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Abstract 
  

Small area estimation (sae) is a set of techniques used to provide 
sufficiently accurate estimates at a finer level than is possible using 
the data for each small area alone. Indeed small area estimates can be 
obtained even in areas in which there is no sample. Models for sae 
come in a variety of forms that extend beyond linear and mixed linear 
models, but this talk (rather than attempting to be encyclopaedic) will 
instead consider common themes and differences between sae using 
linear and linear mixed models, and the usual framework used for 
linear and linear mixed models. The intent is to provide context for 
the other talks in this session. Common themes will include 
estimation of fixed and prediction of random parameters. Differences 
will include use of sample survey data in sae, and the interest in 
aggregates of combinations of fixed and random parameter estimates, 
rather than in prediction of individual observations or estimation and 
prediction of individual parameters. 
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Small Area Estimation models 
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Area-level models 
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Area-level models 
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Area-level models 
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Area-level models 
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Unit-level models 
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Unit level models - ELL method 
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Unit level models - ELL method 
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Fitting methods 

• There are a range of possible methods of fitting small area 

estimation models 

• The methods have obvious links to fitting of linear mixed (or 

generalized linear) models 

• The additional complication however is that the data are 

generally from a sample survey with complex design, for 

example including stratification, clustering, and unequal 

selection probabilities.  
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Pseudo-empirical BLUP 
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Pseudo-empirical BLUP 
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Pseudo-empirical BLUP 
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Pseudo-empirical BLUP 
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Iterative weighted estimating equation 
method 
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Iterative weighted estimating equation 
method 
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Iterative weighted estimating equation 
method 
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Generalised survey regression method 
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Generalised survey regression method 
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Generalised survey regression method 
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Millennium Development Goals, Targets 
and Indicators 

Goal 1. Eradicate extreme poverty and hunger 
Target 1. 

Halve, between 1990 and 2015, the proportion of people whose income is less than one 
dollar a day 

Indicators 
1. Proportion of population below $1 (1993 PPP) per day (World Bank)a 

2. Poverty gap ratio [incidence x depth of poverty] (World Bank) 
3. Share of poorest quintile in national consumption (World Bank) 

Target 2. 
Halve, between 1990 and 2015, the proportion of people who suffer from hunger 

Indicators 
4. Prevalence of underweight children under five years of age (UNICEF-WHO) 

5. Proportion of population below minimum level of dietary energy consumption (FAO) 

 

Footnotes: 

a For monitoring country poverty trends, indicators based on national poverty lines should be used, 

where available. 
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•Poverty Incidence – proportion below the poverty line 

•Poverty Gap – average amount below the poverty line 

•Poverty Severity – gives more weight to the very poor 

 

FGT = Foster-Greer-Thorbecke  

 

FGT Measures 
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•Food requirements (kcal/day) 

•Basket of typical food items 

•Kcals from “basket” 

•Cost of suitably-scaled basket 

•Cash required for a person to be able to eat enough 

 

Food Poverty Line 

3.60 kcal/g 

$1.25 



    Where? 

Brazil 

Ecuador 

South Africa 

Cambodia 

Thailand 

Mozambique 

Madagascar 

Bangladeshh 

Philippines 

Vietnam 

Indonesia 

Nepal 

Lao PDR 



SAE - Bangladesh 



SAE - Philippines 
 

Provincial Poverty Incidence

0.066 - 0.200

0.201 - 0.400

0.401 - 0.500

0.501 - 0.600

0.601 - 0.675

World BankNATIONAL STATISTICAL COORDINATION BOARDNATIONAL STATISTICAL COORDINATION BOARD

 

Municipal Poverty Incidence

0.03 - 0.25

0.26 - 0.50

0.51 - 0.60

0.61 - 0.70

0.71 - 0.90

Region



SAE - Nepal 



SAE - Cambodia 



Small Area Estimation - Extensions 

• Quantile regression 
 - Different models are fitted to quantiles of the dependent variable, but note 

effect of subsetting data. 

 

• Multivariate models 
- Dependent variables are modelled together. Note however Cambodia (where 

stunting and underweight are positively correlated) c.f. Nepal (stunting and 
wasting negatively correlated). 

 

• Spatial models 
- Care needed as smoothing spatially can mask model inadequacies. 

 

• Non-linear and generalized linear models 
- Extensions include modelling of proportions via classification trees and 
regression trees . 
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