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a b s t r a c t 

In response to worsening housing affordability resulting from rapid housing price appreciation, some governments 

have introduced taxes or restrictions to reduce demand for local residential real estate by non-residents. We study 

the effectiveness of these efforts using the restrictions imposed by local Chinese governments in 2010–11 on the 

number of residential properties an individual could purchase. We use sales by developers of newly constructed 

units and exploit within city variation in the imposition of these restrictions to identify their effect on prices and 

transaction volumes. In addition to these direct effects on demand, we also identify the effects of these policies 

on supply using data from local government auctions of land to developers. Our results suggest that in the short 

run, restrictions on non-owner-occupant purchases significantly reduce activity levels by approximately 40%, 

compared to areas without restrictions. These effects diminish with time. However, there are no relative changes 

post-policy introduction in housing price between restricted and unrestricted areas. The results operate via end- 

user demand and not through the land market and the subsequent supply response by developers, as there is no 

relative change in either the number of land auctions or prices paid for land between districts with and districts 

without purchase restrictions following their introduction. 
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. Introduction 

In response to dramatically worsening affordability resulting from

ouse price inflation, local residents in some cities have targeted their

re at residential real estate purchases by non-residents. In these in-

tances they blame external capital flows to residential real estate as

 major cause of rising gap between local house prices and local in-

omes. 1 Their anger is supported by recent theoretical work: capital

nflows by non-resident purchasers who acquire residential real es-

ate for capital appreciation or as a store of wealth, as opposed to

or their own regular occupancy or to earn income from rents from

egular occupants, can cause local house prices and rents to reflect
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arger asset markets and diverge from local labour markets. 2 In re-

ponse, governments in Australia, Canada, Hong Kong, Israel, and

ingapore have all placed higher purchase taxes on non-resident buyers.

he United Kingdom and New York have adjusted the tax treatment of

on-resident owners. In Switzerland, the number of units available for

nvestor purchase is restricted. And in the summer 2018, New Zealand

ntroduced severe limits on foreign investment in residential real

state. 

Similar concerns emerged in China in late 2010 and early 2011 in

he midst of a nationwide housing boom that grew from expansive poli-

ies following the world financial crisis. In addition to concerns by local

esidents about housing affordability, the Chinese central government
ghaitech.edu.cn (L. Wang), zoeyang@cuhk.edu.hk (Y. Yang). 

2 See Favilukis and Van Nieuwerburgh (2017) for a model of a housing market 

ith local residents and non-resident investors. 
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as worried about asset price bubbles. 3 Also, unlike the countries listed

bove, in China the main target was domestic rather than international

ows. Beyond macro-prudential directives affecting mortgage interest

ates, mortgage underwriting criteria, and access to mortgage credit,

he Chinese government also directed municipalities to limit the num-

er of properties a household could purchase. Targeting investors, these

estrictions prevented buyers, depending on their residency status, from

urchasing either a second or a third property. 4 

In this paper, we test for the effectiveness of the purchase restric-

ions in calming the housing markets, lowering asset bubble risk, and

mproving affordability. Unlike the macro-prudential policies that were

mposed on all significant cities and applied to all buyer types, the pur-

hase restrictions were enacted with variation: some cities did not in-

roduce restrictions at all, while others implemented restrictions that

aried by district within the city. We exploit the within-city variation in

he tightening policies of the Chinese market to evaluate the success of

estrictions on investor demand in cooling housing markets and moder-

ting rapid house price appreciation. Our identification comes from the

tandard difference-in-differences (DiD) approach, where the variation

e exploit is across districts within cities, between new development

rojects in those districts with purchase restrictions and those without. 

The contributions of this paper to understanding the effects of gov-

rnment actions designed to calm housing market stem from both a

etter matching of data to the identification strategy and from a sup-

ly side estimation using data from local government land auctions. In

omparison with other work, we are able to execute DiD tests at a fairly

ranular level of geography, obtaining identification from the differ-

nces in changes between different districts within a city for sales by

evelopers of completed units to buyers in new development projects,

ith fixed effects for individual developments. This allows us to better

ircumvent the bias problems from non-random treatment, because of

he endogeneity of housing market conditions and policy actions, that

ccur with the cross-country or inter-city analyses of housing market

nterventions in the extant literature. We argue that any unobserved

atterns correlated with selection (imposing restrictions) are likely to

e more acute across cities than within cities because the latter cate-

ory shares the same housing and labour markets. 5 Our approach re-

ains subject to problems with non-random treatment and inter-group

ifferences because the allocation of district to treatment (restrictions)

r non-treatment (no restrictions) is tied to the area’s distance from the

ity centre. While we believe this to be a less acute violation of DiD

ssumptions, our findings survive a variety of robustness and falsifica-

ion tests that reinforce our claim that our approach is more consistent

ith the necessary assumptions of non-randomness inherent in the DiD

ethodology. 

The second aspect that sets this work apart from others in the area is

hat we are able to test for supply effects. 6 The land supply data yields
3 Mufson, S. “In China, fear of a real estate bubble. ” Washington Post , 

anuary 11, 2010. http://www.washingtonpost.com/wp-dyn/content/article/ 

010/01/10/AR2010011002767.html . And more recently Balding, C. “Why 

hina Can’t Fix Its Housing Bubble. ” Bloomberg Opinions , June 24, 2018. 

ttps://www.bloomberg.com/view/articles/2018-06-24/why-china-can-t-fix- 

ts-housing-bubble . 
4 Much of this is not for rent. A study by the Southwestern Univer- 

ity of Finance and Economics reported 20.9% of housing units are 

noccupied in 2011. As reported in Wall Street Journal , June 11, 2014, 

ttps://www.wsj.com/articles/more-than-1-in-5-homes-in-chinese-cities-are- 

mpty-survey-says-1402484499 . 
5 Those Chinese cities not imposing restrictions are overwhelmingly of lower 

olitical and economic importance (nearly all major cities and provincial capi- 

als imposed restrictions) suggesting problems with the assumption of random 

reatment in an inter-city analysis. 
6 We use buildable area, which is equal to the product of maximum allowed 

oor area ratio and land area, as our quantity measure of the supply from a given 

and auction rather than land area as it better reflects the potential number of 

partments that could result from the auctioned land. 
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esults on local government and developer behaviour that serve to assess

he price and volume effects in the apartment unit market. Data on land

uctions enables us to test whether developers reduced their bids for

and, consistent with an expectation of long-term decline in demand,

r whether local governments reduced the volume of land and potential

uildable floor area they introduced into the market, in which case local

olicy objectives would match the national priorities. Both allow us to

scertain more clearly whether the apartment market outcomes reflect

hanges in demand or whether supply side effects are also present. 

We find that quantity restrictions have substantial immediate effects

n transaction volume but no statistically different from zero effect on

esidential property prices. In the six months following the introduction

f quantity restrictions, transaction volumes in the districts within a city

hat had purchase restrictions fell over 40% relative to volumes in un-

estricted districts. Over time, this difference declines in magnitude, to

0% for a 12-month window and 24% for a two-year window. In con-

rast, the difference in the change in house prices pre-and post-policy

etween these two areas is not statistically different from zero over any

eriod in our data. The results are robust across tests if we compare

istricts as a whole and if we use a border discontinuity approach and

imit the sample to developments within a 3-km band on either side

f the border between restricted and unrestricted districts. Falsification

ests on using placebo dates and district boundaries for timing and lo-

ation yield null results, supporting the argument that the quantity re-

trictions were responsible for the differences in transactions volumes.

n comparison to our results, studies using cross-city panels find higher

olume effects and find that residential real estate prices in cities with

estrictions fall by over 10% when compared with cites without such

estrictions. The results presented here suggest that some of this may

eflect the non-random assignment of the restriction treatment. 

The land supply tests on land auction prices and volume show no sta-

istically different from zero differential changes in the number of land

uctions, buildable area “supplied ”, and the winning bids in these auc-

ions between purchase-restricted and purchase-unrestricted districts

etween the pre- and post-restriction windows. Overall, developers did

ot change their bids for land in districts restricted post-policy intro-

uction when compared with districts unrestricted, nor did local gov-

rnments show any relative difference in the number of sites brought

o auction. This is consistent with a no-supply response to the purchase

estrictions. 

We cannot unambiguously determine that the purchase restrictions

n some districts lowered aggregate citywide activity. In using a differ-

nce in differences (DiD) methodology we identify relative changes, so

t is possible that demand was just shifted from restricted districts to un-

estricted district in exactly offsetting amounts. There is a net negative

ime effect, which normally would allow us to identify the aggregate

ffects. However, because citywide higher downpayment requirements

nd higher interest rates were imposed co-temporally with district spe-

ific purchase restrictions, we cannot rule out that the aggregate nega-

ive effect results from the credit restriction channel. Transactions fall

n developments in restricted districts that are both better and worse

ubstitutes (because of location) for developments in unrestricted areas

o the aggregate decline does remain plausible. 

There are a number of possible behavioural explanations for an out-

ome where in the absence of a shift in supply quantity falls but prices

o not. If developers expect the restrictions to be loosened at some point

n the not so distant future and their holding costs are low, then they

ould have little incentive to reduce prices rather than wait until de-

and recovers once restrictions are lifted. A related explanation is loss

version behaviour by developers. The strength in the land auction mar-

et following the demand restrictions is more consistent with this first

xplanation than the loss aversion story. More generally, this outcome

oes suggest that in the presence of real estate demand booms, poli-

ies aimed at restricting demand may not be successful in the short to

edium run at addressing affordability challenges, but can dramatically

educe market activity. 

http://www.washingtonpost.com/wp-dyn/content/article/2010/01/10/AR2010011002767.html
https://www.bloomberg.com/view/articles/2018-06-24/why-china-can-t-fix-its-housing-bubble
https://www.wsj.com/articles/more-than-1-in-5-homes-in-chinese-cities-are-empty-survey-says-1402484499
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The remainder of the paper is structured as follows. Section 2 pro-

ides a brief summary of Chinese housing policies, focusing on the mix

f measures introduced by the government in 2010 and 2011 with

he objective of cooling down Chinese residential real estate markets.

ection 3 is a review of the literature on policies to slow housing mar-

ets, covering both macro-prudential regulation and quantity restric-

ions, both in China and elsewhere. In Section 4 , we describe the data

sed here as well as the identification strategy to test for effects. Finally,

n Section 5 , we present the results for price and volume effects at dif-

erent levels of geography along with falsification and placebo tests for

obustness. Section 6 concludes the paper. 

