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Motivation
• Web-based reference services are valuable

• Chat - ideal for internet Savvy generation, busy faculty members who never come to 
the library

• How to provide better chat service while optimizing staff time?
• Need to know what questions are asked 

• We can make a data-driven decision based on chat transcripts

• Traditionally – open coding or mixed methods
• Slow and not scalable

• Let try some machine learning!



Research Questions
• What type of questions are being asked by patrons?

• How frequent each type of question are being asked?

• How do we use this information to optimize chat services?



Dataset
• Data downloaded from LibraryH3lp as .csv file
• Date range: January 1, 2013 to December 31, 2018 
• Total number of records: 5609
• Total number of words: ~1.3 million



Data Cleaning and Preprocessing
• Extract questions and answers 
• Each interaction = 1 document 

12:54PM 0d1xn0nkp4dydb@web.libraryh3lp.com: The video "Drums of Fu Manchu" (1940, Henry Brandon) 

has no call number and a note "holdings information temporarily unavailable".  Is this item still at Carnegie 

Mellon, and if so, may I request it through Interlibrary Loan?  I am a patron of the Indiana (PA) Free Library.  

Thanks!

12:54PM askandyver2@chat.libraryh3lp.com: hello

12:55PM askandyver2@chat.libraryh3lp.com: let me check .. but I am thinking it is online. hold please

12:56PM askandyver2@chat.libraryh3lp.com: It has a call number .. do you see the numbers following DVD?

12:57PM askandyver2@chat.libraryh3lp.com: Our videos are not loanable unfortunately.

Time

Patron talking 

(question)

Librarian talking 

(answer)



Data Cleaning and Preprocessing

Sentences to words

Most common words: 
“the”, “a”, “is”, “until”,…

Environment: 
Python 3.5.4
re
pandas
NLTK Toolkit 

libraries, library’s à library
playing, played à play



Customization of stop words
Standard English stop words in NLTK: 174  
Added customized stop words: 86

['actually', 'alright', 'also', 'and', 'appreciate', 'awesome', 'believe', 'best', 'bye', 'can', 'cmu', 'cool', 
'done', 'dont', 'else', 'even', 'fairly', 'glad', 'good', 'great', 'haha', 'happy', 'hello', 'helpful', 'hey', 'hi', 
'hmm', 'hopefully', 'however', 'im', 'just', 'let', 'lol', 'lot', 'luck', 'many', 'may', 'maybe', 'might', 
'minute', 'moment', 'much', 'nice', 'nope', 'no', 'now', 'often', 'ok', 'okay', 'one', 'ones', 'or', 
'perhaps', 'please', 'pleasure', 'plz', 'possibly', 'probably', 'really', 'right', 'ryan', 'seems', 'sorry', 
'sure', 'thank', 'thanks', 'thats', 'think', 'though', 'thought', 'thx', 'today', 'tried', 'trying', 
'unfortunately', 'welcome', 'well', 'will', 'wonderful', 'wondering', 'worries', 'yea', 'yeah', 'yep', 'yes', 
'yet']



Latent Dirichlet allocation (LDA) Topic 
Modeling

LDA: 
A generative 
statistical model 



LDA modeling with Gensim
• Training: 20 passes; random_state: 50 

• Ran model for k = [2, 20] 

• Decide best k 
• Evaluate perplexity scores and coherence scores for each k to decide 

best k

• Evaluate human interpretability for each k

• Topic stability through multiple runs

è k = 8, perplexity score = -7.38, coherence score = 0.44 

Environment: 
Python Gensim library 
(version 3.4.0)



Model Output 
[(0, '0.018*"dissertation" + 0.018*"thesis" + 0.012*"check" + 0.011*"copy" + 0.010*"help" + 0.009*"online" 
+ 0.008*"find" + 0.007*"title" + 0.006*"looking" + 0.006*"library"'),
(1, '0.068*"book" + 0.040*"library" + 0.017*"check" + 0.013*"available" + 0.012*"see" + 0.011*"help" + 
0.011*"hunt" + 0.011*"get" + 0.010*"hold" + 0.010*"borrow”’), 
(2, '0.026*"request" + 0.023*"loan" + 0.022*"get" + 0.022*"ill" + 0.022*"interlibrary" + 0.015*"illiad" + 
0.014*"need" + 0.014*"article" + 0.014*"email" + 0.011*"library”’), 
(3, '0.030*"article" + 0.023*"journal" + 0.020*"access" + 0.019*"search" + 0.017*"database" + 0.015*"link" 
+ 0.014*"see" + 0.013*"find" + 0.012*"help" + 0.011*"looking”’), 
(4, '0.039*"library" + 0.020*"access" + 0.013*"student" + 0.009*"need" + 0.009*"university" + 0.009*"help" 
+ 0.008*"get" + 0.008*"use" + 0.007*"know" + 0.007*"public”’), 
(5, '0.006*"citation" + 0.004*"m" + 0.003*"copy" + 0.003*"author" + 0.003*"style" + 0.003*"volume" + 
0.003*"v" + 0.003*"carnegie" + 0.003*"j" + 0.003*"vol”’), 
(6, '0.023*"access" + 0.020*"library" + 0.018*"id" + 0.016*"vpn" + 0.016*"link" + 0.016*"campus" + 
0.014*"try" + 0.012*"get" + 0.011*"log" + 0.011*"using”’), 
(7, '0.022*"librarian" + 0.017*"help" + 0.017*"email" + 0.014*"contact" + 0.012*"information" + 
0.009*"find" + 0.009*"question" + 0.008*"know" + 0.008*"liaison" + 0.008*"looking"')]
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Visualization with pyLDAvis

Environment: 
pyLDAvis library 
(version 2.1.2) 



Validation with VOSviewer

Software:
VOSviewer
(version 1.6.10) 



Conclusions
• Chat is valuable, especially to answer quick, basic questions
• Most chat questions are related to access to resources
• Not many questions are in-depth reference questions 
• Reasonable to involve both circulation and specialists in chat


