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INTRODUCTION1 

 
This paper develops a tenure choice microsimulation model based on relative prices 
and borrowing constraints. We operationalise the model by estimating the economic 
costs of home ownership and borrowing constraints in mortgage markets for a 
representative sample of Australian households. The market rents these households 
are required to pay in the private rental housing market are estimated from the 
economic costs that are incurred by a representative sample of landlords in Australia.  
The model is designed to be capable of analyzing the impacts of government 
interventions on tenure choice, the affordability of housing and the incidence of 
subsidies. It is then a potentially valuable tool that can aid policy making, and this is 
the principal motivation for this paper. 
  
The early literature in economics emphasized the role of permanent income and 
relative prices, as measured by the user cost of capital in rental and owner occupied 
housing, as determinants of tenure choice (Rosen and Rosen, 1980; King, 1981; 
Hendershott and Schilling, 1982). The tax advantages that accrue to homeowners 
were a prominent feature of this literature. Our understanding of the role of tax factors 
in the determination of tenure choice has been enriched by recognition of the tax 
benefits that are captured by investors in rental housing, and the tax arbitrage model 
of tenure choice (Lizenberger and Sosin, 1978; Keifer, 1980; Titman, 1982; Narwold, 
1992; Wood, 2001). The more recent literature provides a new perspective in which 
current liquid wealth drives the tenure choice decision due to wealth portfolio 
considerations and down payment constraints (Jones, 1989 and 1995; Linneman and 
Wachter 1989; Haurin, Hendershott and Wachter, 1996 and 1997; Rosenthal, 2001; 
Gyourko, 2003).  
 
Our tenure choice model incorporates relative price, tax arbitrage, agency cost, and 
borrowing constraint perspectives. It brings together the supply and demand side of 
the Australian housing market by estimating the prices and constraints that are faced 
by landlords and housing consumers. On the supply side, we provide detailed 
estimates of the user cost of capital for 1934 properties held in the portfolios of 1576 
landlords using the methods presented in Wood and Watson (2001), and the detailed 
financial records made available in the confidentialised unit record file of the 
Australian Bureau of Statistics (ABS) 1997 Rental Investors Survey (1997 RIS). From 
these user cost (reservation rental rate) measures we estimate the market rental rates 
that can be anticipated in long run equilibrium. The demand side of the model is based 
on precise measures of the maximum rents (bid rental rates) a sample of 9276 housing 
consumers are willing to pay before purchase becomes a cheaper alternative to renting 
a given housing consumption bundle. These measures are based on the analytical 
framework presented in Wood (2003), and use the detailed income and housing cost 
information made available by the ABS 1996-97 Income and Housing Cost Survey 
(1996-97 SIHC).  These bid rental rates relative to market rental rates determine 
tenure choice in competitive markets. 
 

                                                 
1*We are grateful to the Australian Housing and Urban Research Institute for providing financial 
assistance to support the research upon which this paper is based. Appendix B has been prepared with 
the assistance of Matthew Forbes. We are grateful for the research support he provided. 
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As is well known, capital markets are not perfectly competitive. Asymmetric 
information and the resulting agency problems between borrowers and lenders, 
prompt lenders to use underwriting criteria to ration loans at below-market clearing 
interest rates (Stiglitz and Weiss, 1981; Rosenthal, 2001). We follow Linneman, 
Megbolugbe, Wachter and Cho (1997) and specify wealth and income constraints 
based on underwriting criteria for conventional loans. These constraints require first 
homebuyers to have liquid wealth sufficient to meet down payment requirements, 
including transaction costs, and current income sufficient to meet repayment-
underwriting requirements. If a potential first homebuyer finds home ownership to be 
a cheaper alternative to renting, but fails to satisfy either or both borrowing 
constraints, he/she is assigned by the model to the rental tenure. 
 
The microsimulation model of tenure choice is used to analyze tenure outcomes for 
the 9276 income units comprising the 1996-97 SIHC. The model assigns 7977 or 86 
% of the sample to their actual tenure choice. The benchmarking exercise reported in 
Appendix A indicates that we can confidently use the model for policy analyses of the 
impacts on tenure patterns of changes to tax and social security parameters, interest 
rates and housing assistance programs. The benchmarking exercise is further 
discussed in section 4.1. 
 
In this paper, we conduct a microsimulation exercise that estimates the effectiveness 
of first homebuyer grants in encouraging homeownership. The analysis isolates the 
impacts on relative price and borrowing constraints; we are, therefore, able to identify 
those housing consumers who find that homeownership is a cheaper alternative to 
renting, but are credit constrained. The grant eases borrowing constraints for some of 
these consumers and enables them to enter owner occupation earlier than would 
otherwise have been the case. For other housing consumers, the grant makes home 
ownership a less expensive alternative to renting, and the resulting tenure switch 
increases the rate of home ownership. There remains a third group whose tenure 
choice is unaffected by the availability of first homebuyer grants.  
 
The microsimulation model improves upon project model and representative 
household approaches to the analysis of the housing market impacts of government 
interventions on tenure choice2. First, it analyses impacts across housing submarkets 
and households rather than with respect to a typical rental housing project, or 
representative household. Secondly, our model brings together the supply and demand 
side of the housing market thereby permitting interactions between supply and 
demand in the impact analyses. Thirdly, it permits a ‘whole of government approach’ 
by allowing analyses of the housing market impacts of changes to non-housing 
programs such as government pensions, benefits and allowances. 
 
                                                 
2 The project model approach defines a typical rental housing project and analyses the impact on 
investor user costs (and rents) of changes in tax parameters, given assumptions about the marginal 
investor’s tax bracket. See, for example, Brueggeman, Fisher and Stern (1982), De Leeuw and Ozanne 
(1981), Dotzour and Levi (1995), Fisher and Lentz (1986), Gordon, et al. (1987), Follain, Hendershott 
and Ling (1987), Hendershott and Ling (1984), Hendershott, Follain and Ling (1987), Ling (1992), and 
MacNevin (1997a, 1997b). The representative household approach defines a representative owner 
occupied dwelling in terms of capital value, and measures the impact of changes in tax parameters on a 
typical homeowner’s user costs given alternative values of the loan-value ratio and tax bracket of the 
owner-occupier. See, for example, Anstie, Findlay and Harper (1983), Atkinson and King (1980), 
Freeman, Holmans and Whitehead (1996), Rosen, (1989). 
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The microsimulation model approach also has advantages over probit or logit 
econometric models of tenure choice.3 When specified as a dichotomous tenure 
choice model, econometric models aggregate sub-tenures within the rental category. 
The microsimulation model is designed to distinguish between the private rental sub-
tenure, on the one hand, and the public and rent-free categories on the other hand. 
This facilitates a richer analysis of a wider range of issues, including household 
formation. Furthermore, econometric models of tenure choice are typically reduced 
form specifications that do not permit separate identification of the supply and 
demand side consequences of changes in exogenous parameters such as interest rates. 
Finally, we demonstrate in appendix A that the microsimulation model has 
comparable predictive power. 
 
The paper is organized as follows. In section one, the theory underpinning the model 
is outlined. This is followed in section two by a description of the data sources and an 
overview of how the model assigns income units to various housing tenures. Section 3 
provides a detailed outline of the measurement of key parameters in the 
microsimulation model. Section 4 examines tenure choice decisions with particular 
emphasis on credit constraints, and presents the results of our analysis of first 
homebuyer grants. Our microsimulations also explores the likely consequences of a 
housing partnership policy targeted on first homebuyers on tenure outcomes in the 
Australian housing market. A concluding section summarises our main findings. 
 
1. THEORY 
 
We consider a housing market comprising two tenures, an owner occupied tenure and 
a private rental tenure. It is assumed that market participants have perfect foresight; 
housing is homogeneous and supplied within a unitary housing market where there is 
a known and uniform rate of house price appreciation (πh). There is a perfectly 
competitive capital market, so that lending and borrowing takes place at the same 
market determined rate of interest (i), and borrowers are not subject to underwriting 
criteria that impose limits on the amounts that can be borrowed. This last assumption 
is relaxed later. Finally, the tenure choice decision is determined according to which 
tenure provides housing at the lowest after-tax cost.4 We begin by analyzing the 
supply side of the private rental housing market. 
 
1.1 Investors’ Reservation Rental Rates 
 
The rational investor will be indifferent between continuing to hold a rental housing 
project and realizing it in favour of the next best alternative when the present value of 
her rental project (PVL) is zero. This condition will be satisfied in long run 
equilibrium. We define the present value function for a project under an Australian 
tax regime, in which passive losses can be deducted from other sources of income and 
50 per cent of realized capital gains are taxed at the investor’s marginal tax rate 
(Review of Business Taxation, 1999, p595).5 Following Keifer (1980) the present 
value of a rental housing project can be specified as: 
 
                                                 
3 See Gyourko (2003) for a review of the findings from recent empirical studies of tenure choice. 
4 A simpler version of this model is presented in Wood (2001b). 
5 See Wood (2000) for a detailed description of changes to capital gains tax arrangements in Australia 
in 1999, and a comparison of tax burdens under the old and new regimes. 
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PVL = m − p 0( )q( )+ 1−β[ ]p N( )q − m( )e− ρ + π( )N + 1− τL( ) 1− φ( )r t( )q −υp t( )q − im[ ]e− ρ +π( )t

t = 0

N∫ dt

+ τ Lbλs p 0( )qe− ρ + π( )tdt
t = 0

1
b∫

− 1
2 τLq 1− β( )p(N)e−(ρ +π )N − (1+ s)p(0)e−(ρ + π )N −

t= 0

1
b∫ bλs p(0)e−(ρ + π ) tdt{ } 

 
 
 

                     (1)

 
 
Parameter definitions are listed in table 1. The first two terms on the right hand side of 
equation (1) are the investor’s equity contribution and discounted realized capital 
sums respectively. The third term is the discounted after-tax stream of net rents, and 
this is followed by the present value of tax benefits attributable to building write-off 
allowances6. The final term is the present value of capital gains tax liabilities. 
 
 
Table 1 Parameter Definitions 
Symbol Parameter definition 
m Mortgage where amortization of outstanding debt is not required 
p(o) Asset price of housing in year zero 
q Housing Capital 
N Investor’s holding period 
ρ Investor’s rate of time preference 
π Constant rate of general inflation 
τL Marginal income tax rate of landlord 
πh Constant rate at which newly constructed house prices and rents appreciate 
s Transaction costs on purchase as a fraction of asset price 
β Transaction costs on sale as a fraction of asset price 

φ Agency costs (management and letting fees) as a proportion of gross rent 
[r(t)q] 

r(t) ( ) tdher )(0 −π  is the rental price of housing in year t 
p(t) ( ) tdhep )(0 −π  is the asset price of housing in year t 
µ Maintenance as a proportion of asset price 
tr Property taxes as a proportion of asset price 
tL Land taxes as a proportion of asset price 
i The borrower’s and lender’s interest rate 
ω bλs 
b The rate of building write-off as a fraction of construction costs 
λs The ratio of the value of the building structure to the asset price 
v µ + tr + tL 1− λs( )[ ] 
d Rate of economic depreciation 
H Dollar value of first home owner’s grant 
T Homeowners expected holding period with respect to property occupied 

T′ Housing consumer’s expected tenure period, that is number of years the 
consumer expects to be an owner occupier. 

τo Marginal income tax rate of homeowners 
α The loan-value ratio of homeowners 

                                                 
6 An investor who finances the acquisition of a newly constructed house or unit can deduct 2.5% of 
construction costs from taxable income in each year of a holding period of 40 years or less. However, 
on sale the write-off allowances claimed by the investor are subtracted from the cost base used to 
calculate taxable capital gains. The parameter b in equation (1) is set equal to zero if the investor has 
acquired an established house or unit. 
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PVL The landlord’s present value function 
PVo The owner occupier’s present value function 
V The current market value of the housing consumption bundle 
σ The maximum mortgage payment-to-income ratio 
W Net Liquid Wealth 
ψ Maximum fraction of purchase price offered by limited partner 
 
On setting PVL=0, evaluating the integrals in (1) and factoring q and m it can be 
shown that:7 
 
r 0( )
p 0( )

= rL =
i + v
1−φ

− CAP + AMORTL x CAPTAX + TRANSCOST −WRITEOFF[ ]  (2) 

 

where CAP =
π h − d

1−τ L( ) 1− φ( )
  

AMORTL =
π h − d + k[ ]

1− τL( ) eδN −1( )1−φ( )
   

 ( )ik Lτ−= 1  
 [ ]kdh +−= πδ  
CAPTAX =1/2τ L 1−β( )eπ hN − 1+ s( )+ωN[ ]e− kN   

NeTRANSCOST δβ=    

and 
( )

k
eWRITEOFF

kN
L

−−
=

1ωτ   

 
Equation (2) is the investor’s reservation rental rate (rL), the rental rate that will just 
cover her user cost of capital. The latter is the sum of the pre-tax opportunity cost of 
capital and tax deductible business expenses, as defined in the first term in equation 
(2), CAP the pre-tax equivalent of the capital gain component of an investor’s return 
(Litzenberger and Sosin, 1978) and finally we have the present value of capital gains 
taxes (CAPTAX), transaction costs (TRANSCOST)8 and building write-off 
allowances (WRITEOFF). The AMORT coefficient serves to amortize these sums 
over the investor’s holding period. 
 
An investor’s user cost of capital is a declining function of her marginal income tax 
rate because of the preferential tax treatment of capital gains and the availability of 
building write-off allowances under Australian tax rules9. Given competitive housing 
markets market rental rates would be driven down until excess returns are eliminated 
in all tax brackets, and only investors in the top tax bracket earn normal returns 
(Narwold, 1992, p370). In these circumstances the maximum marginal income tax 

                                                 
7 See Wood and Yong (2001) where a specification similar to equation (1) is solved.  
8 Transaction costs only include selling costs. Those incurred on purchase are ignored on the grounds 
that they are a sunk cost for existing investors. Note, however, that stamp duties and other transaction 
costs on acquisitions do affect capital gains tax liabilities and are taken into account. 
9 This is typically the case in other countries such as Canada, USA and UK. The user cost of capital 
expression is therefore similar for investors in these countries (Gordon et al, 1987; Wood and Kemp, 
2003, forthcoming). 
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rate (τmax) can replace τL in equation (2), and the long run market rental rate is given 
by the user cost of capital for investors in the top tax bracket.  
 
Wood (2001) finds that a tax driven reservation rental rate relative to homeowner user 
costs offers no explanation for observed tenure patterns in Australia. He argues that 
the puzzle can be resolved on recognizing that there are certain costs unique to rental 
housing that arise due to the separation of ownership from occupancy. Since it is 
impossible for landlords to design and enforce rental contracts that will cover all 
possible contingencies, tenants do not pay the social marginal cost of their utilization 
of rental property (Henderson and Ioannides, 1983). Landlords devote resources or 
pay agents to screen tenants, negotiate contracts, compile inventories, conduct 
property inspections, collect rents and police contractual terms in order to manage the 
rental externality associated with landlord-tenant relationships. These agency costs 
turn out to be an important factor explaining observed tenure patterns in Australia, 
and in particular the predominance of owner occupation (Wood, 2001, pp11-14). The 
parameter φ in the investor’s reservation rental rate expression represents these 
agency costs, and can then be expected to play an important role in the 
microsimulation model of tenure choice.  
 
1.2 Housing Consumers’ Bid Rental Rate 
 
It is assumed that housing consumers will choose to rent if the maximum amount they 
are prepared to pay a landlord is greater than or equal to the market rental rate 
determined in equation (2). The maximum amount a housing consumer will offer a 
landlord will be determined by their user cost of capital as home owners (the bid 
rental rate). If their user cost of capital exceeds the market rental rate it is cheaper to 
rent rather than purchase their optimal housing consumption. The ratio of the bid 
rental rate to the market rental rate is the relative price variable in our tenure choice 
model. 
 
To derive the bid rental rate we define the variable r(t) as the dollar value in period t 
placed by homeowners on the services yielded by housing capital q (imputed rent). 
The present value (PVo) of the stream of net imputed rents and capital gains following 
purchase of q, is given by: 
 

PVo = m − 1− h[ ]p 0( )q( )+ 1− β[ ]p T( )q − m( )e− ρ +π( )T + r t( )q −υp t( )q − im[ ]e− ρ +π( )tdt
t= 0

T

∫ (3)

 
 
The first two terms on the right hand side of equation (3) have the same interpretation 
as in equation (1). However, housing consumers who become homeowners for the 
first time are entitled to receive a Federal government first homeowner’s grant, which 
is an up front payment. The parameter h is this grant as a fraction of purchase price 
and is set equal to zero for established homeowners. The third term is the net imputed 
rents of the homeowner. Note that under the Australian tax system imputed rents (and 
capital gains) are not taxed, but deductions for mortgage interest payments are not 
permitted. 
 
On setting PVo = 0 and solving for the value r(0)/p(0) = rmax that satisfies this 
condition, we obtain the maximum rental rate (bid rental rate) that a housing 
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consumer is prepared to offer a landlord before choosing homeownership as the 
cheaper tenure. It can be shown that when PVo = 0 the housing consumer’s bid rental 
rate (ro) is defined as (see Wood, 2003): 
 

rmax = 1−τ o( )i + τoαi −
τoπ hα

1− τo

+ µ + tr − π h + d + AMORTO × TRANSCOST (4)

− AMOR ′ T O × h.

Where AMORTo =
δ

1− τo( ) eδT −1( )
AMOR ′ T O = δ

1−τO( ) eδ ′ T −1( )
≤ AMORTO.

and h =
H

p 0( )q
δ = π h − d + k( ) k = 1− τo( )i

 

 
The right hand side of equation (3) is the homeowner’s user cost of capital, and it has 
a number of noteworthy properties. The first term is the homeowner’s financing costs 
when purchase has been 100 per cent equity financed, and given the tax-exempt status 
of imputed rents. The second term is the tax penalty for a homeowner using debt 
finance for the fraction α of the purchase price, and arises because mortgage interest 
is not deductible. However, there is an offsetting component (the third term) due to 
the erosion of the real value of outstanding mortgage debt, and which represents an 
untaxed addition to the household’s resources.10 In TRANSCOST, the transaction 
costs on purchase as well as sale are included if the housing consumer is a potential 
first homebuyer. Finally, the contribution of the first homeowner’s grant is 
straightforward but for the specification of the amortization coefficient (AMORTO

/). 
The first homeowner’s grant is a subsidy designed to encourage housing consumers to 
become homeowners. It is not recurrent each time a home purchase is completed, as is 
the case with transaction costs. The grant is received on purchasing the first home but 
not on successive home purchasers. It should then be amortized over the period a first 
home purchaser expects to belong in owner occupation (T′ ≥ T). It is then evident that 
the first homeowner’s grant will have little impact on rmax for young first homebuyers 
who expect to remain in owner occupation for the rest of their lives.11 The grant is 
more likely to impact on borrowing constraints (see below). 
 
Our microsimulations also explore the consequences of restructuring the first 
homeowner’s grant as a housing partnership program, in which the government offers 
to take an equity stake in any home purchase. The program operates along similar 
lines to those proposed by Caplin, Chan, Freeman and Tracy (1997). The housing 
consumer is the managing partner who retains ownership rights with respect to the 
timing and type of improvements and the timing of any decision to sell. As the limited 

                                                 
10 Under tax neutral provisions this term disappears because the real value of the interest deduction is 
also eroded (see Wood, 2002).  
11 We assume that receipt of the first homeowner’s grant leaves the loan-value ratio unchanged. The 
grant allows housing consumers to hold more liquid assets in their wealth portfolio, and still purchase 
their desired housing for consumption purposes. Life expectancy is proxied as 80 minus the current age 
of the reference person. 
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partner the government offers to take an equity stake (ψ per cent) that is not subject to 
any upper threshold.12 In return, the managing partner agrees to forgo ψ percent of 
capital gains (on realization) that is a return on the limited partner’s equity stake. 
 
The housing partnership allows homebuyers to divorce decisions about how much 
housing to consume from decisions about the value of housing assets to hold in wealth 
portfolios. If we assume that the managing partner is unwilling to sacrifice liquid 
assets to meet down payment requirements, and is allowed to finance his share with α 
per cent debt finance, the housing consumer’s bid rental rate (rmax) can now be written 
as: 
 

  

rmax = 1−ψ( )(1− τo )i + (1−ψ)τ oαi −
ατ oπ h 1−ψ( )

1−τ o

+ µ + tr − (1−ψ)π h + d

+AMORTO ×TRANCOST                                                                (5)
 

   
For first homebuyers, a major potential benefit from such a housing partnership 
program is relaxation of borrowing constraints. However, equation (5) demonstrates 
that there are more complex impacts. The housing consumer’ bid rental rate is 
lowered because he no longer has to meet financing costs on the equity stake ψ held 
by the limited partner. But offsetting this is the limited partner’s share in capital gains, 
and the part sacrifice of the tax benefit due to erosion of the real value of outstanding 
mortgage debt at a 90% loan-to-value ratio. A housing partnership acts in much the 
same manner as an interest free loan. The housing consumer’s bid rental rate is 
lowered because they no longer have to meet financing costs on the limited partner’s 
equity stake. But the managing partner is still able to enjoy the imputed net rent 
stream flowing from this stake. The limited partner’s return on their equity stake is the 
pro rata share in realised capital gains.  
 
For low tax bracket managing partners, the reduction in the bid rental rate following 
entry into a partnership will be greater than the fall in the bid rental rate of a high tax 
bracket managing partner. On entering a housing partnership the after-tax financing 
costs of the high tax bracket owner fall by less than those of the low tax bracket 
owner. This is because both first homebuyers are relieved of the need to make an 
equity contribution in the form of a down payment to the limited partners share; but 
high tax bracket owners have a lower after-tax cost of (equity) capital.  
 
1.3 Borrowing Constraints 
 
There has been a shift in the emphasis of theoretical models of tenure choice; instead 
of permanent income and the relative user cost of housing in rental and owner 
occupied tenures driving the decision, the work of Jones (1989; 1995) and others13 

                                                 
12 This offer will relax any constraints due to deposit requirements if it permits housing consumers to 
leverage purchase of their optimal level of housing while satisfying the down payment requirements of 
lenders (see below for further discussion).   
13 Important contributions have also been made by Linneman and Wachter (1989), Haurin, Hendershott 
and Wachter (1996; 1997), Linneman, Megbolugbe, Wachter and Cho (1997), Goodman (1997) and 
Rosenthal (2001).  
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emphasize current net worth and the asset price of housing as the relevant variables14. 
From this theoretical perspective, tax distortions and relative prices are not a solid 
foundation for a theory of tenure choice. Rather households have a fundamental 
preference for ownership; the only households who rent are those credit constrained 
households who have not yet accumulated some threshold amount of liquid assets, or 
cannot afford to meet the repayment requirements on a mortgage. Binding borrowing 
constraints are a wealth effect that impedes value maximization (Milgrom and 
Roberts, 1992, pp35-43). When these constraints bind, home ownership is the value 
maximizing choice but the household is unable to meet the cost, which it is necessary 
to incur, in order to switch from renting to the preferred choice of homeownership 
that maximizes value. The underwriting criteria used by lenders to protect themselves 
against adverse selection and moral hazard can then be the source of market failure in 
the housing market. 
 
Linneman and Wachter (1989) model constraints based on underwriting criteria for 
conventional loans. These typically take two forms, a down payment or wealth 
constraint and a repayment ratio or income constraint. The specification of wealth and 
income constraints is adapted from Hendershott, Lafayette and Haurin (1997) and 
Linneman, Megbolugbe, Wachter and Cho (1997). The Hendershott et al (1997) 
model allows for constrained income units to optimize between a mortgage provided 
by a conventional lender and a mortgage provided under the US Federal Housing 
Assistance (FHA) program, which lends to qualifying applicants on more liberal 
terms than do conventional lenders. At this stage the model is restricted to   
conventional private sector lenders.15 
 
Consider first the wealth or down payment constraint. Given net liquid wealth (W) an 
income unit can purchase a property of maximum value *

wV , equal to the sum of W 
and the maximum mortgage (m*) a financial institution is willing to advance.  We can 
then express this as: 
 
Vw

* =W + m *

=
W

1−α*

          (6) 

 
where *α  represents a maximum permitted loan-value ratio. If *

wV  is less than the 
optimal level of housing consumption conditional on home ownership )(V  the 
household’s wealth constraint is binding on tenure choice and the household is 
assumed to rent rather than adjust V  (see Linneman et al., 1997, p320).  
Measurement of the maximum permitted loan-value ratio is discussed in section 3.3.  