. Chinese housing market interventions 

The introduction of measures to cool the Chinese housing market in

010 and early 2011 followed a period of intense growth in the Chinese

ousing market. In the wake of the world financial crisis, China pur-

ued a program of stimulus led by an almost $US 600 billion investment

rogram announced in November 2008. 7 Some pointed to this stimulus

nd the associated increase in liquidity as driving the subsequent estate

oom: Wu et al. (2014) estimate real land prices in key Chinese cities

ose by a factor of five between 2004 and 2012. Media reports describe

igh investment flows with investors owning apartments as pure stores

f wealth: some estimated up to 30% of new apartments being purchased

nd left vacant. 8 The conditions of rapid price appreciation, surging in-

estment volume, and high rates of new construction following the post

risis stimulus eventually led the Chinese central government to intro-

uce measures intended to rein in the housing market. The State Council

ssued two directives, the Ten National Rule (effective on April 17, 2010)

nd the Eight National Rules (effective on January 26, 2011). These in-

luded changes to the Housing Provident Fund (HPF) underwriting to

ower the maximum loan to value (LTV) ratio for purchases of residen-

ial property greater than 90 m 

2 . 9 Minimum down payments on loans

rom commercial banks were increased and minimum interest rates for

ortgages were also raised. Finally, steps were taken to limit investment

n residential real estate directly by restricting the number of properties

n individual could purchase. While these were directives from the cen-

re, the implementation decision was left to lower levels of government,

here provincial governments forward the messages from the central

overnment to the municipal and lower level governments. It was then

p to a local government’s discretion to customize these policies and

etermine the time-line based on local economic conditions. 

The implementation of these policies had considerable variation by

urisdiction. First, even the financing policies, which were imposed in all

ities, varied by implementation date: May 1, 2010 in Beijing to March

1, 2011 in Hefei. 10 In contrast to the changes to LTV rules and interest

ates, purchase restrictions, which limited purchases based on hukou ,

 person’s official city residency status, were not uniformly imposed.

or instance, Guangzhou allowed those with hukou to purchase an ad-

itional unit, but forbad any purchases by non-residents; Shanghai al-

owed both to purchase just one additional unit; and many other cities
7 Reported in the New York Times, November 9, 2008 China Un- 

eils Sweeping Plan for Economy, http://www.nytimes.com/2008/11/ 

0/world/asia/10china.html . 
8 China’s Looming Real-Estate Bubble; A massive Keynesian spending program 

as misallocated capital and set the stage for a crisis. Wall Street Journal (on- 

ine), August 20, 2010. 
9 The HPF is a mandatory savings plan for employees of government, state 

wned enterprises, and some private businesses. Withdrawals are allowed only 

or the purchase of owner-occupied real estate and is a buyer’s lowest cost fi- 

ancing, but typically need to be supplemented by bank financing. Studies and 

ummaries of the HPF include Tang and Coulson (2017) , Xu (2017) , Yang and 

hen (2014) , Yeung and Howes (2006) . 
10 Our larger sample of cities is limited to 126 of the largest or economically 

ost important Chinese cities. These include all major cities and provincial cap- 

tals. 
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imited residents to two units and non-residents to one. In addition, not

ll cities imposed purchase restrictions, and of those that did so, some

id not impose them uniformly throughout all the districts in the munic-

pality or county. It is the latter group, cities that imposed restrictions on

ome districts but not on others, that we use for our analysis. We exploit

he differences between these groups before and after the imposition of

estrictions in a standard DiD identification strategy. 

For reasons given in the data section below, we use data on sales by

evelopers of new units from four cities: Chengdu, Guangzhou, Hefei,

nd Qingdao. These cities provide us with variation by city type, date

f implementation of purchase restrictions, and within-city geography.

uangzhou is a Tier 1 city, the others are Tier 2. 11 The municipal gov-

rnments introduced the policies at different times between October

010 and March 2011. In all four cities there are at least two districts

ithout quantity restrictions on resident and non-resident buyers. The

etails, introduction timing, and district allocation of the quantity re-

triction for each city are provided in Appendix Table A1 . The restric-

ions, both citywide financing restrictions and the purchase restrictions

y district, are the same in all four cities. The only variation across cities

e observe is the date of implementation. 

. Literature review 

The root issue this paper addresses is the effect on local real es-

ate of “external ” capital flows, studying the effects of policies to

urb these flows. Theoretical models of foreign demand ( Chao and Yu,

015; Tai et al., 2017 ) or non-residents more generally ( Favilukis and

an Nieuwerburgh, 2017 ) demonstrate how these inflows into local

ousing markets worsen affordability by raising house prices more than

ncomes rise. 12 In contrast, empirical studies using cross-country panels

f capital flows (as measured by the current account deficit) and house

rices are mixed: Aizenman and Jinjarak (2009) and Sa et al. (2011) find

 positive correlation between the capital account and house price infla-

ion, but Jinjarak and Sheffrin (2011) do not. Greater success in demon-

trating the relationship between capital inflows and house price in-

ation has come using city level and within city data. Papers such as

vijanovic et al. (2015) , Sá (2016) , Badarinza and Ramadorai (2018) ,

nd Pavlov and Somerville (2017) all find evidence linking capital in-

ows to residential real estate to higher local house prices. 

Our paper examines the effectiveness of housing market interven-

ion that via direct restrictions rather unlike macro-prudential policies

hat target a broader credit channel mechanism. The Chinese purchase

estrictions targeted domestic investment, with tighter constraints on

on-local investment demand. As such, they are similar in objective to

olicies in other countries that have attempted to reduce non-resident

emand through taxation. Using Chinese data is attractive for assessing

olices that restrict housing demand because of the variation in their

mplementation across geography. 

There are a number of papers in English that study the effects of the

hinese purchase restrictions. 13 Almost all of these work use a panel
11 For a discussion of Chinese city tiers see https://www.chinacheckup.com/ 

logs/articles/china-city-tiers . Traditionally rankings ranged from Tier 1 to 4, 

ut rankings are not entirely consistent; for instance, comparing YiCai Rising 

ab, and the South China Morning Post . However, consistently the largest 4–

 economies are in Tier 1 and the next group of major economic centres and 

early all provincial capitals are in the next lower tier. SCMP has 5 cities in Tier 

, 60 in Tier 2, 137 in Tier 3, and 411 in Tier 4. 
12 In Chao and Yu (2015) the welfare implications depend on how taxes on 

oreign buyers are used, while in Favilukis and Van Nieuwerburgh (2017) the 

esults are sensitive to non-resident versus local preferences for location. 
13 There is also a literature in Chinese academic journals that studies these 

olicies. Liu (2013) and Wang and Huang (2014) establish different equilibrium 

odels to gauge the effect of the purchase restriction policy. Liu (2013) states 

hat the direction of the housing price movement is unclear given the different 

onditions. Wang and Huang (2014) suggest that the purchase quota policy may 

educe housing prices, but at an insignificant magnitude. 

http://www.nytimes.com/2008/11/10/world/asia/10china.html
https://www.chinacheckup.com/blogs/articles/china-city-tiers
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f cities and a DiD methodology, comparing cities with and without re-

trictions, before and after the introduction of the restrictions. For these

apers, the challenge is the non-randomness in the application of the

reatment. Individual city governments decided whether or not to apply

he restrictions: those that did so are overwhelming the bigger, more

conomically important, faster growing cities in China. Though not an

fficial hierarchy, Chinese cities are typically ranked in tiers, where the

esignation reflects a mixture of their economic and political impor-

ance. Using the South China Morning Post- 29 of 30 Tier 1 and Tier

 cities had purchase restrictions, and only among the 137 Tier 3 cities

re there substantial numbers of cities that did not impose restrictions. 14 

herefore the DiD treatment is essentially comparing treated more “im-

ortant ” cities with untreated less important ones. 

A number of the inter-city panels analyses of the restrictions

ave used different strategies to deal with this identification problem.

ao et al. (2015) include pre-trend variables and follow the two-stage

pproach of Donald and Lang (2007) to the DiD estimation. They find

urchase restrictions associated with an 18% decline in prices and a

0% decline in sales volume in the four quarters following the intro-

uction of purchase restriction policies in restricted versus unrestricted

ities. To address the problem of unobserved difference across cities,

an and Ouyang (2018) use propensity score matching to define more

imited, but better matching treatment and control groups. They end

p with four cities that have restrictions matched to four control cities

ased on per capita GDP and population. Their regressions have lim-

ted explanatory power. However, the difference in mean differences

ppears to be a 20% relative decline in the prices in restricted cities.

imilarly, Du and Zhang (2015) construct a replica of Beijing based on

maller lower status cities that did not adopt purchase restrictions dur-

ng the period May 2010 and November 2011. They compare Beijing

rice appreciation with its replica and find that price appreciation in

eijing was 7.5 percentage points lower than predicted by the replica

fter the introduction of the restrictions. In general, the inter-city anal-

sis of Chinese purchase restrictions finds larger effects on prices than

he macro-prudential policy studies, but in all cases declines in volume

re much larger than the declines in prices. 15 

The literature on non-resident and foreign buyer restrictions and

axes outside of China is very sparse. Hilber and Schoni (2016) study

he January 2013 Swiss restrictions that banned the construction of new

econd homes in select Swiss municipalities. 16 Using a DiD methodol-

gy, they find that the ban resulted in increases in the price of second

omes (less future supply) but lowered the prices of primary homes in

ffected areas by 12% (negative economic impact). 

