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Drawing upon the literature of fundamentals of house prices we introduce two complementary models to 
better understand the variables underpinning house prices in Australia. Firstly we model real house prices 
using regional fixed effects to account for varying regions in Australia capital cities. Each capital city is 
broken down two three regions (inner, middle and outer), this enables us the use a total of twenty-three5 
cross sections over twelve years which characterizes our longitudinal or ‘panel’ data. The benefit of using 
a panel such as this is that is allows for considerably more information to be attained as well as 
accounting for unobserved individual differences, heterogeneity, that is apparent between city region and 
across states. We then implement a panel vector autoregression, PVAR, to assess the extent that shocks to 
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housing variables affect house prices, thus capturing reposes that may not be identified in the first stage of 
our analysis. 

In our initial panel analysis we will make use of three different modelling specifications by first 
controlling for a number of variables clearly identified in the literature before introducing housing stock 
variables and government revenue variables which account for previously unidentified pressures on house 
prices that can be attributed to the underlying effect of land on the house price equation.'

!" 𝑃!" ! ! ! ! 𝛽! !" !" ! ! ! ! !" ! ! ! ! !" + 𝑢!" '

The first of three models as described above is a pooled OLS model where real house prices (RHP), is 

regressed on a vectors of housing stock (HS), government taxation revenue (R), a set of control variables 

(C); u represents the error term of our regression. For the vector HS we consider dwellings completed, 

dwellings approved and a ration of the two. Government taxation revenue, R, comprises of numerous tax 

revenue variables of which one is at a local government level in municipality revenue. The additional 

taxation revenue variables contribute to the real amount of state government revenue generated the sale 

and/or occupation of dwellings. These include taxation on land, duties on conveyances, other stamp 

duties, financial transaction revenues, revenue generated through government guarantees and other 

revenue generated through the transaction of housing stock. Municipality revenue is also included, 

indicating the amount of revenue generated at a local government level through the housing sector. 

Finally we include a number of control variables, one of which, producer price index, accounts for the 

supply side construction costs of building and maintaining properties. There are also a number of demand 

variables including population of regions, gross state product, real interest rates and the unemployment 

rate of capital cities.  

This model makes the usual assumptions of pooled least squares of a zero mean, homoscedasticity, that 

the errors terms are uncorrelated, and these errors are uncorrelated with the explanatory variables. Due to 

the panel nature of our data we are required to relax the assumption of zero correlation in the error term 

over time for the same region.       

Using this pooled model with the presence of heteroskedasticity and the correlation that we have 
described above, given the other assumptions are met, will still yield consistent results of the coefficient β 
yet bias will be present in the standard errors. To avoid this issue we make use of robust standard errors. 
In the empirical method we make use of both robust and cluster robust standard errors (Hill, RC, Griffiths 
& Lim 2010). Given that they did not yield significantly different results we have only reported our 
findings for robust standard errors. 

Examining the Australian housing market we can observe that each capital city is intrinsically different in 

the structure of their housing market. These regions are of different sizes, geographical locations, and 



made up of different ethnic groups, all of which contribute to varying characteristics and requirements of 

housing dwellings. This can consequentially is observed in dependent variable.  
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The characteristics of each region contained within the panel may, or may not, impact on the independent 

and consequentially the dependent variables. N64'@D:'A<6F:'4:AB6=B'5:'DAF:'7:@:4E>=:7'@DA@'>@'>B'

ACC46C4>A@:'@6'E67:;'D63B:'C4>?:B'>='"3B@4A;>A='?AC>@A;'?>@>:B'5D>;B@'?6=@46;;>=J'G64'?46BB'B:?@>6=A;'

D:@:46J:=:>@8'3B>=J'A'G>L:7':GG:?@'73EE8'𝛼!
!"#$%&' I'$:=?:'8>:;7>=J'@D:':M3A@>6='<:;65'

!" 𝑃!" !    ! !!" !" ! ! ! 𝑅!" ! ! ! ! !" + ! !
!"#$%&' ! 𝑢!" '



