0
- 5 3 4 5 9

TN OW S Z - 1 1 3 2 5
- 2 0
- 3 165

HT RT S Z - 1 0
- 2 7 7 6 7
- 3 179

HT OW S Z - 1 1 184
- 2 12 2 8
- 3 1 0 62

TR RT S Z - 1 5 1 7
- 2 2 2 3 8
- 3 79
- 4 0
- 5 4 10

TR OW S Z-  1 261 1
- 2 8 0 6
- 3 0
- 4 0
- 5 15 36

Expected Families to be Housed

f  f  h Total
n u

S i z e  
S i ze 
S i z e  
S i ze

( 1 )  0 .  1 0 3 7 1 0 .  3 9 0 9 .  1 0 7 6 1 9 .
( 2 )  2 9 3 3 .  5 1 1 6 1 .  2 2 9 8 4 .  7 7 0 7 7 .
( 3 )  5 8 8 5 .  1 9 4 9 .  1 5 2 9 4 .  2 3 1 2 8 .
( 4 )  3 1 6 7 .  1 7 .  4 3 3 2 .  7 5 1 6 .
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