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1. Introduction

Over the last five decades, flows of capital and people across borders have occurred at
a faster pace than ever before. Not surprisingly, the U.S. and several European countries have
been major destinations of both capital and labor from the developing economies, especially
from Asia. The ethnic map of the developed world has changed rapidly, and asset ownership
has also changed in tandem.

Residential property is one of the main asset classes that changes ownership when
outflow of capital follows that of labor. Surprisingly, evidence on the significance and
determinants of capital inflows from the developing economies on the residential property
markets of the developed world has been scarce. An exception is a recent paper by Badarinza
and Ramadorai (2018), who examine the effect of increase in political risk in other countries
on property prices in the city of London. They find that increase in political risk in a particular
country is associated with increases in property prices in areas of London with a high
concentration of residents who have ethnic ties to that country.!

In this paper, we examine the effects of capital inflows on residential housing prices
and the real economy, in the U.S. as well as major global cities, that are associated with capital
flight from China—the most important source of capital outflow among developing countries
over the last two decades.? Our analysis builds on that of Badarinza and Ramadorai (2018) by
highlighting not only the importance of ethnic ties to China as a determinant of a region’s
exposure to Chinese political risk and the associated flight of capital from China to that region,

but also the role of educational ties. To the best of our knowledge, ours is the first paper to

! Based on cash transaction data over the period 2001-2013, Li, Shen, and Zhang (2020) report significant
increases in housing prices and employment in ZIP codes in California with high Chinese population over the
period 2007-2013, driven by foreign Chinese housing purchases.

2 The terms “capital outflow” and “capital flight” are used interchangeably in the rest of this paper. While the
broad concept is similar, capital flight has been defined in alternative ways by researchers. One such definition is
“...an outflow of funds from a country motivated by an adverse change in the country’'s economic, political or
social environment.” (Gunter, (2008), p. 434), which is essentially capital flight.
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examine how property prices at international student destinations have been affected due to
capital flight from China.® In addition, because we consider a large country like the U.S., we
are also able to show that there are significant spillover effects on property prices in regions
that do not have recorded ethnic Chinese residents but are adjacent to such areas. Finally, we
demonstrate that capital outflows from China not only affect residential prices but also the real
economy by creating employment growth and savings growth in regions with a high
concentration of Chinese population and international student links with China.

Kar and LeBlanc (2013) document that China has by far the largest accumulated capital
flight among the top 15 developing countries. Even though it is difficult to obtain accurate data
on China’s capital outflows (Taplin (2019); Wong (2017); Cheung, Steinkamp, and
Westermann (2016)), several papers argue that the outflows have been increasing and are
significant (see Gunter (2017) and Wong (2017)). For example, Gunter (2017) estimates that
capital flight from China in 2014 was equivalent to 17% of its exports and almost twice its
current account balance that year. Capital flight from China in 2014 was 165% of inward
foreign direct investment (FDI), and exceeded inward FDI every year in the past decade.

Anecdotal evidence, reports in the popular press, global investment outlook blogs of
real estate companies, and industry reports indicate that one of the important destinations of
capital flight from China is foreign housing markets. These reports suggest that global Chinese
offshore investment in real estate has increased rapidly and, in particular, that Chinese investors
have been making significant investments in the real estate markets of countries such as the
U.S., the U.K,, Canada, and Australia. In the U.S., Chinese investment in real estate has been
associated with surging residential housing markets in San Francisco and Los Angeles. Similar

associations have been made for other global cities, such as London and Paris. However, the

% Yang (2018) finds that banks more recognized by Chinese university students experience more deposit growth
associated with the influx of Chinese students, and these banks increase credit supply to local small business
borrowers and second lien mortgagors in the U.S. She also documents that counties with more Chinese students
have higher employment and more establishments in the same state-year.
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extent of the impact Chinese real estate investment has had on the U.S. property market remains
unclear. First, it is possible that any impact, if present, remains limited to certain Metropolitan
Statistical areas Areas (MSAS), especially on the U.S. West Coast.* Second, the quantitative
importance of Chinese real estate investment in the U.S. property market is unclear. According
to the National Association of Realtors, while Chinese foreign buyers were the top buyers in
terms of both volume and number, accounting for 20 percent of the total foreign buyer volume,
the dollar volume of all foreign purchases in the U.S. accounted for 10 percent of the dollar
volume of existing home sales in 2016-2017.° These numbers suggest, at best, a modest impact
of Chinese investment in the U.S. residential market. Therefore, even though by all accounts
the inflows have been substantial and a significant fraction of these inflows are supposed to
have been invested in the real estate market, the quantitative significance of Chinese residential
investment for the overall U.S. residential market remains an empirical question.®

Although some estimates of capital outflows from China are available, it is challenging
to obtain estimates of capital inflows to specific regions, even at the country level. This makes
it problematic to relate these outflows to housing price changes in MSAs (or counties) in the
U.S., or in global metropolitan cities, on a yearly basis. To circumvent this problem, we adopt
several strategies, based on Badarinza and Ramadorai’s (2018) observation that the perception
of higher political risk is a major determinant of capital outflow that follows ethnic links from
a domestic country to “safe heaven” destinations — in their case, the city of London. First, we
identify two instances of significant capital flight from China associated with increased
perception of political risk in that country. The two instances occurred in 1997 and 2011. The
post-1997 episode of large capital outflows from China has been linked to an increase in

uncertainty subsequent to the death of Deng Xiaoping in 1997, and the post-2011 episode has

4 According to the National Association of Realtors, one third of Chinese residential investment in 2016-17 was
in California.