=25.1%&D(&+%"$&,-./%&0123%&>?@@@A&B%C%1-5%*%2C4&"31-//&C2E%&

&
Source: Real Estate Institute of Australia 
Note that cross-sectional IDÕs 1-8 indicate inner regions, 9-16 are middle regions and 17-24 are outer regions 

As observed Figure 2 real house prices are trending upward over time with some movement between 
periods. This trend may indicate the presence of stationarity and will be investigated presently. On the 
other hand the movement apparent between periods could suggest time variant characteristics. Since we 
are estimating our model with real variables one would think that possible inflationary movements 
between periods had been removed. However to explore this further we will also model time as well as 
fixed effects shown in model'
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Our results, found in the appendix tables, are reported as the three panel models specified in the 
previous sections. We firstly use pooled OLS as a benchmark before incorporating regional fixed 
effects in the second model and additionally time fixed effects in the third model. The dependent 
variable is the change in real house prices is in $’000AUD.  

In Table 1 we regress changes in real house prices on dwellings completed, a vector of 
government taxation revenue variables and a vector of controls. We can see that model two 
outperforms the OLS model one once we introduce regional fixed effects allowing for any 
unobserved heterogeneity that may be apparent between regions. When introducing time fixed 
effects alongside regional fixed effects in model three, the within R-squared improves again.  

Further examination of Table 1 demonstrates that changes in real land taxation revenue is 
positive and statistically significant across each of the three models. This indicates that, as the 
state government generates a greater amount of income from owner occupants residing within a 
given state, a proportion of this cost the owners bare is pushed on to house prices in Australian 
capital cities. Here we can think of land taxation as the cost of occupying a residence in a 
particular state. As the costs increase, the owner occupant either choose to move from their 
dwelling to a less expensive location or continue to reside in their current location. We attribute 
the illiquid nature of housing and the large opportunity cost of relocation to be the reason behind 
the observed positive correlation between government revenue generated from land taxation. 
Given these constraints, a proportion of an increase in land taxation revenue will be pushed on to 
the value of the dwelling and land on which it resides.  

Also contributing positively to changes in real house prices across our panel is the change in real 
conveyance revenue. This state level taxation is statistically significant at the one percent level 
and positively correlated with the dependent variable across each of our three models in the 
tables above. Real conveyance revenue has a direct relationship with the transaction costs of 
relocating. As the cost of relocating rises a proportion of this cost is directed the value of house 
prices in a given state. However, Davidoff and Leigh find that in their study of Sydney post code 
level house prices conveyance rates have a negative effect on house prices (2013). This could 
indicate presence of an endogenous relationship which will be further explored in the subsequent 
section. 

Change in real municipality revenue demonstrates a negative correlation to real house price. This 
variables represents the cost owners of property bare in order to poses a dwelling in a particular 
region. Municipality rates vary region to region though in each instance the charge to owners is 
used in order to fund the cost of operating various facilities in the area such as waste removal or 
street sweeping. These results indicate that changes in real municipality revenue has a greater 
impact on changes to real house prices once regional fixed effects been included. 



Dwellings completed also continues to provide a positive correlation to real house prices and 
significant at the one percent level. As ‘dwellings completed’ is the growth of housing supply in 
Australia, we can consider the change in dwellings completed as the acceleration of housing 
stock in Australia. Our results indicate that as housing stock accelerates by one unit a positive 
change in real house prices is observed of 0.008. As economists we are understand that as supply 
increases then prices could fall, contradictory to our findings in this instance. However we must 
remember that in this instance one building does not commence construction of a new dwelling 
unless that dwellings has an occupant waiting to fill it. It is often observed that developers do not 
commence construction until a certain proportion of their development is pre-sold. Thus an 
increase in supply is always accompanied by an increase in demand. Thus accounting the results 
observed. 

