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We study the impact of foreign institutional investors on price efficiency with firm-level
international data. Using additions to the MSCI index and the U.S. Jobs and Growth
Tax Relief Reconciliation Act as exogenous shocks to foreign ownership, we show that
greater foreign ownership increases stock price informativeness, especially in developed
economies. This increase arises from new information that foreign investors bring in and
displacement of less-informed domestic retail investors. Finally, we show that foreign
ownership, particularly from active investors, increases market liquidity, reduces firms’
cost of equity, and increases firms’ real investment growth. (JEL G11, G12, G14, G15)
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Do foreign investors affect the informational content of asset prices? A large
literature on stock market liberalizations has shown that foreign investors can
improve domestic investments and economic growth.! One channel suggested

We thank two anonymous referees; Wei Jiang (editor), Eduardo Davila, Alex Edmans, Miguel Ferreira
(discussant), Nicholas Herschey (discussant), Peter Limbach, Anton Lines (discussant), Thomas Philippon
(discussant), Tarun Ramadorai, Antoinette Schoar, Argyris Tsiaras, and Raman Uppal; and seminar participants
at the BPI/Nova Conference, EDHEC, EFA, the Federal Reserve Board, FIRS, Imperial College, the INQUIRE
Conference, Lancaster University, the NBER Long-Term Asset Management meetings, the Royal Economic
Society Conference, the University of Cologne, the University of Oklahoma, the University of Piracus, and the
University of Reading for useful comments. We thank Pedro Matos for assisting with the institutional ownership
data and Miguel Ferreira and Hao Liang for sharing governance index data. Kacperczyk acknowledges research
support from the European Research Council Consolidator [Grant 682156]. Supplementary data can be found on
The Review of Financial Studies web site. Send correspondence to Tianyu Wang, wangty6 @sem.tsinghua.edu.cn.

Bekaert and Harvey (2000) offer a seminal contribution on the topic; other notable studies include Bekaert,
Harvey, and Lundblad (2005), Gupta and Yuan (2009), and Mitton (2006).
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by that literature is improved risk sharing arising from uninformed foreign
investors smoothing fluctuations in asset returns across states. An alternative
channel is informed foreign investors improving the efficiency of capital
allocation by increasing the informational content of prices. Prior work does
not disentangle the two channels; hence, the contribution of each is empirically
unknown. This paper tests an information-based channel.

Some papers, such as Stiglitz (2000), argue that informational asymmetries
prevent foreign capital from being profitably invested, whereas others, such
as van Nieuwerburgh and Veldkamp (2009), suggest that informed investors
should exhibit a home bias in information acquisition decisions. We argue that
certain domestic stocks that have low barriers to investment can attract attention
of informed foreign investors. These investors base their entry to domestic
markets on their ability to trade profitably off of their information. Because
of the frictions associated with foreign entry, their information must be able to
compensate them for the cost of entry, similar to the intuition of the trade model
of Melitz (2003). But increased holdings by foreign institutions also means
reduced holdings by other investors. We conceptualize and test two hypotheses:
first, that we should see a big informational effect from foreign institutions if
those institutions displace less-informed retail investors as opposed to better-
informed domestic institutions; second, that we should observe a large effect
on domestic price informativeness if foreign institutions have information that
is complementary to, as opposed to substitutable with, the information sets of
domestic institutions.

Testing the information hypothesis requires granular, investor-level data
and a stock-level measure of price informativeness (or equivalently, for our
purposes, price efficiency). One of our main advantages is detailed global
portfolio ownership data at the level of individual firms and institutional
investors. Our sample covers almost 24,000 firms from 40 countries, both
developed and emerging, from 2000 to 2016. These data have been used
before (e.g., Ferreira and Matos 2008) but, to our knowledge, we are the
first to bring them to bear on the dimensions above. We supplement the
data with macroeconomic, market, and accounting information. We show
that, contrary to received wisdom, foreign institutions unambiguously increase
the informational content of domestic asset prices. Our empirical framework
employs a micro-founded stock-level measure of price informativeness, defined
as the predicted variation of cash flows using contemporaneous market prices,’
that has justifications both as a welfare measure and as an informational content
measure, but the results are robust to alternative definitions.

Bai, Philippon, and Savov (2016) were the first to show this to be a welfare-based measure, and Kacperczyk,
Nosal, and Sundaresan (2017) showed this to be the measure of information extracted by traders when they
learn from the price. Similar measures were used in Kothari and Sloan (1992), who analyzed the effect of stock
prices on future earnings response. In a recent study, Chen, Kelly, and Wu (2019) use the measure to show the
information spillovers between buy-side and sell-side research.
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In our first test, we relate foreign institutional ownership to price
informativeness at the stock level. We use a regression approach with additional
controls and a host of static and time-varying fixed effects. We find that the
price informativeness of companies with the highest foreign ownership is
significantly greater than that of companies with the lowest ownership. The
effect is statistically and economically significant for both short and long
horizons. We obtain a similar result for domestic institutional ownership;
however, the effect from foreign ownership is larger.

The regression results are difficult to interpret economically due to possible
endogeneity. For example, if foreign investors were, in fact, uninformed but
rational, we would expect them to target firms with the most informative
prices to minimize trading losses against informed domestic traders. While
our evidence suggests that the entering foreign investors are on average
more informed than their nonentering peers or retail domestic investors, we
cannot fully rule out that explanation. Also, the effects could be driven
by an omitted time-varying variable correlated with both ownership and
price informativeness. To address these concerns, we take advantage of
two complementary, quasi-natural experiments that generate cross-sectional
variation in foreign ownership. Unlike the stock market liberalization literature
where all companies in a country are subject to the same shock, our setting
allows us to differentiate between treated and untreated stocks within a
country. First, stocks added to the Morgan Stanley Capital International
(MSCI) index experience strong increases in foreign institutional ownership,
not matched by domestic institutional ownership changes.? The event generates
an economically meaningful and reasonably exogenous variation in foreign
ownership, which we use to explain price informativeness using difference-
in-differences estimation. The results indicate that stocks added to the
index experience a subsequent increase in their price efficiency relative
to similar stocks outside the index. About 75% of the effect in price
efficiency can be attributed to active investors and the rest to passive
investors.

