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Uncertainty is like the weather

Everyone talks about it but 
nobody does anything about it.
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1. Ignore it

2. Constrain our conclusions

• Document our uncertainty

• But this is hard to do in networks!

3. Simulate our uncertainty
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Ignore it
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Constrain our results
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Document our uncertainty

Dates

1. “point” events? Or durations? 

2. How precise are your sources? 

3. How varied is that precision? 

@matthewdlincoln



Document our uncertainty
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Document our uncertainty

Month
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Document our uncertainty

• If you’re dealing with times, not just dates. . . then 
watch out for time zones. Python and R both have 
specialized libraries for these.

• When hand entering dates, make sure to validate the 
dates! You will inevitably enter YYYY-02-31, which 
doesn’t exist. 
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Document our uncertainty

• What to do with uncertain data?
• I need point data: take the midpoint of date ranges
• Temporal network analysis: use start & end dates to establish when 

edges or nodes enter / leave the network
• https://programminghistorian.org/en/lessons/temporal-

network-analysis-with-r
• Randomly sample within date range (more on that later)
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Document our uncertainty
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Document our uncertainty

@matthewdlincoln



Document our uncertainty

AAT “attribution 
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Missing data is “viral” in networks
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Missing data is “viral” in networks
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Missing data is “viral” in networks
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Missing data is “viral” in networks
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Missing data is “viral” in networks
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Missing data is “viral” in networks

• Avoid metrics that rely on shortest path lengths 
(graph diameter, betweenness centrality)

• Metrics about the entire graph (density or 
connectivity) are slightly safer to use when you 
know you have missing data
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Simulate our uncertainty

Sales per year in the 
Knoedler Stockbooks, 

colored by genre
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Simulate our uncertainty
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Simulate our uncertainty

https://mdlincoln.shinyapps.io/missingness/

@matthewdlincoln

https://mdlincoln.shinyapps.io/missingness/


Think / Pair / Share

1. Get together with your group

2. Identify ONE variable in your data where 
you have uncertainty/missing data

3. Present this variable to the group: how 
are you managing missing values, and 
how does it affect your research 
question?
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