Our findings indicate that interest rates have a strong and positive correlation with changes in 
real house prices. Therefore, decreases in interest rates would have a dampening effect on house 
prices. One would believe that given houses are an asset and we were to think of them akin to the 
stock market. If interest rates were to raise this would indicate a rise in the opportunity cost of 
borrowing money and holding debt. Thus a proportion of the stock market will find it too costly 
to hold shares, offloading their holding, resulting in a fall in asset prices. When we consider the 
housing market this is also partially true, a raise in real interest rates will constrain considerable 
proportion of home owners who finance the ownership of their dwelling through debt. However 
due to the illiquid nature of houses the market is not able to clear so easily. Not only is it difficult 
to sell a house quickly there are also the additional opportunity costs of relocating such as 
finding a new job, new schools for the children of the family, developing new social networks, 
not to mention the time, money and funds that are required to locate a suitable dwelling.  

Additionally a significant proportion of the owners mortgage repayment compensates the owner 
for rent that would otherwise be incurred if their where to live in a property owned by another. 
Although this positive correlation is contrary to the theoretical explanation it is found to be 
extremely consistent across each of our models and corroborated in a number of other 
contemporary studies. Positive correlation between interest rates and house prices has also been 
demonstrated in a recent study of 12 OCED nations, including Australia (Dilan 2014). From their 
estimates of panel cointergration relation Dilan et al conclude that real house prices are 
dependent on real GDP per capita, the real long term interest rates and the global stochastic 
trends. This finding is farther supported through a consecutive studies one which considers 
Australia’s closest neighbouring nation New Zealand (Shi, Jou & Tripe 2014) as well as the UK 
(Tse, Rodgers & Niklewski 2014). However there is conflicting evidence in findings that suggest 
more emerging markets, such as China, exhibit that interest rates operate as a more traditional 
market clearing mechanism, where mortgage rates have a negative correlation with house prices 
(Zhang, Hua & Zhao 2012). They find that “lower interest rate, faster money supply growth and 
loosening mortgage down payment requirement tend to accelerate the subsequent home price 
growth, and vice versa” (p. 2360). 



In order to reinforce our results we regress the variables of interest, as identified above, 
individually. Table 2 demonstrates that dwellings completed is consistently positive indicating 
that the rate at which housing supply changes in Australia has a significant baring on changes in 
house prices. Turning our attention to government taxation revenue in tables 3-5 we can see that 
each of our government revenue variables of interest remain significant in model 3. It is 
important to note that changes in municipality revenue only becomes significant once regional 
and time fixed effects are allowed for. Changes in real land taxation revenue is strongly 
significant across each model though the value of the coefficient falls in model 3. Changes in 
real conveyance revenue loses some of its significance in model 3 yet remains consistent across 
each model. Overall, our model performs considerably better once time and regional fixed 
effects are included. This indicates that regional influences are important when considering 
growth of house prices in Australian capital cities. 
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Results in the previous section indicate that endogeneity and contemporaneous correlation may 
be at hand in our fixed effects models. Acknowledging this issue, in this section we explore the 
endogenous relationship between the variables we have identified in the previous section as 
having a significant relationship with changes in real house prices, as well lagged changes in real 
house prices on contemporaneous house prices. We report impulse response function from a 
panel vector autoregression following Love and Zicchino (2006). The variables of particular 
interest to us are the lagged shocks to house prices.  

In figure 1 these are located in the fifth row. Our results indicate that a standard deviation shock 
to land taxation revenue yields an initially positive shock which turns slightly negative in the 
first period before a positive spike in the second period, correction and dampening overtime. A 
shock to real interest rates has an initial positive shock on changes to real house prices though 
this dampens over time. Likewise changes in lagged real house prices has a positive effect on its 
contemporaneous variable which dampens over time. Lagged municipality rate revenue also 
demonstrates a positive shock to changes in real house prices at 1 period before dampening over 
time. Lagged dwellings completed and conveyance revenue appear to be a little more volatile. 
Lagged dwellings completed appears to have an initial positive affect on changes in real house 
prices which turns negative in the second period before stabilising. While lagged changes to real 
conveyance revenue has a large spike in the first period before a large correction at period two 
then stabilises over time. 
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 (1) (2) (3) 
 Pooled Regional Effects Regional & 