                                                 
14 As discussed above, Wood (2001) also finds that tax-distorted relative prices are unimportant in 
explaining observed tenure choice patterns. But he emphasizes agency costs as the relevant variable. 
15For a discussion of the operation of the FHA see Goodman and Nichols (1997). Government 
mortgage programs in Australia tend to be operated by State Governments rather than the 
Commonwealth. The optimizing decision considered by Hendershott et al can be captured in the 
microsimulation model once a state based component is built into the model. 
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Let us now turn to the income or repayment constraint. With Y equal to household 
current income and σ  representing the maximum mortgage payment-to-income ratio, 
the income constraint can be defined as: 
 

*
*

**

α
σ

σα

i
YV

or

YVi

y

y

=

⋅=⋅⋅

         (7) 

where *
yV  is the maximum value of housing that can be purchased given Y. If 

VVy <*  the household’s income constraint is binding on tenure choice, and the 
household is assumed to rent. 
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2 DATA SOURCES AND TENURE ASSIGNMENT METHODS 
 
2.1 Data Sources 
 
The data used to operationalise the supply side of the microsimulation model is drawn 
from confidentialised unit record data from the 1997 Rental Investors Survey (1997 
RIS) conducted by the Australian Bureau of Statistics in June 1997 and based on a 
survey of approximately 30,000 households across Australia.16 The 1997 RIS 
identified the following four Australian sub-populations: 
 

 584,200 income units who are current investors in residential rental 
property17; 

 222,700 income units who had sold residential rental property in the 
previous five years; 

 113,500 income units who were intending to sell residential rental 
investments in the following two years; and 

 215,500 income units who were intending to invest in residential rental 
property in the next two years (ABS, 1998b). 

 
The survey collected demographic and financial data for these populations. It also 
collected detailed dwelling characteristic and financial information on the properties 
owned by current investors.18 These details were recorded for up to the six most 
recently acquired properties owned by the income unit.19 
 
The confidentialised unit record file (CURF) for this survey (ABS, 1999a) contains 
complete records for 1576 income units who hold 1934 individual residential rental 
properties. Investors who finance the construction of residential property for rent, or 
who purchase a newly constructed property for the purpose of making it available to 
lease or rent are entitled to deduct the building write-off allowance from assessable 
income. There are 387 properties that were new when first rented out by investors20. 
The remaining real estate investments were established properties when first rented 
out by investors, and are not eligible for a building write-off allowance. Background 
information on the rental investors holding the newly constructed and established 
properties is presented in table2, while characteristics of the properties themselves are 
presented in table 3.  

                                                 
16 The Rental Investors Survey (ABS, 1999a) was included as an attachment to the regular ‘Monthly 
Population Survey’ (MPS) used for calculating national employment and unemployment rates. 
17 An income unit is defined as one or more individual persons who represent the unit making the 
decision to invest and income from the residential investment is likely to be shared between the 
person’s comprising the unit (ABS, 1999b). 
18 The 1997 survey is broadly comparable with the 1993 Rental Investor Survey in terms of the data 
reported. See Wood and Watson (2001) for a detailed discussion of the 1993 survey. 
19 The survey contains property records for up to the 3 most recently acquired properties per individual 
giving a maximum of six properties for couple income units. 
20 Background information on the rental investors holding these 387 properties and the dwellings 
themselves can be found in Wood, Watson and Flatau (2001, Tables 1 and 2). 
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Table 2 Income Units - Landlords – Descriptive Statistics 
    Full Sample  

(1934 Properties) 
              Annual Gross Income (mean)  $59,950 
     
              Annual Gross Rent (mean)1  $10,908 
     
              Income Unit Type   
 Couple With Dependents  41.1% 
 Couple without Dependents  32.0% 
 One Parent  3.0% 
 One Person  24.0% 
     
              State of Usual Residence   
 NSW  16.7% 

VIC  17.8% 
QLD  24.3% 
SA  10.6% 
WA  14.7% 
TAS  4.9% 
NT & ACT  11% 

 

   
              Tenure type of Residence   
 Owner with mortgage  31.4% 
 Owner without mortgage  41.8% 
 Renter  26.8% 
     
              Number of Children (0-14 years)   
 0  64.3% 

1  14.1% 
2  15.3% 
3  5.1% 
>3  1.2% 

 

   
              Number of Investment Properties Owned   

1  80.7% 
2  15.7% 
3  3.4% 
>3  0.1% 

 

   
              Number of Employed Adults in the Income Unit   

0  10.7% 
1  37.6% 
2  51.7% 

 

   
1. Aggregate gross rent from all rental properties owned by the income unit. 
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Table 3 Characteristics of Rental Investment Properties 
         Full Sample  

(1934 Properties) 
Mean Estimated Market Value   $138,900  
Mean Annual Rent     $8,732  
       
          Number Percent of Total 
Dwelling Type      
 Separate House     1,222 63.2 
 Semi-Detached/Terrace 

House 
    232 12.0 

 Single Flat/Apartment     417 21.6 
 Block of 

Flats/Apartments/Terrace 
Houses 

 
  

 
58 3.0 

 Other     5 0.30 
Number of Bedrooms       
 1     126 6.5 
 2     667 34.5 
 3     907 46.9 
 4     199 10.3 
 5+     28 1.4 
 None/Bedsitter     7 0.4 
State (Capital City)      
 New South Wales 

(Sydney) 
    338 

(213) 
17.5% 
(63.0%) 

 Victoria (Melbourne)     360 
(282) 

18.6% 
(78.3%) 

 Queensland (Brisbane)     497 
(235) 

25.7% 
(47.3%) 

 South Australia 
(Adelaide) 

    219 
(174) 

11.3% 
(79.5%) 

 Western Australia  
(Perth) 

    275 
(216) 

14.2% 
(78.5%) 

 Tasmania  
(Hobart) 

    93 
 (41) 

4.8% 
(44.1%) 

 Northern Territory 
(Darwin) 

    37 
 (24) 

1.9% 
(64.9%) 

 Australian Capital 
Territory (Canberra) 

    115 
(115) 

5.9% 
(100%) 

Age of Property      
 Less than 1 year old     44 2.3 
 1 – 4 years     231 11.9 
 5 – 9 years     201 10.5 
 10 – 19 years     344 17.8 
 20 – 50 years     750 38.7 
 50 years and more     301 15.6 
 Unknown     60 3.1 
            
Management of Property      
 Self/Spouse/Partner     695 35.9 
 Real Estate Agent     1124 58.1 
 Relative     46 2.4 
 Other     69 3.6 
 
The data used to operationalise the demand side of the microsimulation model is 
drawn from confidentialised unit record data from the 1996-97 Survey of Income and 
Housing Costs (1997 SIHC) conducted by the Australian Bureau of Statistics from 
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July 1996 to June 1997. The survey provides detailed information on the income and 
housing situation of income units throughout Australia. The survey operates on a 
continuous basis, collecting information on a sample of 650 households each month 
as part of the Monthly Population Survey. Households enter and leave the survey 
population on a regular basis throughout the survey year. The result is a unit record 
file containing information on 9276 income units across Australia. Background 
information on housing consumers is presented in table 4, while the characteristics of 
their principal residence is presented in table 5. 
 
The tenure status of housing consumers deserves comment. As shown in table 4 the 
SIHC divides non-owner occupiers into two categories. The first category includes 
income units who let a room, or part of a property, from a landlord who resides in the 
same dwelling (boarders), and income units who rent from a landlord residing in a 
separate dwelling. The second category is comprised of income units who pay no rent. 
Table 5 presents a further division of ‘renter/boarder’ income units on the basis of the 
landlord type reported by respondents to the survey.  
 
The second tenure category, which we refer to as ‘Rent-free’ have the following 
characteristics. 88.7% of rent-free income units live in a dwelling that houses only 
one family but 67.7% are from a separate income unit to that of the household 
reference person. 87.1% of rent-free income units are sole person income units, 68% 
have a reference person aged less than 35 years and 11.8% have a reference person 
older than 64 years. Given these characteristics we can conclude that rent-free income 
units are largely financially independent single persons who reside in the family home 
rent-free. The majority are young, but there is also a group who appear to be older 
persons who have moved in with a family member. 
 
From these two categories we define three tenure groupings in the manner depicted in 
figure 1. Those renter/boarders whose landlord is a State Housing Commission/Trust 
are classified as public housing tenants. Those income units who are living rent-free 
or are paying rent to a person in the same household, are classified as ‘Shared 
Dwelling Arrangements’.21 Finally those income units paying rent to a real estate 
agent, or a person in a separate household and ‘other’ landlord types are classified as 
private rental tenants22. The rationale for this threefold classification is explained in 
section 2.2. 
 

                                                 
21 87.7% of these income units report that their landlord is a parent or other relative (See table 5.). 
22 168 income units are recorded as renting from the ‘other’ landlord type. 60.1% reside in a non-
metropolitan area, 83.3% have a reference person of working age (15 to 64 years) and 60.7% have a 
reference person who is employed full-time. This suggests that income units renting from an employer 
may represent a significant proportion of this ‘other’ landlord type. 
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Figure 1. Non Owner-Occupier Tenure Type/Landlord Classification in the
SIHC and Tenure Groupings in the Microsimulation Model 
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Table 4 Income Units – Housing Consumers – Descriptive Statistics 
    

Outright 
Owner 

Owner 
with a 

Mortgage 

 
 

Renter/Boarder 

Rent 
Free 

Tenures 

All 

N  2952 2121 3169 1034 9276 
   31.8% 22.9% 34.2% 11.1%  
        
Mean Annual Gross Income  $34,045 $52,157 $24,357 $18,160 $33,020 
Mean Income from Wages & 
Salaries 

 $19,900 $44,494 $18,242 $12,973 $24,186 

Mean Income from Investments  $3,826 $603 $379 $518 $1,543 
Mean Income from Government 
Transfer Payments 

 $5,096 $2,095 $4,147 $2,509 $3,797 

        
Income Unit Type       

 Couple with 
Dependents 

 20.4% 51.3% 13.9% 3.6% 23.4% 

 Couple without 
Dependents 

 43.7% 24.9% 10.7% 7.1% 24.1% 

 Sole Parent  2.1% 5.1% 10.4% 2.2% 5.6% 
 One Person  33.8% 18.6% 65.1% 87.1% 46.9% 
        
State of Usual Residence       
 NSW  24.1% 19.7% 24.4% 24.8% 23.3% 
 VIC   22.2% 21.3% 19.2% 24.2% 21.2% 
 QLD  17.2% 16.9% 19.4% 16.7% 17.8% 
 SA  12.7% 11.9% 10.6% 11.0% 11.6% 
 WA  12.2% 15.8% 13.4% 13.4% 13.6% 
 TAS  7.8% 6.4% 6.2% 4.8% 6.6% 
 NT/ACT  3.8% 8.0% 6.8% 5.0% 5.9% 
        
Number of Dependent Children       
 0  77.4% 43.6% 75.8% 94.2% 71.0% 
 1  8.3% 18.0% 10.4% 2.3% 10.6% 
 2  8.9% 24.9% 8.4% 2.4% 11.7% 
 3  4.1% 10.6% 3.6% 0.9% 5.1% 
 4+  1.3% 2.9% 1.8% 0.2% 1.7% 
        
Labour Force Status of Income Unit Reference Person    
 Employed Full-Time 39.3% 85.1% 52.9% 52.8% 55.9% 
 Employed Part-Time 5.8% 4.5% 9.7% 9.9% 7.3% 
 Unemployed  3.0% 2.8% 11.2% 11.0% 6.6% 
 Not in the Labour Force 51.9% 7.6% 26.2% 26.3% 30.1% 
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Table 5 Characteristics of Principal Residence – Housing Consumers 
    

Outright 
Owner 

Owner 
with a 

Mortgage 

 
 
Renter/Boarder 

Rent 
Free 

Tenures 

 

N  2952 2121 3169 1034  
Mean Estimated Market Value  $165,669 $162,615    
Mean Mortgage Debt   $60,498    
Mean Annual Loan Repayments   $8,812    
Mean Annual Rent    $4,836 0  
        
Dwelling Type       
 Separate House  89.5% 91.8% 64.6% 88.5%  
 Semi-Detached/Terrace  5.5% 4.6% 13.5% 4.6%  
 Flat/Apartment  4.3% 3.3% 21.1% 5.6%  
 Other  0.7% 0.3% 0.8% 1.3%  
        
Number of Bedrooms       
 0  0.1% 0.1% 0.4%   
 1  1.7% 0.9% 8.6% 3.0%  
 2  18.7% 11.6% 28.5% 13.2%  
 3  54.8% 55.0% 46.4% 48.2%  
 4  21.1% 27.2% 13.6% 28.9%  
 5+  3.5% 5.2% 2.5% 6.8%  
        
Landlord Type       
 Real Estate Agent    34.7%   
 State Housing Commission/Trust  15.2%   
 Person not in same household     
  Parent/Other Relative 4.3%   
  Other Person 17.7%   
 Person in same household     
  Parent/Other Relative 20.0%   
  Other Person 2.8%   
        
 ‘Other ‘Landlord Types    5.3%   
        
First Home Buyers*       
 First Home Buyers  1.7% 17.4%    
        
*The 1996-97 SIHC records whether an income unit is a first home-buyer if the property was 
purchased in the 3 years prior to the survey. 
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2.2 Application of the relative price and borrowing constraint assignment rules 
 
The model assigns income units to tenures in the following five-step sequential 
procedure. Steps 2 to five in this procedure are depicted in figure 2.23 
 

1. A market rental rate in the private rental sector is determined according to the 
long run equilibrium condition that the marginal investor satisfies the zero-
profit condition. 

2. All income units other than public housing tenants and ‘rent-free’ income 
units (see below) are assigned to either homeownership or renting, given 
application of the relative price assignment rule. This rule assigns income 
units to home ownership if their bid rental rate is less than the market rental 
rate and assigns income units to the rental tenures if bid rental rates are greater 
than or equal to the market rental rate. Market rental rates are adjusted for 
receipt of rent allowances when the income unit is eligible to receive the 
allowance. 

3. Those income units that are observed in private rental housing are assigned to 
home ownership if they satisfy both the relative price and borrowing 
constraint criteria, otherwise they are assigned to private renting. Borrowing 
constraints are applied using estimates of the optimal housing consumption 
conditional on choice of home ownership. Those income units in shared 
dwelling arrangements are also assigned according to the same rules. 

4. Public housing tenants are assigned according to a sequential choice process in 
which tenants are assigned to the private rental sub-tenure if the market rent is 
less than the actual rent paid as a public housing tenant. Public housing tenants 
are assigned to home ownership if their bid rent is less than the market rent 
and the actual rent paid for public housing, and borrowing constraints are not 
binding. Otherwise, the income unit is assigned to the public renting sub-
tenure. Market rents, bid rents and borrowing constraints are applied using 
estimates of optimal housing consumption conditional on homeownership. 

5. ‘Rent-free’ income units in shared dwelling arrangements are assigned to 
shared dwelling arrangements even if their bid rental rate exceeds the market 
rental rate, as they are financially better off remaining in rent-free housing. 
However, if the bid rental rate is less than the market rental rate and borrowing 
constraints do not bind, the income unit is assigned to homeownership24. If 
borrowing constraints bind the income unit is assigned to shared dwelling 
arrangements regardless of the relative price assignment rules. 

                                                 
23 Private rental tenants and income units in shared dwelling arrangements are grouped together for 
clarity in figure 2. 
24 This rule follows Jones (1989; 1995) view that households have a fundamental preference for 
homeownership. Most of our income units living ‘rent-free’ reside with their parents. The assignment 
rule implies that such income units will delay household formation until it is cheaper to own rather than 
rent in the private rental sub-tenure. 
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There are some detailed methodological points that deserve attention here. We have 
experimented with two alternative methods of determining market rental rates. In the 
first, we assume competitive housing and capital markets. In the long run, property 
acquisitions by top bracket investors will drive out high cost investors from lower tax 
brackets and the market rental rate can be set equal to the typical reservation rental 
rate of  top tax bracket investors. Capital market imperfections that result in the 
application of underwriting criteria, and/or fiscal measures that penalize multiple 
property portfolios can impede the supply of rental housing. Market rental rates must 
then rise to attract investors from lower tax brackets. A second pragmatic solution is 
to set the market rental rate equal to the weighted average reservation rental rate of all 

Owner 
Occupiers 

Rental Tenants & 
Shared Dwelling 

Arrangements 

Public 
Tenants 

Stage 1. 
 
Comparison of economic
costs (price): 
 
rb – Housing consumers bid
rental rate. 
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Figure 2. Tenure Assignment Rules in the Microsimulation Model 
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investors, where the weights are the proportion of investors in each tax bracket 
(Keifer, 1980). The simulation results reported in this paper use the first method of 
determining the market rental rate. We intend to employ the second method in a 
forthcoming paper. 
 
The market rental rate that is entered into the relative price assignment rule is adjusted 
for rent assistance entitlements when a housing consumer is eligible. All private rental 
tenants receiving a Commonwealth pension or benefit and who pay rent above a 
certain threshold are entitled to rent assistance. Eligible private rental tenants’ 
entitlements to rent assistance are calculated at their optimal housing consumption 
conditional on homeownership.25 For owner-occupiers that would be eligible if they 
became tenants, entitlements are calculated at current levels of housing consumption 
as measured by the market value of their current property. 
 
Rental tenants rent assistance entitlements, bid rental rates and borrowing constraints 
require an imputation method that will generate the market value of their optimal 
housing consumption conditional on homeownership (V ).  V is predicted from an 
estimated unconstrained housing demand equation: 
 
V =V Y,P,X; ˆ b ( )+ e             
(8) 
 
where Y is permanent income, P is price (bid rental rate), X is a vector of preference 
variables, b̂ are the estimated parameters and e is the error term. Following Linneman 
et al. (1997) we define unconstrained households as those whose observed house 
prices are below 85% of both *

yV  and *
wV  (See pages 9 and 10 above). The estimation 

sample is comprised of recent movers, a standard practice in the estimation of housing 
demand functions26 (Nordvik, 2000).  
 
The income unit is the unit of analysis chosen in this study. An income unit “is one 
person or a group of related persons within a household, whose command over 
income is assumed to be shared. Income sharing is assumed to take place within 
married (registered or de facto) couples and between parents and dependent children” 
(ABS, 1997). The household is defined as “a group of people who usually reside and 
eat together” (ABS, 1997). When calculating tenure shares using the household as the 
unit of analysis, we are in effect computing the tenure composition of the housing 
stock. On the other hand, when using income units we are computing the tenure 
composition of an aggregate of adult units, who are potentially or actually 
economically independent and are or could choose to pay for housing services. The 
principal advantage of using income units is that it permits a much richer analysis, 
which includes aspects of the household formation decision. 
 

                                                 
25 Public housing tenants are not eligible for Commonwealth rent assistance. 
26 Recent movers are defined to be income units who purchased housing within 3 years of the survey 
date. Flavin and Yamashita (2002) cite evidence to suggest that transaction costs can be such a source 
of friction that it takes between 20 and 30 years before the deviation of actual from optimal housing 
consumption warrants a move.   
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Using income units also permits identification of those tenants in “shared dwelling 
arrangements”. This is important because if these tenants move on into home 
ownership, their housing requirements must be met by a net addition to the stock of 
housing by either new construction or conversion27. Tenant income units in shared 
dwelling arrangements are those income units who are reported as renting from a 
person in the same dwelling or as ‘rent-free’ in Table 5. They are predominantly 
young, single and live in the home of a family member28. 

                                                 
27 Their move does not create a vacant dwelling to offset their demand for housing. 
28 87.7% of the 723 income units who rent from a person in the same household are renting from a 
family member. Of the 1034 ‘rent-free’ tenure income units, 87.1% are sole person income units, 68% 
have a reference person who is less than 35 years old and 88.7% reside in a single family dwelling. 
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3. PARAMETER MEASUREMENT 
 
This section outlines the measurement of parameters used in the microsimulation 
model. We begin with an overview of the method used to calculate the (effective) 
marginal income tax rate, which is similar for both the investor and the housing 
consumer. One complication that arises is that the data sets from which measures are 
derived differ for the two groups (the 1997 RIS in the case of the investor and the 
1996-97 SIHC in the case of the housing consumer). We then move on to discuss the 
measurement of other components in the user cost expressions, first dealing with 
common parameters in the investor and the housing consumer expressions, and then 
turning to parameters specific to one or other of the two user cost measures. 
 
The final measurement issue addressed is that of the measurement of parameters that 
are important to the tenure allocation rules; namely, optimal housing demand, rent 
assistance entitlement and the specification of borrowing constraints. 
 
3.1 Marginal Income Tax Rates for Investors and Housing Consumers 
 
3.1.1 General Issues 
 
Marginal income tax rates in our theoretical model capture both changes to the 
income unit’s income taxation liabilities on receipt of income and to Commonwealth 
government pension and allowance payments where the income unit receives such 
payments. This is an very important dimension of the microsimulation model because 
marginal tax rates are a critical parameter in the user cost expressions and relative 
price variables. Modelling Commonwealth pension and allowance payments also 
allows the model to address ‘whole of government’ questions about the impact of 
welfare reform on the housing sector. Calculation of the marginal tax rates proceeds 
in the following manner (for both rental investors and housing consumers): 
 

1. Using the information contained in the relevant surveys the income unit’s pre-
benefit gross income is calculated. This gross income measure is inclusive of 
net (imputed) rents. 

2. The July 2001 pension and allowance system is applied to those income units 
who received benefits in 1997 and would still be eligible to receive benefits 
under the current system once income and asset thresholds have been deflated, 
where relevant. 

3. For all income units we now have an adjusted gross income figure. From this 
adjusted gross income figure, we subtract non-taxable income such as pension 
payments resulting in an assessable income measure. From this assessable 
income figure we subtract an estimate of deductions based on average 
deduction rates calculated from the Australian Taxation Office’s reported 
statistics (ATO, 1998).29 

4. We then apply current income tax arrangements to these adjusted taxable 
incomes. Tax liabilities incorporate both the Medicare Levy and the 

                                                 
29 The income source information is more detailed for housing consumers than it is for rental investors. 
As a consequence, the range of Commonwealth payments measured for the former is larger than that 
for rental investors. Deduction calculations are also more detailed for housing consumers than for 
rental investors. 
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Superannuation surcharge. Rebates are also calculated for eligible income 
units. 

5. We then calculate the Family Tax Benefit payments based on the eligibility 
criteria discussed below. 

6. At this point, we calculate the increment in income that an income unit 
receives from rental property investments, in the case of investors, and the 
increment in income that an owner-occupier would receive if their housing 
equity were realised and invested at the prevailing market rate of interest. 

 
On subtracting these increments in income, and repeating steps 1 through 6, we are 
able to compute the change in benefits and tax liabilities due to these increments in 
income. The ratio of these magnitudes is the implicit marginal income tax rate used in 
our model (Hendershott and Slemrod, 1983)30. 
 
3.1.2 The Income Unit’s Tax Liabilities 
 
Tax Rates 
 
The key component of the determination of the model’s marginal tax rate is personal 
marginal income tax rates. Australian personal income taxes are based on a graduated 
scale with a tax-free income threshold that depends on the structure of the taxpayer’s 
family. The marginal tax rates and tax brackets applied to an individual’s income are 
those in Table 6. 
 