While using the MSCI shock allows us to take advantage of a broad cross-
country firm-level variation in the data, a potential concern with using the shock
is that including the stock in MSCI increases the incentive for informed foreign
investors to enter because the index inclusion increases the liquidity of the stock.
For that reason, we complement our empirical identification with another shock
that is less subject to this particular concern. We use the passage of the U.S. Jobs
and Growth Tax Relief Reconciliation Act JGTRRA) in 2003, which lowered
the dividend tax rate to 15% for U.S. firms and firms domiciled in countries that
have tax treaties with U.S. As aresult, dividend-paying stocks in treaty countries
became more attractive to U.S. institutional investors, which led to plausibly

3 Hau (2011) uses the MSCI reconstitution of 2000 to analyze benchmark changes in actively managed capital.
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exogenous variation in U.S. foreign institutional ownership of non-U.S. firms.
We find that dividend-paying stocks from treated countries experience an
increase in price informativeness, relative to non-dividend-paying stocks, or
stocks from untreated countries.

One of the main reasons for the improvement in economic growth found by
the stock market liberalization literature is that capital constraints are relaxed.
Given that such constraints bind mostly in emerging markets, much of the
literature has focused on such markets. Thus, one might expect to find the
biggest effects of foreign capital in developing economies. However, we find
that developed economies are actually more sensitive to foreign institutional
flows than developing economies are, although all are more sensitive to
flows from developed economies than from developing economies. The latter
result is consistent with a Melitz-style intuition: developed economies, on
average, have more sophisticated investors, who, in turn, have a bigger
impact on price informativeness. The former result is a little more surprising.
One interpretation is that developed economies are better at incorporating
the informational content of trades into prices due to a more sophisticated
market microstructure. Further supporting our channel, we find that price
informativeness improvements are driven by active investors, while passive
investors have a smaller, but still positive effect.

As a robustness test, we consider alternative measures of price informative-
ness. We look at the effects on post-earnings-announcement drift (P EAD) and
find that increased levels of foreign institutional investment result in a decrease
of PEAD over multiple horizons. We also consider price nonsynchronicity,
the variance ratio, and the jump ratio which all respond consistently to our
identifying shock. Our results also hold using the measure of Davila and
Parlatore (2018).

We further show that investors’ activeness is a relevant predictor of price
efficiency, especially when capital flows from foreign institutions. To examine
whether this predictability implies an information-based channel for efficiency,
we test whether greater foreign ownership generates improvements in the
stocks’ information environment. We conduct a battery of tests that broadly
indicate the informational advantage of foreign institutional investors. We first
show that foreign institutional investors’ portfolio revisions predict future stock
returns for assets in their portfolios, indicating skill in investment. Second, we
show that foreign institutions’ skill is better than that of the retail domestic
investors they displace. Finally, we show that better historical performance
of foreign institutions strongly predicts their increased presence in domestic
markets, consistent with the view that such investors face either greater
information benefits or lower costs of entry.

Subsequently, we analyze the specific mechanism through which the
information of foreign investors enters domestic markets and improves their
informational environment. We show that increased foreign ownership leads to
(1) higher market liquidity, or lower asymmetric information in the market;
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(2) greater analyst coverage and improvement in information production;
and (3) better market risk sharing, manifested by reduced cost of capital of
about one percentage point. All three effects are statistically and economically
significant. We further show that information contained in foreign investors’
trades does not overlap with what is contained in domestic investors’ trades and
is likely different from what is produced by corporate managers. This finding is
consistent with both domestic and foreign institutions significantly contributing
to improved price efficiency.*

Our paper straddles a number of literatures. Several papers have studied
foreign investors’ impact on cost of capital, liquidity, and efficiency through
the lens of stock market liberalizations. Notable examples include Bekaert
and Harvey (2000), Bekaert, Harvey, and Lundblad (2007, 2011) and Bekaert
et al. (2007). Henry (2000) looks at liberalizations and documents abnormal
returns and private investment growth. Chari and Henry (2004, 2008) show that
liberalization improves risk sharing and investment efficiency. Bae, Bailey, and
Mao (2006) show that foreign investors increase analyst following, accounting
standards, indirectly improving the information environment. The benefits of
foreign investors have been shown at the country level (Bekaert, Harvey, and
Lundblad 2005), industry level (Gupta and Yuan 2009), and firm level (Mitton
2006). This paper, in contrast, formally tests the information-based explanation
of improved price efficiency and explores new dimensions (investor and country
specific) of analysis, a larger cross-section of countries, and a more direct
measure of price informativeness. We do not endure the confounding factors
of economic reforms that came with stock market liberalizations, and we are
able to isolate the underlying economic channel.

Our paper also relates to the literature on the price impact of institutional
investors (Gompers and Metrick 2001). Though it is not their main focus, Bai,
Philippon, and Savov (2016) show a positive relationship between institutional
ownership and price informativeness using a simple portfolio-sort approach of
U.S. stocks. We extend their analysis internationally and decompose ownership
into domestic and foreign components. Finally, we highlight the role of foreign
institutional ownership in price informativeness and welfare and test the
economic mechanism for efficiency gains.

We contribute to the literature on the information production of financial
markets and investment decisions.” Bond, Edmans, and Goldstein (2012)

In the Internet Appendix, we show that foreign investors have a greater impact on price efficiency when they
are from countries with high financial development or under a common law system, especially when investing
in countries with low financial development, under civil law, or with weaker financial controls. We find mixed
results for investors’ similarity measured in terms of their geographic location, language, colonial background,
or the size of bilateral trade.

