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Global poverty headcount rate (measured at $2.15 (2017 PPPs))
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It is unlikely to achieve the World Bank’s twin
goal of reducing the international poverty
rate below 3 percent by 2030

Acceleration of the pace of poverty reduction
is needed

However, deprivation of poverty data makes
evidence-based policy making difficult.

Low-income countries and fragile states have
poverty data only every seven years. Poverty
data at the project level are even more
limited that it is difficult to know what works
and what does not work



What is SWIFT?

SWIFT: Rapid Poverty Monitoring Tool

Poverty data are limited because a traditional way of collecting and
producing poverty data is costly, time-consuming, and complex

SWIFT is an innovative poverty monitoring tool engineered by machine
learning technique and new ICT technology and can estimate poverty,
inequality, and poverty profiles cheaply, quickly, and easily

SWIFT has been implemented or under preparation in 65 countries for
197 applications

The SWIFT methodology has been reviewed and improved and now
can estimate poverty annually or even quarterly (Yoshida et al. 2022)
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https://elibrary.worldbank.org/doi/abs/10.1596/38095
https://elibrary.worldbank.org/doi/abs/10.1596/38095

How does SWIFT work?

Household Budget Survey SWIFT survey

"@ehse Machine Learning techniques to
find a formula that connect
consumption with limited number of

non-consumption variables

Identify only the most relevant variables X’

Collecting data X’ using
smartphones/tablets = CAPI
(Computer Assisted personal
interview)

C: Log of Consumption

X: Variables collected by HBS

X’: Among X, variables correlates the most with consumption;
variables collected by HFPS

C=F(X’): Predicted consumption
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A typical formula F(X)
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@ WORLD BANKGROUP In the case of Sao Tome Principe, we needed only 10 variables to get adj R2=40%

2010 Rural model

Coefficient Standard Error

0.06
0.02
0.00
0.16
0.17
0.03
0.00
0.03
0.09
0.03
0.04
0.04
0.07

II

Survey of
Well-being via
Instant and
Frequent Tracking



Model Instability — A major challenge for
poverty nowcasting and forecasting

* Models trained by the latest
2016 2020 2021 2022 household budget survey might not
represent the relationship between
household expenditure and SWIFT
variables after a large shock.

e This issue is called “model
instability.”

ﬂ w
survey survey
* Model instability can happen in all
model-based projections if any
‘ I parameters in models are estimated
Models by the past data, e.g.,

microsimulations, CGEs, MPO
poverty projections.
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Model Instability in Afghanistan 2011 - 2016

Comparing the performance of standard SWIFT and
SWIFT PLUS using Afghanistan household survey 2011

and 2016
Actual Standard SWIFT
2011 (Training data) 38.3%
2016 54.5% 39.4%
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SWIFT PLUS — Including fast-changing variables in
models to limit the model instability

1. Household demographics and housing conditions
e Usually very little changes over time
*  Good for estimating cross-sectional variations
*  Bad for estimating intertemporal variations
2. Asset Ownership
e Relatively slow changes but respond well to the economic upturn in the medium term
* rreversibility — cannot be reduced easily
3. Fast changing variables: Consumption dummies, food insecurity
* Quick to respond to both negative and positive changes

* Good to predict poverty under economic downturns
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Power of SWIFT Plus

Comparing the performance of standard SWIFT and SWIFT PLUS using Afghanistan
household survey 2011 and 2016

Actual Standard SWIFT SWIFT PLUS
2011 (training data) 38.3%
2016 54.5% 39.4% 53.1%
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SWIFT 2.0 —an ultimate solution for model instability

2016 2020 2021

o
C
Hybrid

SWIFT

Hybrid survey with consumption for a sub-sample

C



SWIFT 2.0

* Collect consumption data from a small sub-
sample in each round of hybrid surveys

Hybrid

e Use them to estimate imputation models

e Since models are estimated from the same
round, there is no model instability issue

* But, it is costly if the sample size of the

. C=F¢(X
sub-sample gets bigger Year=t X)



Results of SWIFT 2.0 for Zimbabwe 2019

National
Rural

Urban

National
Rural

Urban

Poverty headcount rates for Zimbabwe 2019

Full sample (actual + imputed)

Sample size Poverty rate
2201 57.3%
1624 72.1%
577 24.3%

Subsample (actual only)
478
248

230

57.3%
73.3%

25.9%

SE
2.4%
2.5%

4.4%

3.8%
4.8%

5.1%



Opportunities for the future (1)

1. Addressing data deprivation

 SWIFT is being used to add poverty data and correct incomparability of poverty data
in 18 countries

2. Crisis monitoring — tracking the impact of climate shocks and surging
inflation on poverty

 SWIFT enabled us to monitor poverty, inequality, and income growth quarterly or
even monthly

 SWIFT was used to monitor poverty during the COVID-19 pandemic and surging
inflation and after climate shocks
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Applications of SWIFT to the COVID-19 High Frequency
Phone Surveys — Poverty trends
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Applications of SWIFT in the COVID-19 High Frequency
Phone Surveys — Inequality trend (Gini coefficients)
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Opportunities for the future (2)

3. Designing policy interventions that can reduce poverty and make
households more resilient

* In Malawi, SWIFT is used to see whether commercialization of agriculture strengthen
households’ resilience against climate shocks and inflation and increase their
productivity

* In Togo, SWIFT is used to create a shock-responsive cash transfer program

 SWIFT is used to measure affordability of electricity supply and health services

4. Expanding the network of SWIFT users to NGOs, civil societies, and
private sectors
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Partnership and supports

* Partnership
 SWIFT has been implemented with many internal and external partners
* Many internal agencies, donors, NSOs, NGOs, and academia used SWIFT
* Internally, IFC and GPs used SWIFT

* Supports

 SWIFT has received financial support from the Japan ED office and the
Poverty and Equity Global Practice.

* SWIFT has also received financial support from the Gates foundation and the
TFSCB Ill when implementing a pilot of using SWIFT for the COVID-19 High
Frequency Phone Surveys



SWIFT Team and Contacts

SWIFT team provides support to users. Whoever is interested in SWIFT, please contact us.

The list of SWIFT team:
Nobuo Yoshida (team lead) nyoshida@worldbank.org
Shinya Takamatsu stakamatsu@worldbank.org
Xueqi Li xlil7@worldbank.org
Kazusa Yoshimura kyoshimural@worldbank.org
Danielle Aron daron@worldbank.org
Silvia Malgioglio smalgioglio@worldbank.org
Shivapragasam Shivakumaran shival8@gmail.com
Haoyu Wu hwu4@worldbank.org
Aibek Baibagysh Uulu abaibagyshuulu@worldbank.org
Anjali Agrawal aagrawall3@ifc.org
Vasudevan, Aadarsh aadarsh7@bu.edu
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