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Background

The am of the project isto greatly improve the decision-support tools available to
State and Territory governments by providing them with:

far more detailed small area data than has previoudy been available, via
the creation of a synthetic smal area database, plus

the capacity to assess the current and future impact of possible policy
reforms and of likely demographic, socia and economic changes at the
amd| arealevd, through the congruction of microamulation models on
top of the synthetic small area database.

In the past, dl policy makers have been limited by alack of detailed smdl areadata
The key source of smdl area datain Audrdiaisthefive yearly Census of Population
and Housing conducted by the ABS. The crucid advantage of the Population Census
isthat it contains detailed small area socio-demographic information. At the greatest
level of geographic disaggregation, results are available for each of about 37,000
Collection Didrictsin Audrdia (with a Collection Digtrict containing about 200
households).

However, there are two important limitations to the Census data from the perspective
of policy makers. Firt, the amount of information collected from each household is
reaivey limited. For example, only gross household incomeis collected and then
only in broad ranges of income. Thereis dso no information about the socid security
receipt, income sources, wedlth or expenditure of households.

Second, unlike many other ABS collections, the full Census results are not publicly
available asaunit record file. (A unit record file would contain the responses of each
household as a separate record in a database.) Instead, output for the whole Census
fileisonly available as a pre-defined series of tables for each Collection Didtrict
(which commonly contain many confidentialised cdlls which limits their usefulness).
This means, for example, that rel ationships between characterigtics of interest cannot
be fully explored (such as age by income by educationd qudifications). In addition,
micros mulaion modds — which have by now become of great importance to nationa
policy makers across the industridised world — cannot be constructed on top of the
pre-defined tables.

Thisproject amsto fill thismgor gap in the information available to State and
Territory governments by creating synthetic smal area data for each Census
Coallection Didtrict. Thisis achieved by matching the characteristics of the households
from other datasets with aggregated information for each of the Census Collection
Didricts. Results are then available a the Collection Didrict level, which can be used
for further andyss. Results at aleve beow the Collection Didtrict are not generated,
so that privacy concerns are satisfied.



Microsimulation

During the past two decades microamulation modd s have revol utionised the qudity

of information about the distributiona and revenue impacts of policy changes
available to policy makersin industriaised countries. Microsmulation models begin
with a dataset that contains detailed information about the characteristics of each
household and person within a sample survey or an adminigtrative database. Nationa
level results are then caculated by adding together the results for each individud
household. Microsmulation models have been assessed by the OECD (1996) and the
US Nationa Academy of Sciences (Citro and Hanushek, 1991) as one of the most
useful tools available to policy makers for ng the didtributiona consequences

of possible policy changes Such modds are now widdy used by nationd policy
makers throughout the devel oped world (Harding, 1996; O’ Donoghue and Sutherland
1996; Gupta and Kapur, 2000).

However, an important limitation of the models to date has been that results have only
been available a the national leve or, at best, a a State level. Thisis because the
existing models have been congtructed on top of ABS sample survey data, in which
most geographic detail has been suppressed by the ABS to protect the confidentiality
of those households who took part in the survey. Thus, it has not been possible in the
past using these models to predict the spatial impact of possible policy changes upon
the household sector.

To overcome this problem, during the past two years the National Centre for Socia
and Economic Modelling (NATSEM) located a the University of Canberra has begun
the congruction of spatia microsmulation models. To date, these new types of modd
have combined data from the Population Census and the ABS sample surveys (such
as the Household Expenditure Surveys). The new spatid microsmulation modelling
techniques developed at NATSEM blend the Census and sample survey data together
to create a synthetic unit record file of households for every Collection Didtrict. The
first modd to be constructed by NATSEM using these new techniques was the
Marketinfo/99 model, which provided detailed regiond expenditure and income
estimates (Harding et d, 1999). Thismode has since been used in the andyds of
poverty by statistical sub-divison inthe ACT (Harding et d, 2000) and for the
andysis of poverty levels by postcode in Audrdia (Lloyd et d, 2001). The data have
a0 been utilised by arange of mgor Audrdian organisations, including Lend Lease,
the Commonwedlth Bank and KPMG, for determining where to locate shopping
centres and for examining the expenditure patterns of target customers.