Time Effects 
VARIABLES Δrhp Δrhp Δrhp 
Housing Stock    
ΔDwellings Completed 0.00783 0.00824 0.00842 
 (0.00130)*** (0.00130)*** (0.00162)*** 
Government Revenue    
ΔReal Land Tax Revenue 0.124 0.131 0.0818 
 (0.0246)*** (0.0222)*** (0.0278)*** 
ΔReal Municipality Rate Revenue -0.108 -0.149 -0.199 
 (0.0481)** (0.0639)** (0.0793)** 
ΔReal Other Tax on Housing Revenue -0.0389 -0.149 -0.286 
 (0.106) (0.119) (0.126)** 
ΔReal Tax on Financial Transaction 
Revenue 

0.0198 0.00565 -0.0568 

 (0.0238) (0.0282) (0.0256)** 
ΔReal Government Guarantee Revenue -0.0637 -0.0199 -0.00157 
 (0.0550) (0.0686) (0.0787) 
ΔReal Conveyance Revenue 0.0335 0.0438 0.0244 
 (0.00704)*** (0.00761)*** (0.00989)** 
ΔReal Other Stamp Duty Revenue -0.0427 -0.0477 0.0179 
 (0.0372) (0.0377) (0.0425) 
Controls    
ΔRegional Population -8.86e-05 -4.67e-06 -0.000127 
 (0.000134) (0.000209) (0.000166) 
ΔReal Gross State Product 0.000226 3.47e-05 -0.000170 
 (0.000632) (0.00106) (0.00135) 
ΔHousing Producer Price index -1.515 -1.375 5.692 
 (1.549) (1.581) (3.325)* 
Interest Rates 9.406 12.70 22.07 
 (1.775)*** (2.149)*** (3.497)*** 
ΔUnemployment (Persons) -0.0344 2.110 -2.675 
 (3.739) (4.702) (4.454) 
Constant -14.02 -98.90 -103.5 
 (9.635) (27.29)*** (132.9) 
    
Observations 276 276 276 
R-squared 0.372 0.408 0.535 
Number of Regions 23 23 23 
Region FE NO YES YES 
Year FE NO NO YES 

Δ identifies a variable in first differences. rhp represents our dependent variable, changes in real house prices. FE 
stands for fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. R-squared is 
reported as the within R-squared results from our fixed effects model, this is the measurement of correlations 

squared where  ! ! ! !" ! 𝑦! = ! !" − ! ! ! .'  
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 (1) (2) (3) 
 Pooled Regional 

Effects 
Regional & 

Time Effects 
VARIABLES Δrhp Δrhp Δrhp 
    
ΔDwellings Completed 0.00672 0.00728 0.00733 
 (0.00120)*** (0.00123)*** (0.00156)*** 
Controls    
ΔRegional Population 3.17e-05 0.000269 0.000257 
 (0.000131) (0.000125)** (0.000106)** 
ΔReal Gross State Product -0.000124 -0.00145 -0.00223 
 (0.000504) (0.00116) (0.00133)* 
ΔHousing Producer Price index -1.954 -1.927 8.156 
 (1.496) (1.584) (3.957)** 
Interest Rates 9.803 10.96 21.61 
 (1.670)*** (1.731)*** (3.680)*** 
ΔUnemployment (Persons) 1.410 0.970 -1.495 
 (3.480) (4.256) (3.761) 
Constant -13.36 -47.56 -170.2 
 (8.778) (17.31)*** (125.5) 
    
Observations 276 276 276 
R-squared 0.283 0.295 0.465 
Number of Regions 23 23 23 
Region FE NO YES YES 
Year FE NO NO YES 

Δ identifies a variable in first differences. rhp represents our dependent variable, changes in real house prices. FE 
stands for fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. R-squared is 
reported as the within R-squared results from our fixed effects model, this is the measurement of correlations 

squared where  ! = ! !" ! 𝑦! ! 𝑥!" − ! ! ! .  
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 (1) (2) (3) 
 Pooled Regional FE Regional & Time FE 
VARIABLES Δrhp Δrhp Δrhp 
    
