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1. Introduction

Abstract: In this paper, we examine the link between stock market
openness and U.S. portfolio inflows in the emerging market
economy of India. Using monthly data for companies that are listed
on the Indian stock exchange, we first construct share-weighted
openness indices at the aggregate and sector levels. We employ an
older data set for the period from December 1992 to November
2004 for which data is available. We perform a regression analysis
and find that aggregate openness is not a key determinant of inflows.
Instead, stock market behavior is. However, we identify one sector
— utilities sector — for which openness has had a significant impact
on U.S. portfolio inflows even after controlling for stock returns
and interest rate differentials.

Keywords: Stock market openness; Aggregate and Sector indices;
Portfolio inflows; Stock returns; Emerging market economies

JEL Classification: G14; G15

Does stock market openness attract foreign capital inflows? It may or may not. Having

a stock market that legally allows foreign investors to purchase and trade shares of

domestic companies with few or no restrictions does not necessarily mean that

foreign capital will flow in. Many factors including transparent markets that follow

internationally accepted accounting standards and investor protection laws, and

macroeconomic stability that includes economic, financial, and political stability are

essential to attract foreign capital. If not, foreign investors searching for diversification

benefits will be deterred even if liberalization policies have been widely implemented.
In this paper, we study the link between stock market openness and U.S.
portfolio inflows in the emerging market economy of India. The Indian stock
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market has been considered generally open since November 1992 when Foreign
Investment Institutions (FIIs) were permitted to invest in primary and secondary
markets with some restrictions.! Also in the early 1990s, India undertook many
liberalization policies in the external financial sector that encouraged foreign capital
flows. As Figure 1 illustrates, the cumulative U.S. portfolio inflows to India have
in fact increased substantially in the first decade since market opening. The main
research question that we ask is whether increased openness at the aggregate and
sector levels has led to increased U.S. portfolio inflows in India. Our results will
therefore shed light on whether U.S. investors have in fact responded to stock
openness policies in India and whether some sectors were especially successful in
attracting U.S. capital as they became more open to foreign investors within the
first decade of market opening.

Much empirical work has been done on the effects of stock market liberalization
policies in emerging market economies. See Beine and Candelon (2011), Bekaert
and Harvey (1997, 2000), Bekaert et al. (2004, 2005), Ben Rejeb and Boughrara
(2013), Chari and Henry (2001), Collins and Abrahamson (2006), Eizaguirre et
al. (2009), Henry (2000a, b), Jayasuriya (2005), Kim and Singal (1993, 2000),
Kim et al. (2005), Levine and Zervos (1998), Naghavi and Lau (2016), and Stulz
(1999) for a select few. In existing work, determining stock market opening dates
has been one of careful exercise based on policy decrees and the establishment of
country funds and/or American Depository Receipts (ADRs). Some of the previous
work also look for prominent structural breaks in the U.S. portfolio inflows series
to determine proxies for market opening dates. It is therefore inherent in existing
literature that there is a link between openness and foreign capital inflows in a
given market.? However, to our knowledge, there is no study that specifically tests
whether stock market openness in fact attracts foreign capital inflows and whether
certain sectors attract more foreign capital than others.

Our analysis is based on an older data set for which monthly data is available
both at the aggregate and sector levels from December 1992 to November 2004.
Our objective is twofold. First, we construct stock market openness indices for
the aggregate market as well as ten different sectors. The ten individual sectors are
consumer discretionary, consumer staples, energy, financials, health care, industrials,
information technology, materials, telecommunication services, and utilities. We
construct the openness indices using stock investibility data at the individual stock
level. Stock investibility indicates the openness of a given stock.” For example, an
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investible weight of 10 percent for stock X indicates that 10 percent of stock X
shares outstanding is available to foreign investors. The openness indices that we
construct indicate not only how open, on average, the Indian stock market is but
also which sectors are the most accessible to foreign investors.

Second, we estimate a least squares regression in which the dependent variable
is the U.S. portfolio inflows and the key independent variable is the relevant stock
openness index. A significant positive coefficient estimate on the stock openness
index would imply that openness did attract U.S. portfolio inflows after controlling
for other factors. The other factors that we add to the estimation model, which
could help explain the inflow of foreign capital, include stock returns, the interest
rate differential between the U.S. and India, industrial production, and a political
stability index. Our results indicate that, at the aggregate level, openness is not a key
determinant of U.S. portfolio inflows to India. Instead, the stock market returns is
the main determinant. However, we do find that U.S. portfolio inflows to India are
significantly correlated with the degree of openness in the utilities sector.

The remainder of the paper is as follows. Section 2 discusses some empirical
work that has been done on portfolio flows to the emerging economy of India.
Section 3 presents the estimation methodology. Section 4 discusses the data and some
preliminary statistics. Section 5 documents the results. Finally, section 6 concludes.