The new moddling isdso being used asthe basis of along-term mgor strategic
planning mode for provison of socid security payments, which involves smulaing

the access patterns and characteristics of social security customers by small area. In
addition, NATSEM haswon agrant from the Australian Housing and Urban Research
Indtitute to extend the existing modelling to smulate the Commonwedth rent

ass stance scheme and the impact of possible changes to that scheme (such as
payment rates that vary with location).



These efforts to develop spatid microsmulation are at the leading edge
internationdly. Other countries where spatid microsmulation is being developed
comprise the highly regarded CORSIM project in the US (Caldwell et &, 1998); and
Leeds and Liverpool Universtiesin the UK (Voas and Williamson, 2000, Bdlas and
Clarke, 1999).
Theinitid investment has created a prototype modd and demondirated the feasibility
of congtructing spatial microamulation models. This project is expected to:
refine the techniques used to create the synthetic small area data.
provide much more extensive vaidation of the outcomes.
add additiond characteristics to the smulated households.
amulate theimpact of tax, socia security and other changes at aspatid leve.
devel op techniques for ageing the smal area data forward through time.
initiate linkages between NATSEM’ s dynamic modelling of wedth and
Superannuation and the spatia projections of households.

The project seeksto create robust and vaidated spatial datasets and models that State
and Territory policy makers can have confidencein and use. The spatid database and
modeling framework will be of benefit to dl levels of government in Audrdia — as

well as awide range of other organisations interested in the spatia digtribution of
s0ci0-economic characteristics and the spatial consequences of policy and other
changes.

Approach and timeline

The new regiona microsmulation modelling techniques developed at NATSEM
during the past few years blend the Census and ABS sample survey data together to
create a synthetic unit record file for every Callection Didtrict. To date, NATSEM’s
efforts have focussed upon the ABS Household Expenditure Survey (HES), dthough
efforts are currently underway to extend the methodology so asto ‘regiondise’ other
sample survey data. The existing model firgt recodes the HES and Census variablesto
be comparable, and then reweights the HES, utilisng detailed sociodemographic
profiles from the Census Basic Community Profiles. This isdone for each Collection
Digtrict separately, and areweighted HES unit record file is generated for each
Didtrict. Results and output are generated at the Collection Didtrict level or higher
levels of geographic aggregation. Results are not available at alevel below the
Coallection Digtrict.

2003

The new 2001 Census Basic Community Profileswill be released late in 2002. The
first task envisaged for this project for 2003 isto creste a new patid microsmulation
database, ‘regiondising’ the 1998-99 ABS Household Expenditure Survey by creating
synthetic househol ds whose characteristics match those shown in the new 2001
Census data. At the completion of this phase there will be a synthetic database of
households for each Collection Didtrict in 2001, with far more detail than isavailable
in the Census about their estimated income, income sources, spending patterns and
housing codts. At the conclusion of this phase, a database will be produced containing
about 50 variables for each Coallection Digtrict within their State or Territory. The 50
variables might, for example, include average grossincome for each CD, average



investment income, average mortgages paid by [abour force status of household heead,
average rent paid, poverty rates (using arange of poverty measures), housng
affordability measures and relevant expenditure measures (such as expenditure on
food as a percentage of total expenditure).

This new database will immediately answer many questions about the income of
households and about possible areas of unmet need and poverty at the smal area
levd. Andysis can dso be undertaken by gender to examine, for example, whether
there are particularly high poverty rates or low income levels for women or for men
living in different areas. Smilarly, questions of housing affordability and access are
very important policy issues.