5 China overtook Canada as the top foreign country investing in U.S. residential real estate in 2014-2015.

& These figures classify only non-resident individuals and those who have been residents in the U.S. for less than
two years (including temporary visa holders) as foreign buyers.
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been linked to the bursting of the Chinese property market bubble and Xi Jinping’s anti-
corruption campaign (launched in 2012).” Figure 1 illustrates the time trends of capital outflows
from China estimated using different methodologies, and the surges subsequent to 1997 and
2011 are quite evident. Figure 2 shows the time trend of the ratio of an index of China’s political
risk to that of the U.S. It is noticeable that the ratio peaks after 1997 and again increases after
2011. We argue that regions with stronger ethnic ties to China would attract significantly higher
capital inflows from China after these events than before, compared to regions with weaker
ethnic ties. Thus, we compare, in a difference-in-differences setting, residential property price
growth in regions having stronger Chinese ties with those having weaker Chinese ties over
five-year periods before and after two major instances that saw significantly increased capital
flight from China.

Second, we use the annual measure of relative political risk (RPR) of China and the
U.S. in “reduced form” regressions as a possible instrument for Chinese capital inflow to the
U.S. (CINFC) and examine whether regions with stronger ethnic ties to China experience
higher appreciation in residential property prices when RPR is higher. The RPR series can be
constructed for 1985-2016. To validate the premise that RPR is a determinant of CINFC, we
take advantage of a relatively short time series of estimated CINFC from Ferrantino, Liu, and
Wang (2012) which is available for 1995-2008. We find that the two series are highly correlated
(with a correlation coefficient of 0.53), shown in Figure 2, and both the index of China’s
political risk as well as that of the U.S. separately explain annual variation in CINFC. Finally,
we also create a series of “imputed CINFC” using the method of multiple imputations based
on RPR and use this variable to capture Chinese capital flight to the U.S. during 1990-2016.
We validate our main results using the imputed CINCF series as a measure of capital inflow

from China to the U.S.

7 See Gunter (2004); Zhu, Li, and Epstein (2005); Cheung and Qian (2010), and Gunter (2017). Kar and Spanjers
(2014) indicate that China registered a particularly large increase in capital outflow in 2011 ($162.8 billion) and
2012 ($249.6 billion).
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Our first set of tests examines whether regions with stronger ethnic ties to China (and
hence likely to attract more capital fleeing China) experience greater residential property price
appreciation when CINFC is higher. To identify regions with stronger ethnic ties to China,
following the work of Badarinza and Ramadorai (2018) for the city of London, we utilize the
distribution of Chinese population in the U.S. However, one potential concern is that the
regions with higher Chinese population during our period of study may not be randomly
assigned. It is possible that these regions have economic characteristics that caused housing
prices to grow faster, especially in a period of recovering or generally rising housing prices.
We mitigate this concern in several ways. First, our classification of U.S. MSAs and counties
as having stronger versus weaker ethnic ties to China is based on Chinese population
distributions as of the year 1880 when we classify MSAs based on state population, and the
year 1870 when we classify counties based on county population. We argue that these early
distribution patterns persist over time,® and also attract new immigrant Chinese populations
over the years for reasons that are less relevant for current economic prospects of these
regions.® We also verify that prior to the two events of 1997 and 2011, the economic
characteristics of the regions with high and low Chinese population are generally similar. In
our regressions, we also control for MSA or county fixed effects or MSAXxyear fixed effects
(e.g., when we compare high and low China-linked counties within the same MSA) to absorb
regional characteristics that could affect property prices independently of variations in CINFC.
In addition, we include in our regressions several control variables that vary over time to ensure

that our results are not driven by omitted economic factors that could influence current property

8 The correlation of county-level Chinese population in 1870 and that in 2000 and 2010 is 0.38 and 0.34,
respectively. We provide further details in Section 3.C.

® We do not claim that early Chinese population distribution over different regions is random. It is possible that
any early population distribution is determined by regional characteristics that persist over long periods and
potentially bias our results. However, we show that when regions are classified as highly or sparsely populated
based on early overall U.S. population distribution, we do not get results similar to those for classifications based
on Chinese population. Thus, for our results to be attributable to non-random selection, the regional characteristics
would have to be relevant not for human settlement in general, but only for early Chinese settlement, and persist
for long periods. We also show that proximity to coastal areas (where significant early Chinese settlement occurred
and which have thrived economically) does not explain our results.
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prices. Finally, since Chinese capital is widely reported to have entered the residential markets
of the burgeoning metropolitan districts in California, Washington, and New Jersey in recent
decades, we repeat our tests by excluding the top 10 percent of MSAs in terms of recent Chinese
population distribution, or by excluding California completely.

