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Poverty Monitoring in Bangladesh

Direct Estimation

Household Income and Expenditure
Survey up to Division level:

= To Measure the Poverty Situation of a Country
= To know about the household income, expenditure
and consumption status

Poverty and Extreme Poverty Headcount rates (%), 2000 to 2016

60.0
48.9
50.0 = 40.0
40.0 34.3 — 315
30.0 25.1 —_— 243
—n

20.0 12.9
10.0

0.0

2000 2005 2010 2016




Upazila level Poverty Map |

Poverty Monitoring in Bangladesh

Indirect Estimations

Small Area Estimation:

»* Due to the limited sample size in HIES it can’t produce reliable
estimates beyond Division/District level.

» Demand from planners, policymakers and other users for
more disaggregated level poverty estimates are increasing day
by day.

** World Bank Method (Elbers, Lanjouw and Lanjouw, 2003)
Growth Elasticity of Poverty (GEP):

** For National estimate of poverty, BBS projects the national
level poverty rate following Growth Elasticity of Poverty for
the interval years of HIES.
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The Data
for Now
initiative
at a
Glance

Supports countries in the wuse of innovative sources,
technologies and methods for the streamlined production and
dissemination of better, more timely and disaggregated data for
sustainable development.

Is co-led by the United Nations Statistics Division, the World
Bank, the Global Partnership for Sustainable Development Data,
and the Sustainable Development Solutions Network

Bangladesh, Nepal, Mongolia, Paraguay, Colombia, Ghana,
Rwanda and Senegal joined the initiative in September 2019

Bangladesh Bureau of Statistics (BBS) is the lead of the project at
the national level, with the active participation and engagement
of National an international Stakeholders, such as: Aspire to
Innovate (a2i), Poverty estimation Working Group, UN Data
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Composition of Working Team of Poverty Estimation

* Bangladesh Bureau of Statistics (BBS)
* General Economics Division (GED)

* Finance Division (FD)

e Bangladesh Bank (BB)

* Bangladesh Telecommunication
Regulatory Commission (BTRC)

 Aspire to Innovate (a2i) Programme
e Statistics and Informatics Division
* Prime Minister’s Office

 United Nations Resident Coordinatc
Office (UNRCO)



Objective of the Exercise

* To develop a model for Small Area Estimation of poverty using
various non-conventional data for the year of 2016.

* To compare the indirect poverty estimates derived from Small
Area Estimation with direct Estimates through Household Income
Expenditure Survey 2016.

* To replicate the model for new estimation of poverty for the year
of 2021 using non-conventional data.

* To build the -capacity in estimating Poverty using non-
conventional data including spatial data.
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Platforms Used

O ® -

GOOGLE EARTH ENGINE GEOGRAPHIC INFORMATION PROGRAMMING LANGUAGE
(GEE), SYSTEM (GIS) R.
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Type

Night Time Light (NTL)  Google Earth Engine
data

Vector Road Network, ArcMap

Data (non-

Educational Institutions,

" conventional)
Agricultural Crop Programming USEd
Production 2016 language R




pdated invitation: Activity ma; X ™% NTL - Earth Engine Code Edito X +

ngine.google.com

k- Rezaul RoniActivity *» Getting Started ? Rezaul RoniActivity U * Getting Started BdREN vSession Home Page - DRIP RPCA (P

e Earth Engine Search places and datasets... m
focs Asses

Get Link vI . Run vI Reset vl Apps E m

o L * Imports (1 entry) B A Use pria
» var dhk: Table projects/ee-georoni3l/assets/Dhaka this consc

.er scripts.

Owner (1) // define the countries of interest in this list
~ users/georoni31/NDVI dhk = dhk.geometry();
BNTL Map.centerObject(dhk);
~ Writer

No accessible repositories. Click Refresh to check again.
» Reader (1)
~ Archive

// add the layer to the map [ ] [ }
Map.addLayer(dhk,{color: ‘red'}, 'dhk");

// import the nightlight image collection | ' m e
var nightlight = ee.ImageCollection("NOAA/VIIRS/DNB/MONTHLY V1/VCMSLCFG");

// set the start and end dates

No accessible repositories. Click Refresh to check again. 10 var start = ee.Date.fromYMD(2016,1,1); [
~ Examples 11 var end = ee.Date.fromYMD(2016,1,31);
~ Image 12
B From Name 13 // filter for the period of interest

14 var nightlights2016 = nightlight.filterDate(start,end);
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Night Time Light
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dataxlsx - Microsoft Excel + Analyse-it®

Insert Draw Page Layout Formulas Data Analyse-it Review View Help ACROBAT Q Tell me what you want to do
Calibri 11 - A a — ¥+ 22 Wrap Text Number - = # Normal Bad
£ -

BJIU- - & 'A-' € 3= [= Merge & Center ~ .o, 9 000 Conditional Format as Good Neutral . Insert [

inter Formatting - Table -
N . Font . Alignment . Number . Styles
| | f | 491211777925

B C D E F G l
>de District N NTL_COUNT NTL AREA NTL MIN NTL_MAX NTL RANGE NTL !
56 BAGERHAT 18261.00 032 -029  55.64 55.93
12 BANDARBAN 23112.00 040  -0.78 6.22 7.00
. . 1 BARGUNA 7124.00 012  -0.19 8.10 8.30
* Six Statistics — 3 BARISAL 12651.00 022 -014 477 491
. 4 BHOLA 11086.00 019  -0.39 7.40 7.79
COUNT 70 BOGRA 14983.00 026 004  11.19 11.15
e SUM 13 BRAHMANBARIA 9828.00 017  -0.08  23.40 23.48
15 CHANDPUR 8626.00 015  -0.19 8.86 9.06
* MIN 76 CHAPAI NABABGAN)  8664.00 0.15 0.03 5.53 5.50
18 CHITTAGONG 21977.00 038  -0.28 271.85 272.13
* MAX 57 CHUADANGA 5937.00 010 005  11.66 11.61
. 19 COMILLA 15706.00 027 -001  29.50 29.51
MEAN 22 COX'S BAZAR 10215.00 018  -036  64.50 64.86
e STD 33 DHAKA 7538.00 013 004 132.34 132.31
81 DINAJPUR 17918.00 031 011  12.96 12.84
against the light intensity and 35 FARIDPUR 10421.00 018  -0.12  24.10 24.22
26 FENI 4548.00 008 007 1358 13.65

other non-conventional data
2o EO=e O ~
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Model
evelopment
in R