A second key task, for the second half of 2003, is to add estimated assetsto the
records of each of the synthetic households. Respondents to the Household
Expenditure Survey are asked details about their income from various investments,
such as dividends from shares and renta income from investment properties. In recent
years NATSEM has devel oped income capitalisation techniques, to estimate the vaue
of the assats that underlie the generation of these investment income flows (Kdly,
2001; Harding et d, 20028). These techniques will be used to estimate the value of
the superannuation, own business, shares, cash holdings and investment properties
owned by each of the synthetic households. At this stage the vaue of owner-occupied
housing will not be estimated, as there are mgor difficultiesin accurately estimating

the current value of housing by Collection Digtrict and household type. However, we
hope in future work to draw upon sources of data available to the State and Territory
to estimate this, and have aso established links with Baycorp Advantage Pty Ltd, a
company that has invested millions of dollarsin amodd to estimate the likely sdes
price of houses, with a current coverage of about 2/3 of Augtrdian households.

In the second half of 2003 the work will aso concentrate upon congtructing
microamulation models on top of the newly created synthetic microdatabase. The
exiging program rules for income tax, the Medicare levy, and socid security and
family payments will be replicated in computer code so that, for example, the amount
of income tax paid and age pension received under the current program rules can be
estimated. The amount of Goods and Services Tax (GST) paid under the existing
rules will dso be estimated, drawing upon recent smulation in thisareaby NATSEM
(Harding et al, 2002b).

The amulation of the rules of government programs is extremely complex, but this
component of the work will draw upon the thousands of lines of computer code
dready written by NATSEM to undertake this task at the nationd level. However,
smulating socid security receipt and tax payments at the spatid leve will require
additiond work and the development of new techniques. Thisis because the results
arigng from theinitid programming for the smulated households will haveto be
benchmarked againgt other data, such as taxation statistics by postcode and Centrelink
client numbers by region. In addition, it will be important to comprehensively check
that when the results for the synthetic households are added together, they do sum to
comparable national and State benchmark data. For example, it is possible that
estimated GST collections by State produced by summing the estimated GST paid by
the synthetic households living in each state may not match the estimates contained
within government finance atistics. The accurate Smulation of socia security



payments and tax liabilities a the gpatia leve isthus consderably more complex
than the amulation a the nationd level (which NATSEM has been doing for the past
eight years).

At the conclusion of this phase an enhanced database will be produced for each
Coallection Digrict summarising the estimated characteristics of householdsliving in
each particular Didrict. Thiswill contain dl of the average vaues for each Collection
Digrict mentioned earlier, but now expanded to include such variables as average
total weslth for households living in that Collection Didtrict, average accumulated
Superannuation, average income tax paid, average GST paid, average socia security
received, average family payments received, estimated percentage of households with
an investment property, percentage of households with less than $100,000 in assets,
percentage of households that are self-funded retirees or sole parents on pension, and
SO on.

Users of the database will thus have the capacity to undertake comprehensive analysis
of the spatial patterns of income, wealth and spending, ong with estimated socia
security payments and income tax and GST incidence. As noted earlier, questions of
housing affordability and access are particularly important. After the smulation of
income tax, it will be possible to caculate the disposable (after-income-tax) income
of the synthetic households, and develop new housing affordability measures (such as
the percentage of after-tax income devoted to housing). A range of other housing
affordability variables will also be developed and added to the database. It is
envisaged that, by the completion of this phase, a database containing about 100
variables for every Collection Didrict within their State or Territory will be
developed.

2004

One of theinitiad key tasks for 2004 will be to develop the capacity to change the
rules of taxation, socia security, housing assistance, and other programs and predict
the consequent spatid didtributiond effects. For example, it would be possible to
amulate the spatid digtributiona impact of changesin rent assstance, reductionsin
the income tax threshold, an increase in the top margind tax rate, an increase in the
GST rate from 10 to 11 per cent, or aliberdisation in the socia security income test
rules.