Our baseline results show that following the 2011 (1997) event, MSAs in states in the
top quartile of the 1880 Chinese population distribution have about 1.1 percent (0.4 percent)
per quarter higher residential property price growth compared to the MSAs in states in the
bottom quartile. When we exclude the top 10 percent of Chinese-populated MSAs (based on
2010 Chinese population distribution), these magnitudes are, respectively, 1.0 percent per
quarter for the 2011 event and 0.2 percent per quarter for the 1997 event. If we exclude the
state of California, the largest Chinese-populated state, the magnitudes are, respectively, 0.7
percent per quarter for the 2011 event and 0.2 percent per quarter for the 1997 event. These
magnitudes thus appear to be economically significant, and the effect of Chinese capital
inflows is not limited to a few areas of high concentration of Chinese population.i® In reduced
form regression specifications that use the RPR as a possible instrument for CINFC, the
interaction of RPR and an indicator variable for high Chinese-populated MSAs is positive and
significant; however, as we cannot recover the structural parameters, we cannot quantify the
effect of CNIFC on MSA-level residential property prices. We find similar results for county-
level property price growth when counties are classified as having high or low Chinese ties
based on 1870 population.

Chinese population distribution within MSAs is less likely to be related to a region’s

economic conditions or prospects than across MSAs, since economic shocks are likely to spill

10 Badarinza and Ramadorai (2018) report that following elevated levels of political risk in a foreign country, the
spread in housing prices in the city of London between wards that have high and low numbers of residents from
the foreign country increases by 1.41 percent in two years. This estimate is lower than our MSA-level estimates,
but comparable to within-MSA price differentials between high and low Chinese-populated counties, discussed
below. Favilukis and Van Nieuwerburgh (2020) find that an inflow of out-of-town real estate investors
(purchasing 10% of the housing in the city center and 5% in the suburbs) causes an increase in the house prices
in short run (the first period) by 6.3% and in long run (the steady state) by 4.8%.
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over more readily to nearby counties in the same MSA than across MSAs in different states.
We therefore examine within-MSA comparisons. To do so, we compare annual property price
growth in counties that had high and low Chinese population (as of the year 1870) within an
MSA. We verify that these two groups of counties are generally not different in terms of key
economic characteristics prior to the two events, suggesting that current economic conditions
are not systematically related to the early distribution of Chinese population across counties.!!
Our results reveal a statistically significant difference in housing price growth between the high
and low Chinese-populated counties in an MSA following the 1997 episode (about 1.2 percent
per year), irrespective of whether we include the top 10 percent of Chinese-populated MSAs.
Interestingly, the effect for the 2011 event is weaker when the top 10 percent Chinese MSAs
are not excluded, and also weaker than for the 1997 event, which may appear surprising given
that capital outflow from China was more significant following the 2011 event. We discuss this
further below. We get consistent results from the reduced firm regressions based on RPR.
One possible reason why the results based on within-MSA comparisons are weaker
following the 2011 event when the most densely Chinese populated MSAs are not excluded is
spillover effects from the more heavily Chinese-populated counties to adjacent and less
Chinese-populated counties. These spillover effects are likely to be more important if the
heavily Chinese-populated counties experience more significant property price appreciation—
as is likely to have happened after 2011—and could weaken the within-MSA differences
between counties in the same MSA. To further document the spillover effect, we examine the
potential effect of Chinese capital inflows to the U.S. for counties that have no recorded
Chinese population as of 2010. We compare such counties in states with high state-level
Chinese population and those in states with low state-level Chinese population. We find that

after both the 2011 and 1997 events, counties without any recorded Chinese population in states

11 L ow and high Chinese-populated counties do differ significantly in terms of the employment-to-population and
labor-to-population ratio, which is higher for low Chinese populated counties.
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with high Chinese population experience between 1.1 to 1.6 percent per year higher property
price growth than such counties in states with low Chinese population. We also document that
the spillover effect decays as the distance (average distance) of a non-Chinese-populated
county from the most densely Chinese-populated county (counties) in the same state increases.

We next examine the real economic effects of CINFC. Favilukis and Van
Nieuwerburgh (2020) develop and calibrate a general equilibrium model to study the effects of
property purchases by out-of-town buyers on property prices, rents, sectoral employment, and
social welfare in major cities. In their model the local labor market clears, so there are no
aggregate employment effects. However, they show that there is likely to be significant
increase in residential construction in response to an out-of-town demand that constitutes 10
percent of city housing demand. We follow an empirical approach similar to that for our study
of the impact of CINFC on residential property prices, and find that the growth rate of MSA-
level annual employment increases by 0.6 percent more in states with high 1880 Chinese
population after both the 1997 and 2011 events. Consistent with Favilukis and Van
Nieuwerburgh (2020), the construction sector experiences much higher employment growth
(2.8 percent per year after the 2011 event and 1.8 percent per year after the 1997 event). We
get qualitatively similar results from the reduced form regressions based on RPR. We also
examine whether CINFC has any impact on bank deposit growth at the MSA level. As reported
by the National Association of Realtors, two-thirds of Chinese foreign buyers make all-cash
transactions, which are likely to be associated with deposit growth. We only have access to
data on deposit growth from the year 2002. We find that post-2011 quarterly deposit growth at
the MSA level increases by 1.1 percent more in states with high 1880 Chinese population. We
get similar results from reduced-form regressions.

