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Figure 2. Results of a tax deduction for owner occupied properties, 2017-18, by income decile 

4.3. Results by family type 

The results by family type are shown in Figure 3. It can be seen that the difference between the STINMOD+ 
results and the synthetic results was very small, with the main difference for family types “Not Determined”. 
This is a category that captures group households and households where the ABS has not been able to determine 
the family type. Generally one parent families with dependent children are the winners from this policy change, 
and Couple and multiple family households with dependent children are the losers, possibly due to the higher 
household incomes and therefore higher tax paid under the tax increase. 

 

Figure 3. Results of a tax deduction for owner occupied properties, 2017-18, by family type 

4.4. Results by SA2 

The results for winners by SA2 are shown in Figure 4. In this map, we have used natural breaks to split the 
results into 5 categories. These categories represent the proportion of income won from the policy, so the 
highest winners (the dark blue areas) experience an increase of 2.5 – 3.4 per cent. It can be seen that areas 
along the East coast of Australia win from the policy. 
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Figure 4. Results of a tax deduction for owner occupied properties, % Income gained by winners, 2017-18, 
by SA2 

Figure 5 shows results for Sydney and Melbourne. In this map, lighter colours represent a greater loss (bad), 
and darker colours represent a lower loss (good). Most of the losers are in higher income capital cities, so only 
moderate amounts are lost across regional and rural areas in Australia. Three areas in remote WA show a high 
loss, and this may be due to higher incomes in these areas. Looking at South-West had lower losses probably 
due to lower incomes in these areas. Similar patterns were seen in Melbourne – areas of high incomes 
experienced greater losses, and areas of low incomes experienced lower losses. Essentially this is because the 
driver for the losses was income, while the driver for the gains was the mortgage payments.  

 

Figure 5. Results of a tax deduction for owner occupied properties, % Income lost by losers, Sydney (left) 
and Melbourne (right), 2017-18, by SA2 

5. VISUALISING THE RESULTS 

An important part of the results is visualizing the winners and losers by SA2. While the results in this paper 
show maps of winners and losers by SA2, because there is a synthetic population available for all SA2s in 
Australia, the results could also be visualized by winners and losers by SA2 by age group of the household 
head; by SA2 by family type; etc. This complex visualization can be achieved through the University of NSW 
Synt-Viz system (https://cityfutures.be.unsw.edu.au/cityviz/mortgage_taxation), and provides the researcher 
with the ability to map different cross-tabulations and visualize these results. 

6. DISCUSSION AND CONCLUSIONS 

This modelling has shown that a tax/transfer microsimulation model can be joined to a synthetic population 
using a direct matching of households in one model to households in the other model as long as the two models 
use the same base population. Other ways to link the models (for example, by identifying change in income 
for different groups of the population from the tax/transfer model and applying this change to each record of 
the same type from the spatial microsimulation model) can be used if the base population is not the same. The 
results show that the aggregated synthetic population results are similar to the aggregate tax/transfer 
microsimulation model results, with some differences for very low income households; and some age groups. 
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We expect that further experimentation with the two models will reduce these differences. The main limitation 
with this current work was that the tax/transfer model used two surveys, where the synthetic population used 
one. Further testing needs to be conducted with STINMOD+ using the same survey as the synthetic population, 
rather than two surveys; or the synthetic population needs to be created using the same two surveys as the 
tax/transfer model. Because the synthetic population is matched to 2011 Census data, all the survey income 
and expenditure data needs to be adjusted to 2011 prices. Looking at the results of the policy change, low 
income households benefited the most from the change; and high income households lost the most. This was 
mainly due to the tax increase. Areas in regional Australia gained the most, whereas areas in Australian cities 
(with higher incomes) lost the most due to the tax increase. Visualising these using the Synt-Viz system (Leao, 
et al. 2017) then provides researchers with the ability to look at results for different groups in the population. 

These results were not the main aim of this paper. The main aim of this paper was to show how a tax/transfer 
model and spatial microsimulation model could be brought together by directly linking synthetic households 
in a synthetic population. This paper has succeeded in showing how this could work if the two models use the 
same base dataset, and other types of models that use unit record data (for example, an agent based model 
which might introduce interaction between agents, or interaction between agents and their environment) could 
also be linked into this system in the same way, as long as the agent based model used the same dataset. Further, 
aggregate economic models can also be integrated into the system using the second method discussed in this 
paper, as has been shown in Rao et al. (2015). The two models in theory could be brought together in the 
Geodesign system, used by the UNSW, as outlined in Tanton, Perez, et al. (2017), and visualisations could be 
developed in the Synt-Viz system. Visualisation is powerful front end for planners and policy-makers to 
interact with in better understanding space and place (Pettit, et al, 2012)  The implementation of map based 
visualisation platform such as Synth-Viz and Geodesign  would allow many other types of models to be 
integrated and viewed, providing the front-end model infrastructure to bring together different models to inform 
city planning. 
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