Our paper differs from the papers above because we address the chal-

enge with non-random treatment by using within city variation rather

han comparing restricted and non-restricted cities. We use detailed data

hat provide housing market measures at the project level. This allows us

o take advantage of the differences in the imposition of purchase restric-

ions within cities, both generally and in very local variation between
14 Using YiCai Global’s Rising Lab recent 2017 breakdown, which has six tiers, 

ll of the four Tier 1 cities (Beijing, Guangzhou, Shanghai, Shenzhen) had pur- 

hase restrictions, as did 13 of 15 Tier 1A cities (and the two that did not are 

utliers in size, Chongqing, or a questionable inclusion, Donguan), 27 of 30 Tier 

 cities had purchase restrictions, and only among Tier 3 cities are there many 

ities without restrictions (only 10 of 70 Tier 3 cities had purchase restrictions). 
15 Sun et al. (2017) , estimate the effects of purchase restrictions using data 

rom a single city, Beijing. They use a regression discontinuity design to identify 

he existence of a structural break associated with the introduction of purchase 

estrictions on a variety of real estate market variables. They are not able to 

solate the effect of purchase restrictions from other policies introduced at the 

ame time, but they find a combined effect of a 23% decline in house prices and 

1–77% in transaction volumes post-policy constraints. 
16 The policy applied to areas where second homes made up more than 20% of 

he housing stock, effectively resort areas. Hilber and Schoni note, the jurisdic- 

ions with more homeowners, more second homes, that are closer to a ski resort 

ere most opposed to the initiative. 
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estricted and unrestricted districts of cities. Within a city, treatment and

on-treatment areas share the same general housing and labour markets,

s well as the same local economy, therefore we have treatment and con-

rol groups (different districts within a single city) that should be more

imilar in conditions than is the case for the inter-city variation in the

ork cited above. We find much smaller and not statistically different

han zero price effects and smaller declines in transaction volumes than

o the papers that use variation across cities. 

The other way our work differs from previous efforts is that we are

ble to make some traction on supply effects. The second part of our

aper is an analysis of the effects of the restrictions on land sales to de-

elopers by local governments. This provides us with an indirect method

o assess the effects of the restrictions on the supply function. We know

f no other analyses of these types of restrictions on investor demand for

esidential real estate that address supply-side factors. Overall, we get

o price effects and smaller volume effects than previous work. From

he analysis of the land supply auctions to developers, we show that the

eclines in transaction activity does not result from supply reductions. 

. Data and identification 

.1. Data 

The data used in the analysis are from the Chinese Real Estate Index

ystem (CREIS). CREIS records housing transaction data in China from

nformation published by the central, provincial and local governments

n a weekly or monthly basis. Transaction data are all for new units

old by developers to end buyers reported at the city, project, and deeds

evels, where the first two are aggregate data and the last are individual

ransactions. We use monthly project level aggregate data from CREIS

or sales by developers to individual buyers of newly constructed apart-

ent (condominium) units. The data cover 49,525 projects in 126 cities

rom as early as 2005. Data is not uniformly available: often in earlier

eriods the aggregate data is available but individual transaction data

re not, or their coverage is incomplete. We are interested in the varia-

ion in purchase restrictions within a city by district limits. this restricts

s to nine of the cities in these data. And of these nine cities, we have

ufficient pre-2011 data for only four as prior to 2011 the CREIS data is

ery sparse, with no observations for most cities. We are left with data

or 2014 projects in Chengdu, Guangzhou, Hefei, and Qingdao. 

In the data we have different before and after policy introduction pe-

iods. As we describe above, the purchase restrictions were introduced

n different dates in the four cities: Guangzhou introduced policies on

ctober 15, 2010; Qingdao on January 31, 2011; Chengdu on February

5, 2011; and Hefei on March 31, 2011. For project transaction vol-

mes, we have observations from October 2009 on for all districts, but

or mean project prices, only from six months prior to the restriction

ntroduction. We drop October 2010 for Guangzhou and February 2010

or Chengdu from the data because the policies were implemented mid-

onth and we have only monthly aggregations. In the basic set of re-

ressions, we will use a six-month pre-restriction window (before) with

arying post-restriction windows. 

Following the directives from the central government, these munic-

palities imposed restrictions on the more central and core urban dis-

ricts. Buyers of properties in more distant suburban districts were not

ubject to the purchase restrictions. Strictly this violates the random

reatment requirement for DiD estimation, though less so than with city

evel data. We address this in the estimation. Fig. 1 shows the distri-

ution of projects across city districts for the four cities, differentiating

etween purchase-restricted and -unrestricted districts. In contrast, the

hanges in housing finance rules, both higher interest rates, down pay-

ent requirements, and limits on HPF loans applied in all areas. 

In the data, each observation is a project’s summary statistics for

 given month of sales of individual new housing units. Of these, we

se the average unit price (Chinese Yuan per m 

2 ), total units sold in

he project that month, and average unit size ( m 

2 ). We provide these
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Fig. 1. Purchase restrictions by district and geographic distribution of housing projects. Notes : This figure presents the geographical distribution of housing projects 

across city districts for the four cities. The areas of shaded regions correspond to the districts subject to the purchase restrictions. The dots represent the housing 

projects. 
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ummary statistics for the project aggregates in the four cities in Table 1

or the − 6-month/+12-month window. The data are broken down be-

ween purchase-restricted (Panel B) and purchase-unrestricted (Panel C)

istricts, and for periods before and after the imposition of the restric-

ions. Mean monthly sales volumes per project are lower in the restricted

istricts than in the unrestricted districts both before and after the im-

lementation of restrictions. Consistent with urban models, prices are

igher and average unit sizes are lower in more central restricted dis-

ricts than in the unrestricted suburban districts, both before and after

he implementation of restrictions. Unit prices rise in both types of dis-

ricts after the imposition of purchase restrictions, and sales volumes fall

n both district types. The latter finding is consistent with a decline in de-

and following the introduction of lending restrictions, higher interest

ates, and higher down payment requirements that affect all districts in

hese cities and were introduced at the same time. However, the rise in

rices over the period is not consistent with that explanation. The same

atterns occur in city-specific descriptive statistics, which are available

n the Online Appendix Table OL-1. 

CREIS also supplies land transaction information in China from in-

ormation published by the central, provincial, and local governments

n individual land auctions. The dataset includes characteristics such

s transaction price, transaction date, listing date, reserve price of an

uction, size and location of land parcel, maximum building area per
nit of land or floor space ratio (FSR), land type (residential, commer-

ial, industrial, mixed, and others), transaction type (negotiation [ xieyi ],

nglish auction[ paimai ], two-stage auction [ guapai ], sealed bid auction

 zhaobiao ]), and buyer name (both firm and individual). We use land

uction data for Chengdu, Guangzhou, Hefei, and Qingdao, the same

ities as above. These are sales of land through auctions from local

overnments to developers, and are thus distinct from the transactions

ased data described above. The summary statistics for these auctions

re reported in Table 2 . As with unit sales, land prices are higher in the

ore restricted districts and prices rise in both regions over the period

nder study, from 6 months prior (before) to 12 months following (af-

er) the introduction of the purchase restriction policies. Average land

rea and buildable area per land auction are lower in both regions post-

estrictions. The geographic distribution of these auctions as well as de-

criptive statistics by city are available in the Online Appendix Fig. OL-1

nd Table OL-2. 

.2. Specification 

If the government interventions were successful, then we would

xpect to see both a decline in transaction volume as investors re-

uced purchases, and a decline in prices in response to the inward shift

n demand. We hope to exploit within-market differences, where the
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Table 1 

Summary statistics – housing projects ( − 6/+12 months). 

Sample Before restriction After restriction 

Statistics Mean S.D Mean S.D 

Panel A: All districts 

Avg. price/m 

2 8200.41 5219.12 9356.20 6478.49 

Total transactions 40.26 63.34 25.98 46.81 

Avg. unit size (m 

2 ) 110.69 47.53 106.65 47.36 

Observations 3303 7465 

Panel B: Restricted districts 

Avg. price/m 

2 9378.54 5720.57 11,257.92 7393.86 

Total transactions 37.92 62.95 22.90 44.90 

Avg. unit size (m 

2 ) 106.99 45.85 103.37 45.35 

Observations 2296 4563 

Panel C: Unrestricted districts 

Avg. price/m 

2 5514.23 2088.27 6366.01 2717.28 

Total transactions 45.59 63.95 30.81 49.28 

Avg. unit size (m 

2 ) 119.12 50.16 111.81 49.94 

Observations 1007 2902 

Notes : This table reports the project aggregates in four cities (Chengdu, 

Guangzhou, Hefei, and Qingdao). The data are broken down between pur- 

chase restricted and unrestricted districts, and for 6 months before and 12 

months after the imposition of the restrictions. 
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estrictions in some areas result in a larger drop in demand in those ar-

as, when compared with areas in the city that did not restrict demand.

etween the pre- and post-restriction periods, the areas with restriction

hould have relative declines in both prices and volumes. The price ef-

ect, though depends, on the extent of downward price rigidity. In par-

icular, if developers are not under pressure from lenders to liquidate

nsold properties, and they believe that restrictions are temporary, it
Table 2 

Summary statistics: land Auctions ( − 6/+12 mon

Sample Before restriction 

Statistics Mean S.D

Panel A: All districts 

Avg. price/m 

2 of buildable 1636.91 196

Land area 46,481.29 46,

Buildable area 110,199.19 137

Distance to CBD 31.89 22.

Auction type 0.51 0.5

FSR 2.43 1.3

Observations 413 

Panel B: Restricted districts 

Avg. price/m 

2 of buildable 2765.66 221

Land area 45,703.78 46,

Buildable area 126,513.11 169

Distance to CBD 22.22 12.