Table 6. Australian Income Tax Schedule as at 1st July, 200031 
        
 Ineligible for Family Tax Assistance   
        
 Taxable Income  Tax Rate     
        
 <$6,001  0     
 $6,001-$20,000  17%     
 $20,001-$50,000  30%     
 $50,000-$60,000  42%     
 >$60,000  47%     
        
 
Medicare Levy 
 
An additional levy on taxable income is used to fund the public health system. 
Following recent changes this levy is partially offset if taxpayers have private health 
insurance through either a part rebate of insurance premiums or through a reduction in 
those premiums at the time of payment. High-income individuals who do not have 
private health insurance are penalised by an additional 1% surcharge over and above 
the standard Medicare Levy (ATO, 2001). We are not able to identify privately 
insured individuals, so the tax liabilities of the privately insured are potentially over 
stated. 
                                                 
30 The implicit marginal tax rate is relevant to ordinary sources of income. We assume that landlords 
realize capital gains in years where they have no benefit or allowance entitlements. The statutory 
marginal tax rate is then applied within the CAPTAX term of equation 2.  
31 Source: ATO (2001) Taxpack 2001, Canberra: Australian Taxation Office  
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The Medicare levy is charged on the sum of the income unit head and partner’s 
taxable income32. For single persons who earn less than $13,807 per annum no levy is 
applicable. For singles earning between $13,807 per annum and $14,927 the levy is 
calculated at 20 cents in every dollar above $13,807. When income exceeds $14,907 
the levy is calculated at 1.5% of taxable income. For married couples that have no 
dependent children the exemption applies if family income is less than $23,299 per 
annum. The 20 cents in the dollar levy applies between this lower threshold and 
$25,188 after which the levy is calculated at 1.25% of taxable income. Each 
dependent child or student increases the lower limit of the phase-in region by $2140 
and the upper limit by $2,31333. 
 
Superannuation Surcharge 
 
Subject to certain eligibility criteria, Australian workers receive compulsory 
superannuation contributions from their employer and are able to make discretionary 
contributions to ‘top-up’ their superannuation. Employer contributions are subject to 
much lower tax rates than remuneration paid in the form of wages and salaries. In 
order to discourage the use of superannuation as a tax shelter, the Federal Government 
levies a surcharge when adjusted annual income, the sum of taxable income and 
employer contributions, exceeds $78,208 (1999-2000).  The surcharge is levied on 
employer superannuation contributions at a rate that reaches a maximum of 15% at an 
upper threshold of $94,944 (1999-2000).34 
 
The 1997 RIS and 1997 SIHC do not contain information on the superannuation 
contributions made by employers on behalf of investors and housing consumers in 
employment. However, there is a minimum employer contribution that is set at 7% of 
the employee’s gross salary. We assume that all employed investors benefit from this 
7% contribution, and set it equal to 7% of investor’s income after subtraction of net 
rent35. This minimum contribution is then added to the taxable income of employed 
investors to arrive at an estimate of adjusted annual income, which is then used to 
calculate the superannuation surcharge liabilities. For housing consumers, the 
surcharge is applied in the same manner outlined above using the calculated taxable 
income of the income unit. However, the SIHC provides a breakdown of gross 
income by source, so that employer contributions are set at 7% of a housing 
consumer’s gross salary. 
 
Rebates 
Australian taxpayers who meet certain eligibility criteria are entitled to rebates that 
reduce tax liabilities. We are able to identify eligibility for the following rebates that 
can be claimed by Australian taxpayers in 1996-97: 
 

                                                 
32 This is a simplified explanation of the arrangements for calculating the levy. In practice, unused 
amounts of the threshold can be transferred between partners.  
33 Sole parents are also assessed for the levy under the married couple arrangements. 
34 In 1996-97 the thresholds were $70,000 and $85,000 with the rate of surcharge increasing by 1 
percentage point for each $1000 increment in adjusted income in this range. 
35 The 1997 RIS does not breakdown gross income by source, but we can identify investors who are in 
the employed labour force. It is assumed that all income other than net returns from residential housing 
investments is sourced from employment. 
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1. Low Income Tax Payer Rebate; 
2. Low Income Aged Person Rebate; 
3. Dependent Spouse Rebate; 
4. Sole Parent Rebate; and  
5. Commonwealth Government Aged Person Rebate. 

 
The July 2000 tax reforms made significant changes to the structure of the rebate 
system. The dependent spouse and sole parent rebate have been abolished and a new 
rebate, the ‘Family Tax Benefit’ (FTB) has been brought in to replace the abolished 
rebates and the Family Allowance.36 
 
In practice, Family Tax Benefit can be accessed by eligible income units either as a 
reduction in the weekly tax paid under the ‘pay as you go’ (PAYG) system achieved 
by adjusting the taxpayer’s tax-free threshold, as a rebate at the end of the financial 
year, or as a payment from CentreLink. We are unable to determine in what form an 
income unit would take the Family Tax Benefit payment given the information 
available in the survey. Consequently, we assume that all eligible income units 
receive the payments as an end of year tax rebate. The determination of Family Tax 
Benefit entitlements is discussed in an appendix that explains both the calculation of 
FTB eligibility and rent assistance payments. 
 
Commonwealth Pensions and Allowances 
 
Both the 1997 RIS and the 1996-97 SIHC provide information on the pension and 
allowance income of surveyed income units. Under Australian social security 
practice, welfare payments are subject to a regime of income and asset testing that 
determines eligibility and the rate of payment received by the income unit.  When 
housing consumers exercise a tenure choice, the resulting change in wealth portfolios 
‘triggers’ adjustments to income and assets assessable under means tests. Similarly, 
an investor who becomes a landlord engineers an adjustment in assessable income and 
assets. In both cases, there can be a change in eligibility and/or rates of payment, 
which is relevant to the calculation of their user costs as consumers and landlords37, 
and is relevant to measures of housing affordability in the case of consumers. 
 
The microsimulation model incorporates the income and asset test rules as applicable 
in 2001-2002 and outlined in Centrelink’s A Guide to Commonwealth Government 
Payments (Centrelink, 2002). For rental investors the change in benefit entitlements is 
estimated by applying income tests to the net rent stream from rental investments.    
The asset test is not relevant as realizing a rental investment property still leaves the 
income unit with an asset38 – the result is that, from the point of view of the assets test 
no change occurs in the value of the income unit’s asset base.  
 
For owner-occupiers, the asset test is relevant. Owner-occupied housing is, up to a 
certain value, exempt from the assets test whereas other asset types are not. If a 
homeowner sells up and chooses to rent, their assessable assets increase given 
                                                 
36 Where the taxpayer receives the FTB and pays no tax or an amount of tax insufficient to cover the 
FTB the treatment is similar to that of a benefit paid via the tax system. 
37 The change in welfare payments impact on the implicit marginal income tax rate parameter in the 
user cost expressions. 
38 It is assumed that net proceeds are reinvested in an alternative asset. 
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reinvestment of their equity in some alternative asset. In the case of rental tenants, the 
opposite impact is observed. Rental tenants must convert asset test eligible liquid 
assets to meet deposit requirements. 
 
Now consider the application of income tests in the context of housing tenure 
decisions. Converting owner-occupied housing equity into another asset type 
generates an income stream that is taken into account under the income test criteria. 
For rental tenants, converting an income generating liquid asset into owner-occupied 
housing results in a fall in their assessable income. 
 
It should be noted that assessable income from financial assets is an imputed value 
under income test criteria used for determining welfare payments. To reduce the 
impact of fluctuations in the rate of return on financial assets held by beneficiaries, 
the Commonwealth government’s method of calculating financial asset income 
employs a set of extended deeming rates. To calculate income for the purposes of the 
test, actual income from financial assets is replaced by ‘deemed income’ from 
financial assets. We employ these extended deeming rates in our calculations of 
eligibility and payment rates in the model. 
 
 
Converting the 1997 Pensions and Allowances System to its 2001 Equivalents 
 
The pension and allowance system has undergone significant reform since the SIHC 
survey in 1997. In particular, the NewStart allowance has been reformed so that 
beneficiaries under the age of 21 are now covered by the Youth Allowance Scheme. 
A number of other allowance programs have also been rationalised in the course of 
this reform. 
 
Table 7 lists the benefit types reported in the SIHC, their 2001 equivalents and 
whether the benefit types are subject to income and asset means testing under current 
administrative arrangements. The 2001 pension and allowance programs are applied 
to the 1996-97 SIHC data. Where thresholds have been indexed they have been 
deflated to 1996-97 prices. 
 
Table 7 Reported Pension & Allowance Types in the Income and Housing Costs Survey, 
1997 & Their 2001 Equivalents 
Payment Type 
1997 

2001 Equivalent Payment Rates   

Family Payments Family Tax Benefit (FTB) (FTB)   
Age Pension (AP) Age Pension AP   
NewStart Allowance (NSA) NSA NSA   
Mature Age Allowance Mature Age Allowance NSA   
DVA Service Pension DVA Service Pension DVA   
Disability Support Pension Disability Support Pension AP    
Sole Parent Pension Parenting Payment (PP) PP   
Wife/Carer Pension Carer Payment AP   
Sickness Allowance Sickness Allowance NSA   
Special Benefit Special Benefit NSA/YA   
Partner Allowance Partner Allowance (PA) (PA)   
Youth Training Allowance Youth Allowance (YA) YA   
DVA War Widows Pension DVA War Widows Pension DVA   
DVA Disability Pension DVA Disability Pension DVA   
Austudy/Abstudy Austudy Austudy   
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Parenting Allowance Parenting Payment (PP) PP   
Child Disability Allowance Carer Allowance (CA) CA   
        
 
3.1.3. The Taxation Position of Rental Investors 
 
We base our estimate of the investors’ tax liabilities on their income from all sources 
including a measure of the net rent yielded by an investor’s incremental investment in 
rental property. The 1997 RIS (ABS, 1999a) reports the actual profit or loss on a 
property over the previous twelve months, but this will include transitory components 
due to the lumpiness of maintenance expenditures and the irregular nature of 
vacancies. An expected net rent measure that adjusts for transitory components is a 
more accurate basis for measurement of expected marginal income tax rates. We, 
therefore, adopt the following measure of net rent for the ith property (NRi): 
 
NRi = TRi(1−vi

e) − Φ i(1−vi
e) + Λ i

e + Ti
L + Ti

P + Ψi + Ω i + I i
m[ ] (9) 

 
where )1( e

ii vTR −  is annual gross rent (TRi) weighted by one minus the expected 
vacancy rate39 ν i

e( ); Φ i(1− vi
e ) is letting and property management fees (agency 

costs), which are a function of collected rents. Φ i  is agency costs when there is a zero 
vacancy rate; Λ i

e  is expected annual maintenance costs;40 Ti
L  is annual land tax; Ti

P  is 
annual property taxes including utilities such as water and sewerage; iΨ  is insurance 
premiums; iΩ  is body corporate fees; and, m

iI  is mortgage interest payments. 41 
 
A critical variable in the investor’s user cost of capital is the investor’s marginal 
income tax rate. We have in fact measured the investor’s implicit marginal income tax 
rate, which is the ratio of the additional Federal income taxes and foregone benefits or 
allowances to the net rent yielded by the investment property. Thus we have, in the 
case of investors:  
 

k

kk
k NR

BenT ∆+∆
=τ        (10) 

 
where ∆Tk is the change in the kth investor’s income tax liabilities when net rent (NRk) 
is included in taxable income, and ∆Benk is pension and welfare benefits foregone 
under Australia’s means test provisions when NRk is received. 
 

                                                 
39 The expected vacancy rate is derived from information in the 1997 RIS on the reported number of 

weeks that a property has been vacant in the 12 months prior to the survey. A tobit regression is 

estimated and the predicted values are employed in the calculation of the relevant terms (see pages 33-

34). 

 
40 Expected annual maintenance costs are estimated by procedures explained below on page 30. 
41 Where these parameters/variables have been calculated from publicly available schedules, the 
methods employed are reported below in discussing user cost parameters. In the case of annual gross 
rent and mortgage interest payments reported values from RIS 1997 have been employed. 
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Taxable Income 
 
The Rental Investor’s Survey (1999a) provides information on gross income earned 
by both the reference person and spouse of an income unit. However, in comparison 
to the information provided in the Income and Housing Costs Survey the information 
about sources of income is more restricted, providing only an indication of the sources 
of that income rather than amounts of income from different sources. 
 
As a consequence, we calculate taxable income by determining the amount of non-
taxable income in the form of pensions that the income unit receives, subtracting this 
from the reported gross income figure and applying a deduction rate by income band 
on income net of proceeds from rental properties. This deduction rate is calculated 
from the tables in the Australian Taxation Office’s Taxation Statistics: 1996-97 
(ATO, 1998).  
 
Pre-benefit Income and Asset Levels 
In the absence of direct information on the amounts of pension and allowance income 
that Rental Investors receive we are able to measure a limited number of benefits 
based on other information contained in the survey. These payment types are: 

 Commonwealth Age Pensions 
 NewStart and Youth Allowance 
 Sole Parent’s Pension, and 
 Parenting Payment. 

 
In order to apply the income tests applicable to the benefit types listed above we need 
to derive the income unit’s pre-benefit income. Our methodology for arriving at the 
pre-benefit income amount can be demonstrated as follows. 
 
A simple, hypothetical benefits scheme pays B dollars per year when gross income 
from other sources, Y, is less than the income threshold, T, at which benefit 
withdrawal commences at the rate of ε cents for each dollar of income above the 
threshold. The investor’s gross income inclusive of any benefit payment (YB) will then 
be: 
 
YB = Y + (B −ε(Y − T )) if  Y > T and B ≥ ε(Y-T)   (11) 
     otherwise YB = Y if Y > T and B < ε(Y-T) 
 
YB = Y + B    if Y ≤ T.     (12) 
 
Rearrangement yields the following expression for gross income from other sources, 
the actual benefit payment ( ˆ B ), and the amount of the benefit withdrawal (WB ). 
 

ε
ε

−
−−

=
1

TBY
Y B         (13) 

    
 
ˆ B =YB −

YB − B −εT
1−ε

 
 

 
        (14) 
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WB = B − YB −
YB − B −εT

1−ε
 
 

 
 

 
  

 
         (15) 

  
 
Equation (13) can then be used to infer gross income from other sources. Given this 
information we are then able to calculate the amount of any benefit withdrawal using 
equations (14) and (15). 
 
In practice, pension and allowance means testing is more complex than the simple 
system outlined above with multiple withdrawal rates and, for some benefit types, the 
spouse’s income entering into the calculation. However, in all cases it is possible to 
arrive at an expression for the benefit withdrawal that is a variant of equation (15). 
 
With respect to the application of the assets test to pension and allowance recipients 
we are again limited by the lack of detailed information about landlords income by 
source. However, as pointed out above (page 23) the asset test is not relevant. 
 
3.1.4. Housing Consumers 
 
For housing consumers who are rental tenants the implicit marginal income tax rate is 
derived by calculating the change in tax and benefit positions when the income unit 
has realised liquid assets to allow it to meet the deposit requirements on the 
acquisition of a property. In the case of an existing owner-occupier the change in the 
tax and benefit position is based on the change in taxable income and benefits 
resulting from the realisation of the income unit’s equity in the property. Thus: 
 

τ k =
∆Tk + ∆Benk

Yk
A (16)

 
 
where Yk

A  is the income stream from the liquid assets realised to finance the deposit, 
or the income stream resulting from investment of housing equity in liquid assets. 
This income stream is calculated by applying the baseline interest rate to the realised 
equity from sale of the owner-occupier’s property. For rental tenants the change in 
income is calculated using the investment income reported in the survey. 
 
The SIHC (1999a) contains far more detailed information on the structure of income 
received by income units and as a result the technical details of the calculation of tax 
liabilities and benefit payments are somewhat different to that reported in relation to 
rental investors.  
 
Taxable Income 
 
The SIHC reports gross annual income by source for both the reference person and 
partner where appropriate. As a result we are able to refine our estimates of taxable 
income using a more comprehensive calculation procedure for pension and allowance 
income and through a more detailed treatment of deductions. 
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In the case of rental investors we used average deductions net of rental deductions by 
income band for 1997 as reported by the Australian Taxation Office (ATO, 1998). 
This approach reflects the lack of detailed information on amounts of income earned 
from each source. Deduction rates vary considerably across income categories 
reported by the ATO in their summary of taxation statistics referred to above. Using 
the detailed income sources in the SIHC our treatment of deductions can be more 
precise. In particular: 

1. The average deduction rate for a given deduction class (for example, 
interest income) is applied to the individual’s reported income from that 
class. 

2. The average deduction rate includes deductions on rental income 
 
Pensions & Allowances Income 
 
The SIHC provides pension and benefit payment amounts for the range of 
government benefit schemes in place at the time of the survey. As a result, we do not 
face the difficulty of inferring the payment type and amount received on the basis of 
an individual’s reported characteristics, as we do with rental investors. With better 
financial information available to us we are able to generate more detailed measures 
of the pre-benefit income and asset amounts used to calculate reductions under the 
relevant means testing programs. The process used to arrive at these estimates is 
discussed in the following subsection.  
 
Pre-benefit Income and Asset Amounts 
 
Benefit payments are subject to both asset and income means tests that are calculated 
on the basis of pre-benefit income. Income received by an applicant is adjusted in two 
ways to arrive at this pre-benefit income level. 
 

1. Any net rental losses are added back into the applicant’s income. The 
SIHC reports net rental income and the inclusion of this adjustment is 
straightforward; 

2. Income from financial assets is adjusted by the use of extended deeming 
rates. The extended deeming rates are applied to the dollar value of 
financial assets held by the applicant and provide a mechanism for 
smoothing the impact on any volatility of returns on these assets that might 
effect the benefit payment. The SIHC reports the dollar value of income 
from financial investments but does not report the value of these assets. 
The asset values associated with these income streams is calculated using 
the yield multiplier methodology adopted by Dilnot (1990). The value of 
rental investments is calculated using mean values derived from the RIS 
for metropolitan and non-metropolitan areas and age bands of the income 
unit reference person. The value of shares held by the income units is 
calculated by applying the monthly average dividend yield over 1995-96 
reported in the Reserve Bank of Australia Bulletin (2002). The baseline 
interest rate is used to calculate the value of interest bearing deposits and 
‘other’ sources of investment income reported in the survey. This 
estimated financial asset base is then used to calculate the income from 
financial assets under the extended deeming rules that is relevant to the 
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determination of pre-benefit income. (The estimated financial asset base 
also enters into the calculation of the asset based means test.) 

 
3.2. Other User Cost Components 
 
We now move on to a discussion of the remaining parameters required to estimate the 
user cost expressions for rental investors and housing consumers. We begin with 
parameters common to homeowners’ and investors’ user costs. 
 
3.2.1. Parameters common to homeowners and investor user costs 
 
Building to Value Ratio 
 
Cost components such as depreciation rates are applied to that part of the market 
value attributable to the building structure. The ratio of the value of the building 
structure to the market value of the property will vary between metropolitan and non-
metropolitan residential housing markets. Following Wood and Watson (2001) 
building to value ratios are determined for geographic market segments using: 
 

λs = 1−
Si

Pi

 

  
 

   

 
Where Si is the mean site value of residential land in housing market i, and Pi is the 
mean market value of residential housing in market i. The Si values are obtained from 
the Commonwealth Grants Commission’s (CGC) Report on General Grant 
Relativities  (CGC, 1995). Pi is calculated from the landlord estimates of the property 
value in the 1993 Rental Investors’ Survey. These computed building to value ratios 
are applied to the properties in the 1997 Rental Investor’s Survey. 
 
Maintenance Costs 
 
Maintenance expenditures are likely to be lumpy in nature and modeling of this 
component of user costs should take this into account. To allow for this, Wood and 
Watson (2001) estimated a tobit regression model using reported maintenance 
expenditures as the dependent variable.  The predicted values were used in user cost 
expressions. 
 
We initially adopted the same approach using the reported maintenance expenditures 
contained in the 1999 Australian Housing Survey (ABS, 2001) (AHS) (for housing 
consumers) and the 1997 Rental Investor’s Survey (for investors). Ultimately, we 
were unable to obtain a sufficiently robust estimator using this method.  
 
As a consequence, maintenance expenditures for owner-occupiers and investors are 
based on the mean expenditure by property value/State segment, as obtained from the 
AHS and RIS.42  Owner occupiers’ mean maintenance expenditures are 0.618% of 
property value, which is low in comparison to the 1.9% of property value spent on 

                                                 
42 The property value segments are defined by decile of market value in each State for rental investors 
and for housing consumers on segments equal to 5% (20 segments) of reported market values in the 
AHS (Resulting in estimates for 20 value segments in each State). 
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maintenance by rental investors43. However, the moral hazard problems associated 
with rental tenancy would lead us to expect a significant difference in maintenance 
expenditures between the two groups.  
 
Property Taxes 
 
Property taxes include other government charges and rates levied by Local 
Governments. They include utility connection fees, waste disposal charges and other 
imposts. These costs are reported in the SIHC conducted by the Australian Bureau of 
Statistics (1999a). An econometric equation for property taxes as a proportion of 
property value was estimated on the basis of this data. Our estimated equation is: 
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Where SDT is a dummy variable equal to 1 if the property is a semi-detached or 
terrace house, FA denotes a dummy variable equal to 1 if the property is a flat or 
apartment, and OD denotes a dummy variable equal to 1 if the dwelling type is 
‘other’. VIC, QLD, SA, TAS and NTAC are dummy variables equal to one if the 
property is in the states of Victoria, Queensland, South Australia, Tasmania or the 
Northern Territory and Australian Capital Territory, respectively. The coefficients 
from the regression model are used to impute a value for both rental investor and 
homeowner property taxes.  
 
Insurance 
 
Wood and Watson (2001) calculated the insurance premium on a property with 
common construction and security characteristics by location for the 1993 Rental 
Investor Survey using an on-line premium calculator. Premium rates will change if 
there are changes in either the risk associated with particular properties or increased 
competition in the housing insurance industry reduces the portion of the premium that 
covers administrative costs. Given the relatively small proportion of building value 
that premiums represent we estimate the insurance premium rate by calculating the 
mean rate in metropolitan and non-metropolitan locations by state from the estimates 
made for the 1993 survey. These mean rates are then applied to the building value in 
accordance with rental investors’ and homeowners’ property locations. The result is 
an imputed annual premium. 
 
Body Corporate Fees 
 
Body corporate fees are levied on flats and apartments by the body corporate44. These 
fees are used to cover common maintenance and utility charges for blocks of flats and 
units. To avoid double counting where the investor owns a block of flats or 

                                                 
43 Further investigation of rental landlord and owner-occupier maintenance expenditures is currently 
underway. 
44 The body corporate is the body that makes management decisions in relation to the block of flats or 
apartments on behalf of the owners. In general, it is a committee formed by the tenants and owners. 
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apartments we calculate body corporate fees only when the investing income unit 
owns a single apartment or flat. Body corporate fees are set at 7.2% of gross rent, 
which is the rate used by the ACCC (2000a). For owner-occupiers who reside in a flat 
or apartment the calculation of body corporate fees involves inferring the gross rent 
stream that the property would earn if it was a rental property. This is done by 
applying the market rental rate to the owners’ estimate of the current market value of 
the property. Body corporate fees are then calculated in the same manner as for rental 
investors. 
 
Brokerage Fees 
 
Brokerage fees are charged by real estate agents as a proportion of the sale price of a 
property and are paid by the vendor. Wood and Watson (2001) estimated brokerage 
fees on sale for use with the 1993 Rental Investors Survey. These fees were based on 
the regulated fee schedules in place in the individual States at that time and have been 
subject to deregulation. We have not been able to arrive at a way of estimating 
brokerage fees as of 1997 and set the brokerage rate, the ratio of brokerage fees to 
property value equal to their mean values by state calculated from the 1993 survey. 
These rates are applied to the properties of investors and home owners. 
 
