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I ntroduction
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● The project started in 2021 

amid the peak of COVID-19 

pandemic in Cambodia

● Development challenges: 

Lack of updated, easily 

accessible and granular data 

on poverty/vulnerabilities for 

targeted policy interventions

● What can be alternative to 

traditional data? ⇒ Big data 

& AI/ML



I ntroduction

The objective of this project is to use Big Data and AI to map 

multidimensional poverty/vulnerabilites in Cambodia (FIRST OF 

ITS KIND IN THE WORLD) 

Build capacity on using Big Data  and AI for 

mapping poverty/vulnerabilities

Developing an intuitive interface to access the data
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Choice of Indicators

Inspired by the UNDP’s Multidimensional Poverty Index (MPI)’s framework 

and localized based on consultation with relevant government’s ministries
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Choice of Indicators



● Educational Attainment

1/10

● School attendance

1/10

Education

1/5

● consumption and expenditure       1/5

Monetary                                                1/5

● overcrowding

1/30

● housing materials

1/30

● cooking fuel                                       1/30

● access to electricity                           1/30

● assets                                                1/30

● Livelihood based Coping Strategies  1/30

Living standard

1/5

● Food consumption score           1/25

● Access to health care                1/25

● Access to clean water               1/25

● Access to Sanitation                  1/25

● Hand Washing                           1/25

Health                                                     1/5

● unemployment

1/10

● underemployment                      1/10

Employment                                          1/5

16 indicators 

over 5 

dimensions

weight
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Choice of Indicators
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B ig Data
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B ig Data
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B ig Data
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B ig Data



B ig Data

Big Data is the massive volume of both 

structured and unstructured data that is 

so large and difficult to process using 

traditional techniques.

The UN Secretary General's Independent 

Expert Advisory Group (IEAG) defines Data 

Revolution as an “explosion” in the 

volume and production of data matched 

by a “growing demand for data from all 

parts of society”.
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B ig Data



MAchine learning

Artificial intelligence

Artificial Intelligence

Machine Learning

Deep Learning

Artificial Intelligence (AI)
any techniques that enable machines 
to solve a task

Machine Learning (ML)
Algorithms that allow computers to 
learn from examples without explicitly 
programmed

Deep Learning (DL)
A subset of ML which uses deep 
artificial networks as models
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Self-driving cars

Health care

Securitymedia recommendation

Spam filtersOnline banking

Chat bots
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MAchine learning

Artificial intelligence
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MAchine learning

Artificial intelligence



Self-driving cars

Health care

Securitymedia recommendation

Spam filtersOnline banking

Chat bots
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MAchine learning

Artificial intelligence



12

Method



During training the model will learn to identify

important features in the data and how they

relate to the indicators.

Model training

During inference or model classification we use

the trained model and apply it on the broader

dataset.

Model inference

Cambodia Socio 

Economic Survey

GeoSpatial data

During model validation we use an

independent dataset to verify the performance

of the model.

Model validation
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Method



Results

2000 2010 2020

2005 2015
Nightlight Phnom Penh

Satellite derived nightlight was found to be one of 

the most important variables for all models.
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Deprived households

Deprivation 
probability

non deprived households
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Results
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Percentage of deprived households at the township level

Education Health Living standard Monetary

Results
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Percentage of vulnerable households at different administrative 
levels 

Results
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Results
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Discussion
✔The dimension on employment was

not included in the study as there were

not sufficient data points to train the

model

✔Data points on deprived households

on food consumption score, access to

health care and school attendance

were very limited. The training and

validation show therefore mixed

results

✔Specific locations of the households

were not known and the questionnaire

was not developed for using in a

machine learning approach.
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conclusion &
✔Machine learning and big data can be very

powerful to map different vulnerability

indicators and dimensions.

✔The most vulnerable people in Cambodia

are located in the rural parts of the north

and north-eastern part of the country. They

are deprived in most dimensions.

Recommendations

✔ It is recommended to include the

coordinates in the socio economic survey

as well as including potential ML

approaching in the questionnaire design.
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https://cambodiapovertymapping.sig-gis.com/

Results
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https://cambodiapovertymapping.sig-gis.com/
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