Next, we examine the possible effects of educational links, particularly the widely

reported phenomenon that many Chinese parents invest in residential property when their
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children move to another country to study.*? We use data on Chinese and overall international
student movements. We compare the impact of Chinese and other international student inflows
on housing price growth in above-median and below-median Chinese-populated MSAs in the
same state. Since continuous time-series data on the number of international students is
available only from 1999, we focus on the 2000-2016 time period as well as the pre- and post-
2011Q2 period surrounding the 2011 event. Since we do not have time-series data on
international student destinations at the U.S. regional level, we use cross-sectional data (as of
2017) on the number of international students in each state to classify states as among the top
third of states and bottom third of states in terms of student destinations. We find that for the
states in the top third, the change in the annual number of Chinese international students has a
significantly larger positive effect on the difference in property price growth between greater
and lesser Chinese-populated MSAs in the same state for the 2000-2016 period. There are no
effects for the states in the bottom third. When we focus on the 2011 episode, we find that for
the top hosting states, the change in the number of Chinese international students has a
significantly higher coefficient in the post-event period than that in the pre-event period. This
suggests that it is not only the inflow of students but inflow of more capital per student that
drives property prices in the Chinese-populated MSAs of these top hosting states. We find no
such effects for non-Chinese international students.

Finally, we turn to the effect of Chinese capital outflows on residential prices in a cross-
section of global metropolitan cities. Data limitations allow us to examine only the impact of
capital outflows from China for the 2011 event, and we have to pursue a somewhat different
estimation strategy. In particular, we use Chinese population inflows (as a proportion of total
population inflows) to a particular country in a particular year as an indicator of the likely

destination of Chinese capital. We hypothesize that variation in the proportion of incoming

12 See, for example, Bradsher and Searcey (2015) and Juwai (2016).
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Chinese to a country would be more strongly related to variation in residential prices when
capital flight picks up after the 2011 event. We examine whether year-to-year variations in the
proportion of Chinese-to-total inflow has a stronger impact on median city housing price
growth in a country in the five years after the 2011 event, compared to that in the five years
before, after controlling for country fixed effects interacted with period fixed effects. We find
evidence consistent with our hypothesis. We find similar effects on employment growth of
global metropolitan areas as well.1* These results also hold in our reduced-form regressions
where the RPR of China with respect to the destination country is used to instrument for flight
of Chinese capital to that country. We then examine the effect of Chinese student inflows (as a
proportion of total international student inflows) on median city housing price growth around
the world. Consistent with our results on the effect of Chinese population inflows on global
city housing prices, we find that year-to-year variations in relative Chinese student inflows
have a stronger effect on global city housing price growth after the 2011 event.

To summarize, our paper makes several contributions. First, we show that ethnic ties
between China and other regions have been important determinants of the destination of capital
outflows from China. Capital flight associated with greater political uncertainty in China can
have non-trivial impact on residential prices in the destination regions, and can also have real
economic consequences by affecting employment growth and bank deposit growth in the
destination regions. Overall, these results shed light on the question of the quantitative
significance of Chinese capital outflows and real estate investment in U.S. residential property
markets. This issue has remained unresolved because adequate data on capital outflows and
their destinations are not readily available. Our results show that this effect is economically
quite significant in regions more heavily populated by the Chinese, and also important enough

to cause spillovers to other regions without an obvious ethnic link. Second, using educational

13 The magnitude of the effect on employment (0.007) in relation to that on housing (0.010) for our global samples
is highly comparable to that (0.011 and 0.006, respectively) for our U.S. samples.
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migration patterns for identification, we confirm the relevance of pure capital transfers as a
transmission channel, above and beyond the role of population movement. Finally, we study
the effects of capital flight from China to other non-U.S. destinations and find similar effects

on residential prices and employment.

The rest of the paper is organized as follows. Section 2 discusses our data, defines the
key variables, and provides some descriptive statistics. Section 3 outlines our empirical
methodology. Sections 4-7 present our main results, and Section 8 discusses some additional

tests on the robustness of our results. Section 9 concludes.

2. Data, Descriptions, and Key Variables

We exploit variation in the geographical distribution of Chinese population in the U.S.
for our identification strategy. We obtain population data from the U.S. Census and the U.S.
Bureau of Economic Analysis. We principally use data on both early Chinese settlement in the
U.S., available for the years 1870 (U.S. counties) and 1880 (U.S. states). Some of our tests
require data on more recent Chinese population distribution, for which we use data as of the

year 2010.