ΔReal Land Tax Revenue 0.0848 0.0864 0.0548 
 (0.0229)*** (0.0258)*** (0.0245)** 
Housing Supply    
ΔDwellings Completed 0.00764 0.00815 0.00777 
 (0.00116)*** (0.00117)*** (0.00157)*** 
Controls    
ΔRegional Population 6.42e-05 0.000369 0.000314 
 (0.000154) (0.000128)*** (0.000122)** 
ΔReal Gross State Product -0.000725 -0.00183 -0.00237 
 (0.000532) (0.00106)* (0.00131)* 
ΔHousing Producer Price index -2.942 -2.943 7.674 
 (1.652)* (1.726)* (3.838)** 
Interest Rates 8.743 9.497 20.93 
 (1.686)*** (1.732)*** (3.655)*** 
ΔUnemployment (Persons) 2.248 1.065 -1.242 
 (3.494) (4.214) (3.727) 
Constant -6.717 -29.51 -159.3 
 (9.373) (18.44) (127.2) 
    
Observations 276 276 276 
R-squared 0.310 0.318 0.472 
Number of Regions 23 23 23 
Region FE NO YES YES 
Year FE NO NO YES 

Δ identifies a variable in first differences. rhp represents our dependent variable, changes in real house prices. FE 
stands for fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. R-squared is 
reported as the within R-squared results from our fixed effects model, this is the measurement of correlations 

squared where  ! = 𝑦!" − ! ! ! ! !" ! ! ! ! .  
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 (1) (2) (3) 
 Pooled Regional FE Regional & 

Time FE 
VARIABLES Δrhp Δrhp Δrhp 
    
ΔReal Conveyance Revenue 0.0202 0.0280 0.0209 
 (0.00683)*** (0.00804)*** (0.0107)* 
Housing Supply    
ΔDwellings Completed 0.00615 0.00639 0.00694 
 (0.00113)*** (0.00115)*** (0.00156)*** 
Controls    
ΔRegional Population -5.85e-05 0.000126 0.000106 
 (0.000120) (0.000138) (0.000148) 
ΔReal Gross State Product 0.000175 -0.000243 -0.00126 
 (0.000532) (0.00117) (0.00157) 
ΔHousing Producer Price index -0.701 -0.685 8.024 
 (1.397) (1.448) (3.670)** 
Interest Rates 10.60 13.42 22.48 
 (1.695)*** (2.175)*** (3.825)*** 
ΔUnemployment (Persons) -0.893 1.349 -2.234 
 (3.545) (4.302) (4.024) 
Constant -21.55 -100.8 -299.9 
 (9.143)** (25.91)*** (141.0)** 
    
Observations 276 276 276 
R-squared 0.315 0.345 0.483 
Number of Regions 23 23 23 
Region FE NO YES YES 
Year FE NO NO YES 

Δ identifies a variable in first differences. rhp represents our dependent variable, changes in real house prices. FE 
stands for fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. R-squared is 
reported as the within R-squared results from our fixed effects model, this is the measurement of correlations 

squared where  ! = ! !" − ! ! ! ! !" ! ! ! ! . 

' '



!"#$%&D(&?%"$&E0+-4-;"$-<F&?"<%&?%B%+0%&
 (1) (2) (3) 
 Pooled Regional FE Regional & 

Time FE 
VARIABLES Δrhp Δrhp Δrhp 
    
ΔReal Municipality Rate Revenue -0.0380 -0.0464 -0.216 
 (0.0525) (0.0675) (0.0814)*** 
Housing Supply    
ΔDwellings Completed 0.00678 0.00733 0.00716 
 (0.00113)*** (0.00118)*** (0.00148)*** 
Controls    
ΔRegional Population 3.24e-05 0.000247 0.000160 
 (0.000120) (0.000139)* (0.000111) 
ΔReal Gross State Product 0.000139 -0.00129 -0.00140 
 (0.000655) (0.00119) (0.00124) 
ΔHousing Producer Price index -2.043 -1.945 7.615 
 (1.492) (1.591) (3.838)** 
Interest Rates 9.654 10.90 22.15 
 (1.557)*** (1.678)*** (3.564)*** 
ΔUnemployment (Persons) 1.481 1.047 -1.642 
 (3.515) (4.356) (4.040) 
Constant -12.10 -47.64 -38.05 
 (8.069) (17.85)*** (136.5) 
    
