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Abstract

This paperexaminesnarketimplications of ahousingassistance polycoffering subsidiedo buyersof

new homes priced up to $600,06Gydney We find this policy causes a lardegree okalesbunching

just below$600,000p0ver 8 times the counterfactual densRylicy affected homeare associated with
50% shorter tim@n-market,25% smalle areasize andespeciallyan overpricingof $3,000, offsetting

up to 56% of received benefibverpricing is aggravated by opportunistic developers that strategically
shift their focus to policy eligible homeshis study sheds light on the effectiveness exdrnalitiesof

housingsubsidiego improve homeownership.
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1. Introduction

Housing affordabilityis an acutessuefor policy makers worldwideThe past decade has seen a
substantial increase in housing prices and a reduction in housing affordability around Aistatllia
and Thomas, 2016). To promote homeownership and new home development, the Australian government
offered assistance schemes to home buyers who meet certain criteria. Hoiteveseweral waves of
assistanceoliciesin recentdecadesronically thehousingmarkethasbecomeevenmore unaffordable
especially for first home buyers and lower/middle incomaups In 2021,Sydneywasranked as the
third most unaffordabl@ousing market worldwidéDemogaphia, 2021)

Public opinion on these housing assistance sché&maged. Some surmise that these grants
may actually contribute to rising housing prices, rather timaproving affordability? It is argued that
although these grants do assist in getting homebuyers onto the first step in the property market, they are
inflationary and actually push up propertyqas® These concerns reverberate in recent times with
variousCOVID-19 housing stimulus packagy®ffered by the Australiaand othen a t igoverinsers,
to alleviate the negative economic impact from COMMD As this program aims at reducitigpse
housng stock under construction and stimulating the real estate intjustojalwelfareand affordable
housing advocates suggest that such grants are ineffective in promoting housing affordability during a
crisis?>

In this study, we investigate thehousing market implicationsof governmentsubsidiesby

exploiting a regulatory policy thafffersstamp dutyconcessionor eligible newhomebuyess. We focus

1 Source: Australia Bureau of Statistics in various years.

2 Australian Bureau of Statistics data shows that since the grant was introduced in July 2000, the average house price in
Western Australigncreased from $125,000 to $425,000 in July 2010.

3 Source: Calls for First Home Owner Grant to be scrappiedm The Sydney Morning Herald Link:
https://www.smh.com.au/business/companies/dalidirst-homeownergrantto-be-scrappee?01109091k1yl.html

4 Source:Housing plan including cash grants on the radar to kickstart construictionThe Sydney Morning etald Link:
https://www.smh.com.au/politics/federal/housiplan-including-cashgrantsonthe-radarto-kickstartconstruction
20200526p54wkr.html

5 Source:Australian Government announces Homebuilder stimulus progkamk: https://www.ahuri.edu.au/newand
media/covid19/australiargovernmeniannouncesiomebuilderstimulusprogram

1


https://www.smh.com.au/business/companies/calls-for-first-home-owner-grant-to-be-scrapped-20110909-1k1yl.html
https://www.smh.com.au/politics/federal/housing-plan-including-cash-grants-on-the-radar-to-kickstart-construction-20200526-p54wkr.html
https://www.smh.com.au/politics/federal/housing-plan-including-cash-grants-on-the-radar-to-kickstart-construction-20200526-p54wkr.html
https://www.ahuri.edu.au/news-and-media/covid-19/australian-government-announces-homebuilder-stimulus-program
https://www.ahuri.edu.au/news-and-media/covid-19/australian-government-announces-homebuilder-stimulus-program

ontheHome Builders BonusPolicy (hereafter, HBB) from 1 July 2010 to 30 June 2012 (see Appendix
1 for a detailed description of the benefit provided in the HiglBcy). Buyers of newresidential
properties during the HBB period enjoy stamp duty exemptions for prices below $@00h@deador
pricesabove $600,00ho concession wffered,and buyers are requiredpgayfull stamp dutyamouns.
This creates a threshold at $600,000 whereby a $1 increase of honmoplibresult in an extra stamp
duty paymentof $22,490° Besidesthe jump in stamp duty paymeat the threshold prigeanother
noteworthy feature of thidBB is that this policyis widely available to any new home buyers, including
property investors who already have a primary residence. Hence, we expect the HBB policy to have a
broad and significant influence on the housing market given its availability with no limits on appdican
income or asset\s long as a new home is purchased at a price below $600,000, the HBB policy
stipulates that stamp dheply anewhomesmpdlites teduced byWRs6 v e c
for completed new homes.

Using a differencein-differences (DID)approachwe offer a clean identification of the policy
impactby analyzinghome salesweforeor after theHBB policy at aboveor below thepolicy threshold
price This DID strategy is in line with other studies exploiting exogenous psitiogk or policyinduced
discontinuity (DeFusco et al, 2020; Agarwal et al, 20V examine several aspects of the policy
impacts, including housing price formation in terms of price density distribution and price level of policy
affected homes, timen-market, and supplier side analysis in terms of housing quality and opportunistic
developersOur analysiddelineats the impact othousing subsidies on housing market dynajracsl

also enables us to asséss extent to which the housing subsidies caadress housing affordability.

6 Based on the progressive stamp duty rates shown in Internet Appendix Table IA1, a recipient of the HBB stamp duty
exemption for buying a new home pricad$600,000 could save up to $22,498e amount of stamp duty is calculated as

the transaction price timéise corresponding tax rate, with different teghedulesn different price bracketdote that as the
purchase price crossesax bracket threshd, a higher tax rate applies to the entire amount and not just the portion that falls
above the threshold as in standard graduated schedules. Hence to avoid paying higher stamphdoty taxes would

naturally prefer to stay at the lower level of tchedule.

7 Off-the-plan means when the home is sold before it has been built. It is also known as forward sales, presale, or sale at the
pre-construction stage.
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Employing a rich dataset of housing transactiecord in the Sydney metropolitan area from
June 2008 to June 20{i2., [-2, +2] years window around the HBB effective date first srow that
for the market segment of ndwmes, the distribution of housing prices has a large and acute bunching
atjust below the thresholof $600000and adiscernabléole slightly above jtwhile no such bunching
is observed for old home samjehesameperiod To furtherquantifythebunching effegtwecompae
the actual and counterfactual price distributiosisig theold (i.e.,pre-existing, secondhand) home sales
as a counterfactuahs the housing assistance is provided only for new homes, the salesexisting
homes serve as a natural control groife show thafor new homes during thpolicy period, the
percentagef exactbunchingat $60& is 467%, sevenfold of the exacbunching density 08.68% for
old home sales For the £$20,000 neighborhoods, thercentag®f newhomesalesin the price range
of ($580k, $600K)s 9.61%, oroverthree timeghat of theold homesales in the sany@eriod Our sales
distribution regression analysis also offexnsistentevidence thatduring the HBB periodpolicy-
eligible new homs priced exactly at $600kxperience7.5% highersales volumeSimilarly, for the
+$20k neighborhoodaroundthe thresholdwe observaignificantly1.1%highernew homesaleson the
LHS but not on theRHS. This result implies thathe HBB policy has a substantial influence on
purchasing decisions, causing homebuyers to choose homes priced within tedi¢i®B range

Besides using old home sales as counterfactuahlso conductadditionalbunchinganalyss
following the method irBest and Klever{2018. We formulat a counterfactual price distributiolny
estimatinga frequency polynomiddased on the actual prigelumedistribution during the policy period
but withthe parts around the cutgdfice omitted.Our resultreveals thafor neighborhoodgust below
the thresholgrice the salesolumerisesby 1,039 or 8.39 times the average counterfactual sales volume.