Examples include Dow and Gorton (1997), Baker, Stein, and Wurgler (2003), Goldstein and Guembel (2008),
Bond, Goldstein, and Prescott (2010), Goldstein, Ozdenoren, and Yuan (2013), Kurlat and Veldkamp (2015),
and Edmans, Goldstein, and Jiang (2015).
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survey the literature, emphasizing the separation of new information produced
in markets from what is already known and reflected in prices. Chari, Goldstein,
and Jiang (2007) find that two measures of the amount of private information
impact the sensitivity of corporate investment to stock prices. In an international
setting, Wurgler (2000) finds that financial markets improve the allocation of
capital.

Our study is also related to literature on institutional investors and
price efficiency, which provides mixed evidence. Campbell, Ramadorai,
and Schwartz (2009) find that institutions trade aggressively to exploit
mispricing around earnings announcements. Boehmer and Kelley (2009)
document a positive relation between institutional shareholdings and the
relative informational efficiency of prices. Stein (2009) discusses the potential
negative effects of increasing institutional ownership on price efficiency. He et
al. (2013) show a positive relation between foreign block shareholdings and
stock price informativeness. Our paper differs from the studies that focus on
price-based efficiency measures by examining a welfare-based measure of price
informativeness. We also extend the literature into an international context, a
larger sample and broader institutional types; we also trace down the economic
mechanism driving efficiency gains.

A rich accounting literature has documented related patterns in the impact
of foreign institutional ownership. Fang, Maffett, and Zhang (2015) show
that foreign analyst following increases, and foreign analyst dispersion and
error decrease after increases in foreign institutional ownership driven by the
JGTRRA shock. Bena et al. (2007) show that greater foreign institutional
ownership increases long-term investment in several forms of capital. The
authors of both papers posit a monitoring role for foreign institutions in
generating these results. This conclusion is consistent with our results, but
neither paper directly tests a price informativeness channel.

Finally, our paper is also related to the literature on international capital
flows. Hau and Rey (2006) develop an equilibrium model and show that the
net equity flows into the foreign market are positively correlated with currency
appreciation and financial development. Portes, Rey, and Oh (2001) suggest
that informational asymmetries could explain a negative relationship between
asset trade and distance. Froot and Ramadorai (2008) find that institutional
cross-border flows are linked to fundamentals, while closed-end fund flows are a
source of price pressure in the short run. Jotikasthira, Lundblad, and Ramadorai
(2012) show that flows to funds domiciled in developed markets force changes
in these funds’ emerging market portfolio allocations. These forced trades,
or fire sales, affect emerging market equity prices, pairwise correlations, and
betas. Maggiori, Neiman, and Schreger (2020) show that global portfolio flows
are often driven by the asset’s currency of denomination. Carpenter, Lu, and
Whitelaw (2020) show that Chinese stock market has become as informative
as the U.S. market.
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1. Concept al Frameork

In this section, we describe the economic foundation for our work. For
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Do Foreign Institutional Investors Improve Price Efficiency?

Impact on Impact on
Price Price
Informativeness Informativeness

Type |
Information

Type Il
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Information

Information Foreign Information

Domestic Foreign Collected Domestic Collected

Fig re2

Infotmation sets and price informati epess

The x-axis represents the quantity of i$ormation collected by domestic and foreign institutions under two
different hypotheses: The left graph shows the impact of foreign information when foreign and domestic
institutions collect substitutable information sets (similar to each other). The right graph shows the impact when
foreign and domestic institutions collect complementary information sets (different types from each other). Both
graphs assume that foreign institutions collect fewer quantities than domestic institutions.

of information collected by different investors on the X-axis, and price
informativeness on the y-axis. Under the benchmark model (left plot), foreign
and domestic investors have access to information of the same type, or about
the same variable, which implies that the entry of foreign traders into the
market already explored by domestic investors has a smaller impact on price
informativeness. However, under the alternative scenario (right plot), foreign
investors could actually have better access to, or pay more attention to a different
source of information, which would imply a higher marginal impact on domestic
markets. As a result, the inclusion of the same amount of foreign information
would have a larger impact on domestic price informativeness. We summarize
this intuition in the following prediction.

Prediction 2: If foreign institutional investors have a large impact on price
informativeness, it must be because they are using alternative, complementary
sources of information to what domestic institutions use, while if they have only
a marginal impact on price informativeness, they must be using substitutable
sources of information to those of domestic institutions.

Prediction 2 rests on two instrumental assumptions. First, the impact of any
type of information on price informativeness is concave. Second, the overall
amount of information from foreign institutions is lower than that from domestic
institutions.’

If foreign institutions had more information than domestic institutions, our findings could be justified regardless
of the type of information had by foreign institutions. Whether complementary or substitutable, their information
would have a large effect on price informativeness.
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Data

Our primary data set is a panel that results from matching several databases.
First, we merge FactSet® (data on firm-level global institutional ownership) with
Datastream (data on firm-level international stock market and accounting data).
FactSet reports holdings for a wide range of institutions, such as mutual funds,
hedge funds, pension funds, bank trusts, and insurance companies. For non-
U.S. firms, FactSet collects ownership data directly from national regulatory
agencies, stock exchange announcements, local and offshore mutual funds,
mutual fund industry directories, and company proxies and financial reports.
We use the last reported value in each calendar year.

We use open-end equity mutual fund return data from Lipper, equity index
data from MSCI, and country-level equity market capitalization, gross domestic
product (GDP), and industrial production from the World Bank. We merge
analyst data from I/B/E/S, and bilateral trade data from the IMF. Our aggregated
database has an annual frequency and covers the period 2000-2016. Following
previous studies (e.g., Edmans, Jayaraman, and Schneemeier 2017), we exclude
financial firms, that is, those with the one-digit Standard Industry Classification
(SIC) code 6, and firms with a market capitalization below $1 million. A firm
must have at least 4 successive years of earnings data and a nonzero institutional
ownership to be included in our sample. We further limit our sample to countries
in which there are at least 20 firms with complete data. The final set consists
of 23,811 unique firms for a total of 186,885 firm-year observations; these
numbers are similar to those reported in the literature (e.g., Bena et al. 2007).