For global city-level analysis, we do not have comparable Chinese population data.
However, we obtain data on annual Chinese and total population inflows to the corresponding
countries from the Organisation for Economic Cooperation and Development (OECD) for
2000-2017. List 5 of Table SA1 in the Supplementary Appendix provides the list of cities
constituting the sample for the analysis of Chinese population inflows and global city housing

price growth.
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Real or nominal housing price growth is one of the main dependent variables in our
study.'* We examine this at the MSA and county levels. We construct a time series of quarterly
real housing price growth at the MSA level from Freddie Mac MSA Real Housing Price Index
of Global Financial Data. We estimate the annual nominal housing price growth of counties
based on the annual House Price Index of the counties downloaded from the website of the

U.S. Federal Housing Finance Agency (FHFA).1®

Our tests also require various economic variables at the state, MSA, and county levels.
We source personal income, employment, and labor data from the data website of the U.S.

Bureau of Economic Analysis (https://www.bea.gov/data) and the statistics website of the U.S.

Bureau of Labor (https://www.bls.gov/data/). We calculate the quarterly deposit growth of the

MSAs based on the deposit data of FFIEC CDR (Central Data Repository) Call Bulk Schedule
of the U.S. Federal Financial Institutions Examination Council (FFIEC).!®* However, the
deposit data is available only from the year 2001. To match the real housing price growth of
the MSAs, we obtain MSA deflators to convert nominal personal income to real personal

income.

Our quarterly housing price growth data for major cities around the world are based on
the housing price indices of these cities, complied by the Knight Frank Group. For global
metropolitan areas, we obtain the employment data from the OECD. GDP data for the countries

in which these cities are located are obtained from Datastream.

We use China’s political risk relative to the U.S. or another country (RPR or RPR¢) as

a determinant of the capital flight from China to the U.S. (or another country). We use the

14 All growth variables are winsorized at the 1% and 99% to minimize the influence of outliers and errors in the
data.

15 https://www.fhfa.gov/DataTools/Downloads/Pages/House-Price-Index-Datasets.aspx

16 Please see https://cdr.ffiec.gov/public/PWS/DownloadBulkData.aspx.
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International Country Risk Guide (ICRG) indexes of political risk ratings of China, the U.S.

and other countries from the PRS Group.

As children’s education is a frequently mentioned consideration for Chinese overseas
property purchases, we study whether the capital outflows from China have a more important
effect on housing prices in regions that attract more foreign students. We obtain the number of
tertiary international students in each of the U.S. states (as of 2017) from the website of the the
Institue of International Education (IIE).}” List 4 of Table SA1, in our Supplementary
Appendix, presents the number of the tertiary international students by state. The top three
states are California, New York, and Texas. The list also indicates which of these states do not
have any of the top Chinese-populated MSAs in List 2 of Table SA1. Among these latter states,
the top three hosting states are Ohio, Michigan, and Missouri. Except for Texas, Chinese
students account for about 30-40 percent of international students in each of these top hosting
states. We also obtain time series of the numbers of total and Chinese international students for
the countries with the city housing data from the UNESCO Institute of Statistics. List 6 of
Table SAL indicates cities comprising the sample for our analysis of Chinese student inflows

and global housing price growth.

3. Empirical Methodology

As argued in Badarinza and Ramadorai (2018), ethnic links are likely to be a significant
determinant of destinations of capital outflows, especially for residential property investment,
for a number of reasons. First, social links with relatives, friends, or friends of friends are likely
to be important in mitigating information asymmetries, e.g., general information about the local

property market, or locating realtors and lawyers who speak the language of the buyers and

7 1IE previously provided state fact sheets that could be downloaded from its Open Doors® data website.
However, such state fact sheets are no longer available. Instead, 11E provides fast fact sheets that show the top 10
states hosting international students each year over 2010-2020. https://opendoorsdata.org/fast facts/fast-facts-
2020/. Retrieved January 21, 2021.
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understand their requirements. Second, socially connected individuals can also perform an
important monitoring role, essentially “looking after” the property or screening and monitoring
tenants if the property is rented out. Third, as documented by Agarwal, Choi, He, and Sing
(2019), ethnicity-specialized real estate agents can also facilitate sales of residential units at a
later point of time.
A. Identifying Capital Inflow from China (CINFC)

Estimates of capital flight from China to specific destinations are not available for long
time periods. For inflows to the U.S., Ferrantino et al. (2012) provide estimates for 1995-2008
based on the idea that capital flight from China to the U.S. is reflected in the under-invoicing
of Chinese exports to the U.S. or over-invoicing of U.S. imports from China. We extend this
time series using the method of multiple imputation, based on the time series for RPR, which
is available for 1985-2016. Figure 2 shows both (standardized) time series. The two series
exhibit significant correlation for 1995-2008, a period for which we have estimates from
Ferrantino et al. (2012), which is consistent with the idea that capital flight is motivated by an
increase in perceived relative political risk (Badarinza and Ramadorai (2018)). When we
regress CINFC on RPR for the 1995-2008 period, we get a positive coefficient on RPR of 0.37
(significant at the 1 percent level), with an R? of 28 percent. Ferrantino et al. (2012) also
suggest that the first-differenced CINFC captures capital flight from China to the U.S. after
removing time trends in mis-invoicing. When we regress the first difference of CINFC on RPR,
the coefficient on the latter is 0.50 (significant at the 1 percent level) and a regression R? of 48
percent. We use RPR as a proxy for CINFC in reduced-form regressions as part of our empirical
design. We also create a measure of change in relative political risk by subtracting from RPR
its past three-year average (DRPR). Our reduced-form results are qualitatively similar but less
significant when we use this variable instead of RPR. However, a dummy variable that equals
1 when DRPR is above the 90" percentile produces significant results in our reduced-form

specifications.
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B. Two Events