Stamp Duties 
 
Stamp duties are levied by state governments on contracts including those involving 
the sale of a property and are paid by the purchaser. The applicable rates used in this 
study were estimated using the schedules in Commonwealth Grants Commission 
(CGC, 2000). The same rates and property value bands were in place in 1997. For 
existing investors stamp duties are a sunk cost and do not directly impact on 
reservation rental rates. However, there is an indirect effect as stamp duties are 
subtracted from the cost base used to calculate taxable capital gains, and our estimates 
of rates of stamp duty are applied to the CAPTAX term in the investor’s reservation 
rental rate expression (see equation 2). Stamp duties are also a sunk cost for existing 
home owners, but there is no indirect impact as home owners are exempt from capital 
gains tax. The tenant considering purchase must include stamp duties in their user cost 
calculations as it is an avoidable liability. Rates of stamp duty are calculated at their 
estimated optimal levels of housing consumption.45 
 
Depreciation Rates 
 
Following a survey of past research, Wood and Watson (2001) adopted a depreciation 
rate of 1.4% of the value of the building structure per annum. We have again adopted 
this rate. This rate is consistent with that chosen by De-Leeuw and Ozanne (1981), 
Brueggeman et al. (1982) and Gordon et al. (1987) in similar measurement exercises. 
 
House Price Appreciation, Inflation and Interest Rates 
 

                                                 
45 It should be noted that first home buyers receive concessions on stamp duties as discussed below 
(CGC, 2000). 
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The expected rate of house price appreciation is set equal to 3.9% per annum in the 
baseline case.46 The rate of consumer inflation is set at 2.5 per cent. In 1997, the 
Reserve Bank of Australia targeted an inflation range of between 2 per cent and 3 per 
cent, and we have chosen a rate in the midpoint of this range (MacFarlane, 1997, p.1). 
Consequently, the real rate of house price appreciation is 1.4% per annum47. The 
interest rate is set equal to the variable home loan rate charged by major banks in 
1996-97 of 7.2 per cent (ABS, 1998a).  
 
3.2.2. Measurement Issues Specific to Investors 
 
Agent’s Fees 
 
The Australian Competition and Consumer Commission (ACCC) (2000a) estimate 
that letting and property management fees represent 9.1 per cent of gross rents. Using 
regulated fee schedules from the early 1990s the mean rate for agent management and 
letting fees, as calculated from the 1993 RIS Survey, was 17.9 per cent (Wood and 
Watson, 2001). The significantly lower rate of agent’s fees estimated by the ACCC 
will reflect the impact of deregulation and the use of maximum, regulated charges in 
Wood and Watson (2001). We assume that all landlords engage a real estate agent to 
screen tenants, arrange lease contracts and manage the property during the lease term. 
The 1997 RIS reports that a real estate agent manages 58.1 per cent of properties. For 
those properties that are not managed by an agent we assume that the agent’s fees 
capture the opportunity costs of self-management. 
 
Land Taxes 
Australian state governments levy land taxes ( L

iT ) on the aggregate, unimproved site 
value of land used for commercial purposes. This land includes residential rental 
housing. In general, they are calculated on the basis of a graduated schedule of rates 
although specific exemptions apply in certain states. Land tax liabilities are not 
reported in the 1997 RIS and so we impute values for each property in the sample. 
The Commonwealth Grants Commission (2000) published schedules of land tax rates 
for 1997 have been employed.48 To calculate the aggregate, unimproved site value of 
residential rental housing properties held by each investor, building to value ratios 
have been applied to investor estimates of the market value of each investment 
property owned. The schedule of land tax rates is then used to estimate L

iT .49  
 
Vacancy Rate 
The estimated vacancy equation function is given by: 
 

                                                 
46 This rate of 3.9 per cent is inferred from regressions of gross rental yields on reservation rental rates 
of investors at alternative values for the expected rate of house price appreciation. The rate of 3.9% 
yields the best fit regression estimates. 
47 Exponential growth model estimates for the timeframe 1986 Q2 to 2002Q1 yield a quarterly rate of 
house price appreciation of 0.53 percent (Ong, 2002) These estimates use the ABS house price series 
(ABS cat. no. 6416.0). 
48 Land tax rates are reviewed sporadically by State governments and the rates and property value 
bands reported by the CGC in 2000 are the same as rates in place in 1997. 
49 Calculation of land tax liabilities on multiple property portfolios is explained in Wood, Watson and 
Flatau (2001, p12). 
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where: 

iV  is the number of weeks the property has been vacant in the preceding twelve 
months; 

Zi is a vector of property characteristics; 
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−  is the difference between the ratio of gross annual rent to the 

estimated market value for the property and the mean of this ratio in the geographical 
market segment of the property.50 This provides a proxy measurement of whether the 
rent on the property is high relative to the market. 
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Λ
 is the difference between expected annual maintenance expenditures as a 

proportion of the estimated market value of the property and reported 
maintenance expenditures in the preceding twelve months as a proportion of 
estimated market value. This variable acts as a proxy for the state of upkeep of 
the property. 

 
A priori, we would expect that a positive difference between the property’s rent to 
value ratio and the mean rent to value ratio in the market segment would result in a 
higher vacancy rate. Gabriel and Nothaft (2001) analysing U.S. evidence note that the 
effect of rent levels on duration is ambiguous as the behavioural assumptions that 
govern tenant and landlord behaviour imply conflicting responses to a vacant high 
rent property. With respect to vacancy incidence however, they note that the presence 
of rent-controlled properties reduces the expected incidence as the low rents on these 
properties create a disincentive for tenants to move. While rent controls are not an 
issue in the Australian context it seems reasonable to assume that a property with a 
rent that is low relative to the mean in its market segment lets more readily and 
becomes vacant less often. Finally, a property with a better state of upkeep relative to 
the average will be more attractive to prospective tenants, and should be let more 
readily. 
 
Our estimated equation is: 51 
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50.025.34

310.134.1274.357.8
    (18) 

Where: 
 
Mi  equals 1 if a metropolitan property, 0 otherwise; 

                                                 
50 Geographical market segments used are the state capital and elsewhere in the state. 
51 The equation was estimated as a tobit regression to allow for the large number of properties for 
which no vacancy spell is reported. T-statistics for the estimated coefficients are: α0 = -12.37, α1= -
5.59, α2 = 6.74, α3 = -1.72, α4 = 4.23, α5 = -2.95 (F[5, 1725] = 24.95, 065.02 =R ). 
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Bi equals 1 if a block of flats or apartments, 0 otherwise; 
BRM3i  equals 1 if the property has more than three bedrooms, 0 otherwise; 
 
Metropolitan properties have shorter expected vacancy periods than those outside the 
metropolitan area and, as we might expect, blocks of flats or apartments have higher 
expected vacancies, properties with more than three bedrooms have lower expected 
vacancies. Residencies with rental rates higher than the mean in the geographical 
segment have longer expected vacancies; while properties upon which maintenance 
expenditure is below that we would anticipate have lower expected vacancy periods. 
 
Holding Periods 
The expected holding period of both rental investors and housing consumers is set 
equal to ten years in the baseline case. Evidence on the expected holding period of 
rental investors cannot be obtained directly from the Rental Investor’s Survey. The 
10-year holding period is the expected holding period that minimizes the mean square 
error of a regression of the reported gross rental yields for rental properties in the 
survey on the computed user cost of capital on that property, given the baseline values 
of the interest rate and the nominal capital gains rate. In the case of housing 
consumers, the AHS provides information on the current holding periods of owner-
occupiers and the holding period in their previous tenure. The number of income unit 
reference persons whose previous tenure was as an owner-occupier is 2583. Of this 
group, 1433 (55.5%) reported a holding period of less than 10 years. A further 392 
(16.3%) of income unit reference persons reported a holding period of between 10 and 
14 years in their previous dwelling. 
 
3.2.3. Measurement Issues Specific to Housing Consumers 
 
Loan – Value Ratios of Existing Owner-Occupiers 
The SIHC reports the value of outstanding mortgages used to purchase the owner-
occupiers residence. It also reports the owner’s current estimate of market value. 
Dividing the value of mortgage debt by the owner’s estimate of market value we are 
able to calculate the current loan-value ratios of existing owner-occupiers. 
 
Optimal Housing Demand 
Estimation of the bid rental rate and borrowing constraints of rental tenants in the 
simulation model requires a measure of their optimal housing demand (V )52. A 
specification of the demand for housing is estimated using the owner-occupier’s self-
estimate of the market value of their dwelling. This regression equation explains 
housing value as a function of: 
 

1. The owner-occupier’s bid-rental rate53; 
2. The income unit’s current weekly income; 

                                                 
52 The optimal housing demand also plays a role in determining the rent assistance payments received 
in long-run equilibrium. This is discussed in detail below. 
53 As components of the bid-rental rate vary with the value of the property there is an endogeneity 
problem here. To address this issue, we first calculate the bid-rental rate at the median property value 
by geographic market segment. The tenants optimal housing demand is estimated using this value and 
the predicted optimal housing demand is then used to calculate the bid-rental rate used in the 
simulations   
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3. The income unit’s imputed asset holdings generated by applying the yield 
multiplier methodology and the investment income reported in the survey 
(Dilnot, 1990); and 

4. Demographic characteristics of owner-occupier income units reported in 
the survey. 

 
Three regressions were conducted with the full sample of owner-occupiers used in the 
first, the sub-sample of first-home buyers in the second, and the sub-sample of owner-
occupiers who had acquired their current property within the previous three years 
used in the third regression. 
 
Regression results are reported in table 8. The log of the estimated current market 
value of the dwelling was used as the dependent variable for the regressions. Tenants 
demand for housing conditional on becoming first home buyers is obtained, using the 
predicted values from the regression on owner-occupiers who acquired their property 
in the previous three years, as this specification resulted in the model with the best fit.  
 
Rent Assistance54 
 
Rental tenants who are in receipt of a Commonwealth government pension or benefit, 
or who satisfy given eligibility criteria in relation to the Family Tax Benefit, can 
receive a fortnightly rent assistance payment that depends on the weekly rent paid.  
Rent assistance is paid when the weekly rent on the property exceeds a threshold that 
varies with family structure and whether the income unit is eligible for rent assistance 
under the Social Security Act 1991 or under the New Tax System (Family Assistance) 
Act 1999. Subject to the rent exceeding the threshold, rent assistance is paid at the rate 
of 75 cents per dollar of rent paid above the threshold level up to a specified 
maximum level of rent. Eligible income units who pay a rent greater than the 
maximum rent receive maximum rate of rent assistance. 

                                                 
54 A detailed exposition can be found in Appendix B. We acknowledge the helpful comments of Mr 
Martin Burgess of the Commonwealth Department of Family and Community Services in relation to 
the operation of rent assistance programs. 
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Table 8: Regression Results1 
Parameter All Owner-

Occupiers 
  

First-home Buyers 
  

Recent Acquisitions 
Constant 12.715  12.172  12.564 
 (329.51)  (94.720)  (151.417) 
Bid Rental Rate -18.874  -13.563  -15.346 
 (-28.17)  (-5.948)  (-10.542) 
Asset Base 2.082*e(-7)  9.109*e(-7)  5.424*e(-7) 
 (8.804)  (3.160)  (5.902) 
Current Weekly Income 5.476*e(-5)  1.979*e(-4)  1.574*e(-4) 
 (4.950)  (4.661)  (7.5) 
Couple/No dependents 0.03234     
 (2.091)     
Single/dependents -0.07904     
 (-2.225)     
Sole Person -0.0879    -0.105 
 (-4.955)    (-3.250) 
Southern or Central America2 -0.181     
 (-1.648)     
Asia   0.153  0.09585 
   (2.142)  (1.649) 
Sydney 0.385  0.286  0.238 
 (16.74)  (4.428)  (5.255) 
Melbourne 0.309  0.395  0.371 
 (10.532)  (4.037)  (5.434) 
Brisbane 0.113     
 (4.422)     
Adelaide 0.173  -0.142   
 (4.417)  (-1.912)   
Perth 0.193    0.148 
 (4.932)    (1.939) 
Hobart 0.218    0.230 
 (4.673)    (2.322) 
Four or more persons in income unit     0.07149 
     (2.219) 
Semi-detached/Terrace -0.06316     
 (-2.193)     
Unit -0.07284     
 (-2.224)     
Other -1.174     
 (-13.388)     
Victoria -0.231  -0.360  -0.347 
 (-8.033)  (-4.038)  (-5.473) 
South Australia -0.225    -0.196 
 (-6.170)    (-4.204) 
Western Australia -0.007047    -0.166 
 (-1.908)    (-2.373) 
Tasmania -0.233  -0.182  -0.306 
 (-7.068)  (-2.413)  (-4.047) 
Northern Territory/ACT 0.137     
 (4.523)     
First Home Buyer3 -0.213    -0.234 
 (-8.250)    (-8.368) 
Recent Acquisition4 0.04641     
 (2.561)     
      

R 2  0.386  0.317  0.402 
N 5073  421  1012 
Mean Prediction Error $14732  $8688  $12283 

1. Dependent variable is the log of estimated current sale price. 
2. World regions refer to the birthplace of the income unit reference person. 
3. First home buyer is recorded in the survey if the income unit acquired the property in the three years prior to the survey. 
4. Recent acquisition is within three years prior to the survey. 

 
 
The income unit’s eligibility for rent assistance depends indirectly on income as this 
determines access to social security and family tax benefit payments.  For income 
unit’s receiving family tax benefits at the base rate or more, rent assistance payments 
are determined by the amount of rent paid. Once the income unit reaches an income at 
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which the base rate of family tax benefits is paid, rent assistance is reduced by 30 
cents for every extra dollar of income earned. For income units receiving pensions or 
allowances, rent assistance is determined by the amount of rent paid until the income 
unit reaches an income at which the pension or allowance has been phased out. In the 
case of pension recipients (e.g., Age pension) rent assistance is then reduced by 40 
cents for every extra dollar of income earned. But for those receiving allowances 
(e.g., Newstart allowance) rent assistance is reduced by 70 cents for every extra dollar 
of income earned above the income threshold at which the allowance has been phased 
out. 
 
To be able to measure the relative price of housing in different tenures, we must 
model the rent assistance payments of current rental tenants and the rent assistance 
that would be received by current owner-occupiers and public housing tenants, if they 
were to change their tenure. The rent assistance entitlements are calculated at the 
long-run equilibrium market rental rates estimated using the supply side of the 
microsimulation model. 
 
To calculate rent assistance payments at equilibrium market rents we apply the 
equilibrium market rental rate to either: 

1. The value of the property currently held by owner-occupiers; or 
2. In the case of private and public rental tenants, the value of the property 

generated from the optimal housing demand equation. 
 
This provides us with an estimate of the long-run equilibrium market rent that each 
housing consumer must pay in order to consume housing services at the level 
demanded as homeowners. Using this equilibrium rent we then apply the qualification 
and threshold arrangements associated with the rent assistance scheme to arrive at the 
rent assistance payments that would be received in long-run equilibrium. These rent 
assistance payments are subtracted from the long-run equilibrium market rent, and the 
resulting figure is expressed as a proportion of the (imputed) property value. 
 
3.3 Borrowing Constraints 
 
In measuring borrowing limits, the principal methodological issue is to determine the 
loan-to-value ratio maximum and mortgage amount that the income unit would be 
able to access, given the underwriting criteria applied by financial institutions. To 
address this issue we examined the borrowing characteristics of first-home owners 
from the ABS Housing Survey (1999).  
 
Loan-Value Ratio 
Equation (6) above defines the maximum value of housing that an income unit can 
purchase under the wealth (deposit) constraint. On adding transaction costs we have: 
 

Vw
* =

W

1−α* + z
  

Where W is net liquid assets, α* is the maximum loan to value ratio that financial 
institutions will allow first home buyers to borrow at, and z represents up-front 
transaction costs such as stamp duties and mortgage insurance as a proportion of 
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property value. The measurement of the income unit’s net liquid assets, W, is 
discussed in section 3.1, while up-front transaction costs are discussed below. 
 
Using data provided in the 1999 Australian Housing Survey (ABS, 2001) unit record 
file, table 9 presents sample statistics for first home buyers who acquired their current 
owner-occupied property in the previous three years. The measurement of the loan-to-
value ratio is straightforward as the survey provides information on the deposit paid 
on acquisition and the purchase price of the property. Contrary to previous studies of 
the tenure choices of Australian housing consumers such as Bourassa (1995, 1996) 
that set the loan-to-value ratio equal to 75% of property value, the analysis using the 
survey data suggests that loan-to-value ratios of 90% better reflect the maximum loan-
to-value ratio at which financial institutions are willing to lend.55 
 
Advance to Income Ratios 
Equation (7) above defines the maximum value of housing that an income unit can 
purchase under the income constraint as: 
 

Vy
* =

σY

iα*
 

 
where σ is the maximum loan repayment as a fraction of household income, i is the 
mortgage interest rate, and α∗ is the maximum loan-to-value ratio. Equation (7) can 
also be reinterpreted as defining a maximum advance to income ratio (A*) where: 
 
α*VY

*

Y
=

σ

i
= A* .         

 (20) 
 
The numerator on the left hand side of equation (20), α*VY

* , is the maximum mortgage 
that an income unit can obtain, given that a financial institution is willing to lend no 
more than A* times the income units gross income at the maximum loan-value ratio of 
α*. 
 
The maximum loan repayment ratio as a fraction of household income can be 
measured directly from available data, or derived from an estimate of the maximum 
advance to income ratio using the baseline interest rate. Both methods should result in 
the same value for σ. However, the loan repayment ratios and advance to income 
ratios in Table 9 show considerable variation in terms of the loan repayment ratios 
calculated using the alternative methods. The loan repayment ratios implied by mean 
advance to income ratios for income units who purchased their property in 1999 range 
from 18% to 27% while the mean loan repayment ratio calculated directly from the 
data is 30.9% (Yielding an implied advance to income ratio of 4.3). 
 
In the USA income qualification constraints on FHA mortgage loans require 
repayments to be less than or equal to some fraction of household income. However, 
it seems that in the UK and Australia mortgage lenders operate income qualification 

                                                 
55 Bourassa (1995,1996) uses data relating to the late 1980s where a combination of recent financial 
deregulation and high interest rates may have led to lower loan-to-value ratios on average. 
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constraints in the form of a maximum advance to income ratio. This is evidenced by 
average advance to income ratios that are stable over time, while initial mortgage 
repayments to income ratios are relatively volatile. In the United Kingdom, Garratt 
(2000) shows that in the period 1993 - 1999 the average advance to average income 
ratio (for all buyers) fluctuated between 2.08 and 2.18, while the average initial 
mortgage repayments to average income fraction fluctuated between 0.128 and 0.155. 
Over the longer 1969 to 1999 period the advance to income ratio for first-time buyers 
is stable at about 2.0 (see chart 5), but the initial mortgage repayments as a percentage 
of income for first-home buyers fluctuates between a low of approximately 10% in 
the late 1960s and a peak of around 26% at the onset of the 1990s (see chart 8). This 
suggests that mortgage lenders use the maximum advance to income ratio as a 'rule of 
thumb' guide to what mortgage repayments a borrower can sustain given the 
anticipated range of interest rates over the mortgage term. In the UK and Australia 
variable rate mortgages have been the most common home loan instrument, whereas 
the fixed rate mortgage has been much more common in the USA. The focus on 
repayments as a fraction of income in American underwriting criteria makes sense, as 
the mortgage repayment profile can be predicted. In the UK and Australia mortgage 
repayment profiles are uncertain, and hence initial mortgage repayments as a fraction 
of income are not necessarily a good guide to what is affordable or prudent later in the 
term of the loan. 
 
In view of the differences resulting from alternative methods of measuring loan 
repayment ratios, and given the observations in the previous paragraph, we adopt the 
advance to income ratio approach here. 
 
It is evident from table 9 that advance to income ratios differ according to the type of 
income unit. The mean value for lone person income units calculated directly from the 
survey was 5.5. However a small number of income units in this group (6) have 
calculated advance to income ratios in excess of 10. An advance to income ratio of 10 
means that 70% of the income unit’s gross income is required to meet debt service 
obligations and this does not appear reasonable. We have therefore excluded these 
income units from the calculation of the mean advance to income ratio for lone 
persons and report this result in table 9. To allow for this variation in advance to 
income ratios by income unit type we set the advance to income ratios in our 
simulations equal to: 
 
Couples:     A* = 2.5 
Lone persons and sole parents:            A* = 3.5. 
 
 
 
Table 9 Loan-Value Ratios, Loan Repayment Ratios (LRR), & Advance to Income 
Ratios: Summary Statistics by Year of Acquisition: First Home Buyers 

 
 

 Year of 
Acquisition 1999 1998 1997 

     
Loan – Value 
Ratio Mean 0.8655 0.8744 0.8559 

 Median 0.9027 0.9004 0.9004 
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Advance to Income Ratios1 & Loan Repayment Ratios (LRR)2 
Income Unit Type Number Mean Advance to 

Income Ratios 
Implied LRR3 Measured LRR 

     
Couple with 
Dependents 36 2.51 0.18 0.18 

Couple no 
dependents 43 2.69 0.19 0.23 

One parent with 
dependents 6 3.41 0.24 0.16 

Lone Person 
 42 3.73 0.26 0.33 

Source: ABS, 2001, Australian Housing Survey - 1999 
1. Advance to income ratios are calculated as (Dwelling cost – deposit)/(annual earnings). The sample 
is income units acquiring their first home in 1999.  
2. Loan repayment ratios are calculated as the ratio of annualized weekly mortgage repayments to 
annual income. 
3. The implied loan repayment ratio is calculated by multiplying the mean advance to income ratio by 
the baseline interest rate (7.2%). 
 
 
The other significant components that enter into the borrowing constraints equation 
are the transaction costs incurred by buyers. These transaction costs include stamp 
duty and mortgage insurance. 
 
Stamp Duty 
 
First home buyers receive concessions on stamp duty in all states of Australia 
although the form of the concession varies in terms of the form it takes and the 
amounts involved.  These concessions, which are described by the Commonwealth 
Grant Commission (2000), are taken into account in calculating the transaction costs 
of first home buyers in our sample. 
 
 
Mortgage Insurance 
Mortgage insurance in Australia is paid for by the borrower but protects the lender 
against losses resulting from a failure to cover the outstanding mortgage in the event 
that the property is subject to a mortgagee sale. First home buyers are typically 
required to take out mortgage insurance when they borrow more than 80% of the 
value of the property. The insurance premium is collected from the borrower and the 
applicable rate is greater the higher is the loan to value ratio. There is a ‘one-off’ 
premium payable at settlement, and this premium is calculated as a percentage of the 
loan advance. GEMICO Australia provided us with the current rate schedules for 
2002 that they apply to mortgage insurance contracts along with the stamp duty 
schedules applicable to these contracts in each state.56 We apply the rates applicable 
to a regulated mortgage that is consistent with the National Consumer Credit Code 
adopted by the State Governments.  

                                                 
56 The insurance premium ranges from 0.43% of the principal advance for loans under $300,000 with a 
loan to value ratio of just over 80% to 1.62% for similar loans with a loan to value ratio of 95%. At a 
loan-to-value ratio of 90% the premium is 1.13%. 
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Table 10 Parameter – Mean Values 
As a percentage of property value unless otherwise stated 
 Rental 

Investors  Housing 
Consumers 

System Parameters    
Interest Rate 7.2%  7.2% 
General Inflation 2.5%  2.5% 
Constant rate of House Price and Rent 
Appreciation 3.9%  3.9% 

Rate of Economic Depreciation 1.4%  1.4% 
Holding Period 10 years  10 years 
Loan to Value Ratio   0.9 
    
Investor Specific Parameters    

Vacancies    
Reported (Weeks) 5.04   
Predicted (Weeks) 2.62   
Agents Fees1 9.1%   
Building Write-off Allowance 0.48%   
Land Tax2 0.21%   
Property Portfolio $201,390   
Housing Consumer Specific Parameters   

Optimal Housing Demand   $104,780 
Net Liquid Wealth   $26,884 
Income Constraint   $78,250 
Wealth Constraint   $91,819 
    
Parameters Common to Investors and Consumers   
Brokerage Fees 2.41%  3.2% 
Stamp Duties 2.41%  2.49% 
Building to Value Ratio 42.7%  42.9% 
Property Tax 0.76%  0.77% 
Body Corporate Fees1 7.2%  7.2% 
Expected Maintenance 0.93%  0.64% 
Annual Gross Rent4 $8,751  $6,438 
Estimated Market Value $138,900  $165,700 
Insurance 0.37%  0.16% 
Marginal Income Tax Rate 30%  21% 
    

1. As a percentage of gross annual rent. 
2. As a percentage of unimproved site value. 
3. All First Home Buyers 
4. For housing consumers the mean annual rent for private rental tenants is reported. 
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4. RESULTS 
 
4.1. Tenure Assignment in the Microsimulation Model 
 
Table 11 presents the results of tenure assignment on the basis of the relative prices of 
alternative tenures for the reference system in which there is no First Home Owner’s 
Grant scheme.57 The simulation model allows us to differentiate between outright 
owners and purchasing owner-occupiers. To simplify the presentation of results, the 
tables below collapse the two owner-occupation tenures into a single category. As 
explained in sections 2.1 and 2.2 we classify all other income units into three tenure 
categories – private rental tenants, public rental tenants and shared dwelling 
arrangements. 
 