Observations 276 276 276 
R-squared 0.283 0.296 0.484 
Number of Regions 23 23 23 
Region FE NO YES YES 
Year FE NO NO YES 

Δ identifies a variable in first differences. rhp represents our dependent variable, changes in real house prices. FE 
stands for fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. R-squared is 
reported as the within R-squared results from our fixed effects model, this is the measurement of correlations 
squared where  ! = ! !" ! ! ! ! ! !" ! ! ! ! . 

' '



!"#$%&G(&)*"+,%&-+&./01%&23-4%&/+&6"3-"#$%1&/H&I+<%3%1<&
 (1) (2) (3) 
 Pooled Regional 

Effects 
Regional & Time 

Effects 
VARIABLES Δrhp Δrhp Δrhp 
Housing Stock    
ΔDwellings Completed 0.00739 0.00742 0.00722 
 (0.00106)*** (0.00111)*** (0.00154)*** 
Government Revenue    
ΔReal Land Tax Revenue 0.120 0.121 0.0756 
 (0.0247)*** (0.0243)*** (0.0286)*** 
ΔReal Municipality Rate Revenue -0.100 -0.151 -0.230 
 (0.0496)** (0.0688)** (0.0822)*** 
ΔReal Conveyance Revenue 0.0290 0.0388 0.0282 
 (0.00704)*** (0.00875)*** (0.0109)*** 
Controls    
ΔRegional Population -4.96e-05 0.000139 2.99e-05 
 (0.000111) (0.000170) (0.000159) 
ΔReal Gross State Product 0.000152 0.000210 -0.000216 
 (0.000612) (0.00106) (0.00140) 
ΔHousing Producer Price index -1.789 -1.689 6.737 
 (1.551) (1.556) (3.360)** 
Interest Rates 9.061 12.09 22.43 
 (1.585)*** (2.077)*** (3.666)*** 
ΔUnemployment (Persons) -0.516 1.881 -2.300 
 (3.442) (4.495) (4.241) 
Constant -12.37 -96.30 -189.7 
 (8.853) (26.38)*** (133.0) 
    
Observations 276 276 276 
R-squared 0.367 0.400 0.520 
Number of Regions 23 23 23 
Region FE NO YES YES 
Year FE NO NO YES 

Δ identifies a variable in first differences. rhp represents our dependent variable, changes in real house prices. FE 
stands for fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. R-squared is 
reported as the within R-squared results from our fixed effects model, this is the measurement of correlations 

squared where  ! ! 𝑦!" ! ! ! ! 𝑥!" ! ! ! ! .  
' '



!"#$%&J(&)*"+,%&-+&./01%&23-4%&/+&5$$&6"3-"#$%1&KE%$#/03+%&"+=&LF=+%FM&
 (1) (2) (3) 
 Pooled Regional 

Effects 
Regional & Time 

Effects 
VARIABLES Δrhp Δrhp Δrhp 
Housing Supply    
ΔDwellings Completed 0.00814 0.00810 0.0111 
 (0.00211)*** (0.00183)*** (0.0205) 
Government Revenue    
ΔReal Land Tax Revenue 0.0971 0.0938 0.0579 
 (0.0287)*** (0.0308)*** (0.301) 
ΔReal Municipality Rate Revenue -0.184 -0.208 0.169 
 (0.102)* (0.118)* (0.579) 
ΔReal Other Tax on Housing Revenue -0.272 -0.513 -0.811 
 (0.277) (0.329) (0.882) 
ΔReal Tax on Financial Transaction Revenue 0.00963 -0.00445 -0.104 
 (0.0294) (0.0265) (0.106) 
ΔReal Government Guarantee Revenue 0.0145 0.0930 0.0457 
 (0.0732) (0.0392)** (0.338) 
ΔReal Conveyance Revenue 0.0420 0.0551 0.0303 
 (0.0178)** (0.0266)** (0.0457) 
ΔReal Other Stamp Duty Revenue 0.0525 0.0327 0.139 
 (0.0170)*** (0.0282) (0.0814)* 
Controls    
ΔRegional Population -8.44e-05 0.000145 -9.83e-05 
 (0.000144) (0.000289) (0.000204) 
ΔReal Gross State Product 0.00130 0.000570 0.00334 
 (0.00293) (0.00329) (0.00640) 
ΔHousing Producer Price index -12.58 -8.500 17.19 
 (4.846)*** (4.717)* (17.84) 
Interest Rates 4.935 10.95 31.50 
 (4.877) (7.661) (17.42)* 
ΔUnemployment (Persons) -7.486 -14.63 -23.34 
 (7.085) (10.19) (11.82)** 
Constant 31.95 0 0 
 (27.44) (0) (0) 
    
