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Demographic Health Survey (DHS) data

DHS program was initiated in 1984 by USAID

DHS program carries out nationally representative demographic
and health surveys in developing countries in collaboration with the

statistical body of the respective countries

Main aim of DHS data is to support informed decision making in

developing countries

So far, more than 300 nationally representative surveys have been

carried out in about 90 countries



Spatiality of DHS data

Cluster coordinates :
Cluster is a group of 20-40 households

For the participants to remain anonymous the GPS coordinates for the cluster are
randomly shifted (2km in urban, 5km in rural area)

Displaced

Cluster Random Distance Appl,ed 8:}512?-‘




Automatic Processing

Merging

Merged Data preparation

DHS data /~ ] using srvyr =
package

Data modeling

Prediction
‘\ using raster [« using o
package RandomForest
A 4

/covariate data/
/
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DHS Data Download

The

DHS ¥ Program

Demographic and Health Surveys

o

T {=)USAID Data download
* [www.dhsprogram.com]

WHO WE ARE WHAT WE DO ‘WHERE WE WORK DATA PUBLICATIONS TOPICS
I

The DHS Program > Data > Available Datasets

R | Aveieble Damees

ABOUT THE DATA
AFGHANISTAN

How the data is saved

Afghanistan 2015 Srandard DHS MName Date modified Type Size 2
ALB_2008_50 1/18/2017 10:13 AM  File folder
g =n 2010 Spacial ARM_2010_61 2017 10:12 AM  File folder
BDI_2010_61 :33 PM File folder
ALBANIA BEN_2006_51 File folder
BEN_2011_61 File folder
BFA_2010_62 File folder
BFA_2014_70_MIS 2017 12:24PM  File folder
N - oo0s-09 Standard DHS BGD_2007_51 2017 10:14 AM  File folder
— BGD_2011_61 2017 10:15 AM  File folder :
Inside country folders
ANGOLA BOL_2008_51 1/18/2017 10:177AM  File folder
Survey CIV_2011_62 Mame - Date moedified Type Size
CMR_2011_61
COD 2007 50 | BJIRG1FL.DOC 2 PR Microsoft Word 9... 114 KB
5 oD 2012 61 | | GE.cpg 1 PR ZPG File 1 KB
COG 2005 51 | | GE.dbf 1, PR DEF File 2,346 KB
COG_2011 60 || GE.prj 14 PR PRJ File 1 KB
oL 2010 61 | | GE.sbn 1/37/,2074 3:03 PM SEM File T KB
COM 2012 61 [ GE.sbx 1/31/2014 3:05 PM SBX File 1KB
DOM_ZOOT_SZ || GE.shp 1/31,2014 3:05 PM SHP File 21 KB
DOM:ZOH:BW | | GE.shp.xml 2/12/2014 3:08 PM XML Document 25 KB
experience on our website. Learn more EGY_2008_5A || GE.shx 143142014 3 SHH File 6 KB
EGY_2014 61 L | HR.SAW 2/11/2014 2: 5S4V File 73
ETH_2011_61 L | IRSAN 2/11,2014 2:20 PM 548V File
ETH_2016_70 l_'l sdr_subnaticonal_boundaries.cpg A4523/,2015 4:29 PR CPG File 1 KB
GAB_2012_61 || sdr_subnational_boundaries.dbf PM DEBEF File 43 KB
GHA_2008_54 || =sdr_subnational_boundaries.prj S PM PFRJ File 1 KB
GHA_2014_71 | | sdr_subnational_boundaries.sbn S PM SEM File 1 KB
GIN_2012_62 || sdr_subnational_boundaries.sbx PM SBX File 1 KB
GMB_2013_60 | | sdr_subnational_beoundaries.shp PM SHP File 8_3 KB
GUY_2009_51 || =sdr_subnational_boundaries.shp.aml PR XML Document 12 KB
|| sdr_subnational_boundaries.shx PrA SHX File 1 KB