2.1 Instit tional oynership ariables
Our data cgntain 9,449 institutional owners. Foreign institutional ownership
(FORy) is the fraction of firm i’s shares held at time t by institutions domiciled
in a country other than the one where the stock is listed.® The variable FOR;,
is set to zero if a stock is not held by any foreign institution but is held by at
least one domestic institution. Domestic institutional ownership (DOM;,) is
the fraction of a firm i’s shares held at time t by all institutions domiciled in
the same country where the stock is listed, relative to the firm’s total number
of shares outstanding. The variable DOM;, is set to zero if a stock is not held
by any domestic institution but is held by at least one foreign institution. Total
institutional ownership (1 O;) is the sum of DOM;, and FOR;;.

We define active (ACTIVE;) and passive (PASSIVE;) fractional
ownership variables based on two classifications: institutions’ investment types
and the classification scheme of Bushee (2001). For our first classification, we

We thank Miguel Ferreira and Pedro Matos for making their data available and their useful suggestions.

For multinational companies, we are able to track ownership at the trading desk/subsidiary level. As an example,
investments from the Blackrock London office therefore would be considered domestic from the perspective of
investing in U.K. companies, but investments from Blackrock U.S. would be considered foreign in the same case.

1326

220z Arenuer 20 uo Jasn Areiqi Ausiaaiun enybuisl Aq 886998S// TET/S/YE/2I01Ue/s1/woo dno oiwapese//:sdny woly papeojumod



Do Foreign Institutional Investors Improve Price Efficiency?

follow Ferreira and Matos (2008) with one adjustment. In Ferreira and Matos
(2008), independent (active) institutions are investment companies (mutual
funds), investment advisors, and hedge funds, while other institutions (bank
trusts, insurance companies, pension funds and endowments) are considered
as grey (passive) investors. Because the mutual fund category includes index
funds and exchange-traded funds that invest passively, we adjust the definition
to categorize these two types of funds as passive. As an alternative classification,
we use the U.S.-based scheme of Bushee (2001). In the fund manager category,
he distinguishes three categories: quasi-indexers, with low turnover and high
diversification; transient investors, with low turnover and low diversification;
and dedicated investors, with low turnover and low diversification. We classify
transient and dedicated fund managers as active, while quasi-indexers as
passive. For our international sample, we follow Cremers et al. (2016) to
use active share measure to gauge how closely the fund is tracking the
benchmark index. Then, the new definition of passive investors includes these
quasi-indexers (explicit indexers, closet indexers) and other institutions.'?

We decompose active ownership depending on whether active owners
are foreign (FOR_ACTIVE}) or domestic (DOM_ACTIVE;). We separate
passive ownership into FOR_PASSIVE ;; and DOM _PASSIVE ;. For firms listed
outside the United States, we define U.S.-based foreign fractional institutional
ownership (FOR_US;,) and non—U.S.-based foreign ownership (FOR_NUS};).
We present all variable definitions and summary statistics in Tables IA.1-IA.4
of the Appendix.

2.2 Stock market and acco nting ariables

We define the market valuatibn of firm i at year t as the natural logarithm
of market capitalization (M) to total assets (A;), log(M/A);,. Our cash flow
variable (E/A);, is earnings before interest and taxes (EB1T), divided by total
assets. The investment variables include research and development (R&D)/A;,
capital expenditures (CAPEX/A);, and total investments INVESTMENT
= (CAPEX ;+R&D)/A;;, all scaled by total assets. Additional accounting
variables include the natural logarithm of sales log(SALES);;, measured in
thousands of dollars; LEVERAGE,, defined as book debt divided by total
assets; CASH j;, defined as cash holdings scaled by total assets; TANGIBILITY ;,
defined as net property, plant, and equipment scaled by total assets; and
FORSALE;, defined as the fraction of foreign sales in total sales. The
variable CLOSE;, is the ownership fraction of stock i at time t of all
corporate insiders in this firm. ANALYST ;, is the number of analysts covering
a given stock in year t; TURNOVER; is the stock volume divided by
total shares outstanding in year t; Illiquidity; is the natural logarithm of

Cremers et al. (2016) use 0.6 as a cutoff point to define closet indexers. Our empirical results are robust if we
exclude other institutions and only measure active versus passive investors in the fund manager category or use
a different cutoff point for active shares (0.2 or 0.4).
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3.1 Regression res Its

We begin by providiilg regression evidence on the link between institutional
ownership (10) and price informativeness (PI). We estimate the following
pooled regression model using firm-level annual-frequency data:

Ei,t+h/Ai,t =a+b1,hlog(M/A)i,t+b2,hlog(M/A)i,t x| Oi,t+
b3 hXi t +bs nl0g(M/A)i ¢ X Xi 1 +€i t4n, (2)

where X; 1 is a vector composed of 1O and various controls, including E/A,
log(Asset), CLOSE, LEVERAGE, TANGIBILITY, log(SALES),
FORSALES, and CASH. e; is measurement error. Further, here and where
appropriate thereafter, we interact all control variables in X with log(M/A).!!
We include firm and country x year fixed effects. To account for possible
dependence across firms and years, we cluster standard errors in these two
dimensions. The coefficient of interest is b, h, which measures average PI,
defined as a sensitivity of future earnings to current stock prices, conditional
on institutional ownership. Table 1 presents the results. In column 1, we show
the results for the 1-year prediction horizon without controls but with all
fixed effects. The coefficient b, j, is statistically significant at the 1% level
of significance. In column 4, we show that a similar effect holds for Pl
with a prediction horizon of 3 years. We further decompose total institutional
ownership into its two components, FOR and DOM, and estimate the relative
contribution to PI of each, using the following regression model:

Ei,t+h/Ai,t =a+b1,hlog(M/A)i,t +b2,hlog(M/A)i,t x FOR; 1+
b3,hlog(M/A)i,t X DOMi,t+b4’hXi’t+
bs.nlog(M/A); ¢ x Xi ¢ +8j t+h. 3)

The coefficients of interest are b, and bz, which measure average PI
conditional on foreign and domestic institutional ownership, respectively. We
present the results in columns 2 and 3 for a 1-year horizon with and without
stock-level controls. We find that the effect of foreign ownership on PI is
positive and statistically significant at the 1% level, and is also at least as large
as that of domestic ownership. In columns 5 and 6, we report the results for a
3-year horizon. The results remain similar. As a robustness test, we have also
estimated the model in which we use changes in both earnings and market
values in regression (3). The results, in Table IA.5, are consistent with those
obtained using the estimation in levels.