Observations 72 72 72 
R-squared 0.573 0.595 0.736 
Number of Regions 6 6 6 
Region FE NO YES YES 
Year FE NO NO YES 
!  identifies a variable in first differences. rhp represents our dependent variable, changes in real house prices. FE 
stands for fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. R-squared is 
reported as the within R-squared results from our fixed effects model, this is the measurement of correlations 
squared where  ! ! ! !" ! ! ! ! ! !" ! 𝑥! 𝛽. 
  



!"#$%&N(&)*"+,%&-+&./01%&23-4%&/+&"$$&6"3-"#$%1&K+/<&E%$#/03+%&"+=&LF=+%FM 
 (1) (2) (3) 
 Pooled Regional Effects Regional & 

Time Effects 
VARIABLES Δrhp Δrhp Δrhp 
    
Housing Supply    
ΔDwellings Completed 0.00683 0.00629 0.00788 
 (0.00197)*** (0.00253)** (0.00244)*** 
Government Revenue    
ΔReal Land Tax Revenue 0.302 0.360 0.303 
 (0.0848)*** (0.101)*** (0.106)*** 
ΔReal Municipality Rate Revenue -0.405 -0.481 -0.438 
 (0.0938)*** (0.103)*** (0.122)*** 
ΔReal Other Tax on Housing Revenue 0.0684 0.0654 -0.312 
 (0.126) (0.109) (0.170)* 
ΔReal Tax on Financial Transaction Revenue 0.0552 -0.0150 -0.0861 
 (0.0701) (0.0678) (0.0735) 
ΔReal Government Guarantee Revenue 0.500 0.578 0.219 
 (0.135)*** (0.229)** (0.249) 
ΔReal Conveyance Revenue 0.0357 0.0463 0.0263 
 (0.00763)*** (0.00905)*** (0.00965)*** 
ΔReal Other Stamp Duty Revenue -0.0550 -0.0361 -0.0801 
 (0.0826) (0.0875) (0.0760) 
Controls    
ΔRegional Population 0.000126 0.00201 0.00144 
 (0.000312) (0.00112)* (0.00120) 
ΔReal Gross State Product 0.00165 0.00221 -0.000122 
 (0.000920)* (0.00191) (0.00222) 
ΔHousing Producer Price index 0.281 -0.221 4.261 
 (1.766) (1.740) (4.030) 
Interest Rates 11.80 14.48 19.62 
 (1.436)*** (2.205)*** (5.458)*** 
ΔUnemployment (Persons) 2.808 4.559 -1.095 
 (5.024) (6.324) (6.819) 
Constant -29.84 -105.2 525.7 
 (9.276)*** (27.69)*** (365.4) 
    
Observations 204 204 204 
R-squared 0.396 0.422 0.574 
Number of Regions 17 17 17 
Region FE NO YES YES 
Year FE NO NO YES 
Δ identifies a variable in first differences. rhp represents our dependent variable, changes in real house prices. FE 

stands for fixed effects. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. R-squared is 
reported as the within R-squared results from our fixed effects model, this is the measurement of correlations 

squared where  ! = ! !" ! ! ! ! ! !" ! ! ! ! . 
' '