Estimates of capital flight from China (but not specific to any particular destination)
are available for 1984-2014 from Gunter (2017), who provides three estimates of Chinese
capital flight. Figure 1, based on methods discussed in Gunter (2017), shows the five-year
moving averages of three estimates: Gunter’s adjusted balance of payments (BOP) estimate
based on Cuddington (1986), Cuddington’s BOP estimate, and an estimate based on the BOP
balancing entry “net errors and omissions.”8

Even though these estimates are not specific to the U.S. or any particular country, it is
quite evident that capital flight from China accelerated immediately after 1997 and again after
2011. From Figure 2, it can also be seen that these episodes of surges in capital outflow
coincided with corresponding increases in RPR. In both instances, the increase in RPR is driven
by the numerator, i.e., China’s political risk. One can relate both episodes to events in China
that appear exogenous to the external economies for which we study the impact of these surges
in capital outflows. The 1997 episode occurred immediately after Deng Xiaoping’s death in
the first quarter of that year, and the 2011 episode occurred after the bursting of the Chinese
property bubble (second quarter in 2011) and the subsequent launch of the anti-corruption drive
in China (fourth quarter of 2012).

For the 1997 event, Gunter (2017) notes that even though capital flight appears to have
declined according to Cuddington’s (1986) method after 1998 when decade-long capital
controls were imposed, the two residual methods create a very different picture. Gunter (2017)
argues that tighter controls can represent the government’s (unsuccessful) attempt to reign in

capital flight or can hasten capital flight through creative channels in anticipation of the

18 Cuddington’s (1986) method essentially defines capital flight as “hot money” that leaves the country in response
to perceived small changes in risk or return, and is calculated as the sum of short-term capital exports by the non-
bank sector and errors and omissions (the balancing entry, which is supposed to reflect unrecorded short-term
capital flows). Gunter (2017) further adjusts Cuddington’s estimate by subtracting the change in foreign financial
assets held by residents in China, reported by People’s Bank of China. See Gunter (2017) for details.
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government’s repressive intent. Moreover, capital controls can reduce capital reparations, and
such capital can be reinvested in assets abroad. Finally, Gunter (2017) links the post-2011
capital flight to the anti-corruption campaign, a sharp increase in income inequality in China,
lower transaction costs of moving capital out of China, and a desire to migrate for educational,
economic, political, social, or environmental reasons,'® which may have been triggered by a
softening of capital controls after 2009 to internationalize the RMB.

We argue that even though capital flight to the U.S. or any specific destination cannot
be accurately measured, capital inflow from China to the regions with strong ethnic ties to
China is likely to have significantly increased during these episodes. In our empirical analysis,
we focus on five-year periods immediately before and after the two episodes. For ease of
discussion, we refer to the years 1997 and 2011 (1997Q1 and 2011Q2) as “event years” (“event

quarters”) associated with the start of each of the two episodes of increased capital outflows.?

C. Empirical Strategy

For the U.S., we have Chinese population settlement data as early as 1870 for counties
and 1880 for states.?! We use this early settlement data to determine regions with strong ethnic
ties and weak ethnic ties to China. Similar classifications based on more recent data could
correlate with regional characteristics that attract both Chinese population and increase
property prices, and drawing on early settlement data mitigates this concern. We provide
evidence below that these early Chinese population distribution patterns are fairly persistent,

and the regions classified as having stronger ethnic ties to China have significantly more

19 See Gunter (2017), Section 6.

20 These two years (quarters) are excluded from our empirical analysis. Our results are also robust to defining the
launch of the anti-corruption drive as the relevant event for the second episode.

2L We have 1870 county Chinese population data for 62% of the states. Therefore, we do not aggregate 1870
county Chinese numbers to estimate state Chinese numbers.
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Chinese population, both in numbers and in terms of percentage of Chinese, as of the year
2010.

For the two events of 1997 and 2011, our empirical strategy is to examine whether the
regional housing price growth is higher in the five-year period immediately after each of the
events compared to the five-year period immediately before, for regions that have stronger
ethnic ties to China compared with those that have weaker ties.

We conduct our analysis both at the level of MSAs as well as counties. For MSAs, we
utilize quarterly data on housing prices, while for counties our data is at an annual frequency.
When the analysis is done at the MSA level, we use MSA fixed effects and cluster standard
errors by quarter.

For counties, we conduct three types of analysis. Similar to our regressions at the MSA-
level, we run regressions at the county level using county fixed effects and cluster standard
errors by year. For regressions involving within-MSA comparisons between counties with
stronger and weaker Chinese ethnic ties, we incorporate MSAxyear fixed effects and cluster
standard errors at the state level. For our analysis of spillover effects of Chinese capital inflows,
our unit of analysis is a county without any recorded Chinese population as of the year 2010.
Here, we use county and year fixed effects, and cluster standard errors by state.