On the contrary,dr neighborhood just above the threshold, sales volume drops by 337, or 2.72 times



the average counterfactual transaction volume. This lopsided bunchib@ dfrepresents a significant
distortion ofmarketprice distributiof.

To offer a thorough understanding of thenching massve investigate twpotential sourcesdl)
existingbuyersin the higherend marketnay move down from abovehe threshold priceo below and
2) new buyersvho dd not have housing purchase plagfore the plicy areattracted by the subsidg
enter the marketVe assesshe densityimbalancebelow and abovéhe thresholdand showthat about
onethird of thebunchingmassjust below the threshold from homebuyers moving down from above
to below the threshold-urther, using regressions comparing price density around the threshold price
Pre- andPostHBB, we obtainconsistenfindings that the sales volume above the price threstgs
by 011% while the volume belowncreasedy 1.1%in the+$10,000neighborhoodsThat is the sales
volume abovehethresholddoes not drop as much as the increase in sales belueh implies thata
sizable portiorof sales bunchinglso consists ofiewcomersattracted by the HBB policio enter the
market, not jusfrom buyers moving to just below ttieresholdfrom above

Next, we examineH BB 6 s i nppca digtortians around the policy threshaihmpaing
salegprices of eligiblenewhomes withold homes not affected by the HB®e find thatpolicy-eligible
newhomes are priced $3,158 higher just below the threshold than old hothedHBB periodusinga
hedonic regression approach controlling for property features, location, and time fixed effects. Relative
to the amount of subsidy received, this price iigla reduces up to 56%f the amount of subsidy
received depending on the amount of subsidy for which the homebuyer is eligileléurther conduct
a triple-differenceregressiomnalyss by compaing thepricesof homes boughtefore and after the HBB
policy around the threshold prices for new and old hgraedfind that new homes below the threshold

are overpriced by about $3,889. Using subsamples comprising below or above threshold transactions

8 The measure of bunching just below the threshold is b=8.39 and the measure of holevigis$ a=2.72. The lopsided

bunching is computed a5.67, obtained from m. The bunching estimate bisuc h | ar ger t han Best a
equivalent bunching measure which ranges from 0.36 to 0.63 for UK homes eligible for a stamp duty holiday

9 See section 4.1 for calculation details of the offset percentage.



only, we find the overpricing ranges from $1,074 to $3,&lepending on price windows. Furthermore,

we use alternative specifications with price premiums derived from the residual part of a hedonic model,
and find a qualitatively similar extent of housing price inflation just below the threshold price iBBe H
period.

Apart from price inflation, walsoexaminepolicy impactontime-on-market andhousing quality
(in terms ofareasize of policy-affected homes. As new homes below the threshold price face
subsantially higher demandye expect these homesuld sell faster with ahorter timeon-market We
find thatthetime-on-marketof policy affectechewhomesdecreaseby over 50% Further thesehomes
are smaller by about 120 square meters, or about a quarter of the average land area size during the policy
period and just below the threshold, suggesting that pafiected homes are not only more expensive
but also smaller in area size.

From the suppl side,we test whethethe surge in demand for policy eligible homleavean
unintended externality otausng certain developers toshift their sales focus substantially and
concentrate their efforts on selling just horbetow policy threshold pricgo satisfysuchdemandAs
policy eligible off-the-plan new homesare easier to sell in terms of higher price and shdrte-on
market,unscrupulousnd opportunisticlevelopersnay be attracted tenterthe housing markeb sell
higher priced and lowr-quality homesWe identifyanopportunistic developexrsonethathas over 50%
of sales concentrated in policy eligible honbesween $550,000 to $600,000the postHBB period,
butless than 25%n the PreHBB period. We then analyze the sales volumalifierent price brackets
and find thathe opportunistic developers s&lt36% more in new sales (as a percentage of total new
home sales) in the price bin at the threshold price, compared with other developemsns of sales
price, we showthat opportunistic developers chaf&®E000 to $9,00nore than other developers for just
below threshold homesonsistent with the hypothesis thatyttage exploiting the increased demand for

below threshold homasderthe HBB policy.Note thatsincethe savings obtained frothepolicy range



from $5,623 to $22,490his result implies that theverpricingby opportunisticdeveloperffsets a
sizable proportiorof between31% and 124% from the subsidis. Our resuls also imply that a large
portion of the policy subsidiesre actually gained byopportunisticdevelopersat the expense of
homebuyersvho are the targetlbeneficiaryof the subsig policy.

Lastly, we explore whether housing benefits induce a potential wealth effect; that is, whether the
HBB housing subsidies lead to more conspicuous consumption of durable goods for subsidy recipients
(e.g. Agarwal et al., 2007; Mian and Sufi, 2012; Parkealgt2013; Kaplan and Violante, 2014).
Specifically, we use the purchase of new cars to proxy for conspicuous consumption of durable goods.
It is likely that home buyers will spend the savings from the subsidy rather than save it. For example,
Parker et k (2013) find households spent a majority of the economic stimulus payments of 2008 on
durable goods, primarily new vehicles. We also find that neighborhoods that receive more housing
subsidies have more new car registrations, consistent with the nbtiavealth effect brought on by the
housing benefits.

Our paper makes several important contributions. First, our paper adds to the literature on
bunching and policy response (Saez, 2010; Bajaal, 2011, Kopczuk and Munroe, 2015; Slemrod et
al, 2017;Agarwd et al., 2020; DeFusco et al, 2020). Bunchiaga popularapproachto studyng
distribution frequencyiscontinuityrelated issues microeconomicsFor example, Bajaet al (2011)
study the healthcare insurance industry and findhtbgpitalssubmit significantly larger bills when the
reimbursement rate is higheé3aez (2010) exploits the bunchingkatk points of the tax system to
estimate the elasticity of earnings witlispect to taxeQur study focuses on the policy impact on
housing prece distribution, documenting acutaunchingat thedesirableside of the policythreshold
Further,besides the volume responsee extendthe bunching analysis iBest and Kleven (2018)y
examinng the price effect of the grant thresholdsd document a strong overpricidg. our knowledge,

this is the first study to provide large sample evidencgeoaral important aspects of the housing market



including sales volume bunchingrice distortionin the housing markeWe further enrich thanalysis
further by investigating housing market liquidity and supply side effects by documenting a reduction of
time-on-market, smallehome sizeandstrategic behaersof opportunistic developers.

Second,existing studies orthe effect of housingssistance policiemainly use aggregate
statisticsand lack strong inference. With our comprehensive transaction level database, atxe to
identify the exact shift in price preference before and after the relevant housing assistancie policy
different housing segment3he data also allow us to compare and contrast the price effect on homes
that were eligible for policy aid (the treated sample) and those that were ineligible due to being just above
the cutoff (the control sample)which enable to é&&r moreclearevidenceand robust identification of
the policy impact.

