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How can we use non-traditional data 
for complementing and improving 

existing migration statistics? 



Hope: 
Better data => better outcomes 



What’s wrong with current data? 

? 
Question: how many people moved from Italy to Spain in 2015? 

5,003 17,350 



In a humiliating admission by the Office for National 
Statistics (ONS), its migration statistics quarterly report 
– which the UK government use to inform policy – has 
been reclassified as “experimental”. 
The move comes after statisticians discovered earlier 
estimates of net migration between 2009 and 2016 
from the EU8 countries - Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Poland, Slovakia, Slovenia – 
were too low. 

https://www.theguardian.com/world/2019/aug/21/eu-migration-to-uk-underestimated-by-ons-analysts-say 
 

Aug. 21, 2019 

https://www.theguardian.com/world/2019/aug/21/eu-migration-to-uk-underestimated-by-ons-analysts-say


Even for migration among rich countries 
data can be bad. 

 
Even worse during humanitarian crises. 



Talk Outline 
• New Data, New Concepts 

– Google+: from migration corridors to migration clusters 
– Twitter: effect of definitions on results 
 

• Knowing the Present 
– Yahoo IP addresses: measuring recent migration flows 
– Facebook: how many Venezuelan FB users are in Colombia 
– Satellite imagery: counting cars from space 
 

• Predicting the Future 
– Google Trends: migrants searching for a better life 
 

• The Importance of Goats 
– Beyond big data: context, context, context 



NEW DATA, NEW CONCEPTS 
Exploring new concepts and definitions 





Beyond Origin-Destination Migration Analysis 

I’m a German citizen living in Qatar. So did I migrate 
from Germany to Qatar? 
Yes, according to Qatari border control. 
But: Germany (78->99), United Kingdom (99->03), 
Germany (03->07), Switzerland (07->09), 
Spain (09->12), Qatar (12->now) 
 
Use the “places lived” on Google+ 
Done in 2012, no “currently”, just set of places 
Get tuples of co-lived countries 
Obtained for 22.6M users 



Are there “higher order” patterns of migration? 

(A,B), (A,C), (A,D), 
(B,C), (B,D), (C,D) 

(A,B), (A,C), (A,D), 
(B,C), (B,D), (C,D) 

same different 



Identifying “unexpected” clusters 

• Given large users counts for all of (A,B), (A,C), and 
(B,C) we would expect a large count for (A,B,C) 

• Given small users counts for all of (A,B), (A,C), and 
(B,C) we would expect a small count for (A,B,C) 
 

Formalized expectation: 
|ABC| ~ min(|AB|,|AC|,|BC|)∗avg(|AB|,|AC|,|BC|) 
 
Spearman rank correlation .75 with |ABC| 



Which Triples Occur More/Less Than Expected 

More than expected: 
• (Spain, France, Italy) 
• (UAE, India, Singapore) 
 
Less than expected: 
• (Brazil, Mexico, USA) 
• (Canada, China, UK) 

Most discriminative features for 3-class distinction 





Duration and Interval 

duration interval 
Your main residence for past X months? Where were you […] years ago? 



• Collected user tweet histories for ~62k users 
with at least some tweets in the US 

• 15.3 million geo-tagged tweets 
• Mean of 250 tweets per user 
• Migration between 9 US census divisions 





The Duration-Interval Interplay 

Plot of estimated migration rate as a function of 
interval and duration length. Rates were estimated 
fixing July 1st 2012 as the starting point. 



KNOWING THE PRESENT 
What’s happening? 





How many people emigrated from the US in 2020? 



IP Address => Approximate Geolocation 

• Any online service 
you frequently use 
knows your coarse-
grained mobility 
pattern 
 

• We used 
anonymized data 
from Yahoo 

https://www.maxmind.com/en/geoip-demo 
 

~10km 

https://www.maxmind.com/en/geoip-demo


Data Collection 
• Large sample of anonymized Yahoo email meta data, including self-

reported birth year and gender 
• Sent email between September 2009 and June 2011, at least once a 

month 
• 43 million users, half from the US 
• Migration: different modal country for [Sep 2009, Jun 2010] and [Jul 

2010, Jun 2011] 
• Also obtained internet penetration for (country, age, gender) group 
• And migration data for European countries from Eurostat (for 

calibration) 



Internet => Young & Educated => More Mobile 

• Expect a particular type of selection bias: 
• Highly mobile people are early adopters for internet (and 

email) use 
• Introduce an ad-hoc correction factor (CF) 

 
 

• pgac = internet penetration for gender g, age group a and 
country c 

• k = factor that controls the strength of the selection bias 
100% internet penetration  =>  CF = 1.0 
Low internet penetration  =>  CF < 1.0  

 
Tune k using data from Europe 



Results for the United States 

Red line: after applying correction factor. Top of gray area: estimates from raw data. 





How many Venezuelans are living in Colombia? 