Auction type 0.45 0.5

FSR 2.93 1.5

Observations 119 

Panel C: Unrestricted districts 

Avg. price/m 

2 of buildable 1180.04 164

Land area 46,796.00 45,

Buildable area 103,595.93 121

Distance to CBD 35.81 24.

Auction type 0.53 0.5

FSR 2.23 1.2

Observations 294 

Notes : This table reports the district-month leve

in districts with and without the purchase restric

Hefei, and Qingdao), 6 months before and 12 m

strictions. 
ay be more profitable to not reduce prices and wait out the decline in

emand, i.e. their reservation price does not fall. 

The baseline regression specifications for the DiD analysis. The first

s the standard treatment where we have a dummy variable After t that

akes on the value of one in the months after the introduction of pur-

hase restrictions. Projects in districts where purchase restrictions are

r will be imposed have the value of one for the dummy variable Treat i .

he DiD effect is captured in the interaction of these two in Treat i 
∗ After t .

ormally: 

 𝑖,𝑡 = 𝛼 + 𝛽1 ∗ 𝑇 𝑟𝑒𝑎𝑡 𝑖 ∗ 𝐴𝑓𝑡𝑒𝑟 𝑡 + 𝛽2 ∗ 𝐴𝑓𝑡𝑒𝑟 𝑡 + 𝛽3 ∗ 𝑋 𝑖,𝑡 

+ 𝜇𝑖 + 𝛿𝑡 + 𝜖𝑖,𝑡 (1) 

here y i,t is one of the outcome variables (price or transactions) for

roject i in year–month t. X i,t are other time and project specific control

ariables. 𝜇i refers to the project fixed effects, capturing the unobserved

ean variations across projects. 𝛿t is the set of year–month fixed effects.

he estimated coefficient of interest for the DiD effect is 𝛽1 . The dummy

ariable Treat i does not enter on its own because it is subsumed in the

roject fixed effects 𝜇i . Policy implementation dates vary, so After t is not

erfectly co-linear with the year–month fixed effects 𝛿t . 

We use two alternative specifications. Both address the effects the

nnate differences between the treatment and non-treatment districts

ight have on the DiD coefficients of interest in ways not covered

y Specification (1), which assumes no systematic time-varying pre-

reatment differences. 

The first allows for non-parallel trends in the data in the period prior

o the treatment (introduction of restrictions). We do this by allowing

he pre-treatment (months before purchase restrictions were applied)

ean effect for the projects in districts where there will be restrictions

o vary from that of the non-treatment districts. Formally, we interact

reat i (the treatment fixed effect) with 𝐵𝑒𝑓𝑜𝑟𝑒 ′
𝑡 
, which has the value of

ne for the second three months of the six month pre-restriction period
ths). 

After restriction 

 Mean S.D 

4.69 1654.94 4042.24 

070.92 39,918.21 40,160.87 

,017.04 98,243.17 121,477.48 

26 32.07 21.58 

0 0.49 0.50 

9 2.42 1.41 

537 

7.75 2758.29 6659.87 

786.53 40,001.56 41,512.22 

,296.45 91,087.20 88,064.52 

31 26.49 15.84 

0 0.50 0.50 

3 2.63 1.42 

182 

9.26 1089.28 1056.17 

854.86 39,875.47 39,509.68 

,259.45 101,911.86 135,419.57 

13 34.93 23.51 

0 0.49 0.50 

7 2.32 1.40 

355 

l summary statistics for land transactions 

tions in four cities (Chengdu, Guangzhou, 

onths after the implementation of the re- 
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17 We use window mid-point trend values, where Trend = 1 for October 2008. 

For +6 month the values are 25 and 31; for ± 12 months they are 25 and 37. 

Strictly we calculate the trend effect pre and post for both groups and take the 

difference in the differences. 
nd zero otherwise. Other elements are similar to specification (1): 

 𝑖,𝑡 = 𝛼 + 𝛽1 ∗ 𝑇 𝑟𝑒𝑎𝑡 𝑖 ∗ 𝐵𝑒𝑓𝑜𝑟𝑒 ′𝑡 + 𝛽2 ∗ 𝑇 𝑟𝑒𝑎𝑡 𝑖 ∗ 𝐴𝑓𝑡𝑒𝑟 𝑡 
+ 𝛽3 ∗ 𝐴𝑓𝑡𝑒𝑟 𝑡 + 𝛽4 ∗ 𝑋 𝑖,𝑡 + 𝜇𝑖 + 𝛿𝑡 + 𝜖𝑖,𝑡 (2) 

ere 𝛽1 will show the sign and statistical significance of a pre-treatment

rend difference for projects in districts with purchase restrictions that

ould cause specification (1) to violate the no-parallel-trends assump-

ion. The estimated coefficient of interest for the DiD effect is 𝛽2 . The

agnitude of the difference is the difference between 𝛽2 and 𝛽1 . 

The second alternative imposes a functional form to address trend

ifferences in the dependent variable before and after the introduction

n restrictions across the two groups of districts. Here, we allow for dif-

erent trends between the restricted and non-restricted areas, through

rend and Treat ∗ Trend , and then the difference in differences above and

eyond this through a third interaction Treat ∗ Trend ∗ After . The full spec-

fication is: 

 𝑖,𝑡 = 𝛼 + 𝛽1 ∗ 𝑇 𝑟𝑒𝑛𝑑 + 𝛽2 ∗ 𝑇 𝑟𝑒𝑎𝑡 𝑖 ∗ 𝑇 𝑟𝑒𝑛𝑑 + 𝛽3 ∗ 𝑇 𝑟𝑒𝑎𝑡 𝑖 
∗ 𝑇 𝑟𝑒𝑛𝑑 ∗ 𝐴𝑓𝑡𝑒𝑟 𝑡 + 𝛽4 ∗ 𝐴𝑓𝑡𝑒𝑟 𝑡 + 𝛽5 ∗ 𝑋 𝑖,𝑡 

+ 𝜇𝑖 + 𝜆𝑚𝑜𝑛𝑡ℎ + 𝜖𝑖,𝑡 (3) 

he variables have the same meaning noted above, except that 𝜆month is a

onth fixed effect for seasonality. The sign of the DiD effect is captured

y 𝛽3 . There is not a simple parameter or combination of parameters

o identify the magnitude of the effects of the restrictions because they

epend on the values for Trend . We will estimate the changes for each of

he windows using the mid-trend value for each before and after window

eriod. As with the two previous specifications stand alone values for

reat are subsumed in the project fixed effects. 

All of the specifications suffer from a possible problem that we iden-

ify only relative changes between treated and untreated (purchase re-

tricted and unrestricted) districts. So, a negative estimated coefficient

annot differentiate between total declines and a redistribution of de-

and from one area to another. Tables 1 and 2 show transactions de-

lined in both restricted and unrestricted districts after the introduction

f restrictions. However, this occurred along with financing restrictions

hat applied globally in these cities. Thus we cannot separate out the

ure absolute effect of the purchase restrictions. Formally, for each city

here is a magnitude of a negative effect of the financing restrictions

n transactions in both areas that is sufficiently large that the purchase

estrictions had no aggregate effect, but merely transferred sales from

ne area to another. However, the similar pattern of declines in mean

alues between entire districts and those areas that are closer substi-

utes (comparing restricted and unrestricted areas) from the summary

tatistics for projects in the districts ( Table 1 ) and those in 3 km bands

long the border between restricted and unrestricted districts (Online

ppendix Table OL-3) are consistent with an actual decline. 

. Results 

.1. Apartment Sales 

These empirical estimates of the relative effect of purchase restric-

ions use monthly residential development project level data for prices

nd sales volumes of apartment unit sales by month. In Table 3 , we test

he difference in individual development project mean log apartment

rices per m 

2 of floor area across districts before and after the intro-

uction of purchase restrictions. All else being equal, one would expect

igher relative demand in unrestricted areas post policy introduction

hat did not limit demand. This could result from larger declines in re-

tricted areas or because demand shifted from restricted to unrestricted

reas. Either way, with any inelasticity in supply, we would expect to

ee prices rise in the unrestricted areas relative to the districts with pur-

hase restrictions. 

All regressions in Table 3 use a six-month pre-treatment window,

hich varies slightly by city as shown in Appendix Table A1 . The first
hree regressions in Table 3 use a six-month post-purchase restriction

olicy implementation post window; the second three use a 12-month

ost window. Within each window length group, the regressions are

rdered by specification. This table structure will be used for most of

he tests. 

The DiD effect for specifications (1) and (2) is the coefficient on

reat ∗ After . For specification (3), it is the estimated coefficient on

reat ∗ Trend ∗ After . The calculation of the magnitude of the effects varies

y specification. For specification (1), it is the estimated coefficient on

reat i 
∗ After t ; for specification (2), the difference between Treat i 

∗ After t 
nd 𝑇 𝑟𝑒𝑎𝑡 𝑖 ∗ 𝐵𝑒𝑓𝑜𝑟𝑒 ′𝑡 ; and for specification (3), specific trend start

nd end values were applied to the benchmark pre- and post-periods

nd then multiplied by Trend t , Treat i 
∗ Trend t , and Treat i 

∗ Trend t 
∗ After t . 

17 

here is no statistically significant difference in the change in prices

ost-restriction implementation date between development projects in

egions with purchase restrictions and those without. The point esti-

ates are also small in magnitude, ranging from 1.0% to 3.4% across

pecifications. We examined longer windows of 18 and 24 months post-

estriction policy introduction and found similar results, i.e. no differ-

nce in demand, or strongly downward sticky prices in the restricted

istricts pre- and post- relative to unrestricted districts (the table is avail-

ble in the Online Appendix Table OL-4). 