Rétudio

File Edit Code View Plots Session Build Debug Profile Tools Help

O -0y - [ ~ Addins -
Console  Terminal Jobs
R R411

Warning message:
package ‘readx1’ was built under R wversion 4.1.2

> data <- read_excel("C:/Data/Poverty_GIS_RS/A11_Data/data.x1sx")

> model <-Im(Pov_rate~ NTL_MEAN+NTL_STD+NTL_SUM+P_SUM+Rd_MEAN+Rd_SUM+wheat l6+Boro_l6+Aus_l6+Aman_16)

Error in eval(predvars, data, env) : object 'Pov_rate' not found

> model <-Tm(Pov_rate~ NTL_MEAN+NTL_STD+NTL_SUM+P_SUM+Rd_MEAN+RA_SUM+Wheat_l6+Boro_l6+Aus_l6+Aman_16,data = data)
> summary(model)

call:

Im(formula = Pov_rate ~ NTL_MEAN + NTL_STD + NTL_SUM + P_SUM +
RA_MEAN + Rd_SUM + wheat_16 + Boro_16 + Aus_16 + aman_16,
data = data)

Residuals:
Min 1q Median 3qQ Max
-20.641 -9.959 -3.250 8.946 38.335

coefficients:
Estimate Std. Errer t value Pr(>|t])
3

(Intercept) 1.691e+01 7.318e+00 2.311 0.0247
NTL_MEAN 5.375e+00 4.834e+00 1.112 0.2712
NTL_STD 1.502e+00 1.883e+00 0.798  0.4285
NTL_SUM -9.855e-04 7.00le-04 -1.408 0.1651
P_SUM 5.047e-06 2.887e-06 1.748 0.0863 .
RA_MEAN -2.642e-01 4.484e-01 -0.589 0.5582
Rd_SUM 3.189%-04 1.008e-03 0.316 0.7529
Wheat_16 8.334e-06 5.319e-05 0.157 0.8761
Boro_16 2.688e-06 1.333e-05 0.202 0.8410
Aus_16 -9.977e-05 5.644e-05 -1.767 0.0829 .
Aman_l6 2.970e-05 2.191e-05 1.355 0.1810
signif. codes: 0 *# 0.001 “*** Q.01 “*' 0.05 ‘.7 0.1 * " 1

Residual standard error: 15.07 on 53 degrees of freedom

(1 observation deleted due to missingness)
Multiple R-squared: 0.1856, adjusted R-squared: 0.03193
F-statistic: 1.208 on 10 and 53 DF, p-value: 0.3075

> newmodel <-predict(model,data=Data_2020)
summary(newmodal)

Min. 1st Qu. Median Mean 3rd Qu. Max.
12.42 22.65 27.29 27.45 31.93 43.35
newmodel <-predict(model,data=Data_2020)
summary (newmode1)

Min. 1st Qu. Median Mean 3rd Qu. Max .
12.42 22.65  27.29 27.45 31.93 43.35
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Environment  History  Connections  Tutorial —

2 ToConsole | =#ToSource @

Data_2020 <- read_excel("C:/Data/Poverty_GIS_R..
View(Data_2020)

predict(model, data=Data_2020)

newmode] <-predict (model,data=pata_2020)
write.x1sx(newmodel, file, sheetName = “Sheatl
model <-Im(Pov_rate~ NTL_MEAN+NTL_STD+NTL_SUM-..
data <- read_excel("C:/Data/Poverty_GIS_RS/A11..
Tibrary(readx1)

data <- read_excel("C:/Data/Poverty_GIS_RS/A11..
model <-Im(Pov_rate~ NTL_MEAN+NTL_STD+NTL_SUM-..
model <-Im(Pov_rate~ NTL_MEAN+NTL_STD+NTL_SUM+..
summary (mode1)

newmodel <-predict(medel,data=Data_2020)
summary (newnodel)

newmode] <-predict (model,data=Data_2020)
summary(newmode1)
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User Library

acos Another Object Orientation 050
System

askpass Safe Password Entry for R, Git 1.1
and S5H

assertthat sy Pre and Post Assertions 021

backports  Reimplementations of Functions  1.3.0
roduced Since R-3.0.0

baset: Tools for base64 encoding 0.1-3

BBmisc Miscellaneous Helper Functions 1.1
for B. Bischl

bit Classes and Methods for Fast 404
Memory-Efficient Boolean
Selections

bit64 453 Class for Vectors of 64bit 405
integers

blob A Simple 53 Class for 122
Representing Vectors of Binary
Data (BLOBS)
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Proposed EBP Model for SAE of Poverty

Remote Sensing Data

Night Time RS data

CNN

RS data (Landsat8 OLI) |
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Multiple Variables
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Auxiliary/Conventional Data

Disaster related data |
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Road Density/Accessibility

POI Accessibility

Population

LULC

v

PCA
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Selected Variables

EBP Model

CNN= Convolution Neural Network

PCA = Principal Component Analysis

SAE of Poverty
2021

/ . SAE from EBP
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