Application of the relative price assignment rule (see table 11) suggests that 2,793 
income units who were not owner-occupiers at the time of the survey would find 
owner-occupation preferable on the basis of relative prices. This represents 66.5% of 
all income units in rental tenancies (tenants). 1446 (73.6%) private rental tenants find 
housing cheaper as home-owners than as tenants paying market rents.58 Of those in 
shared dwelling arrangements, 1309, or 74.5% would find it cheaper to own housing 
than to rent at market rents. In the case of public rental tenants, only 7.9% of income 
units find owner-occupation cheaper than either private rental (7.7%) or remaining in 

                                                 
57 The reference system simulations do allow for the existence of concessions on stamp duty charges 
for first home-buyers. 
58 If the tenant is eligible for rent assistance, the entitlement has been taken into account. 

Table 11. Tenure Assignment in the reference system after application of relative price rules 
  Observed Tenure 
   

Owner 
Occupier 

Private 
Rental 
Tenant 

Public 
Rental 
Tenant 

Shared 
Dwelling 
Arrangement 

 
 
Total 

Assigned Tenure      
                                                   
N 
Owner-Occupier      
                                           Col. 
% 

3968 
 
78.2% 

1446 
 
73.6% 

38 
 
7.9% 

1309 
 
74.5% 

6761 
 
72.9% 

                                                   
N 
Private Rental Tenant    
                                           Col. 
% 

1105 
 
21.8% 

518 
 
26.4% 

37 
 
7.7% 

 1660 
 
17.9% 

                                                   
N 
Public Rental Tenant   
                                           Col. 
% 

  408 
 
84.5% 

 408 
 
4.4% 

                                                   
N 
Shared Dwelling Arrangement 
                                           Col. 
% 

   447 
 
25.5% 

447 
 
4.8% 

                                                   
N 
Total                          
                                          Row 
% 

5073 
 
54.7% 

1964 
 
21.2% 

483 
 
5.2% 

1756 
 
18.9% 

9276 
 
100% 
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public rental housing (84.5%). This reflects the low incomes and hence high relative 
price of owner-occupation, access to rent assistance payments if they became private 
rental tenants, and subsidised rents in public housing. The considerable latent demand 
for home ownership among income units in private renting and shared dwelling 
arrangements is an important finding. We estimate that almost three quarters of these 
income units are, for reasons that will become apparent, unable to express this 
preference. This is evidence of housing market inefficiency. 
 
A substantial number of owner-occupiers (1105 or 21.8% of all owner-occupiers) are 
assigned to the private rental tenancy. These income units are predominantly outright 
owners rather than purchasers (77.3% are outright owners), are often income units 
with older household heads (56.3% of these income units have at least one member 
who is over 65 years of age, whereas this is true for only 16.9% of income units in the 
sample), and receive pension or allowance income that would entitle them to rent 
assistance as rental tenants. (The mean annual government transfer payment income 
received by the reference person is $6,636 compared to $2,846 for the sample.) 
 
This finding implies that a considerable number of older income units who own their 
homes outright, would be able to rent the equivalent amount of housing at a lower 
economic cost. These homeowners are either prevented from making a preferred 
choice, or have non-price related reasons for continuing to reside in their current 
homes as owner-occupiers59. 
 
The role played by borrowing constraints in generating inefficient outcomes in 
housing markets is evident in table 12, which presents assigned tenure outcomes once 
income and wealth constraints are applied to all tenants. Whereas 66.5% of all income 
units in rental tenancies found home ownership preferable on the basis of a relative 
price comparison, only 3.7% of tenants are able to meet income and wealth 
constraints as well as the relative price criterion.60 These constraints are a powerful 
influence on tenure choice outcomes61. 
 

                                                 
59 In total 28% of all income units are in tenures where housing is more expensive than if they acquired 
that same quantity of housing in the competing alternative tenure. This 28% does not include those 
residing in shared dwelling arrangements who are assigned to owner occupation. 
60 The 158 rental tenants who satisfy both relative price and borrowing constraint criteria could be 
highly mobile income units for whom transaction costs not captured in the model make rental tenancies 
preferable to owner-occupation, or tenants in company owned housing or people in a transitional state 
between rental tenancy and owner-occupation (For example, those waiting for settlement to occur on a 
recently purchased property). Who these income units are is investigated in a forthcoming paper. 
61 In table 12, 7977 income units are correctly assigned by the model. This is 86% of the sample. Since 
the observed tenure status of income units is used to guide application of borrowing constraints, this 
assignment exercise is not a true guide to predictive accuracy. In appendix A we report the results of 
benchmarking exercises that gauge predictive accuracy. 
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Chart 1 identifies the relevant binding constraints for those 2,774 tenants in the 
sample who find owner-occupation cheaper given the relative prices they face. 
Income and wealth constraints are binding for 62.7% of these tenants, while wealth 
constraints alone are binding for 27.2%. Only 4.5% are subject to a binding income 
constraint alone; so wealth constraints are the more important impediment. Linneman 
and Wachter (1989) offer an intuitively appealing rationale for the importance of 
wealth constraints relative to income constraints. If a household cannot make a 
deposit requirement on its desired home, its most viable alternative is to rent. 
However, if only income constrained with respect to a desired home, the household 
can reduce its loan-to-value ratio in order to meet payment to income criteria, and still 
be able to purchase the desired home. 
 
The mean liquid assets of tenants subject to a binding wealth constraint alone is 
$1634, while those with binding wealth and income constraints have mean liquid 
assets of only $416. This means that the gap between tenants’ liquid assets and the 
10% deposit requirement is an average 8.6% ($10,059) of optimal housing demand 
($116,703) for those confronting a wealth constraint alone, and 9.6% ($9,990) of 
optimal housing demand ($104,033) for those subject to both wealth and income 
constraints. In the case of those income units facing an income constraint alone, the 
gap between the maximum affordable mortgage and the optimal housing demand 
($129,301) averages 32.4% ($41,916) of optimal housing demand. For income units 
who find that both constraints bind the gap is ($43,928) of optimal housing demand. 
 
 
 
 

Table 12 Tenure Assignment in the Reference system after application of relative price and 
borrowing constraint rules 
  Observed Tenure 
   

Owner 
Occupier 

Private 
Rental 
Tenant 

Public 
Rental 
Tenant 

Shared 
Dwelling 
Arrangement 

 
 
Total 

Assigned Tenure      
                                       N 
Owner-Occupier 
                               Col. % 

3968 
 
78.2% 

95 
 
4.8% 

0 
 
0% 

62 
 
3.5% 

4127 
 
44.5% 

                                       N 
Private Rental Tenant 
                               Col. % 

1105 
 
21.8% 

1869 
 
95.2% 

37 
 
7.7% 

 3011 
 
32.5% 

                                       N 
Public Rental Tenant 
                               Col. % 

  446 
 
92.4% 

 446 
 
4.8% 

                                      N 
Shared Dwelling Arrangement 
                               Col. % 

   1694 
 
96.5% 

1694 
 
18.2% 

                                      N 
Total 
                              Row % 

5073 
 
54.7% 

1964 
 
21.2% 

483 
 
5.2% 

1756 
 
18.9% 

9276 
 
100% 



47 

 

Table 13 cross-tabulates socio-economic and demographic characteristics by 
borrowing constraint. The income constrained, who tend to belong to an older age 
bracket, have comparatively high levels of investment income, and depend more on 
government benefit payments than do the wealth constrained. The latter have 
markedly different characteristics to the income constrained. They have higher annual 
incomes, higher labour force participation rates and are more likely to be renting from 
a private landlord who does not reside in the same dwelling, and is not a family 
member. There are also striking differences in the educational background and 
occupation of income units by binding constraint. Those income units facing either a 
wealth constraint or an income constraint are more likely to have invested in human 
capital formation in the past and are more likely to be employed in highly skilled 
occupations than those income units subject to both wealth and income constraints. 
 
Income units who are both wealth and income constrained are far more likely to 
experience unemployment in comparison to the income or wealth constrained, 
although in the former case a low participation rate may reflect hidden 
unemployment. Four fifths of all income units in this group are sole person income 
units, which is presumably related to their younger age profile. On the basis of both 
wage income and income from investments, and the deposit gap measures cited 
above, it is this group that is the most highly constrained. 
 
 
 
Table 13. The Socio-Economic and Demographic Characteristics of tenants by binding 
borrowing constraint 
     

 
Sample 

 
Income 
Constrained 

 
Wealth 
Constrained 

Income & Wealth 
Constrained 

Demographic Characteristics     

Chart 1. Renting Income Units: Sample

Excludes income units who find renting cheaper.

5.6%

62.7%

27.2%

4.5%

Not Constrained

Income & Deposit

Deposit

Income
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Median Age of Reference 
Person (Years) 45-49 50-54 25-29 23-24 

Proportion of income units 
with 1 or more persons aged 
over 65. 

17.9% 13.7% 0.26% 2.4% 

Proportion of income units 
with 1 or more dependent 
children 

29.0% 15.3% 12.7% 12.2% 

Proportion of sole person 
income units 46.9% 69.4% 72.3% 80.1% 

     
Housing     
Current Weekly Rent* $75 $55 $93 $64 
Optimal Housing Demand* $137,381 $129,301 $116,703 $104,033 
Proportion - Shared Dwelling 
Arrangements1 41.7% 50.8% 37% 51.6% 

Proportion – Private Rental 
Tenancy1 39.5% 37.9% 53.5% 41.6% 

Metropolitan Residence 60.7% 60.5% 59.6% 66.4% 
     
Income & Employment2     
Annual Income from Wages & 
Salaries* $18,770 $17,811 $33,889 $12,713 

Annual Income from 
Investments* $1,050 $1,904 $83 $32 

Annual Income from 
Government Cash Transfers* $2,846 $1,296 $167.50 $1,625 

Proportion ‘Not in Labour 
Force’ 30.1% 25.8% 3.0% 14.5% 

Proportion Unemployed 6.63% 3.2% 3.0% 12.2% 
Highest Educational 
Qualification     

Post-Graduate 4.2% 6.5% 6.2% 1.9% 
Under-Graduate 17.7% 29.8% 26.5% 15.7% 

Vocational 23.8% 21.8% 25.8% 19.9% 
No Qualifications 54.2% 41.9% 41.4% 61.9% 

Occupation3     
Managers and Administrators 9.9% 10.2% 5.6% 3.0% 

Professionals 29.3% 51.1% 37.6% 19.2% 
Tradespersons 18.7% 14.8% 18.3% 18.0% 

Clerical 21.9% 17.0% 21.5% 36.0% 
Production and Transport 10.9% 4.5% 10.6% 10.7% 

Labourers 9.0% 2.3% 6.2% 12.9% 
     
Sample Size 9276 124 755 1740 
* - Mean value. 
1. Proportion of all income units in rental tenures. 
2. Statistics refer to the income unit reference person. 
3. Reference person’s occupation in current job. Excludes the unemployed and those persons not in the 
labour force. 
 
Appendix A reports the results of a benchmarking exercise that compares the 
predictive accuracy of the simulation model against an econometric model of tenure 
choice. While a simulation model has advantages over a reduced form econometric 
model when conducting impact analysis and modeling specific policies, whether the 
model can ‘outperform’ other approaches in predicting tenure outcomes is an 
important issue. The results from simultaneously applying relative price and 
borrowing constraint rules in the simulation model are compared against tenure 
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predictions from a logit model. We find that even under restrictive assumptions about 
the loan-to-value ratios of existing owner-occupiers, the simulation model predicts 
tenure choice at a comparable level of accuracy to the than does the logit model. 
When we relax these assumptions, allowing owner-occupier’s LVRs to be equal to 
those reported in the survey, there is a further improvement in the simulation model’s 
performance relative to that of the logit model. 
 
   
4.2. The Impact of the First Home Owners Grant Scheme (FHOGS) 
 
The analysis of tenure choice can be extended to consider the impacts of Government 
direct and indirect interventions. Direct interventions are measures that are designed 
to favour access to housing in a tenure. The Federal Government’s First Home 
Owners Grant Scheme (FHOGS) is an example. Indirect interventions are represented 
by any government policy measure designed to further non-housing policy goals, but 
which have an impact on housing affordability because they impact on a housing 
consumer’s capacity to pay. The tax and social security system (with the exception of 
rent assistance) is comprised of fiscal instruments that are indirect interventions. The 
microsimulation model is capable of estimating the impacts of direct and indirect 
interventions. In this section, we concentrate on a direct intervention, the FHOGS. 
 
Measurement of the impact of FHOGS in Australian housing markets allows for the 
effect on potential homebuyers’ bid rental rates (the relative price effect) and on 
income and wealth constraints. If the latter are binding, the FHOGS is taken into 
account by subtracting the grant from the optimal housing consumption that has been 
estimated for the income unit. The relative price effect is estimated assuming that 
loan-value ratios are unaffected by the availability of the grant (see section 1 above). 
Income units who have not previously been owner-occupiers are entitled to FHOGS 
regardless of income or wealth holdings. The housing tenure careers of income units 
is not established by the IHCS; we have assumed that tenant income units with 
reference persons older than 34 years have previously been homeowners and are not 
therefore eligible for assistance under the FHOGS.62 
 
We begin our examination by measuring the impact that the FHOGS has on the 
relative price of owner-occupation. Table 14 presents the number and share of all 
income units that find homeownership cheaper than renting at market rental rates. In 
the absence of FHOGS (reference system) 72.9% of all income units find 
homeownership cheaper; this share increases to 74.2%, or by 1.3 percentage points, 
when FHOG is set at $7000. If FHOG is doubled to $14000 the share increases to 
75.2%, which is only 2.3 percentage points higher. The relative price effect is muted 
because the grant is amortised over the period of time an income unit expects to be a 
homeowner63. 
 
                                                 
62 The ABS 1999 Australian Housing Survey reveals that of the 692 first home buyers who purchased 
their home after 1997, 67.2% of reference persons were under 35 years of age at the time of the survey. 
The results are not sensitive to a relaxation of this assumption. An analysis based on probabilities of 
having been an owner-occupier classified by age cohort, generates predicted home owner shares of 
45.6% ($7000 FHOG) and 53.2% ($14000 FHOG). This is close to predicted shares using the crude 
assumption that first home buyers must be younger than 35 years (see table 16). See appendix C. 
63 The mean bid rental rate of eligible tenants decreases from 5.54% to 5.21% when FHOGS is set at 
$7000, and to 4.89% when FHOGS is set at $14000.  
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Table 15 cross-tabulates tenant income units who find homeownership cheaper by 
rental sub-tenure. At a $7000 FHOG 120 income units find that homeownership is 
now cheaper than renting, and 69.2% (83) are tenants renting from a relative or other 
person in the same dwelling (shared dwelling arrangements). Only 1 such income unit 
resides in public housing, which reflects the low incomes and subsidised rents paid in 
this sub-tenure. At a $14000 FHOG this same pattern is evident.  
 
 
 
Table 15. Tenure Assignment after application of relative price rules: – First Home Owner 
Grants  
  Observed Tenure 
   Private 

Rental 
Tenant 

Public 
Rental 
Tenant 

Shared 
Dwelling 
Arrangement 

Total 

Owner-Occupation      

Reference System 

N 
% Observed 
Tenure 

1446 
 
 
73.6% 

38 
 
 
7.9% 

1309 
 
 
74.5% 

2793 
 
 
41.3% 

$7,000 First Home Owners 
Grant 

N 
Change 
% Change1 

1482 
36 
2.5% 

39 
1 
2.6% 

1392 
83 
6.3% 

2913 
120 
4.3% 

$14,000 First Home Owners 
Grant 

N 
Change 
% Change1 

1512 
66 
4.6% 

44 
6 
15.8% 

1448 
139 
10.6% 

3004 
211 
7.6% 

1. Increase in the number of income units who find owner-occupation optimal as a percentage of the 
number of income units who find owner-occupation optimal under the reference system. 
 
The impact that the FHOGS has on borrowing constraints is examined in table 16. 
The share of all income units assigned to owner-occupation after application of 
relative price and borrowing constraint assignment rules rises by 0.8 percentage points 
from 44.5% under the reference system, to 45.3% when the FHOG is set at $7000. A 
doubling of FHOG to $14000 has a more than proportionate impact with the share 
now increasing by 6.4 percentage points to 50.9%. A FHOG of $7000 has a relatively 
small effect because it offers insufficient assistance in relation to binding borrowing 
constraints. The mean deposit requirement for eligible tenants bound only by the 

Table 14. Number of income units and share of all income units who find home ownership 
cheaper than renting 
    Number of 

Income 
Units 

Increase in 
Number of 
Income units1 

Share (%) 

Percentage 
Point 
Increase in 
Share 

     
Reference System 6761 - 72.9%  
$7000 6881 120 74.2% 1.3 
$14000 6972 211 75.2% 2.3 
     
1. By comparison to reference system. 
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wealth constraint is $10,758 and mean liquid assets of those tenants is only $1,260.64 
The buoyant residential construction figures in the period following introduction of 
the $14000 FHOG are consistent with these findings.65  
 
 
Table 17 takes those income units in rental tenures that we estimate will find 
homeownership accessible due to the FHOGS, and examines their distribution across 
the rental sub-tenures. The most significant finding here is that at FHOG levels of 
$7000 and $14000, almost half of these income units are in shared dwelling 
arrangements66. Income units that quit such living arrangements because 
homeownership is now accessible are forming a new household. Thus almost 50% of 
the estimated impact of the FHOGS could involve new household formation67. Once 
again table 17 reveals that that FHOGS offers little appeal to income units in public 
housing.  
 
 
Table 17 Tenants assigned to homeownership after FHOG by rental sub-tenure  
    $7000 

FHOG 
 
$7000 FHOG 

$14000 
FHOG 

$14000 
FHOG 

 N % N % 
Private Rent 36 49.3 307 51.1 
Public Rent 0 0 3 0.5 
Shared Dwelling Arrangement 37 50.7 291 48.4 
Total 73 100 601 100 
 
When the FHOG is set at $14000 our microsimulation model estimates that 14.5% 
(601) of all income unit tenants now find homeownership accessible at their preferred 
levels of housing consumption. The vast majority (98% or 589 income units) are 
tenants who found homeownership cheaper but could not access this tenure because 
                                                 
64 These figures refer only to tenants who are eligible for the FHOG and so will differ from those 
reported for all tenants in the discussion of the reference system results above. 
65Information provided by the West Australian Department of Housing and Works shows that 
applications for the $7,000 First Home Owner’s Grant averaged 1460 per month over the period July to 
December 2000. For the same period in 2001 under the $14,000 grant applications averaged 2091 per 
month. Applications for established homes, which continued to attract the $7,000 grant averaged 1367 
per month in the second half of 2000 and fell to an average of 1336 over the second half of 2001. 
66 Income units in shared dwelling arrangements account for 41.8% of all rental tenant income units. 
67 There is a wider significance to this finding. These income units will typically have to purchase 
furnishings for the houses they purchase so that the stimulatory effect of the FHOGS on the wider 
economy is magnified. Furthermore, a net addition to the housing stock by new construction or 
conversion is required when a new household is formed. The stimulatory impact in the housing 
construction industry is then also amplified. 

Table 16. Number of income units and share of all income units assigned to home owners after 
application of relative price and borrowing constraints criteria 
    Number of 

Income 
Units 

Increase in 
Number of 
Income units 

 
 
Share % 

Percentage 
Point 
Increase in 
Share % 

     
Reference System 4127 N/R 44.5 N/R 
$7000 4200 73 45.3 0.8 
$14000 4728 601 50.9 6.4 
     
     
(1) By comparison to reference system. 
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one or more borrowing constraints are relaxed. Only 120 tenant income units in the 
sample find homeownership accessible because the $7,000 FHOGS lowers bid rental 
rates with the result that homeownership becomes cheaper; and of these 120 tenant 
income units only 1 also finds that borrowing constraints are relaxed. When the grant 
is increased to $14,000, 220 tenant income units find homeownership cheaper and 9 
find that borrowing constraints are also relaxed. These findings are of particular 
importance because tenant income units who find homeownership cheaper but are 
impeded by borrowing constraints, will enter homeownership in the future if and 
when borrowing constraints are relaxed. The FHOGS allows some of these tenant 
income units to bring forward home purchase, as they no longer have to delay 
purchase until accumulated savings and/or income growth relax borrowing 
constraints. Since the take-up of FHOGS is predicted to be primarily due to relaxation 
of borrowing constraints, rather than relative price effects, FHOGS impact is largely 
that of bringing forward home purchase. 
 
In table 18 we examine the 2617 tenant income units who in the absence of the 
FHOGS found homeownership cheaper. Most of these income units (66.5% or 1739) 
were subject to binding income and wealth constraints, but 28.8% (or 754 income 
units) were subject to a binding wealth constraint alone. Only 124 income units 
(4.7%) were prevented from accessing homeownership by income constraints alone. 
The most significant finding reported in table 8 is that concerning income units 
subject to binding wealth constraints; the FHOGS at $14000 relaxes these wealth 
constraints for a majority (53.3%) of these income units, and they account for a 
disproportionately high 68.2% of all tenants who benefit from a relaxation of 
borrowing constraints. Only 10% of tenants with binding income and wealth 
constraints benefit from the FHOGS, which is a disproportionately low 29.7% of 
tenants benefiting from relaxation of borrowing constraints. The FHOGS is then 
particularly helpful in improving the accessibility of those income units who have 
been unable to accumulate savings sufficient to meet deposit requirements, but who 
have income sufficient to meet repayments on loans required to finance the purchase 
of desired levels of housing consumption.68 
 
 
Table 18: First Home Owner Grants: Relaxed Constraints and Relative Price Effects 
   $7,000  $14,000 
      
N   73  601 
      
Relative Price Effect  1  10 
     
Relaxed Constraint     
 Wealth  60  403 
 Income  4  12 

Wealth & Income  8  176 
 
 

                                                 
68 The pattern of binding borrowing constraints is similar when FHOG is set at $7000. 7.9% of wealth 
constrained income units find the constraint relaxed and they account for 80% of all tenants who 
benefit from the relaxation of constraints. Income and wealth constrained income units account for 
10.1% of income units benefiting from relaxation of constraints.  
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A criticism that can be expressed about the FHOGS is that these ‘cream-skimming’ 
effects also contribute to tenure polarisation69. Table 19 subjects this argument to 
scrutiny by presenting the socio-economic characteristics of tenants that are assigned 
by the microsimulation model to homeownership because the FHOGS (at $14000) 
relaxes borrowing constraints and/or makes owner-occupation cheaper. This group is 
compared to the group of tenant income units who continue to be assigned to rental 
tenancies despite being eligible for the grants, tenant income units who are not 
eligible for the FHOGS, and all tenant income units in the sample. Table 19 shows 
that income units predicted to take-up FHOG have markedly different socio-economic 
and demographic characteristics from those who continue to be assigned to rental 
tenancies. Income units entering home-ownership using the First Home Owner’s 
Grant tend to be young, single, without children and enjoy annual wage and salary 
incomes that are on average $15,500 higher than those of eligible income units who 
continue to be assigned to rental tenancies. They are also far more likely to be labour 
force participants and less likely to be unemployed when they are in the labour force. 
They are also more likely to have vocational or tertiary educational qualifications and 
to work in skilled occupations than eligible tenants who continue to be assigned to 
rental tenancy. These finding offer some support for the tenure polarisation 
hypothesis.  
 