In contrast to the effect on prices, there are qualitatively large and

tatistically different from zero effects of the purchase restrictions on dif-

erences in transaction volumes across the two types of districts. Table 4

hows that transaction volumes drop off much more after the introduc-

ion of restrictions in projects in the districts with purchase restrictions

han in those without: falling by 42–51% in the six-month window. As

he analysis window lengthens, the size of the effect declines, to a 30–

6% decline for the 12-month window. These changes are statistically

ifferent from zero across all three specifications. We also tested for

onger windows, finding negative and statistically different than zero

iD effects, though with smaller point estimates (24–26% decline in

ransactions) than in the shorter 6 and 12 month post-policy windows.

hese results are available in the Online Appendix Table OL-5. 

Though the price regressions did not suggest a differential effect from

he presence of restrictions, the effect is very strong and clear on the vol-

me of property purchases. The absence of a price effect could occur be-

ause of downward sticky prices or a significant inward shift in supply.

elow in the land auction regressions we test for evidence of the latter

echanism. We also ran the log price and transactions regressions indi-

idually for each city (the results are included in the Online Appendix

ables OL-6 and OL-7). The patterns in the results are identical for all

ities to that found in the aggregate results presented here, though with

ariation in the point estimates across cities. 

A key concern in these data is that there are difference between cen-

ral (restricted) and suburban (unrestricted) districts that generate the

bserved results rather than the purchase restriction treatment. To ad-

ress this, and test for robustness beyond different specifications, we

onduct border discontinuity regressions using the DiD methodology.

ere we limit the sample to projects within 3 km of the border between

istricts where purchase restrictions are imposed and those where they

re not. While the districts are different, this should reduce the varia-

ion in unobserved location characteristics between projects in the re-

tricted vs. unrestricted districts by excluding those that are particularly

lose (in the restricted districts) or far away (in the unrestricted districts)

rom the urban centre. This should also serve as a better application of

he random assignment assumption than in the district level regressions

bove. Figures showing the location of these projects and tables with

he descriptive statistics of their monthly unit sales are included on the
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Table 3 

District level DiD – prices. 

Dependent variable ln(average transaction price) 

Time window − 6 m to 6 m − 6 m to 12 m 

Model specification (1) (2) (3) (4) (5) (6) 

Treat ∗ Before 0.009 0.016 

(0.016) (0.017) 

Treat ∗ After 0.010 0.017 0.018 0.034 

(0.024) (0.026) (0.026) (0.029) 

Treat ∗ Trend − 0.002 0.003 

(0.004) (0.003) 

Treat ∗ Trend ∗ After 0.001 − 0.000 

(0.001) (0.001) 

After 0.002 − 0.002 0.011 0.047 ∗∗ 

(0.023) (0.019) (0.023) (0.020) 

Trend 0.015 ∗∗∗ 0.007 ∗∗∗ 

(0.003) (0.002) 

ln(size) 0.039 0.039 0.039 0.081 ∗ 0.081 ∗ 0.083 ∗ 

(0.055) (0.055) (0.055) (0.045) (0.045) (0.045) 

Observations 6779 6779 6779 10,768 10,768 10,768 

R-squared 0.883 0.883 0.883 0.849 0.849 0.848 

Year–Month FE Yes Yes No Yes Yes No 

Project FE Yes Yes Yes Yes Yes Yes 

Month FE No No Yes No No Yes 

Notes : This table shows the difference in individual development project mean log apart- 

ment prices per square meter across districts 6 months before and 6–12 months after the 

introduction of purchase restrictions. Trend starts at 1 for October 2008. Standard errors are 

clustered at the district level and are shown in parentheses under the estimated coefficients. 

We use ∗∗∗ , ∗∗ , and ∗ to denote significance at the 1%, 5%, and 10% level, respectively. 

Table 4 

District level DiD – transactions. 

Dependent variable ln(number of transactions) 

Time window − 6 m to 6 m − 6 m to 12 m 

Model specification (1) (2) (3) (4) (5) (6) 

Treat ∗ Before − 0.108 − 0.070 

(0.083) (0.087) 

Treat ∗ After − 0.423 ∗∗∗ − 0.618 ∗∗∗ − 0.299 ∗∗∗ − 0.431 ∗∗∗ 

(0.102) (0.090) (0.095) (0.093) 

Treat ∗ Trend − 0.005 0.049 ∗∗∗ 

(0.024) (0.017) 

Treat ∗ Trend ∗ After − 0.012 ∗ − 0.022 ∗∗∗ 

(0.007) (0.006) 

After − 0.286 ∗ − 0.534 ∗∗∗ − 0.217 ∗ − 0.070 

(0.146) (0.168) (0.120) (0.143) 

Trend 0.016 − 0.068 ∗∗∗ 

(0.017) (0.011) 

Observations 6779 6779 6779 10,768 10,768 10,768 

R-squared 0.666 0.666 0.655 0.619 0.618 0.606 

Year–Month FE Yes Yes No Yes Yes No 

Project FE Yes Yes Yes Yes Yes Yes 

Month FE No No Yes No No Yes 

Notes : This table shows the difference in individual development project mean log transaction volume 

across districts 6 months before and 6–12 months after the introduction of purchase restrictions. Trend 

starts at 1 for October 2008. Standard errors are clustered at the district level and are shown in paren- 

theses under the estimated coefficients. We use ∗∗∗ , ∗∗ , and ∗ to denote significance at the 1%, 5%, and 

10% level, respectively. 
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nline Appendix Fig. OL-2. In limiting the sample to projects within

 km of the border between restricted an unrestricted districts we should

xclude developments that are the least alike: the highest priced core ur-

an areas developments and the least expensive, most distant suburban

evelopments. 

In Tables 5 and 6 , we present the same regressions as those shown

n Tables 3 and 4 but using the more focused border discontinuity sam-

le. The differences between the border and entire district samples vary

lightly by specification, but the patterns and general magnitudes are
onsistent across both samples. The overall results for prices are again

ualitatively small and not statistically different from zero. For transac-

ions, again we find large and statistically different from zero declines

n transaction volume in the 3 km band in the restricted districts rela-

ive to those in the same width band just across the district border. The

ffects are a little larger than in the district analysis, with declines all

pproximately 48–51% across specifications, falling to declines of 31–

7% for the 12-month windows. This suggests more demand switching

n these areas compared to the districts overall as the areas should be
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Table 5 

3 km border band DiD – prices. 

Dependent variable ln(average transaction price) 

Time window − 6 m to 6 m − 6 m to 12 m 

Model specification (1) (2) (3) (4) (5) (6) 

Treat ∗ Before − 0.001 0.014 

(0.020) (0.023) 

Treat ∗ After 0.003 0.012 0.017 0.035 

(0.022) (0.028) (0.023) (0.029) 

Treat ∗ Trend − 0.004 0.004 

(0.004) (0.004) 

Treat ∗ Trend ∗ After 0.001 − 0.001 

(0.001) (0.001) 

After 0.036 0.020 0.040 0.077 ∗∗∗ 

(0.027) (0.030) (0.025) (0.028) 

Trend 0.013 ∗∗∗ 0.005 ∗ 

(0.003) (0.003) 

ln(size) 0.017 0.016 0.018 0.067 0.066 0.067 

(0.063) (0.062) (0.063) (0.053) (0.053) (0.052) 

Observations 4431 4431 4431 7130 7130 7130 

R-squared 0.855 0.855 0.855 0.811 0.811 0.811 

Year–Month FE Yes Yes No Yes Yes No 

Project FE Yes Yes Yes Yes Yes Yes 

Month FE No No Yes No No Yes 

Notes : This table presents the same regression as those shown in Table 3 , using a sample 

that contains projects within 3 km of the border between districts where purchase restric- 

tions are imposed and those where they are not. The dependent variable is log average 

transaction price. Trend starts at 1 for October 2008. Standard errors are clustered at the 

district level and are shown in parentheses under the estimated coefficients. We use ∗∗∗ , ∗∗ , 

and ∗ to denote significance at the 1%, 5%, and 10% level, respectively. 

Table 6 

3 km border band DID – transactions. 

Dependent variable ln(number of transactions) 

Time window − 6 m to 6 m − 6 m to 12 m 

Model specification (1) (2) (3) (4) (5) (6) 

Treat ∗ Before − 0.109 − 0.054 

(0.094) (0.099) 

Treat ∗ After − 0.478 ∗∗∗ − 0.619 ∗∗∗ − 0.308 ∗∗ − 0.422 ∗∗∗ 

(0.134) (0.133) (0.127) (0.136) 

Treat ∗ Trend − 0.012 0.077 ∗∗∗ 

(0.037) (0.022) 

Treat ∗ Trend ∗ After − 0.012 ∗∗ − 0.031 ∗∗∗ 

(0.005) (0.007) 

After − 0.247 − 0.382 − 0.309 ∗ − 0.149 

(0.160) (0.235) (0.165) (0.195) 

Trend 0.001 − 0.064 ∗∗∗ 

(0.025) (0.017) 

Observations 4431 4431 4431 7130 7130 7130 

R-squared 0.668 0.668 0.666 0.618 0.617 0.608 

Year–Month FE Yes Yes No Yes Yes No 

Project FE Yes Yes Yes Yes Yes Yes 

Month FE No No Yes No No Yes 

Notes : This table presents the same regression as those shown in Table 4 , using a sample that contains 

projects within 3 km of the border between districts where purchase restrictions are imposed and 

those where they are not. The dependent variable is log transaction volume. Trend starts at 1 for 

October 2008. Standard errors are clustered at the district level and are shown in parentheses under 

the estimated coefficients. We use ∗∗∗ , ∗∗ , and ∗ to denote significance at the 1%, 5%, and 10% level, 

respectively. 
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loser substitutes that are the larger areas. Longer windows yield re-

ults consistent with smaller aggregate declines in volume with window

ength, as with the district regressions above. 

