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SAE (§.b.2

Initial specification depending on input factors

Indicator Yes | Meanor | No D: Direct
total? estimation

approaches.

I i

Yes [ small No NO | small Yes A1: The basic

domains? domains? area-level
model and its

Disaggregation

) extensions for
Data Yes| Unit-level |NO NO| Unit-level |65 means and
availability data? data?

(¥

totals including,
e.g, the spatial-
correlation and
robust models.

SAE methods U1 A1l A2 U2

A2: Area-level models for other indicators such as ratios. These can either use transformations or a non-linear model specification.
U1: The basic unit-level model and its extensions for means and totals, including robust models.

U2: Extended unit-level models such as the ELL and the EBP approaches.
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SAE software

Overview of R packages for small area estimation
Package Model type VignettessPaper
Unit Area
Basic direct and indirect estimators in sae

- R package sae: Methodology
= sae: An R Package for Small Area Estimation

0
9
o
X
X

L)

emdi > > = The R Package emdi for Estimating and hMappina Regionally Disagaregated Indicators
- A Framework for Producing Small Area Estimates Based on Area-Level Models in R

rsae = - Robust small Area Estimation: a Vignette

hibsae > >

JoSAE < > - Vignette of the JoSAE package

BayesSaE =

saery >

mme > = mme: a package for small area estimation with multinomial mixed models

smallarea > = AN overview of Fay Herriot model with our package smallarea

sacRolbust > - Notes on the fixed point frameworlk

msae >

AN =

Overview of Stata packages for small area estimation

Overview of further packages for small area estimation

Package Model type Vignettes/Paper
Unit Area
X o Tsae A Stike PEckaaR for UMt Level Small Aes Ethmation Package  Model type Vignettes/Paper
MSAL v
R > T e Unit Area
S e ?

PovMap X *+ Using PovMap2: A user's guide

Overview of SAS packages for small area estimation

Package Model type Vignettes/Paper

Unit Area
S5tatCan prototype x X * Development of a small area estimation system at Statistics Canada
Mukhopadhyay and x X * Small Area Estimation for Survey Data Analysis Using SAS® Software

McDowell
Overview of Python packages for small area estimation
Package Model type Vignettes/Paper
Unit Area

samplics x X * Area level model: empirical best linear unbiased pradictor (EELUP)
* Unit level model: empirical best linear unbiased Prediction (EBELUP)
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Some International SAE application on SDG’s (GOAL

Goal 1. End poverty in all its forms everywhers

¥ Case studies

Poverty mapping is one of most commen applications in small area estimation. Many examples are available for the proportion of population living below the international or national poverty line {indicators 1.1.1 and 1.2.1),

World Bank applications
The Warld Bank proposed & poverty mapping process that was conducted in several countries. Based on surveys and additional data scurces, various poverty and inequality estimates such as the Foster-Greer-Thorbecke poverty estimates and the Gini coefficient were derived.

The repert Mare than a pretty picture - Using poverty maps to design better policies and interventions published in 2007 shows case studies for the countries Albania, Bolivia, Bulgaria, Cambodia, Yunnan Province (Chinal, Ecuador, Indonesia, Mexico, Morocco, Sri Lanka, Thailand and Vietnam that descrive all poverty mapping steps and also
essons leamed. Hence this can be 2 good starting peint for a new poverty mapping study.

n 2005, the Werld Bank provided technical assistance to the Philippine national statistical system to leverage on small area estimation technigues to produce municipality- and city-level peverty statistics. The Philippine Statistics Authority conducts the Family Income and Expenditure Survey (FIES), which s the main source of official poverty statistics in
the country, every three years, The small area estimation technigue used in the Philippines is based on the ELL methad., It entails regressing (log) per capita household income from the FIES with auxiliary informatien from the FIES, the Labor Force Survey, and the Census of Population and Housing, The model regressors include survey-oblainable
variables such as educational attainment of the househeld head and other household characteristics, and census-derivable information [ike average family size in a village, and other village-level information. Since small area poverty statistics became available in 2005, numerous govemment agencies have used these data as inputs for farmulating and
implementing poverty reduction programs. For example, the Philippine Depariment of Social Welfare and Development (DSWD) used the estimates to identify poor municipalities for its National Household Targeting System for Poverty Reduction (NHTS-PR) data collection.

Indicators | Disaggregation dimension = Data availability Estimation approach Model

11.1/1.21 | Spatial Unit-level survey and auxiliary data | Model-based estimation | ELL

Poverty estimation in Chilean comunas

To imprave fund allocations ameng comunas, the Chilean Ministerio de Desarralle Social (in the following the ministry) is required to provide poverty estimates for all 345 comunas in Chile which is the smallest territorial entity. After the evaluation of various options, the ministry decided to combine the National Socioecanomic Characterization Survey
(CASEN), which is Chile's official data source for poverty statistics, with relevant administrative records, Since 2011, model-based poverty statistics are obtained for Chilean comunas,

Indicators = Disaggregation dimension | Data availability Estimation approach Model

121 Spatial Unit-level survey and area-level auxiliary data | Model-based estimation | Arcsin-transformed area-level model

Small Area Income and Poverty Estimates (SAIPE) program by the U.S. Census Bureau

The SAIPE program produces small area estimates of income and poverty statistics for all school districts, counties, and states, The estimates are based on several data sources such as the American Community Survey and Federal Income Tax Returns, The produced indicators do not exactly follow the definition of the SDGs but the example is added
since the SAIPE program is continuously improving their approach and the disaggregation is not only spatial but alse by age groups.

Indicators = Disaggregation dimension | Data availability Estimation approach Model

Spatial and age Unit-level survey and area-level auxiliary data | Model-based estimation | Log-transformed area-level model

Mean income in Middle-layer Super Qutput Areas in England and Wales

Super Qutput Areas (SOAs) are a geegraphic hierarchy introduced for the reporting of small area estimates. The mean pepulation of Middle-layer SOAs (MSOAs) ranges from a minimum ef 5,000 to 7,200, Te obtain different inceme estimates (e.g, equivalised and unequivalised) for the MSOAs, data from the Family Resources Data is combined with
edditional data including Census information, energy consumption and house price statistics using a linear mixed model.

The case study is explained on the hemepage with mare methodological details in the technical repart.

Indicators | Disaggregation dimension = Data availability Estimation approach Model

Spatial Unit-level survey and area-level auxiliary data | Model-based estimation | Log-transformed unit-level model
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* Guidelines on small area estimation for city statistics and other
functional geographies estimation.https://ec.europa.eu/eurostat/web/products
-manuals-and-guidelines/-/ks-ggq-19-011

* Guidelines on SAE ESSnet on SAE (2012)
https://ec.europa.eu/eurostat/cros/system/files/\WP6-Report.pdf

» Tzavidis et al. (2018)From start to finish: a framework for the production of
small area official statistics J. R. Statist. Soc.A (2018) 181,Part4,pp.927-979

* UNSTATS wiki page/ The SAE Toolkit )
https://urlsand.esvalabs.com/?u=https%3A%2F%2Funstats.un.org%2Fwiki%2Fdispl
aV%2FSAE4SDG%2FSAE4SDG&e=17¢c5563b&h=502428d8&f=n&p=y
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