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ABSTRACT 

In recent years, the National Centre for Social and Economic Modelling at the 
University of Canberra has been developing a method of calculating estimates for 
small areas using survey data. This methodology has now been linked to our 
microsimulation model of the Tax/Transfer system STINMOD, allowing the regional 
impact of policy changes to be estimated. 

The SPATIALMSM model reweights the survey data to small area known reliable 
totals (benchmarks) from a Census. There are a number of benchmarks used, and 
these depend on the survey variable being estimated. For estimating poverty and 
housing stress, we use labour force status, age, sex, income, rent paid, mortgage paid, 
household type, Household size (number of people per household), dwelling tenure, 
dwelling structure, Non Private Dwelling, and total number of households. All these 
variables are correlated with poverty and housing stress, so help to provide the best 
estimates of these two variables. 

The weights for each small area are then applied to variables from the survey 
(equivalised disposable income for both poverty and housing stress, and housing costs 
for housing stress), and small area estimates for these variables can be calculated. The 
accuracy of these small area estimates depends on the correlation between the variable 
being estimated and the benchmarks used, so the benchmarks must be chosen with the 
final variable to be estimated in mind. 

This method is now being used in two grants to calculate small area estimates of 
needs based planning indicators (for instance, number of people aged 65 and over; 
number of people receiving rent assistance), and for estimating variables affecting 
children (for instance, children in households in poverty; children in overcrowded 
households). In future, we expect to derive small area estimates of variables affecting 
older people. 



OBJECTIVE OF THE MODEL 

The main objective of the model is to allow the calculation of small area estimates of 
survey data. The main problem with survey data is that while it provides a huge 
number of variables, by necessity, the sample sizes are designed to allow reliable 
estimates for large areas, but not for smaller areas. For smaller areas, sample sizes 
mean that estimates are unreliable; and in out of sample areas, non-existent. 

A second objective of the SpatialMSM model is to allow the effect of policy 
simulations at a small area level to be examined. This is done by linking NATSEM’s 
STINMOD microsimulation model to the SpatialMSM regional microsimulation 
model. Both models use the same base data (the 2002-03 Survey of Income and 
Housing Costs and the 2003-04 Survey of Income and Housing), allowing the linking 
of unit records from STINMOD to unit records from the SpatialMSM model. 

Because the model is linked to our STINMOD microsimulation model, this also 
means projections can be derived, using STINMOD’s outyears capability. To provide 
an outyears capability for SpatialMSM, the weights calculated by the SpatialMSM 
model for each small area are inflated by the population projections for each 
projection year. The weights for each projection year are then linked to the 
STINMOD outyears file for that year to derive small area projections. 

TARGET AUDIENCE 

There are a number of target audiences for the SpatialMSM model. The main target 
audience for the model is service delivery agencies. These are agencies in each State 
who are delivering services to small areas. In Australia, they include local government 
(mainly interested in land use and potential demand for housing), State government 
(providing education, health and aged services) and the Commonwealth government 
(providing funding for the State government expenditure on many services). All these 
levels of government are interested in information on their clients in small areas 
where they provide services. 

Another target audience are researchers, who want to analyse relationships at the 
smallest area possible to minimise any averaging that may be in an area. There is also 
a lot of interest in Australia in defining ‘neighbourhoods’, and to identify a 
neighbourhood, the smallest level of geography is required so aggregations existing in 
the community can be reflected in the data. 

The third target audience is policy makers in Australian government. Policy makers 
are interested in estimating the effect of a policy change for small areas, so they can 
see the spatial effect of any policy change. Linking the SpatialMSM model with 
NATSEM’s model of the Tax/Transfer system (STINMOD) has meant we can 
estimate policy changes at a spatial level. 

Sources of small area data to assist these target audiences are available from the ABS 
Census or administrative data. Both sources provide a very limited set of information 
– so, for instance, administrative Taxation data will give information on individual 
taxable income in an area; but it will not give equivalised disposable household 
income. The ABS Census provides demographic information for small areas; but it is 
only conducted once every five years, so it becomes out of date. 



The other option available to these audiences for information is survey data. However, 
in any survey, there is a trade off between sample size and cost. Increasing the sample 
size means more reliable data for smaller areas; but also increases the cost. The 
sample size for most Australian surveys conducted by the Australian Bureau of 
Statistics (ABS) are designed to provide reliable estimates for Capital City/Rest of 
State in each Australian State; but no smaller than this. The ABS doesn’t provide 
geographic areas below Major Urban/Other Urban/Other (called Section of State) on 
the Confidentialised Unit Record Files (CURFs – these are record unit data from the 
ABS surveys, confidentialised to eliminate the possibility of identifying anyone in the 
survey). 

Because of the lack of detailed information for small geographic areas in Australia, 
there has been a lot of interest in creating synthetic estimates for these small areas. 
The ABS recently published a paper reviewing the methods for small area estimation, 
and providing guidance on diagnostics for small area estimates (ABS, 2006). A 
number of Commonwealth Government agencies also use small area methods to 
calculate estimates for small areas. Estimates available in Australia include estimates 
of disability (Elazar and Conn, 2005), employment (Commonwealth Department of 
Employment and Workplace Relations, 2007) and crime (Tanton, et al., 2001). 

METHOD AND PLATFORM 

The SpatialMSM model uses the reweighting SAS macro called GREGWT. This was 
written by the ABS to enable reweighting their survey data to reliable benchmarks 
available from other sources (the Estimated Resident Population, ERP). A description 
of the macro can be found in Bell (2000). 

The GREGWT algorithm is essentially a constrained distance minimisation function. 
The method uses regression to get an initial weight; and then iterates the regression 
until convergence is reached (so the difference between the estimated benchmark and 
the actual benchmark for the area from the Census data is within a set limit), or a set 
number of iterations is made, by which time the iteration stops. The process needs a 
start weight, and this is set to the original ABS survey weight for the survey record 
divided by the population of the area being estimated. In many cases, there is no 
iteration as the initial regression estimate provides weights that are within the 
tolerance set. 

Because the macro is programmed in SAS, the SpatialMSM model is also 
programmed in SAS. This also means it is fairly easy to link into STINMOD, as 
STINMOD is programmed in SAS. 

We have also recently developed an Excel front end, that allows any of the values for 
each benchmark to be changed, and the reweighting conducted again to derive new 
estimates using the revised values. 

POLICY ENVIRONMENT WHERE IT HAS BEEN USED 

So far, the SpatialMSM model has been used to provide estimates of before and after 
housing poverty (to be published by the Australian Housing and Urban Research 
Institute), and regional estimates of poverty (Chin 2006) and housing stress (Kelly, et 
al., 2005, Phillips, et al., 2006). The paper by Kelly, et al. (2005) also derived 



projections of housing stress. A paper on poverty and inequality was published by 
Harding et al (Harding, et al., 2006) 

The model has also been used for policy simulations, to simulate regionally the effect 
of the tax cuts made by the Australian Government in 2005. This work was published 
in Chin, et al. (2005). 

We are currently working on two grants using this methodology, one to estimate 
service delivery populations with a number of Australian State partners (ARC 
LP0775396); and one to estimate data for young people and old people (ARC 
DP0664429). 

REFERENCES TO TECHNICAL PAPERS 

There have been a number of technical papers on the SpatialMSM model. The first 
technical paper from NATSEM outlines the method used for manipulating the survey 
data that links to the Census data (Chin, et al., 2006). The second technical paper 
outlines the reweighting methodology (Chin and Harding, 2006). 

A brief summary of how the model works can be found in Chin and Harding (2007). 
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