In all these regressions using specification (2), for both prices and

olumes, we regularly reject a unique pre-trend for districts where

ubsequently the municipal government will impose purchase restric-

ions. The coefficient 𝛽4 on 𝑇 𝑟𝑒𝑎𝑡 𝑖 ∗ 𝐵𝑒𝑓𝑜𝑟𝑒 ′𝑡 identifies the percentage
ean difference between prices or transaction volumes for projects in

he districts that have purchase restrictions imposed 3–6 months vs.

–3 months prior to the restriction implementation. This estimated co-

fficient is never statistically different from zero and is typically small

n magnitude. As a result, in subsequent apartment sales tables, we will

ust present specification (1). For the land sales data, we will re-test

hese three specifications. 
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.2. Robustness tests 

The DiD specifications used above ideally have a random allocation

f the treatment across observations. This does not strictly hold here

ecause treatment is geographic and systematic: inner districts have re-

trictions and outer, more suburban districts do not. Our results may be

ompromised if there is a geographically correlated effect that occurs

ith the purchase restrictions or it is the geography of the treatment

hat matters more than the treatment itself. For instance, if restrictions

ave a larger effect on more expensive units, which are those in the in-

er districts. So the financing restrictions, which were imposed on all

ities and all districts at the same time as the purchase restrictions but

id not hold for units less than or equal to 90 m 

2 in size. The cost of

nancing restrictions, might bind more for more expensive units. In the

tandard monocentric urban model, both unit prices and sizes will vary

arametrically with distance from the city centre. To address whether

ur findings reflect a co-temporal other effect or the purchase restric-

ions, we conduct a number of tests to determine whether the results

bove are robust to changes in variation of geography and timing. 

Our primary test for the validity of the results are two falsification

ests, one in geography and one in time. The first is a border disconti-

uity DiD placebo test, where we create an artificial district boundary

ithin districts without purchase restrictions. This addresses whether

he difference we see in the DiD regressions above reflects purchase re-

trictions, or just a more general effect related to distance from the city

entre, since the purchase-restricted areas are closest to the urban core.

or instance, the higher down payment requirements from the macro-

rudential policies introduced during the same time period as the pur-

hase restrictions could depress demand more for higher priced proper-

ies, which are more likely to be located in purchase restriction, urban

ore areas. If price falls continuously with distance, then this would

how up again in this placebo test. The second placebo test examines

hether the DiD effects above just reflect more general time patterns,

ither as part of the real estate cycle that affected districts deferentially.

e proxy the introduction of the purchase restrictions as occurring sepa-

ately as prior and subsequent to when they actually occurred, and have

oth pre- and post- periods lie entirely in the period either prior to or

ost the actual introduction of restrictions. 

The geographic tests create a placebo purchase restriction and 3 km

and in districts that do not actually have restrictions. One half of this

and lies 0–3 km from the border with the actual purchase restriction

istricts, but is entirely in non-restricted districts. This is compared with

he second half of the band that lies 3–6 km from the border. The falsifi-

ation test is that demand fell more for more expensive areas, as defined

y proximity to, so we assign the placebo treatment effect to the 0–3 km

and area, which is closer to the city centre. Appendix Table A2 shows

he results of this geographic falsification test for specification (1). There

s no statistically significant difference in the changes in prices or trans-

ction volume between the two areas pre-and post-restriction dates. As

ell, the point estimates are small. This is consistent with the results

e present above being the result of the difference in restrictions across

istricts, and not a continuous effect of the differences in proximity to

he city centre. 

The time falsification tests are presented in Appendix Table A3 again

ust using specification (1). Because of limited price data more than

ix months prior to the restriction imposition dates we are constrained

o testing transaction volumes alone. Regressions (1) and (2) have a

lacebo restriction assigned to a period prior to the actual restrictions:

–6 months prior for regression (1) and 0–10 months for regression (2),

here both pre-and post-restriction periods occur before the actual in-

roduction of restriction. For regressions (3)–(5) both periods occur af-

er the actual introduction, so the placebo is assigning a no-treatment

here one actually existed. Within these groups, the regressions differ

y window length. The results are consistent: the estimated coefficient

n the interaction Treat i 
∗ After t is consistently not statistically different
rom zero. The effects are thus tied to the policy interventions by local

overnments and not a more general time effect. 

The second class of robustness tests addresses the concern that

acro-prudential lending restrictions that have geographic variation

n their effects cause our results. For instance, because the financing

estrictions effect units differently by price, which varies by distance

rom the CBD, as do the imposition of the purchase restrictions. To test

nd control for the possibility of geographically correlated changes, we

onduct two types of tests. The first introduces distance controls in the

orm of distance to the CBD for the district sample and distance to the

reatment/no-treatment district border for the 3 km border sample, both

n their own and interacted with time. The second segments the sample

y property size, using only transactions of properties less than 90 m 

2 in

ize, as the financing restrictions only applied to units above this size.

or brevity and not to distract from the main focus of the paper the

mpirical results of these final three tests are presented in the Online

ppendix Tables OL-8, OL-9, and OL-10. 

Introducing controls for the distance to the CBD or the distance to

he border between restricted and unrestricted districts does not change

ur results on the relative effect of purchase restrictions on development

roject transaction volumes. The DiD effects from purchase restrictions

re declines of 22–36% in transaction volumes for post-policy windows

f 6–12 months. Transaction volume increase with distance from the

BD, but the slop of this gradient does not change post-policy intro-

uction. Distance to the border, in the 3 km sample, does not affect

ransaction volume, either generally or after. A direct comparison of

he results with those in Tables 6 and 7 is not possible because includ-

ng the distance measures requires excluding the development project

xed effects. Even so, the results support are primary findings that pur-

hase restrictions reduce transaction volume, and that these effects are

ubstantially smaller in intra-city analysis than in inter-city analysis. 

If we limit the sample to units less than 90 m 

2 in size we continue to

et negative DiD treatment effects on development project transaction

olumes for the purchase restrictions treatment. However, none of the

stimated coefficients are significantly different than zero. These results

re not directly comparable because we use a smaller data sample with

igher variance: projects where we have transactions of smaller units

hat can be aggregated to the project level. This limits us to only some

rojects from two cites: Qingdao and Hefei. The project volume figures

re built up from projects where we have individual unit transactions,

hich results in a smaller set of projects (approximately 55% smaller)

ielding larger standard errors. More importantly, the expected effect

n small units is not clear. The absence of financing restrictions might

ncrease demand for these units, which are more common in central

urchase-restricted districts. Alternatively, for investors seeking to pur-

hase multiple units the cost of capital became lower for the purchase

ne large unit than two smaller units of the same total purchase price. 

.3. Land supply – government auctions 

The analysis in the previous section evaluates the outcomes in the

arket for completed apartment (condominium) units. We cannot nec-

ssarily distinguish which part of the identified changes comes from the

ffect on buyer demand because of purchase restrictions, and which part

ay come from a supply response by developers. For instance, the ob-

erved drop in volume without a decline in prices is consistent with a

hift inwards in both demand and supply curves. It is also consistent with

 drop in demand but no drop in developer reservation price, because

he profit maximizing strategy is to wait until the policies are reversed

ather than sell at a discount. 

To shed light on supply side effects, we perform the same DiD tests on

he land supply market. In Chinese cities, local governments determine

and supply through the auction of lands they designate as available

o developers, which is an important source of local government rev-

nue. The short-run quantity effects of these auctions should reflect local
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Table 7 

Land supply analysis: price (transaction level). 

Dependent variable ln(transaction price/buildable land area) 

Time window − 6 m to 6 m − 6 m to 12 m 

Model specification (1) (2) (3) (4) (5) (6) 

Treat ∗ Before 0.032 − 0.053 

(0.212) (0.206) 

Treat ∗ After − 0.051 − 0.020 − 0.067 − 0.107 

(0.168) (0.244) (0.175) (0.221) 

Treat ∗ Trend − 0.074 ∗ − 0.011 

(0.039) (0.021) 

Treat ∗ Trend ∗ After 0.009 − 0.000 

(0.008) (0.007) 

After 0.059 − 0.086 − 0.034 0.049 

(0.202) (0.212) (0.176) (0.157) 

Trend 0.033 − 0.003 

(0.035) (0.015) 

Auction type − 0.104 − 0.103 − 0.093 − 0.149 − 0.150 − 0.126 

(0.172) (0.172) (0.168) (0.132) (0.132) (0.126) 

ln(size) − 0.127 ∗∗∗ − 0.127 ∗∗∗ − 0.122 ∗∗∗ − 0.103 ∗∗∗ − 0.103 ∗∗∗ − 0.099 ∗∗∗ 

(0.044) (0.045) (0.045) (0.036) (0.036) (0.036) 

FSR − 0.219 ∗∗∗ − 0.218 ∗∗∗ − 0.225 ∗∗∗ − 0.186 ∗∗∗ − 0.187 ∗∗∗ − 0.190 ∗∗∗ 

(0.040) (0.041) (0.038) (0.035) (0.035) (0.038) 

ln(distance to CBD) − 0.212 ∗∗ − 0.213 ∗∗ − 0.204 ∗∗ − 0.229 ∗∗ − 0.228 ∗∗ − 0.244 ∗∗ 

(0.100) (0.102) (0.097) (0.095) (0.096) (0.101) 

Observations 673 673 673 950 950 950 

R-squared 0.660 0.660 0.662 0.599 0.599 0.589 

Year–Month FE Yes Yes No Yes Yes No 

Land Type FE Yes Yes Yes Yes Yes Yes 

District FE Yes Yes Yes Yes Yes Yes 

Month FE No No Yes No No Yes 

Notes : This table presents the price effects in the land auctions in response to the purchase restriction 6 

months before and 6–12 months after the introduction of purchase restrictions. The dependent variable 

is the log of price per buildable area. The Trend is a time trend variable equals 1 for October 2008. 