Third, we provide welfare implications for one of the largest housing affordability initiatives by
the Australian government in recent times by examittegeffectiveness of housimgsistanceolicies
as a viable method for improving housing affordability and boosting homeownership. We find evidence
that after the introduction of assistance policies, the homes slightly below the threshold prices are priced
higher and are also smalierarea size. This implies that the benefit from the assistance policies is priced
into the purchase price, and so part of the home buyer biswefifed by the sellers/developers. Further,
we find a wealth effect from housing assistance using duramdsgconsumption. Households that
receive this kind of housing assistance benefit spend more oluxweny car brands.

Overall, our study sheds light on the effectiveness and externalities of housing stimulus in the
form of subsidies to improvaousingaffordability. As urban housing markets throughout the world face
increasing challenges regarding housing affordability, similar to Australia, our study also offers general
implications for policymakers in other markets. For example, in response to the hosnsmyw
aspirations of the community, the housing regulation authorities in countries such as Hong Kong and

Canada have introduced various subsidized homeownership schemes over the past fevsaetades,



the Home Ownership Scheme in Hong Kong and neusing rebateschemein Canada. Thus, the
findings in this studygould beused to inform relevant assistance policies for housing markets in other
countries.

This paper proceeds as follows. Section 2 describes the institutional background of the housing
assistance policies that we study. Section 3 reports the data and method. Section 4 reports the main

analysis and empirical results, and Section 5 reports additional tests. Section 6 concludes.

2. Institutional Background on Housing Assistance Policies

Although metropolisesworldwide are concernedwith housing marketbubblesand house
affordability, there is a dearth affective policies toaddressthese important issues. Governments
typically employ two main approaches to tackle housing affordabilite first isusuallyto provide
public housing for lower income households at befoarket price, as in Hong Kong and Singapore.

The second is to offer financial assistance to certain groups of home buyers. For example, the First Home
Owner Grant New Homescheme in New South Wales (NSW), Australia provided a $15,000 rebate for
home purchases below $650,000 from 2012 to 2014. There are numerous assistancersehames
countries; however, despite the widespread introduction of such schemes, therenhasnbtceable

global decline in homeownership over the last several decades among the younger cohort (Battellino,
2009). It is thus important to understand why policies do not achieve the intendedcaretagt careful

about the potentiaharketdistorion effectof any public policy.

In this study, weexaminehe HBBhousing assistance pofilm Sydney, Australiantroduced by
the NSW government on 1 July 2010 and ended on 30 June 2012. This policy offered a stamp duty
exemption to home buyepirchasing new homes priced up to $600,000: it represented a saving of up

to $22,490. For new dwellings being built there was a 25% cut in stamp duty or up to $5,623 in'8avings.

0 These figures represent the actual stamp duty savings and are given in Box 4.1 in the Financial Y22t1281ldget
Statement Budget Paper No. 2 of the NSW Government. The maximungsavi$i22,490 represents the usual amount of
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Specifically, during the HBB policy period between July 2010 and June 20d8ew homes bought at
$600,000 (the policy threshold), buyers were eligible for a 25% stamp duty exemption for completed
new homes or full stamp duty exemption for-tifé-plan new homes. Unlike other assistance policies,
there were no other eligibilityequirements such as low income or existing property ownership. If the
off-the-plan property was instead purchased at a price just above the threshold, say $600,001 (i.e., $1
above the threshold), the buyer would be subject to the full stamp duty tak,4982The stamp duty
benefit in other price ranges did not experience such sudden jumps, and hence we expect the price patterr
to display a much smoother variation across tmasges

While there were otherdusing policiesrom the government throughbthe past two decades
Sydney we choose to focus on the HBB policy for the following reasons. First, there are clear price
threshold in the polig whichenablesus totest the policy effects on the distribution of price and volume
by comparing the tweides at just above and below the threshold. The second reason is thiatd#hBB
applicable to new homes, which enables us to compare and contrast the price distribution with old/pre
existing homes during the policy periothird, it does not overlap \h other subsidy policies, which
may otherwise complicate the interpretation of each specific pdlioythe period prior to the HBB (the
PreHBB policy period), first home buyers of any home (including both new and old) could receive cash
grants regardless of the home price and additional stamp duty reductions for any home priced up to
$600,00012 These same incentives also continued into the HB&RostHBB policy) period. As these
policies occuPre andPostHBB, we are able to isolate the sole effect of HBB using a differance

differencesapproach

stamp duty paid without the policy for a home priced at $600,000. The usual stamp duty at $600,000 is $8,990 plus $4.50 for
every $100 above $300,000 or 8,990 + (600,800,000)/100*4.50 = $22,490. 25% of $22Mis (roughly) $5,623The

complete stamp schedule is outlined in Internet Appendix Table IA1 from the NSW Office of State Revenue website:
http://www.osr.nsw.gov.au/taxes/transfend

111t is worth noting that while we have made efforts to design our study periods to isolate the effects of each assistance policy
separately, to avoid potentialconfounding effects from other policies, the periods we study also include other assistance
policies. The complete details of these other policies are listédpendix 1

12Below $500,000 there isompletestamp dutywaiver (saving $17,990)-or home pricesdtween $500,000 and $600,000

stamp duty is $0.2249 for every dollar above $500,000.
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There are twgerspectives regarding the effectiveness of these housing scHeédmesstream
of research shows that housisgbsidieshave a positive, stabilizing effect on the housing market, and
that they serve as an effective means to enhance housing affordability (Besley et al, 2014; Lee and Reed,
2014). On the other hand, it is argued tigaivernment subsidies to home buyers@apitalized intahe
housing marketcausingan overallhigher level of housing pricé$.For instancepBlight, Field and
Henriquez (2012§2012),Randolph, Pinnegar and Tice (2018hdKupke and Rossini (2014ind that
housing assistance schemes are associated with higher home prices and increased buying activity
However, all thesstudiesdo not study whether the effect was causal nor measure how ohtich
house price increase was due to the grant rather than other factors.

To offer external validity, we compare the HBB polioythis studywith other housing policies
in Australia andhosein the rest of the world in Internet Appendix Table 1A2. A keature of the HBB
policy is that it imposed a pri@apon the eligibility ofsubsidiesThis kind of threshold is also commonly
seen in other housing policies both in Australa €xamplethe Victoria Land Transfer Duty Waiver
ABi g Housing Buildo policy) and other regions
IA2.1°

Anotherimportant attributeof the HBB policy is that it applgto all buyers of new ofthe-plan
homes: its pmary purpose was to clear housing stock and to stimulate the real estate and construction
industries, rather than making housing more affordable. This is different from the other grants in

Australia and other countries that are applicable only totfire# home buyers or buyers from lower

B Thereis also a larger stream of literature on the effects of housing assistance on-heinggdf recipients. See for example

Jacob (2004) on Section 8 housing vouchers and their effect on student achievements, and Chetty et al. (2016) on the effect
of Mbei 6g to Opport uni ttermd oucomesof chibdrenrnt on the [ ong

“Similar to subsidy capitalization effect, Dachis et al
housing prices equal to the tax.