In view of the findings on the extent to which the First Home Owner Grant Scheme 
results in ‘cream-skimming’ and contributes to tenure polarisation, we would expect 
to find that the incidence of grants is regressive. To examine this issue, income units 
who are eligible for the $14,000 grant are ordered by decile of family taxable 
income.70 Of those eligible income units, 61.9% of all recipients are in the top half of 
the income distribution (Family taxable income greater than $21,142 at 1996-’97 
prices). Income units with a family taxable income of less than $16,244 (the bottom 
40% of the distribution) represent only 4.1% of all $14,000 FHOG recipients. Overall, 
81.9% of all grant recipients are concentrated in the 5th to 8th decile of the income 
distribution ($16,244 to $39,413).    
 

                                                 
69 The term ‘cream-skimming’ is borrowed from labour market analysis of training programmes 
targeted on the unemployed. If programmes typically select unemployed persons who would have 
found a job in any case, they are said to be ‘cream-skimming’. FHOG results in ‘cream-skimming’ 
because it is predicted to benefit income units who would have become homeowners at a later date in 
the absence of FHOG. 
70 The income distribution is calculated for all income units, including existing owner-occupiers, with a 
reference person less than 35 years old. 



54 

 

 
 
The FHOGS offers the same grant to a prospective first homebuyer regardless of the 
house price levels in the market in which the buyer is planning to make a purchase. 
We might then expect FHOG to be less effective in high house price markets but this 
will not necessarily be the case. On the one hand, deposit requirements and 

Table 19. The Socio-economic and demographic characteristics of tenant income units assigned to 
rental tenancies and homeownership when FHOG set at $14000.  
    Observed 

Rental 
Income 
Units 

Ineligible for 
FHOG 

Eligible Income 
Units Assigned 
to Rental 
Tenancy 

Assigned to 
Homeownership 
due to FHOGS 

Demographic Characteristics     
Median Age of Reference Person 
(Years) 30-34 45-49 24 24 

Proportion of income units with 1 or 
more persons aged over 65. 9.3% 23.9% 0 0 

Proportion of income units with 1 or 
more dependent children 19.7% 25.0% 20.9% 2.8% 

Proportion of sole person income 
units 70.3% 58.9% 73.9% 90.2% 

     
Housing     
Current Weekly Rent* $70 $83 $62 $61 
Optimal Housing Demand* $104,780 $114,376 $97,920 $97,752 
Proportion – Shared Dwelling 
Arrangement 41.8% 28.7% 50.5% 48.4% 

Proportion – Private Rental Tenancy 46.7% 49.4% 43.0% 51.2% 
Metropolitan Residence 61.9% 59.9% 64.5% 59.2% 
     
Income & Employment1     
Annual Income from Wages & 
Salaries* $16,947 $15,723 $13,121 $28,968 

Annual Income from Investments* $413 $789 $40 $128 
Annual Income from Government 
Cash Transfers* $3,743 $5,769 $3,197 $431 

Proportion not in labour force 26.2% 45.5% 17.7% 4.2% 
Proportion Unemployed 11.1% 8.3% 15.6% 5.5% 
Highest Educational Qualification     

Post-Graduate 3.1% 3.6% 2.4% 3.2% 
Under-Graduate 16.4% 13.7% 15.1% 24.1% 

Vocational 19.8% 19.2% 17.9% 26.6% 
No Qualifications 60.6% 63.5% 64.1% 46.1% 

Occupation2     
Managers and Administrators 4.4% 8.4% 2.8% 3.0% 

Professionals 27.2% 34.8% 20.8% 27.6% 
Tradespersons 16.7% 12.4% 17.7% 21.0% 

Clerical 29.6% 20.6% 34.4% 32.1% 
Production and Transport 6.5% 11.3% 10.7% 9.2% 

Labourers 11.7% 12.6% 13.7% 6.8% 
     
Sample 4203 1629 1898 601 
* - Mean value. 
1. Statistics refer to the income unit reference person. 
2. Reference person’s occupation in current job. Excludes the unemployed and those persons not in the 
labour force. 
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repayments will be correspondingly higher in such markets, and a grant of $7000 or 
$14000 may be insufficient to relax borrowing constraints. On the other hand, we can 
expect tenant income units in need of such assistance to be more numerous in markets 
with relatively high house prices. 
 
Table 20 explores this issue by computing the model’s estimate of the share of 
homeowners by state capital and rest of state locations. This ownership share is 
computed for the reference system and with FHOG set at $7000 and $14000. Inter-
capital city increases in home ownership share vary (at $14000 FHOG) from a low of 
5.1 percentage points in Melbourne to a high of 8.6 percentage points in Brisbane. 
There is no systematic variation with respect to the relative capital value of property 
in state capitals. The increase in home ownership shares in Sydney , a capital city with 
relatively high residential property values, is greater than the comparable increases in 
Adelaide and Perth, but below the increase in Hobart. In four of the six states, 
increases in home ownership shares are bigger in the rest of state areas than in state 
capitals. This is particularly evident in Victoria, where the increase in home 
ownership shares in the reat of the state area is more than double that in Melbourne. 
 
 
 
 
 
Table 20: Share of homeownership by state capital and rest of state (ROS). 
Percent assigned 
 to owner occupation in 

Reference 
System 

 
$7000 
FHOG 

$14000 
FHOG 

Sample Size 

NSW: Sydney 45.5 45.8 51.8  
 ROS 44.1 44.3 48.0  
VICTORIA Melbourne 45.6 46.1 50.7  
 ROS 43.0 47.9 54.0  
SA Adelaide 42.2 42.2 48.3  
 ROS 43.0 44.4 50.2  
WA Perth 49.4 49.7 55.5  
 ROS 41.3 42.2 49.7  
TAS Hobart 47.4 48.2 54.2  
 ROS 40.2 42.9 48.4  
QLD Brisbane 42.1 42.7 50.7  
 ROS 41.1 41.4 47.5  
NT & ACT  48.5 49.1 53.3  
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4.3. Housing Partnerships 
 
In section 1 above, we specified the bid rental rates of housing consumers on entering 
a housing partnership, in which the government or a financial institution offers to take 
an equity stake in the home purchase.  In the simulation results on tenure choice, we 
assume that this limited partner’s share (at par value) has no upper limit as a fraction 
of the purchase price. The programme is targeted on first homebuyers who, as in the 
FHOG simulations, are assumed to be tenant income units with reference persons 
aged 34 years or under71. 
 
We begin with a static current period analysis in which tenants who have never been 
owner occupiers are offered the current period choice between entering a housing 
partnership, conventionally financing home purchase at a maximum loan to value 
ratio of 90% or remaining a tenant at the market rental rate. It turns out that at 
baseline parameter values and regardless of the income unit’s income tax bracket, his 
bid rental rate as a housing partner is lower than the bid rental rate as a conventionally 
financed home purchaser. The bid rental rate is also lower the greater is the limited 
partner’s equity share. As a result, a housing consumer would in theory be willing to 
enter into a housing partnership with a limited partner share close to 100%. In 
practice, the decisions of housing consumers also take into account the wealth 
accumulation aspect of homeownership. As a result portfolio considerations seem 
likely to restrict the share of the limited partner, particularly when the tax preferred 
status of owner-occupation relative to other asset classes is taken into account. 
 
We assess the appeal of housing partnerships to potential first home buyers in our 
sample by identifying the minimum limited partner equity share at which the income 
unit would be able to become a homeowner given their income, liquid assets and 
optimal housing demand. The following steps are undertaken in this process: 
 

1. We assume that the income unit must still obtain mortgage finance for its 
share of the property and is subject to the same underwriting criteria in respect 
of the deposit requirement and the amount that can be borrowed given income.  

2. We then calculate the maximum value of owner-occupied housing that the 
income unit can purchase given these restrictions.  

3. Subtracting the income unit’s attainable equity stake conditional on loan 
underwriting criteria from the income unit’s optimal housing demand yields 
the limited partner’s equity share.  

4. We then calculate the income unit’s bid rate under the housing partnership 
given its maximum equity share and compare this rate with the market rental 
rate in long run equilibrium. If the housing partnership bid rate is less than the 
market rental rate we assign that income unit to home ownership under a 
housing partnership. 

  
 

                                                 
71 As in the case of First Home Owner Grants, our estimates are not particularly sensitive to a 
relaxation of this assumption. Using the methodology outlined in appendix C the predicted share of 
home ownership increases from 44.6% under the reference system to 45.4% under Housing 
Partnerships. Using the simpler method in which first home buyers are assumed to be aged 34 years or 
less, the predicted share is smaller at 45.0% under housing partnerships (See table 22 below).  
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The relative price effect of housing partnerships is reported in table 21. We find that 
partnerships appeal to more tenants than FHOG at $14000. The limited partner’s 
equity share, including capital gain, is relinquished on realisation but this is not 
sufficient to offset the benefits of separating the housing consumption and wealth 
accumulation decisions of constrained potential first homebuyers. The mean bid rental 
rate of credit constrained potential first homebuyers decreases from 5.59% under 
conventional financing to 4.03% under a Housing Partnership arrangement. Under 
FHOG (at $14000) it falls to 4.74%. The housing partnership programme is evidently 
more attractive to housing consumers on relative price grounds. 
 
After application of the assignment rules, we predict that the share of homeownership 
will increase from 44.5% of income units to 53.2%, or 8.7 percentage points (see table 
22 below). There are 816 tenants who would find it financially advantageous to enter 
a housing partnership, which is 15.9% all income units assigned to rental tenures in 
the absence of housing partnerships. It is 31.1% of the 2634 credit constrained rental 
tenants who found conventionally financed home purchase preferable on relative price 
grounds. This is 42.2% of the 1940 tenants who are credit constrained and, as 
potential first homebuyers, are eligible to enter Housing Partnerships under the 
hypothetical terms specified here. 
 
The mean managing partner share is 17%, which implies an 83% ($84,603) mean 
share for the limited partner. The assumption that the limited partner’s share is not 
restricted to a given proportion of the property value has a significant bearing on our 
results. If the limited partner’s share were capped at 75% of the property value the 
number of income units who enter into housing partnerships would fall to 202. If the 
limited partner’s share is capped at 50% then only 85 income units would enter into 
owner-occupation under a housing partnership. The sensitivity of our estimates to 
assumptions about the maximum limited partner’s share reflects the constraints faced 
by potential first homebuyers, particularly the low levels of liquid assets available to 
many income units that can be used to finance a deposit. In practice, capping of the 
limited partner’s share might be expected to take place. Under the partnership 
arrangements the managing partner remains responsible for the maintenance and 
upkeep of the entire property. At a high limited partner share the principal-agent 
problems that dog rental tenancies seem likely to emerge under the housing 
partnership.   
 

Table 21 Number of income units and share of all income units who find home ownership 
cheaper than renting 
    

Number of 
Income 

Units

Increase in 
Number of 

Income units

 
 
 

Share (%) 

Percentage 
Point 

Increase in 
Share

     
Reference System 6761 - 72.9% 
$7000 6881 120 74.2% 1.3
$14000 6972 211 75.2% 2.3
Housing Partnership 6827 66 73.6% 0.7
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We estimate that this mean managing partner share of 17% is equivalent to the 
Government or financial institutions taking a $73 billion equity stake in the purchases 
of 846,381 eligible first homebuyers at 1996-’97 prices across Australia. By way of 
comparison, 65,854 first homebuyers take up the First Home Owners Grant at $7,000, 
an outlay of $461 million. For the $14,000 grant, predicted to be taken up by 632,970 
income units, the outlay is $8.86 Billion72. These forecasts on take-up assume that all 
eligible potential first home buyers are fully informed, and act instantaneously in 
response to a change in relative prices and/or borrowing constraints that warrants a 
change in tenure choice on economic grounds. Imperfect information and transaction 
costs that have not been taken into account in the model, will mean that tenure choice 
responses are lagged rather than instantaneous. In the period since FHOGS 
introduction (July 2000 – June 2002) there have been over 300,000 grants awarded to 
first home buyers. This is less than the forecast figure of 632,970 at a FHOG of 
$14000. However, the $14000 grant was only available during the period March, 
2001 until the 31st of December, 2001. Between January and June 2002 first home 
buyers purchasing a newly constructed property were eligible for an additional $3000 
grant on top of the $7000 grant (Commonwealth of Australia, 2002, p.6) 
 
Unlike FHOGS, Housing Partnerships are a more effective mechanism for assisting 
public rental tenants into owner-occupation although the high proportion of public 
tenants who report no liquid assets limits take-up in our simulations. But because 
housing partnerships significantly reduce bid rental rates a greater number of public 
tenants find that the relative price advantage of public housing is removed when 
compared to the impact of the First Home Owner Grants. Another finding, this time in 
common with the FHOGS, is its appeal to those income units in shared dwelling 
arrangements, with more than one-half of those entering Housing Partnerships coming 
from shared dwelling arrangements. As demonstrated in table 23 it is the young, 
single person income unit with a relatively low housing demand (in comparison to 
tenant income units who are not eligible for housing partnerships) that is attracted to 
Housing Partnerships. They have relatively high labour force participation rates in 
comparison to other (assigned) rental tenants, but unemployment rates that are below 
average relative to the all tenant income units. Average wage and salary incomes are 
                                                 
72 Population estimates are calculated using the income unit weights provided in the SIHC. The outlay 
figures for the First Home Owner Grants are stated at current prices.  

Table 22 Number of income units and share of all income units assigned to home owners after 
application of relative price and borrowing constraints criteria 
    Number of 

Income 
Units

Increase in 
Number of 

Income units

 
 

Share % 

Percentage 
Point 

Increase in 
Share %

     
 
Reference System 
 

4127 N/R 44.5 N/R

$7000 FHOG 4200         73        45.3 0.8
$14000 FHOG 4728 601 50.9 6.4
Housing Partnership 4943 816 53.2 8.7
  
     
(1) By comparison to reference system. 
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above those typical for other rental tenants, and much higher than the average earned 
by first homebuyer income units that continue to be assigned by the model to rental 
tenures. The rate of new household formation under housing partnerships is 
comparable with the rate for the $14,000 FHOG. The proportion of new owner-
occupiers who are currently in a shared dwelling arrangement tenure types is 48.2% 
under the housing partnership and 48.4% under the $14,000 FHOG. The proportion of 
income units who are unemployed is higher under the housing partnership. This is not 
surprising given that the housing partnership can alleviate income constraints more 
effectively than the First Home Owner’s Grant. A housing partnership also allows 
income units with lower average incomes from both wages and benefits to become 
owner-occupiers than does the FHOGS. However, the housing partnership also 
requires an income unit to possess sufficient liquid assets to meet the deposit 
requirement. Housing partnerships do address the ‘polarisation’ problem that exists 
under First Home Owner’s Grants but their ability to do so is limited by the low 
managing partner equity share that is required by the least well off income units who 
have relatively low levels of liquid assets. 
 
The incidence of housing partnerships remains regressive with respect to the income 
distribution of eligible income units. Housing partnerships are less regressive than the 
$14,000 FHOG with 53% of all income units who enter into homeownership under a 
housing partnership falling in the top half of the income distribution. Whereas 81.9% 
of all FHOG recipients were from the 5th to 8th decile of the income distributions 
when housing partnerships are considered only 50.3% of recipients are from these 
income deciles. Housing partnerships are more effective in meeting the housing 
aspirations of the lowest 40% of income units in the income distribution. Only 4.1% 
of all FHOG applicants can from these income deciles compared to 35.6% of all 
income units who the model predicts will enter into a housing partnership. 
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Table 24 examines spatial variations in the impact of Housing Partnerships. In all 
states (other than NSW and SA), Housing Partnerships have an equal or greater 
impact on the home ownership share in state capitals, than in rest of state locations. 

Table 23 The Socio-economic and demographic characteristics of tenant income units assigned to 
rental tenancies and homeownership under Housing Partnerships.  
    Observed 

Rental 
Income 
Units 

Ineligible for 
Housing 
Partnership 

Eligible Income 
Units Assigned 
to Rental 
Tenancy 

Assigned to 
Homeownership 
due to Housing 

Partnership 
Demographic Characteristics     
Median Age of Reference Person 
(Years)* 30-34 45-49 23 25-29 

Proportion of income units with 1 or 
more persons aged over 65. 9.3% 23.9% 0 0 

Proportion of income units with 1 or 
more dependent children 19.7% 25.0% 20.2% 9.2% 

Proportion of sole person income 
units 70.3% 58.9% 75.5% 82.6% 

     
Housing     
Current Weekly Rent* $70 $83 $61 $64 
Optimal Housing Demand* $104,780 $114,376 $95,399 $102,978 
Proportion – Shared Dwelling 
Arrangements 41.8% 28.7% 50.9% 48.2% 

Proportion – Private Rental 
Tenancy2 46.7% 49.4% 43.3% 51.0% 

Metropolitan Residence 61.9% 59.9% 63.5% 62.7% 
     
Income & Employment1     
Annual Income from Wages & 
Salaries* $16,947 $15,723 $14,008 $22,942 

Annual Income from Investments* $413 $789 $3 $1,233 
Annual Income from Government 
Cash Transfers* $3,743 $5,769 $3,163 $179 

Proportion not in labour force 26.2% 45.5% 17.2% 8.7% 
Proportion Unemployed 11.1% 8.3% 17.0% 5.5% 
Highest Educational Qualification     

Post-Graduate 3.1% 3.6% 1.3% 4.9% 
Under-Graduate 16.4% 13.7% 12.0% 28.1% 

Vocational 19.8% 19.2% 19.5% 20.9% 
No Qualifications 60.6% 63.5% 66.4% 46.1% 

Occupation2     
Managers and Administrators 4.4% 8.4% 2.8% 2.8% 

Professionals 27.2% 34.8% 16.6% 32.8% 
Tradespersons 16.7% 12.4% 20.6% 15.7% 

Clerical 29.6% 20.6% 34.4% 32.6% 
Production and Transport 6.5% 11.3% 11.6% 8.1% 

Labourers 11.7% 12.6% 14.0% 8.0% 
     

Sample 4203 1629 1681 816 
* - Mean value.. 
1. Statistics refer to the income unit reference person. 
2. Reference person’s occupation in current job. Excludes the unemployed and those persons not in the 
labour force. 
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Inter-state comparisons reveal little variation in impacts, though Northern Territory 
and Australian Capital Territory exhibit relatively large impacts on home ownership 
shares. 73 
 
 
 
 
 
 

Table 24 Share of homeownership by state capital and rest of state (ROS). 
Percent assigned 
 to owner occupation in 

Reference 
System

Housing 
Partnership  

NSW: Sydney 45.5 53.9  
 ROS 44.1 51.4  
   
VICTORIA Melbourne 45.6 55.0  
 ROS 43.0 52.3  
   
SA Adelaide 42.2 50.3  
 ROS 43.0 47.7  
   
WA Perth 49.4 58.9  
 ROS 41.3 49.4  
   
TAS Hobart 47.4 53.8  
 ROS 40.2 47.3  
   
QLD Brisbane 42.1 53.9  
 ROS 41.1 49.0  
   
NT & ACT  48.5 61.1  
    

 

                                                 
73 The population in these territories is relatively young with 60.1% of NT’s population less than or 
equal to 34 years of age, and 52.6% of ACT’s population is less than or equal to 34 years of age. In 
Australia the corresponding figure is 49.0% (ABS, 2002). 
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5. CONCLUSION 
 
In this paper, we have developed a housing microsimulation model designed to 
analyse the impact of State and Federal government interventions in the housing 
market on the tenure choices of housing consumers and the affordability of housing. 
 
The microsimulation model incorporates relative price, tax arbitrage, agency cost, and 
borrowing constraint effects and brings together the supply and demand side of the 
Australian housing market. It does so by estimating the prices and constraints that are 
faced by landlords and housing consumers. The model is applied to the Australian 
housing market using data on rental investors contained in the 1997 Rental Investors 
Survey (1997 RIS) and data on housing consumers in the ABS 1996-97 Income and 
Housing Cost Survey (1996-97 SIHC). The microsimulation model so derived 
captures behaviour in the Australian housing market well, assigning 86 per cent of 
housing consumers to their actual tenure choice. In terms of predictive power, the 
model is comparable to an estimated logit model of housing tenures (See the 
benchmarking exercise in Appendix A).   
 
We apply the microsimulation model to an important policy issue in the paper; 
namely, the effectiveness of first homebuyer grants in encouraging homeownership. 
We also explored the consequences of restructuring the first homeowner’s grant as a 
housing partnership program, in which the government or a financial institution offers 
to take an equity stake in any home purchase. In the microsimulation model, the first 
homeowners grant eases borrowing constraints for some housing consumers and 
enables them to enter owner occupation earlier than would otherwise have been the 
case. For other housing consumers, the grant makes home ownership a less expensive 
alternative to renting, and the resulting tenure switch increases the rate of home 
ownership. The model also provides insights into the ‘cream skimming’ aspects of 
policies such as the First Home Owner Grant. Those eligible housing consumers who 
do take up the grant are often the same consumers who would eventually move into 
homeownership without assistance. They have higher income on average ($28,968) 
when compared to that of all income units in rental tenures ($16,947) and far lower 
incomes from government cash transfers ($431 on average compared to $3,743 for all 
tenant income units). They are more likely to be employed (90.3% of reference 
persons are employed while this is the case for 62.7% of all tenant income units). 
 
Our microsimulation model suggests that the First Home Owner Grant is particularly 
successful in allowing relatively high income tenants to access home ownership 
earlier than if they had to save to meet deposit requirements unassisted by these 
grants. Our microsimulation results also suggest that a Housing Partnership program 
has an effect on housing tenure transitions which is greater than that obtained under 
the First Home Owners Grant program.  
 
A key result is that the size of the First Home Owner Grant has a significant effect on 
outcomes. A doubling of the grant from $7,000 to $14,000 leads to an almost ten-fold 
increase in the number of income units entering into owner-occupation. The 
explanation lies in the fact that predicted First Home Owner Grant recipients had a 
deposit gap between savings and the required deposit which the $7,000 grant was 
typically insufficient to bridge, whereas the $14,000 grants more than bridged this gap 
for all those predicted to take up the First Home Owners Grant. 
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Our model predicts that the First Home Owner Grant Scheme also results in a 
weakening of demand for rental properties. The impact is moderate under the $7,000 
grant but is predicted to be significant under the $14,000. We also find that an adverse 
consequence of the First Home Owner Grant is that it leads to a growing polarisation 
in housing markets, with an increasing concentration of low income households left 
behind in private rental markets.  
 
This paper has focused on the use of our microsimulation model to examine the 
impact of specific government policy actions which directly influence the demand 
side of the housing market and influence housing tenure choices. However, the model 
can be equally applied to analyzing the impact of government policy actions on the 
supply side of the housing market. In Wood, Watson, and Flatau (2001), for example, 
we show how the model can be used to examine the effect on housing investors’ 
decisions to invest in the low rent end of the housing market by contrasting the effect 
of building write-off allowances with a tax credit that is targeted on rental housing 
affordable to low income households. The flexibility of the housing microsimulation 
model therefore provides policy makers with an important tool with which to analyse 
the impact of policy actions on the housing market. 
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APPENDIX A: BENCHMARKING EXERCISE 
 
The microsimulation model permits a richer analysis of the housing market by sub-
tenure and value segment than bivariate models of tenure choice (see page 3 above). 
However, confidence in its use as a tool for policy impact analysis is strengthened if 
its predictive power matches that of econometric model specifications. In order to 
benchmark the performance of our model, we compare the tenure choice predictions 
from our microsimulation model against those generated by a logit regression model 
based on that estimated by Bourassa (1995). 
 
Bourassa conducts an analysis of the impact of borrowing constraints and relative 
prices on the tenure choices of Australian households using the 1990 Income and 
Housing Costs and Amenities Survey conducted by the Australian Bureau of 
Statistics. His approach to the specification of borrowing constraints is similar to our 
own, although we include transaction costs on acquisition in our specification. We 
base the maximum loan-to-value ratio and the maximum earnings multiple on 
information derived from the 1999 Australian Housing Survey. Our maximum loan-
to-value ratio is higher (0.9 compared to 0.75) and our earnings multiples depend on 
the structure of the income unit whereas Bourassa sets the maximum annual mortgage 
repayment equal to 30% of gross household income regardless of the income unit 
type. We define moderately and highly income or wealth constrained income units in 
the same way as in Bourassa (1995). We also adopt the same specification of what 
Bourassa refers to as the Haurin-Kamara borrowing constraints. 
 