The relative importance of the two ownership measures may be difficult
to interpret because the measures of institutional ownership exhibit different
variability in the data. Domestic ownership is about three times as variable

11 Qur results remain qualitatively similar in a model without such interactions and are available on request.
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Table 2
Price informati ¢pess and instit tional oy nership: Regional anal_sis
W
A. Developed economies B. Emerging economies
(1) 2) (3) 4) 5 (6) ) ®)
Eit+17Ait Eit+37Ait Ejt+1/Ait Ej t+3/Ait
log(M/A); ¢ 0.007%%% —0.008  —0.022%%% _0.050%** 0.046***  0.037%*  0.025%** —0.006
0.002) (0.005) (0.004) (0.008) (0.002) (0.005) (0.004) (0.007)
FOR;j ¢ —0.061*F*  —0,063*** —0.183%** —0.137*** —0.017 0.024 —0.186™**  —0.045*
0.017) 0.017) 0.022) 0.022) (0.020) 0.017) (0.032) (0.025)
log(M/A)j ¢ *FORj ¢ 0.128%%  0.080"%  0.079%% 0,060  0.046***  0.038%** —0.005 0.009
0.016) 0.013) 0.018) 0.017) 0.013) 0.011) (0.026) (0.023)
DOM; ¢ 0.005 —0.001 —0.042%%  —0.016 0.017 0.050%*  —0.107***  0.005
0.012) 0.012) 0.015) 0.015) 0.019) (0.020) (0.030) 0.022)
log(M/A)j { xDOM; ¢ 0.091%*%  0.068**  0.063**  0.052*** 0,034 0.027  —0.008 —0.011
(0.005) (0.005) (0.009) (0.009) (0.021) 0.018) (0.017) (0.014)
Controls No Yes No Yes No Yes No Yes
Observations 136,022 136,022 120,124 120,124 50,692 50,692 45,220 45,220
R2 677 712 .610 .620 .602 .630 .581 .626

The dependent variable is E/A. All independent variables are the same as those used in Table 1. Columns 1-4
present the results for the sample of stocks in developed economies, and columns 5-8 present the results for the
sample of stocks in emerging economies. All regression models include firm, and country x year fixed effects.
The coefficients of the control variables are suppressed for brevity. Robust standard errors, clustered at the firm
and year levels, are reported in parentheses. *p < .1; **p < .05; ***p < .01.

as foreign ownership is. To address this issue, we construct another variable,ul80Tf.800€
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long horizon, neither type of ownership is statistically important. In Table IA.7
of the Internet Appendix, we also report differences between a subsample of
U.S. and non-U.S. firms. For the U.S. sample, we find that domestic ownership
has a larger effect on P/ than foreign ownership does. In all specifications, the
coefficients of FOR are statistically insignificant. The results become markedly
different when we consider a sample of non-U.S. firms. We find that foreign
institutions have a much stronger impact on prices at both shorter and longer
horizons. Moreover, while domestic ownership is an important P/ predictor at a
1-year horizon, its significance disappears when we consider a 3-year horizon. 3
Finally, another dimension we consider is investors’ activeness, that is,
their focus on information production. To the extent that price informativeness
responds to investors’ uncovering mispricing in financial markets and properly
accounting for risk, one would expect firms with larger shares of active investors
to be more informationally efficient. We split domestic and foreign institutional
ownership into active and passive using two classification methods from
Section 2.1.'% We generically define active ownership separately for foreign and
domestic owners as FOR_ACTIVE and DOM _ACTIVE, respectively. Similarly,
we define the variables related to passive ownership as FOR_PASSIVE and
DOM_PASSIVE. Next, we estimate the following regression model:

Eit+n/Aiy
—a+b; nlog(M/A); ( +bs nlog(M/A); . x FOR_ACTIVE;
+bs n10g(M/A);, x DOM_ACTIVE;  +ba nlog(M/A),
x FOR_PASSIVE;  +bs nlog(M/A);  x DOM_PASSIVE; 1 +bg nXi
+b7,hl0g(M/A); t X Xi 1 +8€i t+h. 4)

Control variables X are the same as those used in Table 1. All regression models
include firm, and country x
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Table 3
Acti epess of instit tional in estors
@ Jionalin ¢
(1) (@) 3 )
Classification 1 Classification 2
Eitr1/Ait Eit+3/Ait Eit+1/Ait Eit+3/Ait
|0g(M/A)*F0R7ACTIVEi‘t 0.069*** 0.066*** 0.065%** 0.068***
(0.013) (0.014) (0.013) (0.017)
log(M/A)x FOR_PASSIVE; t 0.143%* —0.104 0.115%%* —0.036
(0.044) (0.084) (0.032) (0.051)
log(M/A)+DOM_ACTIVEj ¢ 0.055%** 0.039%** 0.050*** 0.035%**
(0.006) (0.009) (0.005) (0.010)
IOg(M/A)*DOM_PASSIVEth 0.075%* 0.039 0.081%** 0.050**
(0.026) (0.034) (0.013) (0.020)
log(M/A); ¢ 0.004 —0.034%** 0.004 —0.034%**
(0.004) (0.005) (0.004) (0.006)
FOR_ACTIVE; 1 —0.027* —0.077%%* —0.019 —0.0827%**
(0.015) (0.020) 0.017) (0.019)
FOR_PASSIVE; t —0.067 —0.374%%* —0.083** —0.206™*
(0.052) (0.093) (0.029) (0.042)
DOM_ACTIVE; 1 0.013 0.001 0.014 0.002
(0.011) (0.013) (0.011) (0.014)
DOM _PASSIVE; —0.041 —0.027 —0.016 —0.010
(0.033) (0.045) (0.024) (0.027)
Controls Yes Yes Yes Yes
Observations 186,714 165,344 186,714 165,344
R2 710 623 710 623