Standard errors are clustered at the district level and are shown in parentheses under the estimated 

coefficients. We use ∗∗∗ , ∗∗ , and ∗ to denote significance at the 1%, 5%, and 10% level, respectively. 
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overnments’ decisions to bring land to the market, while price effects

re determined by the bids of developers, given the current and expected

uture supply of land as well as and expected conditions in the apart-

ent market when they expect to sell units developed on the land that

s for auction. Thus, we interpret the quantity effects, number of land

uctions and total buildable area, as reflecting government land supply,

nd the price effects developer demand given this supply. 18 No decline

n land supply, but a decline in prices, suggests that there is an inward

hift in developer supply. Alternatively, no decline in land auction bids

s more consistent with developers waiting out the policy without lower-

ng prices. This reflects future supply and not the number of units offered

or sale by developers from their completed buildings (inventory). 

Estimates of the differential effect of purchase restrictions on the

rice bid for land in restricted and unrestricted districts price effects in

he land auctions are shown in Table 7 . The dependent variable is the

og of price paid for land per buildable m 

2 , the land component of po-

ential buildable area. The fact that the coefficients on the DiD measures

re not statistically different from zero rejects the hypothesis that land

uction prices changed deferentially in response to the variation in pur-

hase restrictions on apartment buyers. The point estimates suggest a

oderate decline of between 2% and 11%, but the standard errors are

uite large to have any confidence in these magnitudes or price direc-

ion. The results imply that given the supply of land for development,

evelopers did not lower their bids further, or raise them less, in the

istricts with restrictions. This has two possible explanations: either the

upply of auctions dropped enough to keep prices stable, or developers

ere confident that there would not be a major long-term effect on prof-
18 Total potential supply of apartment space in the auctioned land is calculated 

s the total auction land area times the maximum allowed floor space ratio 

FSR), which is the ratio of built area to land area used in land use regulations. 

o  

d  

T  

c  

n  
tability from the purchase restrictions, as land bids reflect sales of units

t least two years further on in the development process. 

To test for land supply effects by local governments, we test two

ifferent measures of quantity in land supply. The first is the number

f land auctions that occurred, and the second is the total buildable

rea that could result from development on the auctioned land. The

umber of auctions is aggregate counts per district-month, or the totals

n a district in a given month, so our observation count is much lower

han in the other analyses here. For buildable area per auction, we use

ndividual land auctions as the unit of observation and are assessing the

ariation over time and across districts in the amount of buildable area

ffered in any given land auction. 

Table 8 shows the relative change in the number of land auctions

etween restricted and unrestricted districts over the period before and

fter the implementation of the purchase restrictions. There is no ap-

arent change, since the raw magnitudes of the point estimates are all

elow a 4% change and the standard errors are large relative to the point

stimates. Table 9 presents the building area regressions. Here too, we

annot reject the hypothesis that following the restrictions, buildable

rea per auction did not decline in restricted areas, compared with non-

estricted areas. However, the point estimates of declines are large in

agnitude, though offset by the very sizable standard errors. Falsifica-

ion tests like those applied to the project data and presented in Ap-

endix Tables 2 and 3 do not yield any statistically different from zero

esults. 

The land supply regressions do not indicate an inward shift in sup-

ly in response to the purchase restrictions. Land prices, the number

f parcels auctioned, and the buildable potential did not change in any

ifferential way between districts with restrictions and those without.

his pattern is consistent with developers who see the government poli-

ies as temporary, to be reversed after some period. As a result, with

o drop in the offered land in restricted areas compared to unrestricted
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Table 8 

Land supply analysis: quantity (district month level). 

Dependent variable ln(number of transactions) 

Time window − 6 m to 6 m − 6 m to 12 m 

Model specification (1) (2) (3) (4) (5) (6) 

Treat ∗ Before − 0.065 0.015 

(0.150) (0.143) 

Treat ∗ After 0.038 − 0.033 0.025 − 0.002 

(0.201) (0.215) (0.163) (0.153) 

Treat ∗ Trend − 0.089 0.004 

(0.070) (0.034) 

Treat ∗ Trend ∗ After 0.019 0.000 

(0.017) (0.010) 

After − 0.076 − 0.346 − 0.155 − 0.063 

(0.286) (0.417) (0.248) (0.236) 

Trend 0.066 − 0.006 

(0.059) (0.018) 

Observations 222 222 222 341 341 341 

R-squared 0.570 0.570 0.559 0.515 0.514 0.474 

Year–Month FE Yes Yes No Yes Yes No 

District FE Yes Yes Yes Yes Yes Yes 

Month FE No No Yes No No Yes 

Notes : This table presents the price effects in the land auctions in response to the purchase 

restriction 6 months before and 6–12 months after the introduction of purchase restric- 

tions. The dependent variable is the log transaction volume. The Trend is a time trend 

variable equals 1 for October 2008. Standard errors are clustered at the district level and 

are shown in parentheses under the estimated coefficients. We use ∗∗∗ , ∗∗ , and ∗ to denote 

significance at the 1%, 5%, and 10% level, respectively. 

Table 9 

Land supply analysis: buildable area (transaction level). 

Dependent variable ln(buildable land area) 

Time window − 6 m to 6 m − 6 m to 12 m 

Model specification (1) (2) (3) (4) (5) (6) 

Treat ∗ Before − 0.101 − 0.097 

(0.412) (0.363) 

Treat ∗ After − 0.409 − 0.469 − 0.352 − 0.434 

(0.328) (0.467) (0.276) (0.366) 

Treat ∗ Trend 0.087 − 0.100 ∗ 

(0.094) (0.058) 

Treat ∗ Trend ∗ After − 0.014 0.026 

(0.021) (0.019) 

After 0.044 0.086 − 0.120 − 0.383 

(0.382) (0.455) (0.305) (0.347) 

Trend − 0.022 0.027 

(0.077) (0.034) 

Auction type 0.189 0.187 0.158 0.168 0.167 0.197 

(0.188) (0.187) (0.195) (0.157) (0.155) (0.162) 

ln(distance to CBD) − 0.066 − 0.065 − 0.071 − 0.150 − 0.149 − 0.164 

(0.105) (0.103) (0.101) (0.100) (0.100) (0.105) 

Observations 673 673 673 950 950 950 

R-squared 0.534 0.534 0.527 0.457 0.457 0.443 

Year–Month FE Yes Yes No Yes Yes No 

Land Type FE Yes Yes Yes Yes Yes Yes 

District FE Yes Yes Yes Yes Yes Yes 

Month FE No No Yes No No Yes 

Notes : This table presents the price effects in the land auctions in response to the purchase 

restriction 6 months before and 6–12 months after the introduction of purchase restrictions. 

The dependent variable is the log buildable area. The Trend is a time trend variable equals 

1 for October 2008. Standard errors are clustered at the district level and are shown in 

parentheses under the estimated coefficients. We use ∗∗∗ , ∗∗ , and ∗ to denote significance at 

the 1%, 5%, and 10% level, respectively. 
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reas, there were no differential changes in bids. Such a response is also

onsistent with prices of completed units remaining unchanged in the

ace of less buyer demand. 

. Conclusion 

In this paper, we look at the effects of restrictions on investor pur-

hases of residential properties on housing market outcomes. Typically,

uch restrictions were introduced in China and other countries as differ-

ntial taxes designed to address worsen affordability by calming over-

eated housing markets. Here, we try to measure the effectiveness of the

hinese policies in achieving these objectives. Other studies of China’s

estrictions policy have relied on cross-city panels using a methodology

hat assumes policy treatment to be random. Where we differ is that we

se variation in the implementation of these policies within cities, which

epresents a step forward towards a cleaner test. While we do not fully

scape the non-randomness problem since restrictions are imposed in

entral districts and not in suburban districts, our results survive both

obustness and falsification tests. Additionally, we use data from gov-

rnment land auctions to compare outcomes in the end-user apartment

arket with conditions in the land input market. These comparisons in-

icate that our observed results come from the shift in demand by apart-

ent purchasers, and not through changes in developer or government

and seller actions. 

Uniformly, we find that districts within a city where there were re-

trictions on purchases of apartments had significantly greater declines

n transaction volume than did districts without these restrictions fol-

owing their introduction. At the same time, there were no differential

hanges in transaction prices. The declines in volume were large, in

xcess of 40% in the first six month following the implementation of

estrictions, but this number declined to less than 30% after 12 months.

he supply regressions also show no differential decline in land bids and

n the number of land auctions over this period across the restricted and

nrestricted districts of the four cities we study. Together, the results

uggest that while buyers were affected by the restrictions, developers

id not drop prices and behaved in a manner consistent with an expecta-

ion that the restrictions were temporary and that waiting to sell would

e more profitable than dropping prices. 
Our within-city sample produces results different from those of re-

earchers who have studied these restrictions across cities. Our decline

n volumes result at least 10 percentage points lower, and, most striking,

hile other researchers find price declines in cities with restrictions of

p to 16% compared to those without, we find no differential change in

rices across districts. 

Unfortunately, the simultaneous introduction of the purchase restric-

ions and at the same time as the financing restrictions prevents us from

leanly determining the aggregate effect of the purchase restrictions.

verall transactions are down in both restricted and unrestricted ar-

as after the introduction of purchase restriction policy. However, for

ach city the effect of the financing restrictions is sufficiently large and

pplies equally to both areas such that the purchase restriction effects

stimated here could just represent a shift of demand from restricted

o unrestricted areas that exactly offsets, so that there is no aggregate

ffect of restrictions. We cannot rule this out. However, raw transaction

olumes declined more in purchase restricted areas, both in sub-areas

hat were closer substitutes for units in unrestricted areas and those that

ere not. That even transaction volumes in those areas closer to the CBD

ell more than those in the more distant parts of unrestricted districts

nits that might not be ready substitutes after the purchase restrictions

ere introduced supports the claim that declines were absolute, not just

elative. 