Three logit models of tenure choice are estimated for income units with a reference 
person aged between 25 and 34 years. These models are: 

1. A standard tenure choice model which specifies the probability of 
ownership as a function of expected and transitory income (including the 
square of expected income), the cost of owner-occupation relative to the 
cost of renting, and a set of socio-economic variables. For the purposes of 
this benchmarking exercise we estimate the expected and transitory 
income components using the same approach invoked by Bourassa and use 
the same socio-economic variables. However, we make use of the long-run 
economic costs of owner-occupation and renting as estimated for the 
relative price variable in our simulation model. 

2. A tenure choice model incorporating borrowing constraints that allows for 
an income unit to be either moderately or highly constrained, the latter 
being the case when the income units optimal housing demand is more 
than 1.2 times the value of housing consistent with satisfaction of 
borrowing constraints. 

3. A tenure choice model incorporating a dollar value measure of constraints, 
which is equal to the gap between optimal housing demand and the 
maximum value of housing consistent with satisfaction of borrowing 
constraints. The specification allows for a discontinuity at the point where 
the gap equals zero. 

 
The logit model tenure choice equations are estimated using data from the 1996-’97 
ABS Survey of Income and Housing Costs. A sample, as in Bourassa, of all income 
units with reference persons aged between 25 and 34 years is used for estimation 
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purposes. This yields a sample size of 1855 as compared to 1829 in Bourassa’s 
sample.  
 
Using a logit model to predict the tenure choices of households yields results that are 
close to, but not superior to, the tenure choices predicted by the microsimulation 
model. The results of estimating the logit regression models are presented in table A1. 
In the absence of any borrowing constraints the logit model accurately predicts 78.2% 
of tenure outcomes for housing consumers. Introducing borrowing constraints to the 
model increases the predictive accuracy of the logit models to 91.8% in the model 
using borrowing constraint dummies, and to 91.4% using the Haurin-Kamara 
constraint specification.  
 
The results from the logit model can be compared with the results from our 
microsimulation model when the relative price, income and wealth constraint rules are 
applied simultaneously (see table A2).74 Two sets of results are presented. In the first 
it is assumed that income units’ user cost of capital as homeowners should be 
measured using a loan-value ratio of 0.9. This is the typical loan-value ratio of first 
homebuyers as reported in the 1999 Australian Housing Survey. Bourassa uses a loan-
value ratio of 0.75. The second set of simulations uses the reported loan-to-value 
ratios of existing owner occupiers to estimate user costs for those already in home 
ownership. 
 
When the loan-to-value ratio is set at 90% the microsimulation model accurately 
predicts 84.6% of tenure choice outcomes for income units with a reference person 
aged under-35. The accuracy rate for existing rental tenants is 98.7% so that most of 
the overall prediction error is because some owner-occupiers are assigned to rental 
tenures. Part of the reason for this misallocation is use of the 90% loan to value ratio 
in specifications of the borrowing constraints and bid rental rates. When we generate 
predictions based on a 90% LVR for tenants who would become first homebuyers, 
and the actual LVR for existing homeowners, a 92.3% accuracy rate is achieved. The 
improvement arises because the percentage of homeowners correctly assigned by the 
microsimulation model increases from 58.9% to 80.7%. This improvement comes 
about because the bid rental rates of homeowners are more accurately measured and 
the relative price rule therefore yields a more accurate assignment. If all income units’ 
user costs are measured using an LVR of 75%, as in Bourassa, an 83.9% accuracy rate 
is achieved. 
 

                                                 
74 When applied to the full sample the assignment rules are applied sequentially, with income and 
wealth constraints applied to rental tenants only. With simultaneous application any one income unit 
must fulfill all three hurdles – the price rule and income and wealth constraints – before assignment to 
home ownership. 
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1 Figures in bold font are coefficient estimates. Figures in regular typefont are significance levels. 

Table A1 Logit Model Results for Tenure Choice1

 
 Variable 
 

Standard 
Model 

With Borrowing Constraint 
Dummies 

With  Haurin-Kamara 
Constraints 

Constant  -5.002 -0.618 -8.688 
  .000 0.523 0.213 
Income        
Expected Income 1.304*10-4 8.267*10-5 7.087*10-5 
  .000 0.001 0.004 
Expected Squared -6.789*10-10 -8.003*10-10 -6.827*10-10 
  0.002 0.002 0.009 
Transitory 1.986*10-5 4.032*10-6 -1.295*10-5 
  .000 0.538 0.030 
Relative Cost Ratio -0.427 0.391 -1.497 
  0.200 0.385 0.001 
Head Aged 30-34 0.667 0.825 1.336 
  .000 .000 .000 
Marital 
Status 

       

Never Married 0.057 -1.527 -1.196 
  0.822 0.000 0.001 
Divorced, separated or 
widowed 

0.343 -0.958 -0.789 

  0.275 0.046 0.066 
Female 
Head 

 0.010 0.363 0.250 

  0.957 0.187 0.326 
Household 
Size 

 0.241 0.319 0.569 

  .000 0.002 .000 
Borrowing Constraints       
 ModW   -0.8   
    0.204   
 HighW   -4.676   
    .000   
 ModY   -0.562   
    0.085   
 HighY   -0.662   
    0.022   
 GAPPOS     -4.001*10-5 
      .000 
 GAPNEG     9.003 
      0.195 
 GAPINT     8.615 
      0.215 
Log-likelihood 1689.49 856.386 953.796 
Cox-Snell R-Square 0.322 0.568 0.544 
Prediction Error Rate 0.218 0.082 0.086 
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Table A2. Observed and Predicted Tenures under Simultaneous Application of Constraints and 
Relative Price Criteria – 90% LVR for Owner-Occupiers and First Homebuyers 

Observed Tenure Outright Owner 
Owner – 
Occupier 
with Mortgage 

Rental Tenant Total 

Predicted Tenure     

Owner-Occupier 70 
59.3% 

317 
58.8% 

16 
1.3% 

403 
21.7% 

      

Rental Tenant 48 
40.7% 

222 
41.2% 

1182 
98.7% 

1452 
78.3% 

      
Total 118 539 1198 1855 
 
 
Table A2. Observed and Predicted Tenures under Simultaneous Application of Constraints and 
Relative Price Criteria – Observed LVR for Owner-Occupiers, 90% LVR for First Homebuyers 

Observed Tenure Outright Owner 
Owner – 
Occupier 
with Mortgage 

Rental Tenant Total 

Predicted Tenure     

Owner-Occupier 104 
88.1% 

426 
79.0% 

16 
1.3% 

581 
17.6% 

      

Rental Tenant 14 
11.9% 

113 
21.0% 

1182 
98.7% 

2711 
82.4% 

      
Total 118 539 1198 1855 
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Table A3. Observed and Predicted Tenures under Simultaneous Application of Constraints and 
Relative Price Criteria – 75% Loan to Value Ratio 
 
 
Observed Tenure 

 
 
Outright Owner 

Owner – 
Occupier 
with Mortgage 

 
 
Rental Tenant 

Total 

Predicted Tenure     

Owner-Occupier 83 
70.3% 

290 
53.8% 

16 
1.3% 

389 
21.0% 

      

Rental Tenant 
 
35 
29.7% 

 
249 
46.2% 

 
1182 
98.7% 

 
1466 
79.0% 

      
Total 118 539 1198 1855 
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Appendix B: Rent Assistance 
 
As described by the Department of Family and Community Services (FACS), Rent 
Assistance (RA) is ‘a supplementary payment added to the pension, allowance or 
benefit of income support recipients and low income families in the private rental 
market, in recognition of the housing costs they face’.75 This payment is received 
fortnightly as a supplementary payment, along with the recipient’s main pension, 
allowance or benefit payment.76 
 
In order to receive RA, a number of criteria must be fulfilled. Eligibility for RA is 
contingent upon the receipt of a social security pension, allowance or benefit.77 The 
criteria for the receipt of such payments and the eligibility for RA are presented in the 
Social Security Act 1991.  If the income unit receives only the Family Tax Benefit 
Part A [FTB(A)], then the criteria for the receipt of this benefit and RA are set out in 
the A New Tax System (Family Assistance) Act 1999.  Under this Act, eligibility 
requirements entail that families must have at least one ‘RA child’. An ‘RA child’ is a 
child that entitles the recipient of the FTB(A) to a level of benefit that is above the 
base rate of FTB(A) payments.78 
 
In addition to receiving such benefits, pensions or allowances, recipients must rent a 
home within Australia, and pay, or be liable to pay rent above a specified minimum 
rent threshold.  In the event that RA is allowed, the rate received is 75 cents for each 
dollar of rent paid above the minimum threshold, subject to a specified maximum 
level of rent79.  Rent thresholds and maximum rents also vary according to whether 
the recipient is eligible under the Social Security Act 1991 provisions, or the New Tax 
System (Family Assistance) Act 1999.  Thresholds are indexed are indexed every six 
months.80 Factors that affect eligibility include whether the recipient is single, a 
member of a couple (and the status of that couple), and their family circumstances. 
 
It must be noted that a number of criteria, if fulfilled, preclude the receipt of RA. 
These include people who own their own home, aged care residents, those having a 
partner in receipt of FTB(A) at a rate greater than the base rate, or a recipient of 
Austudy.81 Full-time students, as recipients of Youth Allowance, are eligible for 
RA.82 
 
 

                                                 
75DFACS (2002) ‘Guide to Social Security Law - 1.2.7.10 Rent Assistance (RA) – Description’ 
http://www.facs.gov.au/guide/ssguide/12710.htm 
76 Eligible people with dependent children receive RA with their fortnightly Family Tax Benefit 
payments through the Family Assistance Office.  Those eligible, but without children, receive RA with 
their regular payment through Centrelink (Centrelink document CH14). 
77 As defined under Section 23 (1) of the Social Security Act 1991 
http://www.facs.gov.au/ssleg/ssact/ssasec37.htm#ssa-Section23%281%29-
%27socialsecuritybenefit%27 
78 The FTB received must be calculated using Method 1, as set out in; 
 http://www.facs.gov.au/faguide/guide/31430.htm 
79 http://www.facs.gov.au/guide/ssguide/12710.htm 
80 http://www.facs.gov.au/guide/ssguide/51710.htm 
81 This means the income unit is eligible for RA through the partner.  
82 http://www.facs.gov.au/guide/ssguide/38110.htm 
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B2.1 Rent paid and the level of Rent Assistance 
If an income unit is in receipt of a benefit, pension or allowance, making them eligible 
for RA, entitlements are determined under the Social Security Act 1991. The rent 
assistance payment (Si

r ) that is made to income unit i is determined according to the 
formula; 
 
Si

r = Si
m −σ β Ri

h − Ri( )[ ]       (B.1) 
 
where: Ri  -  is the rent paid by income unit i. 
 
Ri

h
 - is the threshold rent at which the maximum entitlement to rent assistance is paid 

to income unit type i. 
 

m
iS  - is the maximum entitlement to rent assistance for income unit type i. 

  1=σ  if Ri < Ri
h  

  0=σ  if Ri ≥ Ri
h  

and   � = rate of subsidy = 0.75 
 
Note that Si

r is zero if;  
 

Ri ≤ Ri
* = Ri

h −
Si

m

β
   (B.2) 

   
where Ri

* is the minimum threshold rent.  If the rent paid by an otherwise eligible 
renter is equal to or less than Ri

*, then no RA will be paid, as is shown between 0 and 
Ri

* in Figure B.1. 
 
Figure B.1 Relationship Between Rent Assistance and Levels of Rent 
 
 
 
 
 
 
 
 
 
 
 
 
 
Suppose, for example, rent paid is greater than Ri

*, but equal to or less than Ri
h. The 

amount of RA to be received by an eligible renter is three-quarters of the amount by 
which the rent due exceeds the minimum threshold. That is, for every $1 of rent paid 
in excess of Ri

*, the eligible renter will receive $0.75 in RA up to the maximum 
threshold Ri

h. For instance, if an unemployed single person renter were to pay $100 
per fortnight in rent, they would be eligible for a fortnightly RA payment of $15.45, 
since their minimum rent threshold is $79.40 per fortnight (see Table B.1). If the rent 

Si
r
 

Ri Ri
hRi

* 

Si
m 

0
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paid is equal to or greater than $198.87 per fortnight, an unemployed single person 
renter is eligible for a maximum rent assistance payment of $89.60 per fortnight.83 
Once rent exceeds this maximum threshold, RA remains fixed at the maximum.  
Thus, an eligible single person renter paying $250 per fortnight would receive the 
same amount of RA ($89.60) as one in similar circumstances paying $198.87. 
 
 
 
 

Table B.1 Parameters for Rent Assistance 
 
 
Customer Status 

Minimum Rent 
Threshold (Ri

* )
$ per fortnight

Maximum Rent 
Threshold (Ri

h)
$ per fortnight

Maximum Rent 
Assistance (Si

m )
$ per fortnight

Under Social Security Act 1991a 

Single 79.40 198.87 89.60
Single, shared 
accommodation 

79.40 159.00 59.70

Partnered 129.40 241.93 84.40
Partnered1 79.40 198.87 89.60
Partnered2 79.40 191.93 84.40
Under Family Assistance Act 1999b 

Full-care, 1-2 
children 

102.62 240.00 103.04

Full care, 3 or 
more children 

151.90 307.21 116.48

Shared care3 77.98 195.58 88.2
Shared care4 127.26 237.58 82.74
Shared care5 77.98 188.30 82.74
1 – Illness separated couple, respite care couple, partner in gaol. 
2 – One of a temporarily separated couple. 
3 – Is single; or has a partner in gaol; or is a member of an illness separated couple; or 
is a member of a respite care couple. 
4 – Is partnered. 
5 – Is a member of a temporarily separated couple. 
a – Source; Guide to Social Security Law, with figures correct as of 20th September 2001 
http://www.facs.gov.au/guide/ssguide/51710.htm 
b – Source; Family Assistance Guide, with figures correct 2 July 2001. 
http://www.facs.gov.au/faguide/guide/31430.htm#3.1.4.30   

 
 
 
 
 
 
Relationship with Income 
The recipient’s income does not directly affect the level of RA.  However, payments 
of benefits, allowances and pensions are dependent upon the recipient’s level of 
income, and eligibility for RA is contingent upon the receipt of such payments.  
Payment of RA is thus indirectly dependent upon the recipient’s level of assessable 
income.  However, assessable income is measured in different ways, depending upon 
which benefit, pension or allowance is being assessed. 
                                                 
83 A schedule for such payments may be found at; 
http://www.facs.gov.au/guide/ssguide/51710.htm 
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The Family Tax Benefit (Part A) and Rent Assistance 
If an income unit is not in receipt of any other pensions, allowances or benefits, then 
in order to be eligible for RA, they must receive FTB(A) in excess of the base rate.  
Income units that satisfy rent payment criteria will then receive RA as a 
supplementary payment within FTB(A) entitlements. Designed principally to aid 
families with the cost of raising children, eligibility for the FTB(A) depends upon the 
recipient having a dependent child up to and including the age of 20, or a dependent 
full-time student between the ages of 21 and 24 years, who does not receive Youth 
Allowance (YA) or a similar payment.84  The recipient must also be an Australian 
resident and have an ‘adjusted taxable income’ under a certain level. 
 
Adjusted taxable income is the sum of a recipient’s taxable income, reportable fringe 
benefits, net rental property losses, foreign income, certain tax-free pensions or 
benefits, minus any child maintenance that is paid. Social Security payments that are 
to be included in the definition of adjusted taxable income are: Age Pension; Widow 
Pension; Parenting Payment; Bereavement Allowance; Newstart Allowance; Youth 
Allowance; Widow Allowance; Mature Age Allowance; Austudy, Abstudy Living 
Allowances, Carer Payments, Wife Pensions, Disability Support Pensions.85  Tax free 
benefits and pensions that are not part of adjusted taxable income include Rent 
Assistance, Pharmaceutical Allowance, Remote Area Allowance, Multiple Birth 
Allowance and Large Family Supplement.86 If a member of a couple is applying for 
FTB(A), then the adjusted taxable income to be assessed is that of the family as a 
whole. FTB(A) payments themselves are also not included. 
 
The level of FTB(A) payment received varies in relation to both the level of adjusted 
taxable income and the number of dependents in the claiming family.  If an income 
support payment is received from either Centrelink or Veteran’s Affairs, and the other 
eligibility criteria are fulfilled, then such a recipient automatically becomes eligible 
for the maximum rate of FTB(A), without having to undergo an income test.87 This 
‘maximum rate’ is comprised of what is referred to as the standard rate of FTB(A), 
plus any supplementary payments that may include Multiple Birth Allowance (MBA), 
and the Large Family Supplement (LFS), as well as RA. There is no assets test for 
FTB(A). 88 
The ‘standard rate’ is the highest level of FTB(A) that may be received, prior to the 
implementation of the income test and the addition of any supplementary payments. 
This is shown in Figure B.2 as Fi

s. The standard rates that each child entitles an 
eligible family to receive are shown in Table B.2. 
 
 
Table B.2 Standard and Base Payments of FTB(A) 
 
For each child 

FTB(A) payment 
$ per fortnight

                                                 
84 http://www.familyassist.gov.au/Internet/FAO/FAO1.nsf/Payments/FTBA.html 
85 In this list are payments that regarded as taxable and non-taxable by the Australian Taxation Office, 
but are both included in adjusted taxable incomes. 
86 A Guide to Commonwealth Payments (1 July 2001-19 September 2001), Chart F, page 23. 
http://www.familyassist.gov.au/Internet/FAO/FAO1.nsf/Income/whatis.html 
87 http://www.familyassist.gov.au/Internet/FAO/FAO1.nsf/Payments/FTBA.html 
88 Family Assistance Office. July 2000. Guide to Payments. p.4. 
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Standard Rate 
Under 13 years 122.92
13-15 years 155.82
16 –17 years 39.48
18 – 24 years 53.06
In an approved care organisation 39.48
Base Rate 
Under 18 years 39.48
18-24 years 53.06
Source: Centrelink, A guide to Commonwealth Government 
Payments, p.2 
 
The ‘maximum rate’, is equal to the standard rate plus any supplementary payments. 
The maximum rate, Fi

m in Figure B.2, will be received whilst the recipient’s adjusted 
taxable income is within the ‘income free area’ – to the left of Yi

m, which is currently 
set at $29857.89  This income free area does not vary with regards to individual 
circumstances. Once the recipient’s adjusted taxable income exceeds Yi

m, the payment 
received until this point, Fi

m, is reduced by 30 cents for every dollar that is earned 
above the income free area90. This tapering of the maximum rate will continue until 
the base rate of payments is achieved, Fi

b. 
 
The base amount of FTB(A) payments that may be received varies according to the 
age of the children in the eligible family.  For each child under 18 years of age the 
base FTB(A) payment is $39.48 per fortnight, or $1029.30 per year.  For each eligible 
child over 18 years of age, the base payment is $53.06 per fortnight or $1383.35 per 
year.  As both the maximum rate, which is the level of payments from which the 
‘taper’ begins, and the base rate are both contingent upon family circumstances, the 
level of income at which the base rate is initially received, Yi

b, will also vary.91 
 
In Figure B.2, the base rate is the level of FTB(A) payments that will be received until 
Z. At this point, the recipient’s adjusted taxable income exceeds what is referred to as 
the ‘higher income free area’, designated as Yi

l. The higher income free area ends with 
an annual adjusted taxable income of $77,234 plus $3,139 for every additional child 
after the first.92 After this level of income is surpassed, another taper takes effect, 
where the base FTB(A) payments are reduced by 30 cents for every extra dollar of 
income that is earned, until point Yi

t is reached, and no more payments will be 
received.93 
 
Figure B.2 Relationship between levels of adjusted taxable income and 
FTB(A) payments 
 
 
 
 

                                                 
89 FAA - Schedule 1-Clause 19. 
90 http://www.facs.gov.au/faguide/guide/31420.htm 
91 If no supplementary payments are received, then the base rate will be received at the income level 
Yi

a.  
92 FAA, Schedule 1, Clause 2. 
93 The income thresholds for the calculation of FTB(A) payments are indexed annually. 
http://www.facs.gov.au/faguide/guide/31160.htm 
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Consider an FTB(A) receiving income unit who is paying Ri ≤ Ri

*, and is therefore 
ineligible for RA. Assuming that the income unit is not receiving MBA or LFS, the 
standard rate, Fi

s, is also the unit’s maximum rate.  This relationship between the 
FTB(A) payment and the income unit’s adjusted taxable income is designated by the 
line in Figure B.2; Fi

s –W- X- Z- Yi
t.  The standard rate is reduced at the rate of 30 

cents for every dollar of adjusted taxable income that exceeds Yi
m until the base rate 

Fi
b is received. The base rate is received until the adjusted taxable income reaches the 

level Yi
l. From this point, a second taper begins, and the base rate is reduced at the 

same rate as previously noted until no further payment is received (Yi
t ). 

 
Now consider a similar income unit paying rent Ri > Ri

*, and thus entitled to RA.  
This income unit’s maximum rate of FTB(A) is the standard rate Fi

s, plus the RA 
entitlement as given by equation (1).  This is the level of payments shown by Fi

m in 
Figure B.2.  Once this income unit’s adjusted taxable income exceeds Yi

a, the level of 
RA received is reduced by 30 cents for every extra dollar of income that is earned.94  
At income level Yi

b, RA is zero.  This income unit has an FTB(A) payment schedule 
designated by the line Fi

m -R -S -Z -Yi
t. 

 
If Yi > Yi

a, then the initial level of RA begins to decrease, as Yi increases. The 
payment of RA received, Si, IS be given by; 
 
 Si = Si

r −α Yi −Yi
a( )       

 (B.3) 
 
where Si

r is determined according to equation (1) and where � is equal to 0.3.  Thus, 
Si is equal to zero when; 
 

Yi = Yi
b =

Si
r

α
+ Yi

a         

 (B.4) 
 
Incorporating the ‘indirect’ income tests, the relationship may be expressed more 
succinctly as; 
 

                                                 
94 In administering payments the authorities do not distinguish between FTB(A) and RA, since the 
latter is a supplementary payment paid with FTB(A).  However, conceptually, we can talk in terms of 
an RA ‘taper’. 
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 Si = Si
m − σ β Ri

h − Ri( )[ ]−δ α Yi − Yi
a( )[ ]    

 (B.5) 
 
where:  � � 1 if Yi  > Yi

a 

  � � 0  if Yi  ≤ Yi
a 

  Si = 0,  if either Ri ≤ Ri
* (See equation 2), given �� 0, OR, 

  Yi ≥ Yi
b =

Si
m

α
+ Yi

a , given � = 0.    

 (B.6) 
 
Social Security payments and Rent Assistance 
To be eligible for RA under the Social Securities Act 1991, one must be entitled to 
receive a social security pension, benefit or allowance.95  Recipients of such payments 
who also satisfy the rent payment criteria receive RA as a supplementary payment.  
As with FTB(A), receipt of RA is indirectly dependent upon the level of income 
earned by the recipient, and the methods of calculating total payments of RA to be 
received are essentially the same. However, the definitions of income applied in the 
tests determining eligibility for Social Security payments are different from those 
implemented with regards to FTB(A), as are the parameters determining the levels of 
payments to be received. 
 