Data Extraction

A B C D E F G H | ] K L M N 0 P Q R 5 [«
1503 IYEAR  FNAME geo  Temp mDHSU Trend  AgPopRurdaiy  Tested IMPACT V70SV1 V705V2 HV246G HV246H HV2461 HV246)  HV246K
2 |ALB 2008 ALE_2008 50 1 Agric-self Agric-emgPIGS ~ NONE  NONE  NONE  NONE
3 |ARM 2010 ARM 2010 61 1 Agricultur Agricultur PIGS  RABBITS  NUTRIA/F BEEHIVE NONE
[ aF" af~ ok~ ™ af~ af" af " af~af" ok af" e~ ak-aF 4 |BDI 2010 BDI_2010_61 1 1 Agricultur Agricultur PGS~ GUINEAPIRABBITS NONE  NONE
| | 161 1 1 1 NA Agricultur Agricultur NONE ~ NONE  NONE  NONE  NONE
6 51 0 1 Agric-self AgricemNONE ~ NONE  NONE  NONE  NONE
l\data 162 1 1 1 1 Agricultur Agricultur NONE ~ NONE ~ NONE  NONE  NONE
| = D . 751 1 Agric-self Agric-emy GOATS/SECHICKENSMONE ~ NONE  NONE
I( Ind_data UMS?;QmQ A u;:]agpsrs’[;?ratlon_* 161 1 Agricultur Agricultur BULLS/BUIGOATS/SHCHICKENS NONE  NONE
g 1 470 1 Agricultur Agricultur BULLS/BUI GOATS/SFOTHER FANONE  NONE
| package 351 0 Agric-self AgricemgNONE ~ NONE  NONE  NONE  NONE
| | 62 1 1 NA Agricultur Agricultur PIGS~~ NONE  NONE  NONE  NONE
| 161 1 1 NA Agricultur Agricultur PIGS~ NONE  NONE  NONE  NONE
I_ S 361 1 1 1 NA Agricultur Agricultur PIGS~ DUCKS NONE  NONE  NONE
Prediction Data modeling 750 1 1 Agric-self AgricemgNONE ~ NONE  NONE  NONE  NONE
using raster using 551 0 1 Agric-self Agric-emgNONE ~ NONE  NONE  NONE  NONE
package RandomForest 1.60 0 1NA NA Agricultur Agricultur NONE ~ NONE ~ NONE  NONE  NONE
261 0 Agric-self AgricemgNONE ~ NONE  NONE  NONE  NONE
12 61 1 1 NA Agricultur Agricultur NONE ~ NONE  NONE  NONE  NONE
17 52 1 Agric-self Agric-emgPIGS  TURKEVS/INONE ~ NONE  NONE

1

. 13_61 Agricultur Agricultur PIGS GOATS/SFDUCKS/TUNONE ~ NONE -
covariate data
® . ’

Main data extracted
* Household economic activity

« Country specific livestock variable
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DHS Data Preparation

 DHS surveys are complex surveys that is;

Cluster
data

csv doc

* They are stratified

 They are clustered

|

Merging Merged Data preparation l
i DHS data /| using srvyr —>
package |

|

 They are random

Prediction
using raster
package

Data modeling
using

RandomForest

« Sampling error was corrected using sample weights,

this was done using srvyr package

« Data aggregated per cluster for household that have

got at least one cattle

11



Data Modelling and Prediction

csv doc

4 -2 0 2 4 6 8

Random Forest
It is @ machine learning technigque that
uses decision trees
At each node there is split based on
how much the new partition reduces

the model error

Merging Data preparation °
i using srvyr =
package
___________ -
| | Prediction Data modeling
using raster using L
I package RandomForest | |
: |
: |
I . I
covariate data
- |
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Data Modelling and Prediction: Covariates

« Livestock production systems
PosDaa ks AgNRRASEERaRNE LY * Precipitation
FHTHH AP ﬁ-t}%fq*e‘”‘{
S e e R M Y
h‘ sEaRRERERERE s < - DEM
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« Travel Time
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« Slope



Data Modelling and Prediction

nightlight
dem
LPS
graz
pop
access
Ic
ndvi_a?2
prec
ndvi_a0
crop_c
slope
ndvi_at
lgp
ndvi_ad

DHS_data_rf
| | [ | [ [
0 5 10 15 20 25
dem
IncNodePurity LPS
pop
] . nightlight
Model after selection using VSURF access
graz
package prec
ndvi_a2
Mean of squared residuals: 0.0374028  ndvi_ao
. lgp
% Var explained: 55.76 crop_c

Full Model
Mean of squared residuals:
0.03818643
% Var explained: 54.84

DHS_data_rf2

IncNodePurity



Map

Predicted map
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Way Forward

Data Adjustment

Adjust the dataset to conform with the United Nations Population

Data

Where there is recent census data, adjust the dataset to conform

with the census data

Incorporate temporal aspect of the data

Other Application

The dataset and code can be used to map other socioeconomic

such mobile phone ownership, access to information, nutrition
17



“The goal is to turn data into information,

and information into insight”

By carty Floring
better lives through livestock

ilri.org

ILRI thanks all donors and organizations which globally support its work through their contributions to the CGIAR system

Patron: Professor Peter C Doherty AC, FAA, FRS
Animal scientist, Nobel Prize Laureate for Physiology or Medicine—1996

Box 30709, Nairobi 00100 Kenya ilri.org Box 5689, Addis Ababa, Ethiopia

Phone +254 20 422 3000 better lives through livestock Phone +251 |1 617 2000
Fax  +254 20 422 3001 Fax +251 |1 667 6923
Email ilri-kenya@cgiar.org ILRI is a CGIAR research centre Email ilri-ethiopia@cgiar.org

ILRI has offices in East Africa * South Asia * Southeast and East Asia * Southern Africa * West Africa

@ @ This presentation is licensed for use under the Creative Commons Attribution 4.0 International Licence.
BY


http://www.cgiar.org/about-us/our-funders