S For example, in Augus2020, the Hong Kong Monetary Authority initiated a housing policy that imposes a price cap of
HK$10 million if the home buyers want to borrow up to 60% laamalue ratio (LTV), with the maximum LTV dropping to

50% if over the cap. Similarly, in Canadhetmaximum LTV drops from 95% to 80% at a threshold price of $1 million,
creating an increase of $150,000 in the down payment requirement for homes at the threshold. In New York and London, so
called fimansion taxeso havemedwlaed overip milbor @WSD) (since 1989 dnéde/ers o f
$1.5M (GBP) (since 2014), respectively.
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income groups. As Dalton (2012) notes, Australian HBB grants were unique in that they did not target
particular income or population groups. Enticed by the subsidy, financially savvy invergtitkely to
obtain the grat and buy eligible homes below the threshold price, thus crowding out financially
constrained first home buyers.

To sum up, this study offers important implications for policymakers around the world in
designing housing policies. Specifically, a polinjerence we can draw from it is that effective policies
to alleviate housing affordability need to specify eligibility (such as income or wealth limit) and target
group (such as firdime home buyer). Policies that offer the widespread availability resgardf income
may cause undesirable distortions to both price and volume. Without these, we would expect a similar

crowdingout effect in housing markets elsewhere.

3. Data and Method

3.1 Sample Construction andSummary Statistics

Our empirical analysis uses a comprehensive data sample of housing transactidrfor the
Sydney Metropolitaf\reafrom June 2008 to June 2012 from Australian Property Monitors. The list of
variables includes transaction date and price, comprehgmsiperty and location characteristics, and
buyer and seller identities. This data is ideally suited for the analysis because the complete price pattern
contains valuable information about the exact bunching location at the price threshold. We further
augmaet this data with CorelLogic Scorecard data (provided by the Securities Industry Research Centre
of AsisPaci fi¢c (SIRCA)) and data on first home own
State Revenue. The CorelLogic Scorecard data contains mondpghents by suburb of property
turnover and total housing stock while the First Home Owner Granif gatevides the monthly number

of applications and dollar amounts of first homeowner cash rebates and stamp duty reductions at the

18 Unfortunately, we do not have statistics on the HBB pdfiagapply to all home buyers.
11



suburb level. We obtaindm Dungey, Wells and Thompson (201the detailed dates and eligibility

criteria of housing assistance policies for BreHBB period. We also check the Australian federal and
NSW state government sao respecti ve PraHBB peribde s f
Additionally, we examineNSW government budget papers to obtain information on NSW assistance
schemes such as th@&B.

Figure 1lillustrates the housing market trend in Sydney during this péfidd.seen in Figure 1
Panel A, the housing price indexes for both Australia and Sydney are increasing throughexitiBB
period and fall slightly in th€®ostHBB period. Paal B presents the standardized monthly transaction
volume, which peaks in December 2009 and is otherwise stable throughout our sample period at between
0.9 and 1.1 of transactions in June 2008.

[--- INSERT FIGURE 1 ABOUT HERE--]

Table 1 Panel A reporsummary statistics for our main data set of individual housing sales. The
total number of sales is 311,220 (263,626 with full housing characteristics). The mean salefsafirice
homes sold is $656,240. New homes account for 7% of all heales Opportuwnistic developers,
definedas a developer witBO percent or more of their new home sales during the H®Bt period
being just below the HBB threshold price of between $550,000 to $600,000 (inclusive) and during the
PreHBB period sell less thaB5 percent of their sales are between $550,000 to $600,000 (inclusive)
make up 7% of all new home sal@ge also observe 13% of homes are sold via auctions. The average
home has 2.86 bedrooms, 1.59 bathrooms, 71% have parkitsd.% of sales are houses.

In Table 1 Panel B we look at the mode, mean, and median sales prices for new g@me old (
existing, secornidhand) homes by policy period and by whether their prices are above or below the
$600,000 threshold. Note that in tRestHBB period, the mode of salef new homes is $600,000,

consistent with the threshold for the stamp duty exemption for the HBB. For old homes, the modes are

17Please note that as this figure is based on monthly statistiogapheetween the pteBB period and postiBB period
from 9 June 2010 to 30 June 2010 does not appear.
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both $500,000 for th€re andPost periods. The mean price for old homes is much higher than the
median due to the righail influence of highpriced units (e.g. over $2 million) skewing the mean. The
mean price for new homes is lower than that for old ones, as there are fewer new homes in the very high
price range. We further look at the subsample of homes priced up to ttye thodishold, and find the
mode is $600,000 for new homBestHBB, consistent with the large bunching induced by the HBB
policy.
[--- INSERTTABLE 1 ABOUT HERE---]

To illustrate price distribution and locations of these petdiffected homes, Figure 2gsents
two heat maps of the mean sales price and the mean transaction volumes for them (i.e., new home sale:
less than $600,000 during the HBB period) across suburbs (neighborhoods). We can see these policy
affected homes span the entire city and thaisdies vary according to suburb. In Figure 2 Panel A, we
see that the more expensive new homes are concentrated in Inner Sydney and particularly in the Easterr
Suburbs, Mosman/Cremorne areas. Cheaper home sales occur more in the southwest and rmrthwest fr
Inner Sydney. In terms of transaction volumes in Figure 2 Panel B, there is a reasonably uniform
distribution across neighborhoods with notable concentrations in Canterbury Bankstown and the Lower

North Shore.

[--- INSERT FIGURE 2 ABOUT HERE--]

3.2Bunching of Housing Prices around Threshold Price during the HBB Policy Period

In this section, we examine the effect of the HBB policy on transaction volume around the
threshold price of $600,000 during the policy period. Empirically, the distribution of these variables tends
to present a discontinuity or bunching effect aroundhhesholdpoint. The housingubsidy policy is
essentially a discontinuous function of the housing prices with certain eligibility criteria. Home buyers
make their housing decision to ensure that #meypn the desirable side of the policy thresholdih?e

threshold,individuals are subject to large changes in outcomes as a result of small changes in certain
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choice variablesFor example, Agarwal et al. (2020) examine the bunching of the appraisal price and
find that 42% of appraisals are at or near thetmact value, while only 7.5% are below. It is well
exploited in the literature that piecewise linear income tax schedules result in discontinuities and
bunching in the density of earnings (Saez, 2010; Kleven and Waseem, 2013; Kleven et al., 2014; DeFusco
et al., 2020). Imperfectly enforced price controls, such as the minimum wage, generate a similar pattern
in wage distribution (Meyer and Wise, 1983; Doyle, 2007).

To exploit the policy setting, awutilize a bunching model (Best and Kleven, 20Hn et &,
2021)to estimate the causal effect of the housing subsidy on price distribution. To gain an overview of
price distribution, we plot the histogrambtransaction prices for new and old home sales in our policy
periods in Figure 3We find thatpricesbunch at the threshold legetor policyaffected homes (new
homesYyather than being smoothtlystributed Panels A and B of Figure 3 present the histograms for the
PreHBB policy period for new and old home sales, respectively. We do not find any dieern
bunching in either graph. New homes have a spike in distribution at $350,000 while for old homes it is
reasonably smooth. Figure 3 Panels C and D show histograms during the HBB policy for new and old
home sales, respectively. We observe clear bundtingst below $600,000, but much fewer sales just
above $600,000 in the histogrdor new homesalesin Panel C, due to the stamp duty exemption on
new home sales. In contrast, old home sales have a smooth distribution as shown in Panel D, as they are
noteligible for this policy.