The receipt of pensions, benefits and allowances are contingent upon a number of 
basic conditions specific to each type of payment. For example, to qualify for an Age 
Pension, a claimant must be over a certain age, and fulfil specific residency 
requirements.96  Other examples of pensions include the Disability, Wife, Widow, and 
Parenting Pensions and the Carer and Parenting Payments. Similarly, a recipient of 
Newstart Allowance must be unemployed; capable of and available for undertaking 
work; aged over 21 whilst still   under the Age Pension age; and willing to participate 
in a Preparing for Work Agreement if required.  Other allowances include Youth 
Allowance, Austudy and Abstudy payments, Partner Allowance, Widow Allowance, 
Sickness Allowance and Mature Age Allowance. 
Despite the diversity and specificity of the requirements for the various pensions, 
benefits and allowances, the methods of determining levels of payment once the basic 
eligibility requirements have been met are essentially the same, although levels of 
payments differ quite significantly.97  A ‘maximum basic rate’ is determined using 
schedules set out within the Social Securities Act 1991.98 This is the maximum level 
that a recipient is eligible for solely on the basis of qualifying for a specific pension, 
benefit or allowance. For example, the maximum basic rate to be received by a single 
                                                 
95 http://www.facs.gov.au/guide/ssguide/38110.htm 
96 http://www.centrelink.gov.au/internet/internet.nsf/payments/qual_how_agepens.htm 
97 A difference between the pension and benefit calculators is that the pensions are based upon annual 
income whereas the benefits are based upon fortnightly income.  For the sake of convenience, all 
figures referred to will be fortnightly.  
98 For example, the Pension Rate Calculator A, which pertains to the Age Pension, Disability Support 
Pension, Wife Pension, Carer Payment, and Mature Age Allowance is found at: 
http://www.facs.gov.au/ssleg/ssact/ssas1457.htm 
The Benefit Rate Calculator B, which pertains to the Newstart Allowance, Sickness Allowance, Partner 
Allowance and Widow Allowance is to be found at: 
http://www.facs.gov.au/ssleg/ssact/ssas2542.htm 
The Youth Allowance Rate Calculator schedule may be found at: 
http://www.facs.gov.au/ssleg/ssact/ssas1756.htm  
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person on the Age Pension, is $410.50.99 Assuming that a single recipient does not 
receive any Pharmaceutical Benefits, but pays a private rent of $150 per fortnight, 
they are then eligible for RA of $52.95 per fortnight (see Table B.1).  This 
supplementary benefit is then added to the maximum basic rate to achieve what is 
referred to as the ‘maximum payment rate’ of $463.45. If no supplementary payments 
are to be received, then the maximum payment rate is equivalent to the maximum 
basic rate. 
 
Following the calculation of a maximum payment rate, the Ordinary Income Test is 
applied to ascertain the effect of a person’s ordinary income on the payment they will 
actually receive.100  A similar test is also to be applied to the ordinary income of a 
recipient’s partner.101 The actual level of payment received by an individual is 
dependent upon their maximum payment rate, their ‘ordinary income’ and the 
specified ‘ordinary income free area’. 
 
Ordinary income is the sum of an individual’s gross income from earnings, including 
fringe benefits, deemed income from financial investments, net income from 
businesses, including farms, net income from rental property, income from boarders 
and lodgers, superannuation, overseas pensions and income from income stream 
products.102  It does not include tax-free pensions, benefits and allowances.  
 
 
 
 
Figure B.3 Relationship between ordinary income and Pensions103 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
99 http://www.facs.gov.au/guide/ssguide/51810.htm 
In compensation for the introduction of the Goods and Services Tax, a pension supplement is added to 
maximum basic amount.  This supplement is 4 percent of what the person’s maximum basic rate would 
have been at July 1 2000, rounded to the nearest multiple of $2.60.  
(cf. http://www.facs.gov.au/ssleg/ssact/ssas1460.htm) 
100 http://www.facs.gov.au/ssleg.ssactssas1466.htm The rate of pension received is actually dependent 
upon both an income and an asset test.  The pension is calculated under both tests and, the lower rate is 
applied. 
101 http://www.facs.gov.au/ssleg.ssactssas2545.htm 
102 http://www.facs.gov.au/guide/ssguide/11o30.htm 
103 The relationship with a single taper applies to the Age Pension, Disability Support Pension, 
Bereavement Allowance, Widow ‘B’ Pension, and the Mature Age Allowance (granted before 1 July 
1996). 
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So long as an individual’s ordinary income (Yi) does not exceed the ordinary income 
free area (Yi

m), the maximum payment rate (Fi
p) is received, as shown in Figures 6 and 

7.  The relationship depicted in Figure B.3 is specific to pensions, such as the Age 
Pension, whilst that shown in Figure B.1 is relevant to allowances such as the 
Newstart Allowance.  The maximum payment rate is equal to the maximum base rate 
(Fi

b), plus any supplementary payments including RA. If the level of ordinary income 
of the individual is greater than the ordinary income free area, the difference between 
the two is referred to as the ‘ordinary income excess’.  The rate of payment received, 
assuming the recipient is single, is then the maximum payment rate minus a 
proportion of the ordinary income excess.  This amount is referred to as the ‘ordinary 
income reduction’. The proportion by which the payment is reduced differs, 
depending on what type of payment is received.  
 
The relationship seen in Figure B.3 depicts the receipt of a pension. As Yi exceeds Yi

m, 
the maximum levels of payment to be received begin to taper downwards at a rate of – 
0.4. 104  That is, for every 1 dollar of ordinary income that is earned above the 
ordinary income free area, the recipient will lose forty cents of their maximum 
payment rate, until no further payment is received.  
 
The relationship between the income of a pension recipient and the RA that is 
received is thus defined by the equation; 
 
 Si = Si

m −σ β Ri
h − Ri( )[ ]−ε λ Yi −Ym

i( )[ ]    
 (B.7) 
 
where;  Yi = ordinary income of recipient 
  Yi

m
 = ordinary income free area 

  � = 1, if Yi
m < Yi < Yi

b
  

  � = 0, if Yi ≤ Yi
m or Yi > Yi

b 
  � = 0.4.  
All other parameters are as for the previous equations. 
  
The relationship between levels of ordinary income and payment received is slightly 
different for individuals receiving allowances such as Newstart. As previously, 
eligible individuals will receive the maximum payment rate until the ordinary income 
free area is reached, at Yi

m. At this point, payment will decrease at a rate of 0.5. The 
recipient will lose 50 cents in their payment for every extra dollar earned over the 
ordinary income free area.  This decline in payment will continue until the ‘upper 
personal income taper’ (Yi

u) is reached, whereby the rate of reduction will increase to 
0.7, or 70 cents for every extra dollar earned.105  This will continue until the recipient 
is eligible for no further payment. This relationship is displayed graphically in Figure 
B.4. The levels of income at which this taper begins are set out in Table B.3.  
 
Figure B.4 Relationship Between Ordinary Income and Allowances106 

                                                 
104 http://www.facs.gov.au/guide/ssguide/42110.htm 
105 Guide to Commonwealth Government Payments, p. 21. 
106 The relationship with a dual taper applies to the Youth Allowance, Newstart Allowance, Sickness 
Benefits and the Mature Age Allowance (granted after 1 July 1996). 
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This upper personal income taper entails an extra term being added to equation (B.7) 
to produce the relationship between RA and income given receipt of allowances such 
as Newstart. This relationship can be written as; 
 
 Si = Si

m −σ β Ri
h − Ri( )[ ]− τ χ Yi −Yi

m( )[ ]− π φ Yi −Yi
u( )[ ]  

 (B.8) 
 
where;  Yi

u
 = upper personal income taper 

  Yi
m

 = ordinary income free area 
  � = 1, if Yi

m < Yi ≤ Yi
u  

  � = 0, if Yi  ≤ Yi
m  or Yi  > Yi

u   
  � = 0.5  
  � = 1, if Yi

u
  < Yi  

  � = 0, if Yi ≤ Yi
u

  or  Yi > Yi
b

. 
  � �� 
and all other parameters are as defined earlier. 
 
The relationship depicted in Figure B.1 differs slightly with regard to Youth 
Allowance.  The ‘Full-time Student Income Bank’ allows YA recipients to 
accumulate up to $6000 of any unused portion of their ordinary income free area in 
the form of ‘income bank credits’. Such credits can then be used to offset any income 
earned that exceeds the fortnightly income-free area.  In the long-term, the 
relationship is that which is shown in Figure B.4. 
 
When calculating the level of benefits to be received by persons who are members of 
a couple, certain additional provisions must be considered. For the purposes of 
calculating the level of pensions to be paid, the ordinary income of a member of a 
couple is defined as being half of the couple’s combined ordinary income.107 
 
The treatment of recipients of benefits and allowances with partners is generally more 
convoluted.  If a recipient has a partner, then the ‘partner income free area’ must be 
calculated. This is subject to a number of provisions.  If a recipient’s partner is not 
receiving a social security benefit, the recipient’s partner income free area is the 
amount of income that, if the partner was hypothetically receiving Newstart 
                                                 
107 http://www.facs.gov.au/ssleg/ssact/ssas1586.htm  
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Allowance, would preclude them from receiving it.108  That is, the partner income free 
area is that level of income which, if the partner was to claim Newstart, would 
exclude them from receiving any payments, because their income would be too high.  
In terms of the relationship between payments and income, such as that shown in 
Figure B.4, this would be designated by Yi

b – where social security payments cease 
with regards to income.  If the partner is receiving a social security benefit, then the 
partner income free area is the amount where the partner would cease to receive that 
benefit (again at Yi

b). 
 
The amount by which the partner’s ordinary income exceeds the designated partner 
income free area is referred to as the ‘partner income excess’. This is multiplied by 
0.7 to calculate the ‘partner income reduction.’109 This amount is then combined with 
the recipient’s ordinary income reduction, as described above, to calculate the overall 
‘income reduction’, which is then subtracted from the maximum payment rate to 
calculate the level of payment received. 
 
Various ordinary income free areas, and maximum basic rates are specified.  These 
levels differ according to which pension or benefit is to be received, and the 
recipient’s family situation, as shown in Table B.3. 

                                                 
108 http://www.facs.gov.au/ssleg/ssact/ssas1856.htm  
nb. If the partner was under the age of 18, then the provision would apply to receipt of Youth 
Allowance. In both cases the partner’s income refers to any amount earned, derived or received, 
including periodical payments and benefits.  This excludes home equity conversion agreements of less 
than $40,000. (cf. http://www.facs.gov.au/ssleg/ssact/ssasect8.htm#ssa-Section8%281%29-
%27income%27). 
109 http://www.facs.gov.au/ssleg/ssact/ssas1997.htm 
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Table B.3: Basic Parameters for the Calculation of Social Security Payments 
 
 
 
Category 

Maximum Basic Rate 
(Fi

b )
$ per fortnight

 
Ordinary Free 

Income Area (Yi
m )1 

$ per fortnight 

Upper Personal 
Income Taper 

Area (Yi
u ) 2 

$ per fortnight 

    
Age Pension3    
Single  402.00 112 -
Couple 335.50 1005 -
Disability Support Pension3  
Single, age <18, at home 240.804 112 -
Single, age <18, independent 372.104 112 -
Single, age 18-20, at home 272.904 112 -
Single, age 18-20, independent 372.104 112 -
Single, age > 20 402.00 112 -
Member of couple 335.50 1005 -
Newstart    
Single, age > 21, no children 357.80 62 142
Single, age > 21, with children 386.90 62 142
Single, age ≥ 60, after 9 months 386.90 62 142
Couple 322.80 62 142
Youth Allowance  
Single, age < 18, at home  158.80 236 316
Single, age < 18, away from home 290.10 236 316
Single, age > 18, at home 190.90 236 316
Single, age > 18, away from home 290.10 236 316
Single, with children 380.10 236 316
Couple, no children 290.10 236 316
Couple, with children 318.60 236 316
1 – For pensions, payment is reduced by 40 cents for every dollar of ordinary income in excess of this 
amount. For the allowances listed, payment is reduced by 50 cents for every dollar in excess of this 
limit, until the upper personal income taper is reached. 
2 – Payment is reduced by 70 cents for every dollar of ordinary income that exceeds this limit. 
3 – The ordinary income free area is increased by $24.60 for each dependent child of a recipient of 
either the Age or Disability Support Pension.  If both members of such a couple are receiving a 
pension, the ordinary income free area is extended by only $12.30 for each dependent child. 
4 – If a person in these circumstances has a child, their maximum benefit payment is $402. 
5 – Ordinary income is determined by halving the couple’s combined ordinary income in these cases. 
 
Source: Centrelink ‘Guide to Commonwealth Payments’ 

 
Consider again the single recipient of the age pension, receiving a maximum basic 
payment (Fi

b) of $410.50 and a RA payment of $52.95, leading to a maximum 
payment rate (Fi

p) of $463.43.110 This maximum payment rate will be received so 
long as the recipient’s ordinary income levels remain below the ordinary income free 
zone (Yi

m) of $112. If such a recipient generates an ordinary income of $200 per 
fortnight, then they will receive a fortnightly payment of $428.25, which includes RA.  
This is because for every dollar they have earned over the income free zone their 
maximum payment rate is reduced by 40 cents. If ordinary income was equal to or 
above $1270.62 per fortnight, then no payment would be received. This is shown in 
Figure B.3 as Yi

b. 
  
                                                 
110 This is based on the assumption that the subject is paying $150 per fortnight in rent. 
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Now consider a single person, aged over 21, with no children, and receiving both 
Newstart at the maximum basic rate of $357.80 per fortnight and a RA payment of 
$52.95 per fortnight, leading to a maximum payment rate of $410.75 per fortnight. 
Again, this amount will be received so long as the recipient’s ordinary income 
remains below the ordinary income free zone of $62 per fortnight. If the recipient is 
generating an ordinary income of $100 per fortnight, their payment will be reduced by 
50 cents for every dollar of ordinary income over the ordinary income free zone, 
leading to a total payment of $391.75 per fortnight. If the recipient was to earn an 
ordinary income of $200 per fortnight, a figure greater than the upper personal income 
taper of $142 per fortnight, they would receive a total of $330.15. In this case, $40 is 
deducted for the $80 of ordinary income in excess of the ordinary income free area, 
but less than the upper personal income taper, and $40.60 is deducted for the $58 in 
excess of the upper personal income taper area. 
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Appendix C Tenure Assignment Simulations Using First Home Buyer 
Probabilities 
 
Survey responses in the Australian Housing Survey can be used to derive an 
alternative method for identifying first homebuyers who are able to take advantage of 
policies such as Housing Partnerships and First Home Owner Grants. Respondents to 
the survey are asked whether they have ever been an owner-occupier or purchaser. To 
generate probabilities for the proportion of first homebuyers the frequency 
distributions by age-tenure/landlord cohort are calculated for rental tenants and 
reference persons of income units in ‘other’ tenure types. These proportions are then 
used to generate a random assignment of first homebuyers by corresponding cohort in 
the Survey of Income and Housing Costs. The advantage of this method is that first 
home buyers are not arbitrarily restricted to a particular age cohort. The probabilities 
derived from the AHS are reported in Table C.1. ‘Boarder’ landlord types generated 
from the AHS are rent paying income units where the landlord resides in the same 
dwelling as the income unit. Assuming all income units under 35 years of age are first 
home buyers results in 61.2% (2574) of all non-owner occupier income units being 
eligible for targeted policies such as the First Home Owner Grant. Using these 
probabilities 73.4% (3084) of all non-owner occupier income units are identified as 
first home buyers. 
 
 
 
Table C.1. Probability Income Unit is A First Home Buyer   
 Rent-free Tenure Public Private Landlord Boarder Other Landlord

Age Band      
15-19 1.0 1.0 1.0 1.0 1.0 
20-24 0.9 1.0 1.0 1.0 1.0 
25-29 0.8 0.9 0.9 0.9 0.9 
30-34 0.7 0.9 0.7 0.8 0.9 
35-39 0.4 0.8 0.5 0.7 0.6 
40-44 0.4 0.7 0.4 0.5 0.4 
45-49 0.5 0.8 0.4 0.6 0.3 
50-54 0.3 0.7 0.3 0.6 0.4 
55-59 0.3 0.6 0.4 0.3 0.3 
60-64 0.1 0.7 0.3 0.4 0.6 
65-69 0.3 0.7 0.2 0.6 0.5 
70-74 0.3 0.6 0.4 0.5 0.6 

75 and Over 0.2 0.7 0.4 0.4 0.5 

      

Total 0.5 0.8 0.6 0.8 0.6 

Based on AHS person records.     
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Tables C.2 through C.5 contain the results of tenure assignment simulations using the 
probabilities in Table C.1. The results change not only because the distribution of 
income units who are eligible for the First Home Owner Grants changes but also 
because the optimal housing value of an income unit depends on whether they are a 
first homebuyer. Changes in the optimal housing value also lead to changes in the 
property costs of the income unit and rent assistance payments as the latter depend on 
the imputed weekly rents calculated by applying the market rental rate to the optimal 
housing value of the income unit. The impact of changes which directly effect the bid 
rental rate of households is best assessed using table C.6. The proportion of income 
units who find home ownership cheaper than rental tenancy falls by 0.2 percentage 
points (20 income units) under the new method of identifying first homebuyers. It 
should be noted that, as is clear from an examination of table C.2, that the impact 
varies depending on the current tenure of the income unit. For tenant income units in 
public housing the proportion of income units who find home ownership cheaper, 
increases as a result of changes to the optimal housing value. Adjusting the optimal 
housing value of public tenants also changes the attractiveness of rent assisted private 
rental tenancy almost doubling the number of income units assigned to private rental. 
 
Tables C.3 and C.7 demonstrate that, in the case of the reference system, once we 
allow for the role of borrowing constraints a small (0.1 percentage points) in owner-
occupation occurs. This can be interpreted as the direct effect of the alternative means 
of identifying first homebuyers on the assignment outcomes resulting from changes to 
the constraints due to recalculated optimal housing values. 
 
Tables C.4 and C.5 repeat the assignment exercise under the $14,000 First Home 
Owner Grant and outcomes under both the $7,000 and $14,000 grants are compared 
with reference system outcomes in tables C.6 and C.7. The addition of 510 eligible 
income units results in only small changes in the proportion of income units finding 
owner-occupation cheaper under the grants but more expensive under the reference 
system. This is also true once borrowing constraints are taken into account with only 
small increases in the predicted proportion of owner-occupiers occurring. A similar 
outcome is observed when housing partnerships are modeled using the probabilities 
based method of identifying first homebuyers. 
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Table C.2. Tenure Assignment in the reference system after application of relative price rules 
(First Home Buyer Probabilities Calculated from Australian Housing Survey) 
  Observed Tenure 
   

Owner 
Occupier 

Private 
Rental 
Tenant 

Public 
Rental 
Tenant 

Shared 
Dwelling 
Arrangement 

 
 
Total 

Assigned Tenure      
                                       N 
Owner-Occupier     Col. % 

3968 
78.2% 

1431 
72.9% 

48 
9.9% 

1294 
73.7% 

6741 
72.7% 

                                       N 
Private Rental Tenant   Col. % 

1105 
21.8% 

533 
27.1% 

69 
14.3% 

 1707 
18.4% 

                                       N 
Public Rental Tenant  Col. % 

  366 
75.8% 

 366 
3.9% 

                                      N 
Shared Dwelling Arrangement 
                               Col. % 

   462 
 
26.3% 

462 
 
5.0% 

                                      N 
Total                          Row % 

5073 
54.7% 

1964 
21.2% 

483 
5.2% 

1756 
18.9% 

9276 
100% 

 
 
 
 
Table C.3 Tenure Assignment in the Reference system after application of relative price and 
borrowing constraint rules (First Home Buyer Probabilities Calculated from Australian Housing 
Survey) 
  Observed Tenure 
   

Owner 
Occupier 

Private 
Rental 
Tenant 

Public 
Rental 
Tenant 

Shared 
Dwelling 
Arrangement 

 
 
Total 

Assigned Tenure      
                                       N 
Owner-Occupier 
                               Col. % 

3968 
 
78.2% 

105 
 
5.3% 

1 
 
0% 

66 
 
3.8% 

4140 
 
44.6% 

                                       N 
Private Rental Tenant 
                               Col. % 

1105 
 
21.8% 

1859 
 
94.7% 

69 
 
14.3% 

 3033 
 
32.7% 

                                       N 
Public Rental Tenant 
                               Col. % 

  413 
 
85.5% 

 413 
 
4.5% 

                                      N 
Shared Dwelling Arrangement 
                               Col. % 

   1690 
 
96.2% 

1690 
 
18.2% 

                                      N 
Total 
                              Row % 

5073 
 
54.7% 

1964 
 
21.2% 

483 
 
5.2% 

1756 
 
18.9% 

9276 
 
100% 
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Table C.4. Tenure Assignment in the reference system after application of relative price rules 
(First Home Buyer Probabilities Calculated from Australian Housing Survey) $14,000 First 
Home Owner Grant 
  Observed Tenure 
   

Owner 
Occupier 

Private 
Rental 
Tenant 

Public 
Rental 
Tenant 

Shared 
Dwelling 
Arrangement 

 
 
Total 

Assigned Tenure      
                                       N 
Owner-Occupier     Col. % 

3968 
78.2% 

1506 
76.7% 

64 
9.9% 

1440 
82.0% 

6978 
75.2% 

                                       N 
Private Rental Tenant   Col. % 

1105 
21.8% 

458 
23.3% 

63 
13.0% 

 1626 
17.5% 

                                       N 
Public Rental Tenant  Col. % 

  356 
73.7% 

 356 
3.8% 

                                      N 
Shared Dwelling Arrangement 
                               Col. % 

   316 
 
18.0% 

316 
 
3.4% 

                                      N 
Total                          Row % 

5073 
54.7% 

1964 
21.2% 

483 
5.2% 

1756 
18.9% 

9276 
100% 

 
 
 
 
Table C.5 Tenure Assignment in the Reference system after application of relative price and 
borrowing constraint rules (First Home Buyer Probabilities Calculated from Australian Housing 
Survey) $14,000 First Home Owner Grant 
  Observed Tenure 
   

Owner 
Occupier 

Private 
Rental 
Tenant 

Public 
Rental 
Tenant 

Shared 
Dwelling 
Arrangement 

 
 
Total 

Assigned Tenure      
                                       N 
Owner-Occupier 
                               Col. % 

3968 
 
78.2% 

544 
 
27.7% 

24 
 
5.0% 

205 
 
11.7% 

4938 
 
53.2% 

                                       N 
Private Rental Tenant 
                               Col. % 

1105 
 
21.8% 

1420 
 
72.3% 

63 
 
13.0% 

 2588 
 
27.9% 

                                       N 
Public Rental Tenant 
                               Col. % 

  396 
 
82.0% 

 413 
 
4.5% 

                                      N 
Shared Dwelling Arrangement 
                               Col. % 

   1551 
 
88.3% 

1690 
 
18.2% 

                                      N 
Total 
                              Row % 

5073 
 
54.7% 

1964 
 
21.2% 

483 
 
5.2% 

1756 
 
18.9% 

9276 
 
100% 

 
 
 
 
 
 
Table C.6 Number of income units and share of all income units who find home ownership 
cheaper than renting 
    

Number of 
Increase in 
Number of 

 
 Percentage 



86 

 

Income 
Units 

Income units  
Share (%) 

Point 
Increase in 

Share 
First Home Buyers (Reference Person < 35 years of age)   
Reference System 6761 - 72.9%  
$7000 6881 120 74.2% 1.3 
$14000 6972 211 75.2% 2.3 
Housing Partnership 6827 66 73.6% 0.7 
     
AHS First Home Buyer Probabilities     
Reference System 6741 - 72.7%  
$7000 6887 146 74.2% 1.5 
$14000 6978 237 75.2% 2.5 
Housing Partnership 6890 129 74.3% 1.5 
     
 
 
 
 
Table C.7 Number of income units and share of all income units assigned to home owners after 
application of relative price and borrowing constraints criteria 
    Number of 

Income 
Units 

Increase in 
Number of 

Income units 

 
 

Share % 

Percentage 
Point 

Increase in 
Share % 

First Home Buyers (Reference Person < 35 years of age)   
 
Reference System 
 

 
4127 N/R 44.5 N/R 

$7000 FHOG 4200         73        45.3 0.8 
$14000 FHOG 4901         601 50.9 6.4 
Housing Partnership 4943 816 53.2 8.7 
    
AHS First Home Buyer Probabilities    
 
Reference System 
 

 
4140 N/R 44.6 N/R 

$7000 FHOG 4231 91 45.6 1.0 
$14000 FHOG 4938 811 53.2 8.6 
Housing Partnership 5036 896 54.3 9.7 
(1) By comparison to reference system. 
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