2. Literature Review

In the early 1990s, India implemented policies that encouraged foreign portfolio
flows to the country and undertook many liberalization policies in the external
financial sector that could reap the benefits of increasing global financial integration.
According to Prased and Habib (2004), the financial openness and integration
status of India was far greater by the end of the 1990s compared to the beginning
of the decade and it did attract a substantial amount of foreign capital since the
mid 1990s. However, India remained relatively less open and integrated compared
to other emerging economies in the East/Southeast Asian and Latin American
economies.

A study by Gordon and Gupta (2003) confirm that portfolio flows to India are
generally small compared to other emerging markets. However, these flows are less
volatile and appear to be relatively more resilient. These authors also identify key
determinants of portfolio flows to India that include both domestic and external
factors. The main domestic factors are lagged stock returns and changes in credit
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ratings, while the primary external factors are LIBOR and other emerging market
stock returns.

In another study, Agarwal (1997) looks at the determinants of foreign portfolio
investment and identifies four significant determinants, which are the inflation rate,
real exchange rate, an index of economic activity, and the share of domestic to world
stock market capitalization. The author also discusses the sustainability of foreign
portfolio inflows in the longer term and suggests that both India and Indonesia
have reached the limits of permissible debt ratios. Shah and Patnaik (2005) discuss
foreign capital flows under a pegged exchange rate regime and show that a system
of pegging has led to net capital outflows in India. The authors also discuss the
difficulty of maintaining a sustainable current account deficit and its implications
for raising investment in India.

In a more recent study, Garg and Dua (2014) analyze the macroeconomic
determinants of portfolio inflows to India for the period 1995 - 2011. The
authors find that a well-performing domestic equity market, a greater interest rate
differential, an appreciating exchange rate, greater output growth, and increased
risk diversification opportunities all lead to greater capital inflows. In contrast,
increased domestic currency risk and relatively higher equity returns in other
emerging markets result in decreased capital inflows.

Bae et al. (2006) examine the link between market openness to foreign equity
investment and the information environment that result from increased access to
the domestic market by foreign investors. The study is implemented for a group
of emerging markets for which data is available and for a case study of individual
Korean firms from 1987-2001. The authors use a range of openness measures based
on liberalization and cross-listing events, the fraction of local market capitalization
that is legally available to foreign investors, and the size of portfolio flows reported
between a particular emerging market and the U.S. They find that increased
openness is linked with greater information efficiency reflected in increased
firm-specific information, analyst coverage, and analyst value-added and that, in
particular, foreign analysts contribute to the domestic information environment
after market openness increases. In addition, the results from the firm-level case
study indicate that the link between openness and the quality of the investment
environment is not as strong for firms that tend to be poorly governed.

In a similar study, Dollar et al. (2004) use firm-level survey data to examine
the relationship between openness and the investment climate for a group of eight
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developing countries including India. Their measures of openness are based on
probit estimations, which provide the probability that a randomly chosen firm is
foreign-invested and that a randomly chosen firm is an exporter. The investment
climate measure is based on survey questionnaires on how firms experience
bottlenecks and delays in infrastructure. These authors find that international
integration is much higher in the presence of a favorable investment climate that
includes good infrastructure and a sound regulatory environment. Gooptu (1994)
uses quarterly data for a group of eight emerging markets including India and find
that developing countries have experienced a surge of foreign portfolio flows in the
1990s but these countries have competed for the flows. The results highlight the
importance of a favorable investment climate in attracting foreign portfolio flows
that are sustainable in the long run. If not, one may observe portfolio inflows in the
form of portfolio switching from one emerging market to another among foreign
investors but not necessarily long term sustainable flows.

3. Methodology

We first construct aggregate and sector level openness indices using investibilty
data at the individual stock level. We then use the openness indices in a regression
analysis to test whether openness, both at the aggregate and sector levels, has affected
U.S. portfolio inflows to India.

Aggregate and sector level openness

We obtain individual stock level data for Indian companies from the Standard &
Poor’s (S&P)/International Finance Corporation’s (IFC) Emerging Market Database.
Each stock belongs to one of ten sectors — consumer discretionary, consumer staples,
energy, financials, health care, industrials, information technology, materials,
telecommunication services, and utilities. We also know the date on which each
stock was listed and the date, if applicable, on which the stock was no longer listed
on the stock exchange. In addition, we are given the number of shares outstanding
and the investible weight for each stock at any given point in time. An investible
weight gives the percentage of shares outstanding of a particular stock that is available
to foreign investors. Suppose stock X has 200 shares outstanding and it is assigned
an investible weight of 0.10 at time # This would imply that 10 percent of X shares
outstanding or, in other words, 20 shares of stock X are available to foreign investors
at time # Using these data, we construct an aggregate openness index as follows:
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n

(Shares Outsanding, * Investible Weight,)
=1

(Openness ShareWeighted), = - (1)

