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¥ Lecture topics

* Practicalities

* Topic 1: Introduction to SAE

* Topic 2: Basic concepts and approaches
* Topic 3: Direct estimators for domains

* Topic 4: GREG and calibration estimators
e Part I: Direct GREG and calibration
e Part II: Indirect GREG estimators
e Part III: Extended family of GREG estimators

* Topic 5: EBLUP estimators for domains
* CASE STUDY-1: SAE in SILC data
* CASE STUDY-2: EBLUP example
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https://wiki.helsinki.fi/display/SocStats/Small+area+estimation,+spring+2015

¥ Lecture topic 1

* Introduction to small area estimation (SAE)
e Motivation: why SAE?
o Key definitions
e Estimation tasks in SAE
o Software
e Examples
e Main literature
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“&. Small area estimation:
" World-wide trend

* An increasing need in society for reliable statistics

for regional and other population subgroups or
domains

e Why? Let us discuss this for a while...

* SAE: Challenge for scientific research
e What kind of a challenge? Let us discuss this point...

* SAE: Challenge for statistics describing the society
e Why?
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% EXAMPLE: Poverty mapping

More than a Pretty Picture: Using Poverty Maps to Design
Better Policies and Interventions

The allocation of resources and the design of policies tailored
to local-level conditions require highty disaggregated
information. Data on poverty at the local level is typically not
available because most household surveys are not
representative past the regional level. This volume aims to

maps in policy making. It presents the range of policies and
interventions which have been informed by poverty maps,

elements to their effective use by policy makers. The volume
also looks at the future of poverty maps in terms of new

technigues and new areas of application.

(See Terms & Conditions for use of these materials)

Full Document (4.3mb PDF)

Risto Lehtonen




‘.Q\ Lively SAE Research under EU’s
" Framework Programmes

* Small area estimation research under Framework
Programmes (FPs) in Europe

* Actors: Universities & NSIs

e EURAREA Project (2001-2004), EU / FP5

e AMELI Project (2008-2011), EU / FP7

e SAMPLE Project (2008-2011), EU / FP7
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http://www.ons.gov.uk/ons/guide-method/method-quality/general-methodology/spatial-analysis-and-modelling/eurarea/index.html
https://www.uni-trier.de/index.php?id=25157
http://www.sample-project.eu/

‘* Series of SAE Conferences

* EWORSAE European Working Group on Small
Area Estimation http://sae.wzr.pl/
SAE1993 (Warsaw, Poland)
SAE2000 (Riga, Latvia)
SAE2005 (University of Jyvaskyla)
SAE2007 (University of Pisa)
Recent Advances in SAE (RRC09) (Univ. of Trier)
SAE2009 (University of M. Hernandez, Elche)
SAE2011 (University of Trier)
SAE2013 (Bangkok)
SAE2014 (Poznan University of Economics, Poland)
SAE2015 (Santiago, Chile)
SAE2016 ...
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v"\ Main materials for this course
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see course website

Rao J.N.K. (2003). Small Area Estimation. New York: John Wiley
& Sons.

Lehtonen R. and Pahkinen E. (2004). Practical Methods for Design
and Analysis of Complex Surveys. Second Edition. Chichester:
John Wiley & Sons. Chapter 6.

Web extension: VLISS-virtual laboratory in survey sampling
http://vliss.helsinki.fi

Lehtonen R. and Veijanen A. (2009). Design-based methods of
estimation for domains and small areas. Chapter 31 in Rao C.R.
and Pfeffermann D. (Eds.). Handbook of Statistics. Sample

Surveys: Inference and Analysis. Vol. 29B. New York: Elsevier.

