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From the Internal Displacement Monitoring Center
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agriculture and energy infrastructure

Demographic

- Population growth

- Youth buige

- North-south migraton

- Limiteg access to educaton

Displacement

7]\

threat of abduction

Emergence of
Boko Haram

Environmental
- Drought and iregular rainfall

- Shrinking of Lake Chag surface

- Development projects - damming of
tributaries ang irrigation

%

%

Economic

- High unemployment, especially youth
- Uneven development

- High reliance on imported food

- Food Insecurity and mainutrition

Conflict and violence

- Inter-ethnic conflict over Lake Chad
basin resourcas

- Tensions batween pastoralists and
sedentary farmers


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

Ken M - Politics ana
General Demographics




POLITICAL AND GENERAL
DEMOGRAPHIC FEATURES

Corruption Perception Index’ Gender Ratio’
Civil Liberties? Population Growth?
Political Rights? Age<5 Mortality*
Freedom Status? Life Expectancy®
Ratio of Female Legislators® Population age 0-14°

Population age 15-64°
Population Age 65+°

1. Transparency International
2. Freedom House
3. The World Bank
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2013 Predictions

Scores for Different Models
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Dan - Social



SOCIAL AND DEMOGRAPHIC FEATURES
PREDICTING SOCIAL RESILIENCE
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Disaster Data from the Centre for Research on the Epidemiology of Disasters



http://www.emdat.be/

SOCIAL AND DEMOGRAPHIC FEATURES
PREDICTING SOCIAL RESILIENCE

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

Adolescent Fertility Rate Unemployment
Access to Cell/Internet Vulnerable Employment
Access to Electricity Population (total)
Access to Good Sanitation Population age 0-14
GDP per capita Population age 15-64
Inflation Population Age 65+

Labor Force Participation
All data from the World Bank


http://opim.wharton.upenn.edu/risk/library/J2013RA_Cat-Models-DRR-Developing-Countries.pdf

SOCIAL AND DEMOGRAPHIC FEATURES
PREDICTING SOCIAL RESILIENCE

Running several decision trees narrows down the
features that are most important:

Adolescent Fertility Rate Unemployment
Aeeessto-CeliHnterret
Access to Electricity Population (total)

Access to Good Sanitation

Inflation Population Age 65+

Labor Force Participation
All data from the World Bank
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Using Social Resilience Data to Predict Refugee Counts

Algorithm

Accuracy

F1 Score

Precision

Recall

DecisionTreeClassifier

0.909861

0.307692

0.240741

0.426230

GaussianNB

0.131741

0.082994

0.043664

0.836066

BernoulliNB

0.081664

0.090076

0.047238

0.967213

LogisticRegression

0.953005

0.000000

0.000000

0.000000

RandomForestClassifier

0.927581

0.364865

0.310345

0.442623

A
,.A'r

DecisionTreeClassifier: 0.582
GaussianNB: 0.501

0.4 0.6
False Postive Rate

KNeighborsClassifier

BernoulliNB: 0.499
LogisticReq'ression: 0.557
RandomForestClassifier: 0.757
KNeighborA‘Classiﬂer: 0.588

0.8

1.0

0.662558

0.130952

0.074492

0.540984




2013 Predictions

Random Forest Classifier
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Emily - Climate




Feature Selection

ojojo

Forest Extreme Arable

Rainfall Freshwater Weather
Area | e
Disasters



DecisionTreeClassifier: 0.550
BernoulliNB: 0.611
GaussianNB: 0.639

SVC: 0.959
RandomForestClassifier: 0.721
KNeighborsClassifier: 0.781




True label

Confusion matrix

No Crisis 'I 4 8

Crisis

Predicted label
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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

ROC Curve

AUC: .95

Accuracy |Precision [Recall |F1 ROCAUC
KNeighborsClassifier(n_neighbors=2) 0.752418 |0.234205 |0.2272 |0.229571 (0.541100
SVC(gamma=1, C=10, kernel="rbf') 0.836601 |0.000000 |0.0000 |0.000000 |0.500000
SVC() 0.836601 |0.000000 |0.0000 |0.000000 |0.500000
LogisticRegression() 0.809608 |0.157278 |0.0388 |0.061593 |0.499478
BernoulliNB() 0.399673 |0.126255 |0.6344 |0.191476 |0.494114
GaussianNB() 0.293987 |0.181909 |0.9496 |0.305307 |0.557769
RandomForestClassifier(n_estimators=30) |0.934248 (0.821469 |0.7684 (0.791758 |0.867520
DecisionTreeClassifier() 0.902745 |0.708014 [0.6992 |0.701189 |0.820850