The stated objective of the restrictive policies was to tame high and

ccelerating house prices and calm markets. We find little evidence that

he purchase restrictions resulted in price declines, though market activ-

ty clearly declined. This downward sticky response is consistent with a

umber of possible mechanisms ( Stein, 1995; Clayton et al., 2010 ). For

nstance, sellers might expect the policies to be temporary and therefore

hoose not to offer units for sale, or not to lower their reservation prices.

lternatively, the response is consistent with loss aversion. Whatever

he explanation for the behaviour, this research reflects other studies on

acro-prudential policies finding that although policies to restrict de-

and when housing markets are hot have strong dampening effects on

arket volumes, their ability to reverse problems of high house prices

nd address affordability are limited in the short to medium run. 

ppendix 
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Table A1 

Regulation details/dates by city for financing & purchase restrictions. 

City Date Policy Purchase restriction Financing constraint 

Local residents Non-local residents Required down payment 

Guangzhou October 15, 

2010 

No. 1311 [2010] of the 

Municipal Government of 

Guangzhou: Notice of the State 

Council on Resolutely Curbing 

the Soaring of Housing Prices in 

Some Cities 

( http://www.chinaacc.com/ 

new/6374201010/191e 

156320208.shtml ) 

A local household can 

purchase one additional 

housing unit if the household 

only has one housing unit; 

Households are not allowed to 

purchase the third housing 

unit if the household already 

has two housing units. 

A non-resident who can 

provide local tax payment 

proof or proof of social 

insurance payment for a 

period of one year or longer is 

allowed to purchase one 

additional housing unit; A 

non-resident who can not 

provide local tax payment 

proof or proof of social 

insurance payment for a 

period of one year or longer is 

not allowed to purchase any 

housing units. 

For families purchasing the 

first housing units for the 

owner’s own use with a 

construction floor area of 90 

sq.m. or more, the down 

payment of loan shall not be 

less than 30% of the total 

price; for families who 

purchase a second unit with 

mortgage, the down payment 

of loan shall not be less than 

50%; Loans will not be issued 

to the third housing unit. 

The purchase restriction only applied to housing units located in 

the following nine districts: Tianhe, Fanyu, Baiyun, Haizhu, 

Huadu, Liwan, Luogang, Yuexiu, and Huangpu. Conghua and 

Nansha Districts are not subject to the purchase restriction. 

The financing constraint applied to housing transactions in all 

eleven districts in Guangzhou. 

Chengdu February 

15, 2011 

No. 5 & 7 [2011] of the 

Chengdu Municipal 

Commission of Housing and 

Rural and Urban Construction: 

Notice on Further Improving 

Regulation of the Real Estate 

Market 

( http://fgj.chengdu.gov.cn/ 

cdsfgj/gfw./2011-02/16/ 

content3ec509e62f134d 

189e6dd00139ft9c33.shtml ) 

A local household can 

purchase one additional 

housing unit if the household 

only has one housing unit; 

Households are not allowed to 

purchase the third housing 

unit if the household already 

has two housing units. 

A non-resident who can 

provide local tax payment 

proof or proof of social 

insurance payment for a 

period of one year or longer is 

allowed to purchase one 

additional housing unit; A 

non-resident who can not 

provide local tax payment 

proof or proof of social 

insurance payment for a 

period of one year or longer is 

not allowed to purchase any 

housing units. 

For families purchasing the 

first housing units for the 

owner’s own use with a 

construction floor area of 90 

sq.m. or more, the down 

payment of loan shall not be 

less than 30% of the total 

price; for families who 

purchase a second unit with 

mortgage, the down payment 

of loan shall not be less than 

60%; Loans will not be issued 

to the third housing unit. 

The purchase restriction only applied to housing units located in 

the following six districts: Chenghua, Wuhou, Jinniu, Jinjiang, 

Qingyang, and Gaoxin. Xindu, Wenjiang, Qingbaijiang, 

Longquanyi, Pi, and Dujianyan districts are not subject to the 

purchase restriction. 

The financing constraint applied to housing transactions in all 

twelve districts/counties in Chengdu. 

Qingdao January 31, 

2011 

No. 8 [2011] of the Municipal 

Government of Qingdao: 

Notice on Further Improving 

Regulation of the Real Estate 

Market 

( http://www.qddongbu.com/ 

newsdetail/newsId = 269.html ) 

A local household can 

purchase one additional 

housing unit if the household 

only has one housing unit; 

Households are not allowed to 

purchase the third housing 

unit if the household already 

has two housing units. 

A non-resident who can 

provide local tax payment 

proof or proof of social 

insurance payment for a 

period of one year or longer is 

allowed to purchase one 

additional housing unit; A 

non-resident who can not 

provide local tax payment 

proof or proof of social 

insurance payment for a 

period of one year or longer is 

not allowed to purchase any 

housing units. 

For families purchasing the 

first housing units for the 

owner’s own use with a 

construction floor area of 90 

sq.m. or more, the down 

payment of loan shall not be 

less than 30% of the total 

price; for families who 

purchase a second unit with 

mortgage, the down payment 

of loan shall not be less than 

60%; Loans will not be issued 

to the third housing unit. 

The purchase restriction only applied to housing units located in 

the following seven districts: Sifang, Shinan, Chengyang, Laoshan, 

Shibei, Licang, and Huangdao. Jimo, Pingdu, Jiaonan, Jiaozhou, 

and Laixi districts are not subject to the purchase restriction. 

The financing constraint applied to housing transactions in all 

twelve districts in Qingdao. 

Hefei March 31, 

2011 

No. 6 [2011] of the Municipal 

Government of Qingdao: 

Notice on Further Improving 

Regulation of the Real Estate 

Market 

( http://www.ahaxfz.com/ 

display.asp?id = 405 ) 

A local household can 

purchase one additional 

housing unit if the household 

only has one housing unit; 

Households are not allowed to 

purchase the third housing 

unit if the household already 

has two housing units. 

A non-resident who can 

provide local tax payment 

proof or proof of social 

insurance payment for a 

period of one year or longer is 

allowed to purchase one 

additional housing unit; A 

non-resident who can not 

provide local tax payment 

proof or proof of social 

insurance payment for a 

period of one year or longer is 

not allowed to purchase any 

housing units. 

For families purchasing the 

first housing units for the 

owner’s own use with a 

construction floor area of 90 

sq.m. or more, the down 

payment of loan shall not be 

less than 30% of the total 

price; for families who 

purchase a second unit with 

mortgage, the down payment 

of loan shall not be less than 

60%; Loans will not be issued 

to the third housing unit. 

The purchase restriction only applied to housing units located in 

the following four districts: Baohe, Luyang, Yaohai, and Shushan. 

Beicheng, Zhengwu, Xinzhan, Jinkai, Gaoxin, and Binhu New 

districts are not subject to the purchase restriction. 

The financing constraint applied to housing transactions in all 

ten districts in Hefei. 

http://www.chinaacc.com/new/6374201010/191e156320208.shtml
http://fgj.chengdu.gov.cn/cdsfgj/gfw./2011-02/16/content3ec509e62f134d189e6dd00139ft9c33.shtml
http://www.qddongbu.com/newsdetail/newsId=269.html
http://www.ahaxfz.com/display.asp?id=405
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Table A2 

Falsification tests: placebo 3 km border. 

Dependent variable ln(price) ln(volume) 

Time window − 6 m to 6 m − 6 m to 12 m − 6 m to 6 m − 6 m to 12 m 

Model specification (1) (2) (3) (4) 

Treat ∗ After − 0.029 − 0.028 0.058 − 0.001 

(0.025) (0.032) (0.148) (0.150) 

After 0.057 ∗∗ 0.065 ∗∗ − 0.683 ∗∗∗ − 0.658 ∗∗∗ 

(0.022) (0.024) (0.110) (0.141) 

ln(size) 0.004 0.027 

(0.075) (0.053) 

Observations 3388 5239 3388 5239 

R-squared 0.854 0.807 0.652 0.606 

Year–Month FE Yes Yes Yes Yes 

Project FE Yes Yes Yes Yes 

Notes : This table reports the results of geographic falsification test using specification (1). 

The sample includes a 3 km band in districts that do not have restrictions. The treatment 

group includes housing projects lie 0–3 km from the border in the non-restricted district. 

The control group contains housing projects lie 3–6 km from the border in the non- 

restricted district. Standard errors are clustered at the district level and are shown in 

parentheses under the estimated coefficients. We use ∗∗∗ , ∗∗ , and ∗ to denote significance 

at the 1%, 5%, and 10% level, respectively. 

Table A3 

Falsification tests: placebo restriction date (quantity only). 

Dependent variable ln(number of transactions) 

Time window ( − 12 to − 6 m) vs ( − 6 to 0 m) ( − 20 to − 10 m) vs ( − 10 to 0 m) (0 to 6 m) vs (6 to 12 m) (0 to 10 m) vs (10 to 20 m) (0 to 12 m) vs (12 to 24 m) 

Model specification (1) (2) (3) (4) (5) 

Treat ∗ After 0.084 − 0.159 0.124 0.117 0.080 

(0.203) (0.280) (0.083) (0.076) (0.073) 

After 0.073 − 0.048 − 0.066 − 0.208 ∗∗ − 0.285 ∗∗∗ 

(0.186) (0.234) (0.094) (0.097) (0.098) 

Observations 5866 7554 7465 12,701 16,120 

R-squared 0.617 0.492 0.652 0.594 0.569 

Year–Month FE YES YES YES YES YES 

Project FE YES YES YES YES YES 

Notes : This table reports the results of time falsification test using specification (1). The dependent variable is log transaction volume. Model 1 to 5 have a placebo 

restriction assigned to a random month, and the regressions differ by window length. Standard errors are clustered at the district level and are shown in parentheses 

under the estimated coefficients. We use ∗∗∗ , ∗∗ , and ∗ to denote significance at the 1%, 5%, and 10% level, respectively. 
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