Lehtonen R. and Veijanen A. Model-assisted methods to small
area estimation of poverty indicators. In: Pratesi M. (Ed.) (2015).
Analysis of Poverty Data by Small Area Estimation. Chichester:
Wiley. (Forthcoming, to be distributed to participants)


http://vliss.helsinki.fi/

‘_‘~ Additional SAE materials

EURAREA
* Downloads

e SAMPLE
e Downloads

e BIAS
* Downloads

Risto Lehtonen

10


http://www.ons.gov.uk/ons/guide-method/method-quality/general-methodology/spatial-analysis-and-modelling/eurarea/downloads/index.html
http://www.uni-trier.de/index.php?id=24676
http://www.bias-project.org.uk/SAE_tutorial/

“¥. useful background materials

* Survey sampling
e Lehtonen R. and Djerf K. (2008). Survey sampling
reference guidelines. Luxembourg: Eurostat
Methodologies and Working papers
see course website
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BNU_Lehtonen_Pahkinen_Chapter_6.pdf
https://wiki.helsinki.fi/display/SocStats/SMALL+AREA+ESTIMATION,+SPRING+2015
BNU_Lehtonen_Pahkinen_Chapter_6.pdf

What is estimation for domains
- and small areas - 17

* Domains of interest: Well-defined population
subgroups

* Examples, social survey

e Regional areas constructed by administrative criteria:
county, municipality,...

e Demographic criteria: sex and age grouping
e Demographic breakdown within regional areas
* Examples, business survey

e Grouping of enterprises into domains according to the
type of industry
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What is estimation for domains
- and small areas - 2?

* Estimation for domains, or domain estimation
for short, refers to the estimation of population
quantities, such as:

e Totals — the total number of people in poverty for the
given regions

e Means — Mean disposable income across regions

e Proportions — Proportion of ILO unemployed across
regions

e Medians, Quantiles, Percentiles...

for the desired population subgroups called
domains (small or large)
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¥ Special case - SAE

* Small area estimation, SAE

e Estimation for domains whose sample size is small or
very small (even zero)

o Alternative definition (Partha Lahiri):

Small area = Domain of interest, for which the sample
size is not adequate to produce reliable direct
estimates

Risto Lehtonen

14



More general framework:
- Small area statistics

* Production of statistics for domains and small
areas based on sample survey data and/or
population data from registers

* SAE approach

e The target variable can only be measured using sample
survey data (e.g. ILO employment/unemployment)

e Statistics are produced using sample survey data and
auxiliary data & models to improve accuracy of estimates
* Register-based small area statistics approach

e The data for the target variable can be obtained from
registers (e.g. Income based on tax data)

e Production of statistics based solely on population data
from statistical registers
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‘i Poverty map: Estonia

World Bank 2014 - Regional poverty rates based on SILC data

Districts ofTalIinr'L,k I

At-risk-o f-poverty rate, %

[ ] 59-149 (250 — Borderofgroup
[]150-249 (138) —— Border ofrural municipality © City with municipal status
[ 250 -404 (63) — Border ofcounty O Rural municipality with an area smaller than 10 km*
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¥ Typical estimation task - 1

* Specify and identify the domains of interest
e Breakdown of population into sub-populations
e The number of domains can be large

* Specify study variable y

* Specify target parameters for the domains
e Totals
e Means

e Ratios
e Percentiles, Medians, ...
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¥ Typical estimation task - 2

* Specify data sources
e Sample survey data

e Auxiliary data: Census, Admin. Registers, Statistical
registers

* Specify estimators of domain parameters
* Specify variance and MSE estimators

* Computation, graphical illustration

* Quality assurance

* Publication

Risto Lehtonen
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* Software

* SAS procedures
e PROC SURVEYMEANS
e PROC SURVEYREG
e PROC MIXED

e SAS macro programs
e SAS Macro EBLUPGREG (Ari Veijanen)

* R tools
e Package SAE

* Stand-alone programs
e Program DOMEST (Ari Veijanen)

Risto Lehtonen
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http://cran.r-project.org/web/packages/sae/sae.pdf

. Examples

Estimation of regional number of ILO unemployed
by sex and age group, based on Labour Force
Survey LFS

Estimation of median household disposable
income by municipality, based on sample survey
data such as EU SILC

Estimation of regional poverty indicators, such as
regional poverty rate, based on sample survey
data such as EU SILC

UK: Child poverty
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http://www.theguardian.com/news/datablog/interactive/2012/jun/15/poverty-map-britain

¥ Discussion topics

* Let us discuss possible application areas of
domain / small area estimation in YOUR

environment!

* Let us discuss the two types of statistical
infrastructures in EU countries — “Survey”
countries and “Register” countries!

e Consequences to domain estimation and SAE
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