Having established the initid verson of the new spatial databases and models, a
ggnificant part of 2004 will be devoted to determining whether the accuracy of the
modelling can be improved. Critica to this phase will be collaboration with Chief
Investigator Williamson, who will again vist NATSEM for afew weeks during this
year and who has recently completed a 2 ¥year UK research council funded
programme on the crestion of spatid synthetic microdata (Huang and Williamson,
2001). Also critica will be the assstance of the ABS. There are four areas where
further work on techniques is expected to be particularly vauable, namely assessment
and development of:

improved methods of optimising the household weights;

methods of uprating the HES data and, conceivably, the Census data, to reflect
changes since the data were collected;



new methods of validation;
qudity assurance techniques for spatial microdata; and

techniques to describe the robustness of the results for each CD (e.g. an index that
summarises whether the results appear particuarly good or bad for a selected
CD).

Oneissue, for example, isthat currently NATSEM creetes the synthetic households
by weighting to the publicly available Census Basc Community Profiles. Additiona
detall isavaladlein the origina Census dataand it is possible that, by weighting to a
more complex matrix, the characteristics of the synthetic households might be able to
be made to match the characterigtics of read households more closdly.

Smilarly, considerable work will be devoted to vaidation and the systematic testing

of the reliability of the results for different spatial units. For example, isthere atrade
off between accuracy and the size of the spatid unit for which synthetic households
are being created? Isit the case that the results are particularly good for, say, 80 per
cent of Collection Didricts, but problematic for the remaining 20 per cent? Are results
particularly good for metropolitan areas but less reliable for remotely settled areas?

This phase of the work will aso draw upon the accumulated regiona expertise and
data of key users of smal areadata. They will be able to provide feedback about
which CD results gppear unusud to them, given their knowledge of that particular
region. This‘on-the-ground’ expertise is expected to be invauable in further
vaidating the modd. Overdl, the results from this phase will be used to refine the
moddling and to increase our understanding of and confidence in the synthetic data.

2005

A key task for 2005 is to develop and test techniques for ageing the spatia microdata
forward by 5t0 20 years. ‘Static ageing’ techniques are well developed in
microamulation (Harding, 1993) and are regularly used by NATSEM when, for
example, ageing out- of-date ABS survey data up to the current world. Such Static
ageing techniques traditionaly involve uprating (or inflating) incomes and housing

costs to current or projected future levels and reweighting data to account for
expected demographic or labour force changes (such as an ageing population or a
reduction in unemployment).

The likely income and asset position of the ageing baby boomersis akey issue when
planning future residential development and infrastructure. Because the economic
cagpacity of the ageing baby boomersin their retirement will emerge assuch an
important issue, the god isto inform the static ageing techniques with some results
from NATSEM’s DY NAMOD dynamic microsmulation moded (Kelly et d, 2001,
King et a, 1999a, 1999b). Thus given the projections of the likely age/gender
population structure of particular smal areasin, say, 20 years, NATSEM could then
change the weights attached to households in the synthetic smdl area database to
reflect those new population targets. Thiswould give an initid and immediate
impression of the likely characteristics of those expected to be living in these areasin
20 yearstime. Thiswould then be complemented by some imputation of the likely



weslth of these households, drawing upon existing NATSEM modelling of wedlth and
superannuation in the long term (Kdly et d, 2001).

The other key god for 2005 is to prepare a series of technica papers documenting the
congtruction of the GeoSim databases and modes. Although documentetion is atime-
consuming and thus expengive task, NATSEM’ s experience has shown that it is an
essentid part of the process of keegping models dive in the long term.

Thefind god isto use the new modelling capacity to analyse arange of questions of
interest, with the results to be presented at conferences and then written up for journa
articles.

Australian Bureau of Statistics involvement

State and Territory governments have in the past been limited by the lack of detailed
data on the socio-economic characteristics of households at the small arealevd.
Given the lack of data avallablein the publicly avalable CDATA tables, such
governments have often commissioned the ABS to produce speciaised data or
andysis from the Census unit record file (a data source which cannot be accessed by
anyone outsde the ABS). However, the data from the Censusis limited, compared
with the data avalable in other ABS national sample surveys - and detailed cross-
classfied tables a Collection Didtrict leve typicaly contain many confidentiaised
celsthat limit their usefulness.

