
MODELING
REFUGEE CRISES

PROJECT MCNULTY:



REFUGEE
FACTORS

From the Internal Displacement Monitoring Center

http://www.internal-displacement.org/publications/2015/understanding-the-root-causes-of-displacement-towards-a-comprehensive-approach-to-prevention-and-solutions


Ken M - Politics and 
General Demographics



POLITICAL AND GENERAL 
DEMOGRAPHIC FEATURES

Corruption Perception Index1

Civil Liberties2

Political Rights2

Freedom Status2

Ratio of Female Legislators3

Gender Ratio3

Population Growth3

Age<5 Mortality3

Life Expectancy3

Population age 0-143

Population age 15-643

Population Age 65+3
1. Transparency International
2. Freedom House
3. The World Bank
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2013 Predictions



2013 Predictions

154 6

142



Dan - Social



SOCIAL AND DEMOGRAPHIC FEATURES
PREDICTING SOCIAL RESILIENCE

Disaster Data from the Centre for Research on the Epidemiology of Disasters

Binary classification:
Disasters that displaced 
+5000 persons

Assumption:
Countries with lower social 
resilience will see more 
displaced persons after a 
natural disaster

http://www.emdat.be/


SOCIAL AND DEMOGRAPHIC FEATURES
PREDICTING SOCIAL RESILIENCE

Adolescent Fertility Rate
Access to Cell/Internet
Access to Electricity
Access to Good Sanitation
GDP per capita
Inflation

Unemployment
Vulnerable Employment

Population (total)
Population age 0-14

Population age 15-64
Population Age 65+

Labor Force Participation
All data from the World Bank

Research points to these features as potential predictors
 of social resilience following similar natural disasters: 

http://opim.wharton.upenn.edu/risk/library/J2013RA_Cat-Models-DRR-Developing-Countries.pdf
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Running several decision trees narrows down the 
features that are most important: 





2013 Predictions
Random Forest Classifier

103 71

212



Emily - Climate



Arable 
Land

Extreme 
Weather
Disasters

Freshwater
Forest
AreaRainfall

Feature Selection





148 2

6 2



Bryan - Economic Data

“In a country well-governed, poverty is something to be 
ashamed of. In a country badly governed, wealth is something 

to be ashamed of.”
- Confucius



Did research and tested top economic 
factors:

1. Percentage of Domestic Food 
Production

2. Labor Force Participation
3. Youth Unemployment
4. Foreign Investment
5. Normalized GDP



Best model: Random Forest Classifier

AUC: .95





Ken C - Security



SECURITY FEATURES

● Peace Index - 2008-20151

● Terror Index - 2002-20141

● Uppsala Universitet, Uppsala Conflict Data Program,  
UCDP/PRIO Armed Conflict Dataset v.4-2015, 1946 – 20142

● Council on Foreign Relations, Invisible Armies Insurgency 
Tracker: A Visual History of Guerrilla Warfare From 1775 to 
20123

1. Institute of Economics and Peace
2. Uppsala Universitat, Department of Peace and Conflict Studies
3. Council on Foreign Relations
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Under the hood ...

134

18

4

3





Stacked Model Results

True Positives (3 votes) True Positives (2 Votes) False Positives (2 Votes)

Afghanistan Bangladesh USA

Colombia Bosnia Liberia

Sudan Bhutan Dem. Rep. of the Congo

Somalia Eritrea

Croatia
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Myanmar

Mauritania

Rwanda

Syria



http://bit.ly/RefugeeMap

Aggregate Visual Analysis
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Predicting 2013



Predicting 2013

170 4

4 29