[--- INSERT FIGURE 3 ABOUT HERE--]

3.3 Difference on Volume Distribution and Sale Price between New and Old Homes

Asthe policytarges new home salesye could potentially ustne pricedistributionand levelof
old home sale duringthe sameoeriodasa counterfactuatlistribution of new home saavithout the

policy, andthe difference would be regarded as policy eftactvolume distributionWe expect that in
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response to the HBB policy, sales prices and transaction volumes just below the threshold price will be
higher than those just above; and we expect these effects would show up only in new homes.

For old homes to be a valid counterfactual, the paralletitesssumption must hold, where sales
volume between old and new honms HBB policy should display similar pattern. In Figure 4 we
plot the monthly sales volume of old and new homes across all sales prices (Panel A), below or equal
$600,000 (Panel Bgnd above $600,000 (Panel C). We observe parallel trends across all panels in the

before the HBB policy between old and new homes, hence satisfying the parallel trend assumption.

[--- INSERT FIGURE 4 ABOUT HERE--]

Table 2 Panel A tests the mean diffesin the distribution of housing sale prices, based on the
sales volume in various price bins. Overall, we find that sales volume density of new homes is much
higher to the left of the threshold than to the right, compared to old homes. The first remtpths
proportion of sales at exactly the threshold price of $600,000 for new and old homes. We find 4.67% of
new home sales sell exactly at the threshold price of $600,000, which is more than five times the exact
bunching percentage (0.68%) for old han&he difference of 3.99% is economically and statistically
significant.

[--- INSERT TABLE 2 ABOUT HERE--]

Besides exact bunching at the policy threshold price of $600,000, we also look at bunching in a
close neighborhood, using a £$20,000 window adatine threshold price. For new home sales, we find
the sales density is 9.61% just below the threshold and 1.08 percent just above, indicating there is an
imbalance of 8.53%Belowi Abové. In contrast, the counterfactual old homes in the £$20,000 price
window have an imbalance of only 0.34% with the threshold below having slightly higher mass than the
above (2.69%Below vs. 2.35 percenfAboveg. When taking the difference of new and old home
imbalances Belowi Abovemeasure foNewi Old column), the diférence is 8.19%, statistically
significant at the 1% level. Next, we further enlarge the price window from +$20,000 to £$50,000. Using

a +$50,000 price range, the new and old home imbalances between below and above $600,000 is 12.30%
15



statistically signifcant at the 1% level. This sizable imbalance shows again that the new home sales
volumes are heavily skewed to below the threshold in comparison with old homes which have a density
difference below and above of just 1%.

Besides sales volume analysis, weoakxamine sales price using a differemcdifference
approach. Turning to housing price differences results in Table 2 Panel B, we find the price differences
between new and old are statistically different. For example, for the sample of new hontkespleses
of new homes sold below the threshold in (Re$50k, P)window is $579.19k, compared with the
average price of $632.63k in tiie, P+50k)window above the threshold. On the other hand, for old
homes, the price imbalancBdlowi Abovearound the threshold price of $600k)}$65.44k, with the
difference between new and old homes being $2.01k (the tsowe imbalance 6f$53.43k for new
homes minus the beleabove imbalance of$55.44k for old homes), is statistically significant. §hi
differencein-difference test result implies that the prices of new homes are on average $2,010 more
expensive due to the policy, after accounting for price imbalance in old h@veesbtain onsistent
resulsusing the £$20,000 price range, showing @iitdflation in new homes is $2,510 in response to the

HBB policy.!8

4. Empirical Analysis

4.1 Bunching Estimation on The Impact of the HBB Policy on Sales \6lume Distribution

In this section, we estimate the excess bunching due to thresholds by creating a counterfactual
distribution had there not been a threshold. iMeow Best and Kleven (2018nd fit a flexible
polynomial regression and excluding a region around the tHdestlaich is widely used in the literature

(e.g.Kopczuk and Munroe, 201Best and Kleven, 2018; Han et &021) and also enable s compare

8 1n Internet Appendix Table IA3, we use new home sales in thelBBzperiod as the control group instead and find similar
results. In Panel A, we finddgher price distribution with similar differences in magnitudes for just below and at the threshold.
For just above the threshold, we find within %o differences in price distribution. In Panel B for sales prices, we also find
statistically higher price above and below the threshold for the #4BB period compared with the control period. The
Belowi Above difference although positive is not statistically significant.
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the extent of bunchingp this studyto other papersn bunching effectsSales transactions are grouped
into AUD$5,000 price bins with prices from $150,000 th290,000. We use the following regression

to estimate the counterfactual distribution around a threshold atyprice

- of a - -
@ T & -0 ri "7 s rOQ QQ (1)

Wheregc; is the number of transactions in price hiandz is the distance between price bend
the price bin at threshold q is the polynomial order, set at 5. The second term in equatrmiudes
fixed effects for prices that are multiples of round numbers in set R, where R = {10,000; 25,000; 50,000},
w is the set of natural numbers, and I{.} denotes the dummy function. The third term excludes a region
(b , U ) around the threshold that is being distorted by bunching responses to the threshold.

We determine the lower threshold Bih as when the slope between bins first changes direction
when moving to below the threshold. The upper threshol@ins deermined when the slope between
bins changes direction after the first time the slope becomes positive as we move away to above the
threshold.g is an error term. The estimate of the counterfactual distribution is definddras the
eqguation omittinghe contribution of the dummies in the excluded range. We estimate excess bunching
as the difference between the observed and counterfactual bin counts within theiregion that falls
below the threshold a8 B @ & and the missing masabove the threshold ds
B & .

Figure 5 Panel A presents the bunching estimation result with bootstrap standard errors in
parentheses, where Figure 5 Panel B reports the observed and constructed counterfactual price

distributions around ahreshold price of $600,008.We find that during the HBB policy period,

9 We report the coefficient estimates of the bin regressions in Internet AppemhdxiZd. We show that the first and second
polynomial effects (bindist_1 and bindist_2) are negative, and the remaining polynomial effects are positive. We also observe
high bin frequency for $10,000 and $50,000 bins.
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bunching estimatdp (unstandardized) is estimated to be 1,039.36, which implies there are about 1,039
more home sale transactions just below the threshold price, compared with the counterfactual distribution
without the policy. Similarly, the missing mass estimatofunstamlardized) is estimated as 123.89,
implying that there are about 124 fewer home sales at prices just above the threshold, compared with the
counterfactual case. The observed bunching mass and missing mass around the policy threshold price
suggest that the BB policy has a strong distortionary effect on the sales price distribution.

Further, as the increased sdiem the lower side is much greater than the missing satesthe
upper side (i.e., b (@39.36) >m (123.89)), this imbalance implies that theeoled bunching just below
the threshold comes not only from sales above the threshold moving down in price, but also from new
buyers entering the housing market. Attracted by the housing assistance from the HBB policy, those who
had not planned to buy aime come to the housing market to take advantage of the savings. This finding
is crucial as it clearly delineates the two distinct sources from which the bunching mass is formed,
including existing demand in the higher end of the housing market, as vli@sinduced demand
from new entrants.