The dependent variable is E/A. Ownership is divided into active and passive groups based on two different
classification methods. The first measure is based on institutional types. Active institutions include actively
managed mutual funds and hedge funds, while passive ones include ETFs, index funds, and other types (e.g,
pension funds, banks, and insurance companies). The second measure is based on the classification of Bushee
(2001). Active institutions include transient and dedicated funds, while passive ones include quasi-indexers and
explicitindexers and other types. We decompose active ownership depending on whether active owners are foreign
(FOR_ACTIVEj;) or domestic (DOM_ACTIVE;;). We separate passive ownership into FOR_PASSIVE;, and
DOM_PASSIVE ;. All control variables (omitted for brevity) are the same as those used in Table 1. The coefficients
of the control variables are suppressed for brevity. All regression models include firm, and country x year fixed
effects. Robust standard errors, clustered at the firm and year levels, are reported in parentheses. *p < .1; **p <
.05; ##¥p < .01.

same analysis for classification 2. The results largely mimic those based on
classification 1. The only difference is that now passive domestic investors also
improve price informativeness in the longer horizon. This result highlights a
special role of quasi-indexers as potential information intermediaries.
Overall, our results indicate that domestic and foreign institutional ownership
are both important predictors of PI in the unconditional sample. Further,
the effect is much stronger for the sample of developed markets. At the
same time, institutions do not improve price efficiency in emerging markets
beyond their short-term impact. Finally, active investors contribute significantly
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ownership but at the same time correlated with that variable. Even though the
multivariate regression framework allows us to control for some observables,
and various fixed effects control for time-invariant unobservables, the main
coefficients may still be biased due to time-varying unobservables. Further, our
identification could be weakened by reverse causality if foreign investors sorted
into stocks with higher levels of price informativeness, for example, as a rational
response to minimize their trading losses against informed domestic traders.
In this section, we address these concerns by taking advantage of two quasi-
natural experiments that induce exogenous variation in foreign ownership:
MSCI ACWI index inclusion (MSCI shock), and the passage of the Jobs and
Growth Tax Relief Reconciliation Act of 2003 (JGTRRA shock). We implement
the identification strategies via the difference-in-differences estimation
approach.

E idence from the MSCI shock. Our first strategy is based on a quasi-natural
experiment related to MSCI index inclusions. Several foreign institutions only
hold indexed stocks and thus an addition to the index is a positive shock to these
stocks’ foreign ownership levels. We compare the PI of firms newly added to
the MSCI All Country World Index (ACWI) to a sample of comparable firms
that did not experience the addition. Our identification assumes that firms are
added to the index for reasons other than their PI; hence, one can consider the
shock as being plausibly exogenous.

We require that at least 5 years of accounting and ownership data be available
for the tested firms (2 years before and 2 years after the inclusion year). In our
sample, 714 firms with complete accounting and market data are affected by
the index inclusion treatment. Our treatment is staggered over multiple years
and involves different companies and countries; hence, our results are unlikely
driven by specific time trends affecting particular groups of stocks.

For each firm in the treatment group, we identify five nearest neighbors
using the propensity score matching algorithm. These serve as a counterfactual
control group. Our matching, with replacement, is based on the following
ex ante (1 year before inclusion) characteristics: FOR, FOR_ACTIVE, DOM,
Market Capitalization, log(M/A), E/A, Analyst, FORSALES, INVESTMENT,
Illiquidity, and country fixed effects. Panel A of Table 4 shows the quality of
the matching by showing the average values of each matched characteristic
separately for the treatment and control groups. We find that the characteristics
of the treated group are not statistically different from those of the control
group. The only statistically significant difference, at the 10% level, is
for log(M/A).

To assess the plausibility of the parallel trend assumption that underlies the
difference-in-differences methodology, we visually inspect the data around the
inclusion period. Figure 3 plots the time series of the differences between the
treatment and control groups with respect to domestic and foreign ownership
and PI. The window between years -1 and O refers to the period when the
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Table 4
Price informati ¢pess and instit Jtional oynership: E i‘gence from the MSCI shock

A. Pretreatment comparison

Treatment group Control group t-test (p-value)

FOR % 8.771 8.517 0.51
FOR_ACTIVE % 7.798 7.423 0.19
DOM % 34.672 34.654 0.99
Market_Cap($Bil) 6.276 5.987 0.49
log(M/A) 0.122 0.071 0.09
E/A 0.109 0.105 0.31
FORSALES 0.272 0.267 0.69
Analyst 19.148 18.291 0.17
R&D/A+CAPEX/A 0.086 0.082 0.16
1lliquidity —11.069 —11.054 0.86
B. Ownership

(1 2)

FOR DOM
TreatxAfter 0.019%** —0.001

(0.002) (0.004)
Observations 24,474 24,474
R? 880 975
C. Price informativeness
(1) ?2)

Ei,t+1/Ait Ei,t+3/Ait

log(M/A)*T reat =« Af ter 0.009** 0.046™*
(0.004) (0.015)

Observations 24,474 6,727
R? 661 695

The treatment group includes 714 firms added to the MSCI ACWI during the sample period. The control group
includes five firms that best match each treated firm using propensity scores matching. Panel A compares average
values of the variables in the treatment and control groups in the pretreatment period. The dependent variables
in panel B are DOM and FOR. The dependent variable in panel C is E/A. T reat is equal to one if a firm is in the
treatment group, and zero otherwise. After is equal to one for every year after the one the treated firm is added
to the MSCI ACWI, and zero otherwise. All control variables (omitted for brevity) are the same as in Table 1.
All regression models include firm and country x year fixed effects. Robust standard errors, clustered at the firm
and year levels, are reported in parentheses. *p < .1; **p < .05; **¥p < .01.

treated firm is added to the index. We do not observe any clear differential pre-
trends in both quantities within a 3-year window before the shock. This evidence
suggests that any effect we identify is not a continuation of a general differential
trend between the two groups of firms. Further, we find that, following the
shock, foreign ownership increases for treated firms relative to the control group
by about two percentage points. At the same time, the domestic institutional
ownership of the same stocks does not change, which indicates, through market
clearing, that domestic retail investors are selling their assets. This marketwide
rotation should lead to an increase in PI, consistent with Prediction 1. This is
indeed what we find.