Thus, our empirical specifications take the following form:

HPGj; =a+ b x POST + ¢ x HCT;; x POST +d = X;; + FE + €, Q)

where subscripts j and t index region and time, respectively. The dependent variable is the
housing price growth (HPG) per quarter or per year. POST is an indicator variable that has a
value of 1 if the unit of observation occurs for a time period in the five-year window after the
event, and a value of O if it occurs in the five-year window before the event. HCT is an indicator

variable that has a value of 1 if the unit of observation pertains to a region that is considered to
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have stronger ethnic ties to China, and a value of 0 if the region is considered to have weaker

ethnic ties to China.

For our reduced-form regressions, we replace POST with lagged RPR. The sample

period is 1986Q1-2016Q4 for MSA-level analysis and 1986-2016 for country-level analysis.
HPGjy =a+bx*RPR._; +c*HCT * RPR,_; +d * X;; + FE + €, 2

We next discuss how the HCT dummy is constructed. For MSA-level analysis, we
assign to each MSA the population number in its state as of 1880. MSAs that are in the top
quartile of the resulting distribution are classified as MSAs with strong ethnic ties to China
(HCT=1), whereas those in the bottom quartile are classified as having weak ties to China
(HCT=0).%22 As shown in Panel A of Table 1, the Chinese population distribution is quite
persistent over time. Using MSA-level Chinese population data for the year 2010, we find that
the mean Chinese population number in HCT=1 MSAs was 17,784 and the Chinese population
percentage was 0.7 percent, and the corresponding numbers for HCT=0 MSAs were 2,501 and

0.2 percent, respectively.

For our within-MSA county-level analysis, counties in the same MSA are classified as
having stronger (HCT=1) ethnic ties to China if they are above the MSA median in terms of
the number of Chinese in the county as of the year 1870. The remaining counties are classified
as having weaker (HCT=0) ethnic ties to China.?® The data shows remarkable persistence in
terms of the distribution of Chinese population across counties from 1870 to 2010. As indicated
in Panel A of Table 1, as of 2010, the mean number of Chinese in the HCT=1 counties was

47,505 and the mean Chinese population percentage was 3.9 percent, compared to 6,109 and

22 For states with an MSA at the margin of the 751 (25™) percentile threshold, all MSAs are included in HCT=1
(HCT=0) groups.

23 Since many counties are without any recorded Chinese population as of 1870, the median is based on counties
with Chinese population. The “below-median” counties are pooled with the counties without any recorded
population in the HCT=0 group because many of these have very small Chinese population humbers.

Page 18 of 63



0.7 percent, respectively, in the HCT=0 counties. Finally, for our analysis of the spillover effect
of CINFC to counties without any recorded Chinese population as of 2010, HCT=1 if the state
had above median Chinese population (in terms of number or proportion), and HCT=0

otherwise.

We check whether the regions classified as HCT=1 and HCT=0 differ, prior to the two
events of 1997 and 2011, in terms of key economic characteristics. Panel B of Table 1 gives a
list of the characteristics as of the year before each event, as well as the statistically significant
p-values for the pairwise comparison of subsample means. The p-values indicate that the
subsamples are homogeneous with respect to most of the characteristics. The only exceptions
are that HCT=0 MSAs experience higher growth of labor per capita and employment per capita
and the HCT=0 counties have higher labor per capita and employment per capita in 1996 (prior
to the first event). To the extent that these differences suggest more robust economic activity

in the regions with weaker Chinese ties, they are unlikely to explain our results.

Finally, to further ensure that our results are not due to differences in regional
demographic or economic prospects between greater and lesser Chinese-populated regions, in
addition to region or region interacted with year fixed effects, we saturate the model with many
time-varying control variables. These include contemporaneous per capita income growth,
contemporaneous population growth, rolling past five-year regional income growth, and future

average income growth and population growth.

4. Chinese Capital Inflow and Housing Prices

A. MSA-level Quarterly Housing Price Growth

Our first set of results are from regressions where the dependent variable is quarterly
housing price growth at the MSA level. To create a balanced sample of high and low Chinese-

populated MSAs based on the 1880 Chinese population, each MSA is assigned the
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corresponding state’s 1880 population and the MSAs are then grouped into top and bottom
quartiles. The high Chinese population dummy HCT has a value of 1 if the MSA is in the
highest quartile, and a value of 0 if it is in the lowest quartile. MSAs that are in the two middle
quartiles are excluded. List 1 in Table SA1 of the Supplementary Appendix shows the states

that contain the MSAs in the top (Panel A) and bottom (Panel B) quartiles.