Besides looking at the raw numbers, we also analyze the standardized measaednf for
ease of comparison with the magnitude in other studies. The standardizing denominator is 123.89 sales,
which is the avexge counterfactual bin size in the omitted region (denoted as dotted vertical lines in
Figure 5 Panel B). We find the excess maselow the threshold price is 8.39 times the size of the
average counterfactual density across bins within the omittechrélgie bootstrap standard error of the
estimate is 0.20, making it statistically significant at the 1% level. The missingmrmiasthe region
above the threshold price is estimated to be 2.72, statistically significant at the 1% level, implying that
the @les volume in the price range above the threshold is 2.72 times lower than the counterfactual density

without the policy.
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[--- INSERT FIGURE 5 ABOUT HERE-]

Overall, the price distribution pattern shows very strong bunduiagndthe threshold price of
$600,000. The parameter estimates are also comparable with other studies that use this method. For
example, Best and Kleven (2018) estimate the valbdmbe between 1.64 and 1.85 and the valua of
to bebetween 2.21 and 2.27rfstamp duty thresholds in the UK. In another related study, Leung et al.
(2015) investigate stamp duty threshold changes in the Hong Kong housing market arod fietlveen

0.171 and 0.892 and of between0.273 and0.408.

4.2 Policy Effect onSales Distribution using Prior Periods as Counterfactual

In the previous section, we find strong distortions in sales volume and price of homes affected by
the policy, using old homes as the counterfactual group. In this section, we further test thefingac
HBB policy by employing an alternative counterfactual method. Specifically, we use sales in the prior
period as the counterfactual when the assistance policy was absent. We start by using the same frequenc!
bins for new homes as we did to createlmunching estimates in Figure 5. Transactions are grouped into
$5,000 price bins from $200,000 to $1,200800We use the following regression to estimate the

counterfactual distribution around a threshold puige

w ,
LQL Yooa&l

T WOEi 00D OB aQ wdéi o00Bodh O @0 £ i 0'0H ahd
O hd OVRM@aQod dOEi 006B 1 ¢ B.-0—fsa Q --—-(2
Wherec is the number of new home sales in price jbior periodt (Pre- or PostHBB), and
0 QU YO & e total new home sales in pertod ¢ 106 6 is a dummy of 1 if the sale occurs in the

HBB policy period from 1 July 2010 to 30 June 20]X, -Y] is a dummy indicating whether the

transaction price is greater than the policy threshold price n¥nasd lower than or equal to the

20We have also triedther price bin sizes including AUDE1AUD$2k, and AUD$1®, and obtained qualitatively similar
resuls.
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threshold price nmus Y.[Y, X]is a dummy indicating whether the transaction price is greater than the
threshold price plus Y and less than or equal to the threshold price pluH.Y take value of $10,000,
20,000 or 50,000rhresholds a dummy of 1 if the bin includes the threshold price, 0 otherwisethe
distance between price hiand the price bin at threshaldq is the polynomial order, set at 5. The last
term includes fixed effects for prices that are multiples of dommmbers in set R, where R={10,000;
25,000; 50,000%= is the set of natural numbers, and I{.} denotes the dummy function.

Table 3reports our estimation results of the sales price distribution. We employ a diffémence
difference approach comparing tyeriods PreHBB versusPostHBB) with price ranges above and
below the threshold price. Accordingly, the regression sample includes 402 observations, composed of
201 price bins with avidth of $5,000 between $200,000 and $1,200,000 inclusive. Columnaisshe
estimation result on sales volume in the post period compared with pre period, for homes sold exactly at
the $600,000 threshold price as well as those in price bins witl®k of the threshold price. Column
2 further includes the $20k dummies and column 3 adds the set $0k dummies.

[--- INSERT TABLE 3 ABOUT HERE--]

The regression result ifable3 Column 1 shows that the coefficientRdstHBB*Thresholds
positive and significant at 7.518, implying that sales volume éw homes priced at exactly $600k
increase by 7.518% after the onset of the HBB policy. As the sales volume in the $600thbiRri
HBB period is only 1.49%, this represents afsikl increase in volume, consistent with the large and
acute bunching ahe threshold price in Table 2 Panel A. The interaction feostHBB1-10k, 0] in
Column 1lis 1.10 and statistically significant, suggesting that there is 1.10% more new home sold in the
($590k, $600K] price range after the HBB policy was introduced, caedpaith thePreHBB period,
again consistent with the results in Table 2 Panel A and Figure 5 Panel B. The coefficient for
PostHBB10,10k] is -0.112 (statistically significant at 10% level), implying homes in the price range

[$600k, $610khave 0.112% feer sales after the policy. Compared with volume increase below the
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threshold, this result also shows the HBB policy reduces new home sales above the threshold by a less
extent than it increases sales below the threshold.

In Table 3 Column 2 we find positive and statistically significant coefficients for
PostHBB*Threshold(7.528), PostHBBY-10k, 0] (1.11), andPostHBBY-20k, -10k] (0.855), again
implying a bunching effect where HBB policy increases sales for homes priced beleweaatigt at the
policy threshold price. Going from tie20k;10Kk] bin to the threshold, we observe the bunching effect
is more pronounced when the sale price is closer to the threshold price. We also find statistically
significant coefficients foPostHBB10, 10k](-0.102), implying that the HBB policy reduces new home
sales in thg¢0, 10k] rangeabove the threshold by 0.102%. Note that the reduction in sajés 19k
range is much smaller than the increase of 1.11% ip-1i&, O] range In the price anges further up,
we find the coefficient oPostHBB{10k, 20k]( 0. 07 2) becomes positive,
reducing the volume above the threshold price only holds in the close neighborj6pd @] range,
and does not extend beyond it.

In Column 3, we look at thes0krange, and find the coefficients BostHBB{-50k;20k] (0.698)
is positive and significant, implying the sales volume increases by about Pos¥#iBB. The
coefficients onPostHBB*Threshold (7.557), PostHBB10k, 0] (1.13®), andPostHBB{-20k, -10k]
(0.885)go in the same direction and are of similar magnitudédoesults in prior columns. Also the
result reveals that the bunching effect becomes less pronounced the further the price is away from the
threshold.

Overall,these results suggest that the HBB causes a significantly higher volume of new home
sales in price ranges below the threshold, and a relatively small drop in volume of homes priced just
above the threshold. The results imply that the majority of the sahehing at below the threshold price
are new buyers attracted to the market by the HBB policy, in addition to those sales that were to occur

above the threshold being moved down to below the threshold to receive the subsidy. This finding is
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consistent wth the result in Table 2 and offers important implications for buyer group composition. We
next look at the impact on price distortion induced by the policy given the price pressure appears to

mostly come from new home sales at below the threshold, tadgreonly from above.

4.3 Policy Effect onTime-on-Market

As an alternative measure of saliguidity, we use timeon-market (e.g. Cheng et al.,
2008; Haurin et al., 2010) to test whether new homes just below the thresholdPwsthiBB period
sell faster.We run the followingriple differencein-differenceregression:
YOO & 06QaéD0OET 00EHQ0 D6 QAEHE QO @ QaE (3
Z0ET OO0 @WLET 0OEBHBQV WO QAE VWL ET 07006 6
w0l Qv ‘ a -
whereTOMst is the time on market of sold homa suburbsin datet, calculated as the sales date less
the first advertisedate of the home. For new homes, we use the first sales date in the block or estate as
the first advertised date (removing the first sold home in the block/estate). To enter the sample, both the
first advertised date and sales date must be in th@PRastHBB period.PostHBBIs a dummy of 1 if

the sale is in the PestBB periodandd Q a ¢ 8 a dummy for sales price less than or equal to the

threshold price.