Next, we validate the significance of the effects using the multivariate
regression, which allows us to directly control for any differences in observables
across two groups of firms, as well as time-invariant unobservables. Specifically,
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Subsequently, we examine the consequence of the shock for PI by estimating
the following regression model:

Ei tsh/Air=a+b; nlog(M/A)i 1 +by n T reat; x fter +
bs nlog(M/A)i ¢ x T reat; x AfFter;+bs nlog(M/A)i x Treati+  (6)
b5,h|Og(|V|/A)i,t fotert+b6,hXi,t+b7,hlog(M/A)i,t X Xi,t+ei,t+h.

Our coefficient of interest is bz j, which measures the change in Pl around the
shock of the treated group relative to the control group. Panel C of Table 4
presents the results. In column 1, we present the results for a 1-year horizon.
We find that, as a result of the shock, PI of treated firms increases significantly
more on a relative basis. The effect is economically large and statistically
significant at the 5% level. In turn, the change in PI for the control firms is not
statistically different from zero. In column 2, we consider changes in P/ for a
3-year horizon.!> Again, we find a statistically significant difference between
the treatment and control groups, which is three times as large as that for a
short horizon and is economically large.

E idence from the JGTRRA shock. While using the MSCI shock allows us
to take advantage of cross-country firm-level variation in the data, a potential
concern with using the shock is that including a stock in MSCI also increases
the incentive for informed foreign investors to enter because the event increases
the stock’s liquidity. For that reason, we consider a complementary shock to
foreign ownership that is less subject to this particular concern, namely, the
passage of the U.S. Jobs and Growth Tax Relief Reconciliation Act JGTRRA)
of 2003 (e.g., Desai and Dharmapala 2011). JGTRRA lowered the dividend
tax rate to 15% for U.S. firms and also extended this tax relief to dividends
from firms domiciled in foreign countries that have tax treaties with the United
States (nontreaty economies in our sample include Chile, Brazil, Hong Kong,
Malaysia, Singapore, and Taiwan). As a result, dividend-paying stocks in
treaty countries became more attractive to U.S. investors after the passage of
JGTRRA. If U.S. institutions respond to the shock and allocate their portfolios
to dividend-paying stocks in treaty countries, the event would create plausibly
exogenous variation in U.S. ownership in non-U.S. firms.

Using the difference-in-differences model, we examine whether dividend-
paying stocks in the treaty and nontreaty countries experience different patterns
in their ownerships in a period of 3 years (2000-2002) before and 3 years
(2004-20006) after the shock. Firms in the treaty countries constitute our sample
of treated firms, and firms in nontreaty countries make up our control group.
Since treated and control firms are from different countries, to mitigate the pure

To avoid overlapping the forecast period before and after addition shock, we only compare observations in the
window of 3 years (t-3) before and 2 years (t+2) after the addition at year .
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country-level allocation effect, we refine our methodology by first comparing
the dividend-paying stocks from treaty and nontreaty countries (dividend DD),
and subsequently making a similar comparison for the non-dividend-paying
stocks (nondividend DD). A difference between the two differences, or a triple
difference (DDD), provides an estimate of the causal effect.

Since our sample has more firms in treaty countries than in nontreaty
countries, for each firm in the control group, we identify five nearest
neighbors using the propensity score matching algorithm. Our matching, with
replacement, is based on the following ex ante characteristics (fixed at 2002
values): FOR_US, FOR_US_ACTIVE, FOR_NUS,DOM, FORSALES, Market
Capitalization, log(M/A), E/A, INVESTMENT, and Illiquidity
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A MSCI Shock
Foreign Active Ownership Foreign Passive Ownership
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Fig re5s

Forégn instit tional oy nership: Acti e and passi ¢

This figure dephs point estimates and 95% confidencaintervals for the differences in ownership (FOR_ACTIVE
and FOR_PASSIVE) between treated firms and control firms. The first two rows are around stock additions to the
MSCI ACWI index. Year O is the first year after the treated firms are added to the MSCI ACWI index. The last
two rows show results in a 6-year window around the passage of JGTRRA in 2003.

observe that the effect of greater ownership of dividend stocks by U.S. investors
is largely due to active investors.

We provide additional statistical verification of the findings in Table 6,
separately for MSCI and JGTRRA shocks. Consistent with our univariate
evidence, we observe that the increase in foreign institutional ownership is
primarily driven by the effect due to active investors. Moreover, for the JGTRRA
shock, the foreign ownership goes up only through the increase in active, not
passive, ownership. This finding is intuitive since JGTRRA does not necessarily
impose binding commitment on the side of indexers.