Scores for Different Models




Ken C - Security



SECURITY FEATURES

e Peace Index - 2008-2015°

e Terror Index - 2002-2014’

e Uppsala Universitet, Uppsala Conflict Data Program,
UCDP/PRIO Armed Conflict Dataset v.4-2015, 1946 — 2014

e 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



SECURITY FEATURES

e Peace Index - 2008-2015
e Terror Index - 2002-20141

e Uppsala Universitet, Uppsala Conflict Data Program,
UCDP/PRIO Armed Conflict Dataset v.4- 2015 1946 — 20144
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1. Institute of Economics and Peace

2. Uppsala Universitat, Department of Peace and Conflict Studies
3. Council on Foreign Relations



Under the hood ...

KNeighborsClassifier  LogisticRegression GaussianNB SVC DecisionTreeClassifier RandomForestClassifier BernoulliNB
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False Positive Rate False Positive Rate False Positive Rate Mean AUC: 0.6000 False Positive Rate False Positive Rate False Positive Rate
Mean AUC: 0.4556 Mean AUC: 0.7778 Mean AUC: 0.8444 Mean AUC: 0.5000 Mean AUC: 0.7519 Mean AUC: 0.6556
False Positive Rate
Oversample = True X Model=2 Bias =0.13

True Positive Rate

FCCUTECY Precision Confusion Matrix
Oversample = True Oversample = True DTC

X Model 0 X Model 0

HHHEE 1)

KNN Logit Gauss SVC DTC RFC Bemn KNN Logit Gauss SVC DTC RFC Bern

True label

Recall f1 Score

Oversample = True Oversample = True
X Model O X Model 0

BN skleam.metrics
00 sklearn.cross_validation

1 n |1

NN Logit Gauss SVC DTC RFC Bemn KNN Logit Gauss SYVC DTC RFC Bemn Predicted label




Classification Model: Stacked Generalization (Stacking)

Driver
Environment
Emily

Driver
Economic
Bryan

Driver
Political &
Demographic
Ken M

Meta-Learner

p—-

Driver

Social Issues
Dan

*

Tipping Point

Security & Terrorism

Ken C

Linear Sum of
Model "votes"
filtered for 2 or

more "votes

Vulnerability to Humanitarian Crisis

High Stress

Low Stress

Drivers-Tipping Point concept drawn from the Internal Displacement Monitoring Centre (IDMC) paper "Understanding the

Root Causes of Displacement: Towards a Comprehensive Approach to Prevention and Solutions" published in December 2015.




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

Irag

MIEINE

Mauritania

Rwanda

Syria



Aggregate Visual Analysis

http://bit.ly/RetugeeMap



Thank youl!

Ken J Myers | @KennethJMyers
Daniel Yawitz |l@YawitzD

Kenneth Chadwick | OutsideKen@gmail
Bryan Bumgardner | @BryanBumgardner

Emily Hough-Kovacs | www.emily-hk.com



EAC population female

InterstateAC arable land
NatureOfConflictTerr political _rights
Cummintensity population_growth
Internal AC population_15 64
IHAC unemployment
NumKilled life_expectancy
NumArmedConflicts youth_unemployment
NatureOfConflictGov population total
inflation labor force participation
food production _dom civil_liberties
terror_index adolescent_fertility
forestarea population 65 up
female legislators have good sanitation

peace Index gdp_ppp



EAC population female

Interstate AC arable land
NatureOfConflictTerr political _rights
Cummintensity population_growth
NEIREVA® population 15 64
IHAC unemployment
NumKilled life_expectancy
NumArmedConflicts youth unemployment
NatureOfConflictGov population total
inflation labor force participation
food production dom civil liberties
terror_index adolescent_fertility
forestarea population 65 up
female legislators have good_sanitation

peace index gdp_ppp



Predicting 2013

Scores for Different Models




Predicting 2013
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