Expats Across US States 
20
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2017 



Expats Across Countries 
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15
 

2017 

regression line 



Age-Specific Selection Biases 



Bias Reduction via Model-Fitting 

Mean out-of-sample absolute percentage error 37%, 
down from 56% without origin-age bias correction 
Adjusted R^2 = .70 
Does not use GDP, language, internet penetration, … 

z = age-gender group  

i = country of birth 
j = US state of residence 



Correcting for non-Facebook users 
assuming same Facebook penetration 

as in Colombia in general 

Different UN estimates 
for Latin America 

Number of monthly active Facebook 
users who “lived in Venezuela” and 

are living in Colombia at the time 

Venezuelan Exodus 



Validation w/ (Few) Available Data 

Registro de Administrativo de 
Migrantes Venezolanos (RAMV) 

- Jun, 2018 

Facebook - Jun, 2018 

Kendall's τ = .71 (n=31) 



Previously Unavailable Estimates 

Brazil - Facebook. Feb 2019 Peru - Facebook. Feb 2019 Ecuador - Facebook. Feb 2019 



Predicted Income Based on OS 

We fit a regression model to predict country-level GDP 
across host countries (n=15) using the percentage of FB 
users using iOS devices (adj. R2 = .87).  
 
=> “Given that X% of FB users have an iOS device, I would 
expect a per-capita GDP of Y USD per year.” 
 
Apply this model to the Venezuelan migrants and 
refugees in different host countries. 



Predicted Income Based on OS 



Changes to Facebook’s Backend 



Operational Impact 



Give up on “gold standard” data 
 
Make certain model and bias assumptions 
 
Estimate which true data would be most 
likely to satisfy those assumptions and 
generate the observed data 

Combining Different Data Sources 





Are traces of migration visible from space? 



QATAR COMPUTING RESEARCH INSTITUTE https://www.nytimes.com/interactive/2020/02/14/world/middleeast/syria-idlib-displaced.html 
 

Can we see this from space? 

https://www.nytimes.com/interactive/2020/02/14/world/middleeast/syria-idlib-displaced.html


Does Movement Happen by Vehicle? 

“Transport: most IDPs made the first move in 
vehicles while others walked. For vehicles, 
sometimes they had their own motorcycles or 
cars, or family members had space in their 
vehicles.” 

No Where Safe to Go: A Study of Internally Displaced Population Movement for 
the Affected Population in Syria 
NGO Forum - Humanitarian Trends Analysis Unit, December 2015 

Very different from the “Caminantes” in Venezuela/Colombia  



Before fighting 



During fighting 



After fighting 



Lots of biases that need fixing 
- nadir angle, urban vs. rural, day-of-week 
Build a meta model on top 
- Count of cars -> displacement estimate 

Uses model from “Measuring Human and Economic Activity from Satellite Imagery to 
Support City-Scale Decision-Making during COVID-19 Pandemic”, IEEE TBDATA 

Automated Car Detection 



PREDICTING THE FUTURE 
Are people getting ready to leave their homes? 





Are people searching on Google for a better life? 



Google Trends 







Destination: Germany 



Origin: EU+EFTA 



Predicting EU-Germany Migration 
More limited and controlled setup than related projects 
 
Online survey to help guide lag analysis: 
“Approximately how much time has elapsed between the beginning of 
your planning for your move to Germany and your arrival in Germany?” 
 
Additional data: 
* Data for registration of EU nationals in Germany (“ground truth”) 
* Gallup World Poll, including questions on emigration intent 
* Employment data for EU countries 
* Data from the Goethe Institute on interest in German language courses 
 
Currently: trying to address sparsity for smaller countries 
 

Ongoing … 



THE IMPORTANCE OF GOATS 
Context, context, context 









By Cpl. Paula M. Fitzgerald, USMC - United States Department of Defense, 
Public Domain, https://commons.wikimedia.org/w/index.php?curid=28141538 

Somali Goats 

https://commons.wikimedia.org/w/index.php?curid=28141538


 Rebeca Moreno Jiménez  

“It’s all about context,” she says. “Silicon Valley 
data scientists are far away from the reality and 
the ethical problems data [present] in an 
unequal world. Trying to explain the complexity 
of this world with a few models and some 
datasets are too limited in [the humanitarian] 
sector. [The humanitarian sector] is about 
humans, and sometimes irrational and rational 
human choices. ” 
 https://medium.com/unhcr-innovation-service/a-goat-story-3ed6bdd2b237 

 

https://medium.com/unhcr-innovation-service/a-goat-story-3ed6bdd2b237


Hooked? => Big Data for Migration Alliance 



Thanks! 



Questions? 

Biggest risks? 

Power asymmetries? 

Privacy? 

Ease of data collection? 

Fake accounts? 

Will FB disappear? 

Cui bono? 

Data literacy of stakeholders? 

Other digital data sources? 

Relation to Big Tech? 
Integration processes? 

Who’s left behind? 
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