Notably, an important amplification also happens through the change in
composition of ownership, implied by market clearing. In particular, apart from
an increase in foreign institutional ownership, our results indicate no change in
ownership levels by domestic institutions, which implies that retail investors are
the likely sellers of the newly acquired assets.' In light of the large literature on
relative performance of institutional and retail investors, one could reasonably

We have also confirmed this result using the unconditional sample. In untabulated results, we find that the average
correlation between the change in foreign institutional ownership and domestic institutional ownership is a mere
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Table 6
Acti %.and passi e‘:‘ownershlp

A. MSCI shock

(1) (2)
FOR_ACTIVE FOR_PASSIVE
TreatsAfter 0.013%** 0.006™**
(0.002) (0.001)
Observations 24,474 24,474
R2 868 793

B. JGTRRA shock

(eY] 2)
FOR_US_ACTIVE FOR_US_PASSIVE
TreatxAfter xDividend 0.010** 0.0004
(0.004) (0.0003)
Observations 20,340 20,340
R2 72 698

Panel A reports results for the MSCI shock and panel B reports the results for the JGTRRA shock (around the
passage of the Jobs and Growth Tax Relief Reconciliation Act (JGTRRA) in 2003). In panel A, the dependent
variables are FOR_ACTIVE and FOR_PASSIVE. In panel B, the dependent variables are FOR_US_ACTIVE and
FOR_US_PASSIVE, representing the fraction of active and passive foreign investors originating from the
United States, respectively. In both panels, T reat is equal to one if a firm is in the treatment group, and zero
otherwise. After is equal to one after 2003, and zero before 2003. Control variables (omitted for brevity) are the
same as those used in Table 1. All regression models include firm and year fixed effects. Robust standard errors,
clustered at the firm and year levels, are reported in parentheses. *p < .1; **p < .05; ***p < .01.

expect that such retail investors are less informed and thus the reduction in their
ownership may amplify the information effects we hypothesize.

Overall, we find that as a result of the ownership shocks, affected companies
benefit in terms of growth in ownership from both active and passive foreign
institutional investors and, at the same time, from the reduced ownership by
less-informed retail investors.

o
3.3 Alternati eef cienc_meas res
One of the poss‘ﬁnle concé?ns witﬁ any analysis based on a covariance-based
informativeness measure is that it may also capture effects other than changes
in price efficiency. For example, the addition to an index may reflect differential
exposure of individual stocks to risk factors. To address this concern, we
consider several alternative measures of price efficiency.

Post-earnings-anno ncement drift. First, we consider post-earnings-
announcement drift (‘b EAD) reflected in the sensitivity of abnormal stock
returns to the value of earnings surprises. Notably, the P EAD is not subjected
to risk-based explanations and is a standard way to capture deviations from
price efficiency. In a fully efficient market, prices immediately adjust to any

0.01. Also, even though the coefficient in the regression model relating the two quantities is positive, it is not
statistically significant. Detailed results are available on request.
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earnings surprises and the drift should be zero. To the extent that the presence
of foreign investors improves price efficiency, one would expect the magnitude
of the drift to decrease as foreign ownership increases.

To construct the variable P EAD, we need to define unexpected earnings
surprises. We consider two different measures of standardized unexpected
earnings (SUE): a time-series SUE and a consensus-based SUE. The time-
series SUE is based on a seasonal random walk model with drift (e.g., Bernard
and Thomas 1989),

Eiq—Eiq-4—Uit

Oit '
where Ej g measures quarterly earnings per share in quarter g, Ej q_4 is earnings
per share four quarters before, U; 1 and 0t are the mean and standard deviation
of (Ej q —Ej q—4) over the preceding eight quarters.

Livnat and Mendenhall (2006) argue that institutional traders react more to
analysts’ consensus-based earnings surprises rather than to time-series—based
earnings surprises. We follow their methodology and compute them as the
quarter’s actual earnings minus the average of the most recent analyst forecasts,
Eiq—Eiq

SUE{’=

(7

divided by the standard deviation of those forecasts: SU EftB =

o

We hypothesize that the magnitude of the P EAD should decreagte for the
treated firms after the shock. Figure 6 depicts the evolution of the consensus-
based P EAD around the MSCI and the JGTRRA shocks for a trading horizon
of 60 days into the future. Consistent with our hypothesis that increased foreign
ownership improves price efficiency, we find that stocks added to the MSCI
index and dividend-paying stocks in countries with JGTRR A benefit experience
a drop in P EAD relative to stocks in the control group.

We further assess the robustness of this result to any confounders by
estimating the following multivariate regression model:

CAR_d1_dn=a+b; hySUE;+b, nTreat; x After+
bs hSUE; x Treat; x Aftery+bs hSUE; x T reati+ )
bs hSUE;  x Aftery+be nXit+07 hSUE; ¢ X Xi t +€j t+h,

where CAR_d1_dn denotes the cumulative abnormal return (net of market
return) from the first day to the nth day after a quarterly earnings announcement.
We consider n= 60 or 75. Our coefficient of interest is b3, which measures the
response of abnormal returns to earnings surprises for treated stocks relative to
the control group. For the JGTRRA shock, we only analyze a consensus-based
P EAD since the quarterly earnings data have limited availability for the early
sample.??

Our definition of day-0 announcements reflects the timing of the information release. Any release that occurs
before market close is measured as of time t, and any release that occurs after market close is measured as of
time t+1.
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A MSCI Shock
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Table 7
Post-earnings-anno Jncement drift

A. MSCI shock

(1) (2) 3) “)
SUECB SUETS
CAR_60days CAR_75days CAR_60days CAR_75days
SUE T reat «xAfter —0.351%** —0.361%** —0.354%%% —0.312%%
(0.105) (0.130) (0.106) 0.113)
Observations 37,866 37.866 37,806 37,806
R2 354 384 336 357

B. JGTRRA shock

(1 (2) (3) 4)
Dividend stocks Nondividend stocks
CAR_60days CAR_75days CAR_60days CAR_75days
SUE*Treat«After —0.552** —0.671** —0.562 —0.696
(0.249) (0.300) (0.435) (0.527)
Observations 7,767 7,767 2,146 2,146
RZ 352 345 476 436

The dependent variables are CAR_d1_d60 and CAR_d1_d75, where CAR_d1_dn denotes the cumulative
abnormal return (net of market return) from the first day to the nth day after a quarterly earnings announcement
(n=60, or n=75). Panels A and B report the results for the MSCI and JGTRRA shocks, respectively. In both
panels, T reat is equal to one if a firm is in the treatment group, and zero otherwise. After is equal to one after
2003, and zero before 2003. Control variables a