Data limitations have been particularly pronounced for the smaler States and
Territories seeking to understand more about the characteristics of their resdents. For
example, of the 7000 households included in the sample for the 1998-99 ABS
Household Expenditure Survey, only 275 were from the Austrdian Capitd Territory
(ACT). Asareault, even if the ACT government commissioned the ABSto provide
further details about these households, the sample Sizeis so samall thet little
disaggregation can be undertaken.

Recognition of these exigting deta limitations is one of the important reasonslying
behind the ABS s proposed participation in this project. While the ABS cannot grant
non-ABS officers access to the origind Census unit record data, the ABSis prepared
to commit resources to providing substantia output from the Census and other data as
part of the work involved in creating and improving synthetic smdl areadata. The
ABS can see mgjor advantages in detailed small area synthetic data being widdy
available to government and other agencies. In particular, imputation of detailed
income and wealth data onto synthetic small area household datais one way to
enhance the usefulness of the Census, in which very detailed income and wedth data
will never be collected.

One important aspect of the ABS involvement is that the robustness of the amulation
of additional characteristics onto the records of households can be checked. For
example, while NATSEM and other nont ABS users do not have access to information
about the geographic location of respondents to the ABS Household Expenditure
Survey, the ABS does have thisinformation. Thus, the ABSisin a podtion to provide



advice about how reliable the imputation of income and spending data to the synthetic
households has been at aregiond levd.

National Benefit

Regiond issues have recently assumed much greater importance in Audralia Thereis
agrowing redisaion that the gains from economic growth have not been equaly
digtributed amonggt different regions in Augtrdia (Gregory and Hunter, 1995, Vinson,
2000).

While nationd policy makers have utilised microamulation models for the past
decadein Audtrdiato assess the revenue and distributional consequences of policy
change, it has not previoudy been possible to assess the consequences of policy
change upon households at aspatid or smal arealevel. The Census dataisthe only
comprehengve data source in Austrdia with detailed information about the
characteristics of households &t the smal arealeve. However, only ardatively

limited range of information is collected about households in the Census and the fulll
Censusrecords of dl households are not available for public use (with such household
level records being required for the construction of microsmulation modds). Asa
result, the qudity of information about the socio-economic characteristics of
households and about the spatia consequences of policy change available to State and
Territory policy makers has been very limited.

The sgnificance of this research proposd isthus that it will leed to very subgtantia
— and greetly needed — improvements in the qudity of information avallable to
policy makers and researchers about the regiond distributiona impact of changesin
tax, socia security and other policies.

The project will involve the development of robust synthetic smdl area data and
models that will be of immense useto dl levels of government as well as other
organisations. While the project is a the cutting edge and thusinnately high risk, the
potentia benefits are enormous. There are hundreds of organisations within Audtrdia
that would benefit from detailed data about the socio-economic characteristics of
households at asmall arealevel. Such organisations range from governments
engaged in needs-based planning for hedth and other community services, to private
sector companies interested in assessing the incomes and expenditures of households
living in different areas, to Federd policy makers evauating the spatid impact of
nationa changesin government policies.

This project isaso likely to be of great benefit to regiond and rurd communities. For
the first time, detailed information will be available about how their incomes and
wed th compare to those of residents of metropolitan areas. The new spatial database
and modd will help both State and Territory governmentsin identifying areas of
unmet need and in their planning of the spatia provison of government services.

The output from the research will be published in a series of conference and
discussion papers and then in journa articles. NATSEM makes strenuous efforts to
make its work accessible to non-economigts and the public, including putting dl
papers on the NATSEM website, regularly presenting new research at conferences
and contributing to the media. That NATSEM s successful in communicating its



resultsis evidenced by the intense public interest in NATSEM’ s research, which
regularly receives extensve nationd media coverage. The Centre' s webdite received
around 1.5 million hits last year and about 200,000 copies of the Centre' s publications
were viewed and downloaded in 2001
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