The results for the two events are reported in columns (1) and (2) of Table 2. We find
that the residential prices in the MSAs with high state-level Chinese population (as of 1880)
increased about 1.1 percent more per quarter after the 2011 event than those with low state-
level Chinese population. This effect therefore is economically highly significant. The
economic magnitude of the same effect after the 1997 event is smaller: about 0.4 percent per
quarter, which is consistent with the perception from Figure 1 that the capital outflow after the
1997 event was more modest. The contemporaneous control variables for real personal income
growth and population growth at the MSA level are all highly statistically significant,
suggesting that they absorb the effects of real economic activity and demographic changes on
property prices well. Past five-year growth has a significantly positive effect on property prices
around the 1997 event. The POST dummy itself is highly significant for the 2011 event, which
is consistent with property prices falling in the pre-event period which includes the financial
crisis. For the future growth variables, future MSA real personal income growth and population
growth—to the extent that they proxy for expected future growth—nhave a significantly positive
impact on residential prices in all regressions. All our results are also robust to the exclusion

of either or both of these future growth variables.

To address the concern that results could be driven by Chinese capital inflow in certain
MSAs where the Chinese population is most concentrated, for the results reported in columns
(3) and (4) of Table 2 we first remove the MSAs that are in the top 10 percent in terms of

Chinese population as of 2010, and then identify the top and bottom quartiles of the remaining
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MSAs based on their 1880 state-level Chinese population. In Table SA1 of the Supplementary
Appendix, List 2 gives a list of the MSAs that are removed, and the last column of List 3
indicates which states remain in the sample. The results, reported in columns (3) and (4) of
Table 2, are qualitatively similar, although the economic magnitude for the 1997 event is

smaller than that for the full sample.?*

Figures 3 and 4 show that the parallel trends assumption holds for our difference-in-
differences methodology. The solid line denotes the difference in the annual average of the
quarterly housing price growth between the HCT=1 and HCT=0 MSAs, and the dashed lines
show the 95 percentile confidence intervals. The difference is not significant at the 5 percent
level in the pre-event period, and only becomes significantly positive in the post-event period,

for both events.

One caveat with the analysis in Table 2 is that, especially during the 1997 event period
which coincided with the Asian financial crisis, capital outflow to the U.S. also took place from
several Asian countries such as Thailand and South Korea, and is also likely to have followed
ethnic links with the corresponding U.S.-based population. Since there was some degree of
overlap between these population groups and the Chinese, we use 2010 population information
to control for non-Chinese Asian population number at the MSA level. The results are reported
in Appendix Table Al. We find that MSAs with high Chinese population experience faster
property price growth after both events. For the 1997 event, regions with higher non-Chinese
Asian population also experience higher property price growth after the event. However, these

regions actually experience significantly lower property price growth after the 2011 event,

24 In section 8.B, we show that when regions are classified based on early overall U.S. population distribution (as
opposed to the distribution of Chinese population), we do not find similar results around the two events. This
mitigates the concern that classifications based on early population distributions are associated with regional
characteristics that persist over long periods and potentially bias our results.
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which could reflect a decrease in capital inflow from other Asian countries after the financial

crisis.

Finally, in columns (5) and (6) of Table 2, we report results for reduced form
regressions involving RPR. An increase in RPR in general has a marginally significant positive
effect on the following year’s residential prices in MSAs without strong ties according to our

classifications, but this effect is magnified in HCT=1 MSAs.
B. County-level Annual Housing Price Growth

Our data on county-level housing price growth is available to us only in nominal terms
and at an annual frequency. We first conduct similar analysis as in the previous section at the
county level. Here, HCT=1 if a county has above-median Chinese population as of 1870, and
HCT=0 if the country has no recorded Chinese population in that year.?® The results are
reported in Appendix Table A2. The regressions include county fixed effects and county-level
economic variables such as contemporaneous and past five-year (nominal) personal income
growth and population growth. The coefficient of HCTxPOST is positive and significant for
both the 1997 and 2011 events, and the implied magnitudes are very close to those from the

MSA-level analysis.

Figures 5 and 6 show that the housing price changes in HCT=1 and HCT=0 counties do
not differ significantly prior to each event; however, the difference becomes significant after

each event, validating our difference-in-differences methodology.

C. Within-MSA Housing Price Growth and Spillovers

25 This could reflect the strongly positive significant effect of POST in Table 2 for the 2011 event, during which
RPR also reached higher values due to higher political risk in China.

26 Such a classification is convenient given that in 1870 there were many counties without any recorded Chinese
population. Our results are similar for alternative definitions of HCT, such as the top 25" and bottom 25™
percentile among counties with recorded Chinese population.
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In Table 3, we compare property price growth before and after the two events in
counties with above MSA median Chinese population and the remaining counties within the
same MSA, based on population data as of 1870. Within-MSA comparisons are likely less
susceptible (than comparisons between MSAs located in different states) to the issue that other
factors such as local economic activity may be correlated with Chinese population presence,
since economic shocks can spill over more easily to adjoining counties than across states. The
regressions include MSA interacted with year fixed effects, which implies that the coefficient
estimate of HCT captures within-MSA differences between high and low Chinese populated

counties.

Results in the first four columns in Table 3 show that after both events, the housing
price growth is higher for HCT=1 counties than for HCT=0 counties within the same MSA. For
the 2011 event, the difference is about 0.5 percent per year in nominal terms, but marginally

insignificant at conventional levels. It is about 1.1 percent per year for the 1997 event.
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