Table 4 reports of coefficient estimate for thmemarketfor different price rangearound the
threshold of+ $10k, $20k and Hk around thethreshold inColumns 1,2 and 3, respectivelyThe
negative and statistically significant coefficient RostHBB*Below*Newn column 2 and 3 suggests a
reduction of betwee®4 days andl25 days insales for PosHBB new home sales just below the
threshold Given a mean timen-market of new homes of 213 days, this represgnt®59% reduction
of sales time due to the polidyor column 1 with a price range %10k of the threshold, the coefficie

represents about a halving of sales time due to the palitypugh not statistically significant
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[---INSERT TABLE4 ABOUT HERE--]

4 4 Difference-in-differences Tests using Below vs. Above and Old vs. New Homes

In this section weun the following multivariateegressiono test the different between new and

old homes around the threshold:

01 QOQM dI QL ®6QatovOd6Qaéni QO & 4 - -(4)
Where( QU is a dummy denoting new home sale, ari@ 'Q & ¢ 8 a dummy for sales price
less than or equal to the threshold price. The other variable definitions follow that of equ&ian 1.

coefficient of interest i3, which we expect to be positive and statistically significant if new homes just

below the threshold sell for higher prices tipae-existing old homes due to the policy incentives.

Table5 reports the results using tRest HBB (Panel A) andPreHBB (Panel B) policy windows.

In thePostHBB policy window, we find a positive and statistically significant effectBefow*Newof

$1,718, $2,250 and $3,158 for the +$10k, +$20k and +$50k window, respectively. The resulissuggest
that the HBB policy threshold causes overpricing of homes just below the threshold. The effect is
economically significant and represents a minimum 14% up to 56% of the savings in stamp duty of
$22,490 for the +$50k windo%.Using the sample in tiere HBB window (Panel B), we find no effect
around the $600,000 threshold wBelow*Newbeing statistically insignificant for all price windows

that we use. This suggests that controlling for housing characteristics explicitly removes any price effect

from our univariate analysis.

[--- INSERT TABLES5 ABOUT HERE---]

2L For off-the-plan new homes, buyers receive a stamp duty concession of $22,490, and hence the percentage of offset is
$3,158$22,490=14%. For new hara under construction, they receive a concession of $5,623 (25% of 22,490), and hence
the percentage of offset is $3158/%$5,623=56%. See Inte
300,000%4.5/100+890=22,490, assuming a house price 60&,000.
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45 Triple Interaction Regression including PreHBB and PostHBB Policy Periods

As a more robust method of looking at price effects just below the threshold, we further compare
across periodwith and without the HBB policy using a triple interaction (e.g. below versus above the
thresholdpre-existing old versus new, and pre versus during policy). In order to apply the diffemence
differences approach with respect to pgeiod, we need to ensure the economic fundamentals do not
have a confounding effect with the policy during BestHBB period. We plot and compare several key
economic fundamental variables in Internet Appendix Table IA5 and show there is no suddenrchange i
key economic indicatofin thePostHBB policy period.

We use the following regression specification for the triple interaction analysis:

01 QuQB OO QaéD0£i 00686 Q0 w6 QA& DO QU --(5)
WO QAUEDDET OO WD ET OOEDQ0 w6 Q& £ (
@OEi 0086 @OQL & & -
The coefficient of interest iBelow*PostHBB*Newbeing positive and statistically significant.

The control period is the Ri¢BB period.

Table6 Panel A reports our results in three columns using £$10k, +$20k and +$50k windows
around the $600k threshold, respectively. We fdedlow PostHBB*Newis positve and statistically
significant, with a value of 3.889 for the +$50k window only. This result implies that the policy increases
the sale price of new homes just below the threshold by $3,889 (or approximately 0.67% assuming an
average home price of $575ldlative to new homes just above the threshold, accounting for housing
market trends using old homes sales.

[---INSERT TABLE6 ABOUT HERE--]
In Panel B we use price windows either above or below the threshold to discern whether the

pricing difference islue to overpricing of sales below the threshold, underpricing above the threshold or

22\We include four economic fundamental variables in the plots, inclu@liig growth ratepopulation of overseasigration,
inflation rate, and unemployment rate. The data is from the Australian Bureau of Statistics.

24



a combination of both. We find statistically significant overpricing for sales below the threshold relative
to thePreHBB period. The estimates of overpricing for #i®k (column 1)-20k (column 3) and50k
(column 5) windows are $174, $2,839 and $5,832, respectively. For price windows above the threshold,
we do not find significant results. Overall, our findings imply strong overpricing of new home sales for
prices pst below the threshold due to the HBB policy.

Panel C further investigateslicy effect inprice windowswvay belowthe threshold. We ugeur
windows from-400k to-300k of threshold (column 1) td00k to-50k of threshold (columa). We find
no effectin all theseprice rangedurtherbelow the threshold. This implies the price pressure effect of

the policy only occurs for homes just below the threshold.

4.6 Price Premium Differences between Below vs. Above and across Policy Periods

An alternativeapproach to estimating the under/overvaluation of sales prices surrounding the
threshold is to examine price premiums (or discounts) using the residuals from a hedonic regression. We
estimate the price premium of a home as the difference between thpriaeand the predicted sales
price (multiplied by 100 for visual purposes), using the following hedonic model across the full sample

of Sydney homes from Jan. 2000 to June 2019:
T Q0 Qe @l Q0 & ‘ a Q --(6)

whereNew indicates whether a property is a new hotae, is a set of control variables for
property characteristics (number of bedrooms, number of bathrooms, whether the home has parking,
property type fixed effects, and land area size)are suburb fixed effedid are year/quarter fixed
effects, ad ' Q is an error term. We apply the same policy sample periods as in previous results.

Table7 Panel A reports the coefficient estimates of the hedonic housing price model we use to
generate predicted prices, while Panel B presents average prnuarmsfor various price range groups

and sample periods. The hedonic model coefficients show transaction prices are higher for homes with
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more bedrooms, bathrooms, parking and for new homes. In Tabémel B, for new home sales at
exactly the $600,000 teashold, we find an average premium of 3.85% above the predicted price from
the hedonic model in theostHBB period, which is statistically significant. The premium in Bt
HBB period is higher but not statistically different from fieHBBp er i od (val ue of 3
mi nus Preo col umn) .
[--- INSERT TABLE7 ABOUT HERE---]

When we compare a price range of $20,000 above or below the $600,000 threshold, we find an
average premium of 1.86% for $20,000 to the lower side d?tiseHBB period (statistically significant
at the 1% level), suggesting homes below the threshold are inflated by 1.86%, which poses a sharp
contrast to the (insignificantp.12% underpricing for the +$20,000 neighborhood. Balwi Above
difference is 3.97% {atistically significant at the 10% level), implying homes just below $600,000 are
overpriced by 3.97% or about $23,423 (590,000*3.97%) than those just above the threshold.

In the third set of results using a wider band of £$50,000, we find similatgésuhose using
the +$20,000 band. For tR®stHBB period, homes just below the threshold price are 1.51% overpriced
(1% statistically significant) ane2.71% underpriced just above the threshold (also 1% statistically
significant) for a Below Above dfference of 4.22%, statistically significant at 1%. Paist minus Pre
the average premium is positive and statistically significant at the 10% leviBElimw and Below i
Aboveof 1.50 and 2.83, respectively. This indicates the HBB largely resultseemprising new homes
just below the threshold. We note that for tireeHBB window across all price ranges there are no
statistically significant premiums or differences. Overall, the results using price premiums are consistent

with the prior differencen-differences and triplelifference results.
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5. Additional Analysis

5.1 Policy Effect on Home Size

In the previous sections, we investigate the effect of housing assistance polit@saction
volume and transaction prices just below the thresholdfiaddsupportive evidence that the policies
have a distortionary effect on both volume and price. In this section, we investigate whether there is an
adverse effect on housing quality, specifically on the size of homes sold around the threshold price.
We enploy the following regression to study the effect on home size:
"0¢ G'QYQA® WO Ei 006 Q0 WOETI 006 WOQL & *  -—(7)

QA -

Where'O¢ & @ Qs the land area size in square meters of a house farisaeburbs at time
t. We expect developers to build and sell smaller new homes during the HBB period with the $600k price
thresholdio benefit from the HBB policy.

Table8 Panel A uses thereHBB andPostHBB period with a $600k threshold and finds new
homes are between 113 to 159 square meters smallg@réhexisting old homes in thitostHBB period
than in thePreHBB period (statistically significant at the 10% letet +$1, 5% level for £+$20k and
+$50Kk). This reduction is both economically meaningful and statistically significant as the typical two
bedroom apartment in Sydney is about 100 square meters or smaller. Given the average area size of new
homes during th®reHBB period is 410 square meters as shown in Table 1 Panel B, the reduction is
about a quarter of the average home size.

[--- INSERT TABLE 8 ABOUT HERE---]
In Panel B, we conduct a falsification test to examine whether parallel trends exist Bstng a

treatment sample from two years earlier. The regression result showostdBB*Newis statistically
insignificant, indicating n®retrend in area size for new homes before the policy. Further, we plot yearly

average and median land area size of neusés sold between 2006 and 2014 in Appendix Figure 1AG6.
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We find that for new houses the median land area size is reasonably stable prior to 2010. From 2010 to
2012 (roughly during the HBB period), area size declined; and it went up after 20pPe-Egisting old

house sales (Panel B), the median is also quite stable throughout the period we examine. Overall, we
confirm the median land area size of new and old housedseldBB is reasonably stable over the
sample period. Our evidence therefore sugdbhatshe HBB policy exerted a significant effect on home

size, causing houses sold around the threshold to be smaller in size.

5.2 Opportunistic Developers

Thus far we have shown the price diadidity effects of the policy largely center around homes
sold just below the threshold and not above or further below it. We further investigate whether the policy
causes developers to concentrate their effortetimg homegust belowthethreshold Such efbrts may
have consequences, in particular with unscruputgumortunisticdevelopers coming in to sell high
priced (quality-adjusted homesjlue to the known demarid To test this hypothesisye proxy
opportunistic developers with the variallpDewwith a value of if 50 percentormore@d e ve |l oper ¢
new home sales during the R&H8B period are just below the HBB threshold price of between $550,000
to $600,000 (inclusiveand during the PrelBB period less tha@5 percent of their sales are iveten
$550,000 to $600,000 (inclusivedero otherwise. We then test for volume and price effects of such
developers.

Table 9Panel A reports summary statistics of new sales cour@pbievand other developers
in thePre andPostHBB periods and acrossarious price ranges around the threshdle findthat in

the PreHBB policy period opportunisticdeveloperssell only 168 homes 1.86% out of the market

23 Similar opportunistic overjiing behavior from the supply side is also documented in other contexts. For example, Ridley

and Lee (2020) examine the drug price setting behavior iméitkal industry and show thidedicare reimbursement based

on past prices of the drug could motevahanufacturers to set higher launch prices. The rationale is that health care providers
receive higher reimbursement from Medicare if past prices were higher. This evidaisoecisnsistent with the 2018 claim

from Medicarebds admisniastpreatvenmr stehatncietntfiowreed or manufactur
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volume of 9,041 unitsfor new homesale$, within which only 11 units (or 0.2% are in the[$55,
$60K] price rangg just below the threshold his result indicates these developeasl & very small
presence in the new home marggbr tothe HBB.

After the HBB policy wasintroduced,the sales volume adpportunistic developelsicreased
substantially sellingatotal of 1,441 homes1(1.16% out ofthe market volume af2,907 fomew home
sale$, increasedrom 168 unitsin the prepolicy period.And a majority (1,2190ut of 1,44) of their
salesvolumein the postperiodcomes from salesf policy affected homes with priceglowthe $600K
threshold.This evidencesuggests thah response to the policies, thggefit-maximizingopportunistic
developersdijust their sales strategiefoeousonthe market segment tife policy affectethomesbelow
the threshold price.

In particular,if we zoom in to the sales volunrethe [550K, 600K] rangethe sales volumef
opportunistic developerisicreased about 86 times from 11 units in-HE&B period to 948 units after
HBB; similarly, theirmarket share grew by about 60 times from 0.12% to 7.34%rms ofmarket
share of thesepportunistic developersithin the[550K, 600K]pricerange theysell 948 units (or one
third of the totalsales of 2,709;omparing with onlyl1 units (or1.57%of atotal salesof 700 before
the policy. These resudtfurtherimply these opportunistic developesse incentivized to concentrate
sales just below the threshold.

[--- INSERT TABLE9 ABOUT HERE---]
We then analyze the sales volumeOgDevin different price bracket®or Pre and PostHBB.

In Table9 Panel B, we run the following sales volume regression foPtdsHBB period:
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Whereci is the number of new home sales in price ibior periodt (PostHBB period), and
"Yé 0 '%d@ & iQthe total new home sales in perio@his regression specification is similar to the sales
volume regression in Sectior24exceptwe separately apply to RrandPostHBB sample periosland
include the) ) ‘O Qinteraction. We find that th@pDev sell lesghan other developert the lower end
of the housing market, as seen from the negative and statistically significant coefficidb¢toan
*OpDevfor both the Preand PosHBB periods Threshold* OpDevis negative in the PreiBB period
but positive and statistically significaimt the PostHBB periodwhich impliesOpDevsell more homes
just below the thresholithan other developePostHBB only. Specifically, the coefficient forhreshold
*OpDevis 1.436, based on the £$10k window, which implies thatdpportunistiadevelopers sell.436%
morein new sales (as a percentage of total new home saléis@ price bin at the threshold price,
compared withother developersGiven the average bin size is abdi657% (from the PodiBB
intercept coefficient), this represents an over 50% increagemo r t uni st salesvdllemgustl oper
below the threshold.

In order to testfor a pricing effect due to opportunistic developer® run the following
regressiomwith interactions foOpDev

01 QuQB 06 QaédlQn0QL ®6 Qat VO Q0 wiHOoQL (9

w6 QaévOlQy & & -

Ta