Y. Sahres Outsanding:
i=1

That is, at time ¢ for stock 7 we multiply the number of shares outstanding with
the investible weight. We repeat this exercise for the 7 different stocks listed on the
exchange at time 7 We then sum up the numbers as indicated by the numerator in
equation (1). Next, we divide by the total number of shares outstanding for the 7
stocks at time # Essentially, we are constructing a share-weighted openness index
that accounts for all stocks listed on the stock exchange regardless of the sector each
stock belongs to. To obtain share-weighted openness indices for each of the ten
different sectors, we use the computation in equation (1) categorized by sector. For
instance, we now include sector j in the computation as follows:

n

> (Shares Outsanding., * Investable Weight.,)
(Openness_ShareWeighted) ,; = =

Z Shares Outsanding,;
i=1

(2)
We also obtain an alternative aggregate openness index as shown in equation
(3). In this case, we ignore the number of shares outstanding. Instead, we obtain a
simple arithmetic average of the 7 different stock’s investible weights at time #. This
gives us an equally-weighted aggregate openness index. The two aggregate openness
indices should be similar unless the number of shares outstanding for each stock at
time ¢ is substantially different from one another. In the share-weighted case, the
investibility of stocks that have relatively more shares outstanding is given more
weight. For example, if the stocks that have more shares outstanding are also the
ones that are more investible the aggregate index will reflect a more open stock
market as opposed to the equally-weighted case.

Y Investible-Weight,
(Openness_Equally.Weighted) , = = ” 3)

Regression estimations

We estimate an Ordinary Least Squares (OLS) regression to formally test the effect
of openness on foreign capital inflows, in particular the U.S. portfolio inflows.
The dependent variable in our regression model is therefore the amount of U.S.
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portfolio flows coming into India. We use not the cumulative inflows but rather
the percentage change in the inflows. The main independent variable is the relevant
openness index, which is either the aggregate index or one of the sector level indices.
Here, we use the change in the openness index in order to better capture the effect of
openness on portfolio inflows. We include a host of other independent variables that
are potentially good determinants of foreign capital inflows including returns in the
Indian stock market, the interest rate differential between India and the U.S., and
several variables that reflect the domestic economic conditions including industrial
production, real exchange rate (RER), inflation rate, and a political stability index.
Ideally, we would like to include qualitative factors that can affect portfolio inflows
such as market transparency and the existence of investor protection laws but we
are unable to do so due to data restrictions.* We also include a time trend in our
model to capture any inherent trending behavior of U.S. portfolio inflows to India
over time. See equation (4) for a specification of our regression model.

US. Portfolio. Inflows, =

B, + B, Opennesst + B Stock. Returns+ P Interest. Rate. Differential

+ B, Industrial. Productiont + B RERt + B Inflationt + B Political. Stability

+ Trend+e, (4)

We substitute the share-weighted aggregate openness index for the ‘openness’
variable in equation (4). Subsequently, we substitute each of the share-weighted
sector indices in place of the aggregate index. By doing so, we intend to capture the
effect of aggregate openness as well as sector openness of the Indian market on the
inflow of U.S. portfolio capital. A positive significant coefficient estimate would
suggest that openness did in fact result in increased U.S. portfolio inflows after
controlling for other factors.

We hypothesize positive coefficient estimates for all other explanatory variables
in our model. Generally, high stock returns would provide direct incentives for
foreign investors to purchase and trade shares in the domestic market. Besides,
stock market behavior often is a good indicator of economic performance. Strong
returns typically imply a strong economy that should in turn attract foreign capital.
We define the interest rate differential here as the difference between the Indian
and U.S. interest rates. A relatively higher interest rate in India should act as a
‘pull’ factor that attracts foreign capital. As a result, we would expect to obtain
a significant and positive. Also, we construct the real exchange rate so that an
increase in the RER indicates a depreciation of the real exchange rate for India.
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A higher real exchange rate therefore increases the external competitiveness of the
economy via the trade balance and has a positive impact on aggregate income in the
economy. Industrial production and inflation are also two variables that indicate
the health of the economy and are potentially good determinants of foreign capital
inflows. To the extent that higher inflation reflects increased consumer confidence
and an expanding economy, we would expect to see a positive as well. Finally,
political stability provides an environment that is conducive for foreign investment
and act as a stimulus for foreign capital flows. For all estimations, we use White
heteroskedasticity-consistent robust standard errors to account for heteroskedasticity
in the model. We will also test for the existence of serial correlation in the model
using a relevant Lagrange Multiplier (LM) test.

4. Data and preliminary statistics
All data are monthly. The U.S. portfolio inflows to India (millions of U.S. dollars)

are from the U.S. Treasury Bulletin.’ In particular, we focus on the gross sales of
stocks by India to U.S. residents. Individual stock data for the Indian companies
are all obtained from the S&P/IFC’s Emerging Markets Data Base (EMDB). For
our analysis, the primary data series that we utilize for the individual stocks are the
number of shares outstanding and the investible weight for each stock. We also
obtain sector information for each stock. Based on the individual stock data, we
construct aggregate and sector level openness indices that span from December
1992 to November 2004.

Stock returns for India also come from the EMDB. In particular, we use return
data from the /FC Total Return Index (U.S. dollar denominated). This index is based
on the same set of stocks that belong to one of ten sectors, which we use to construct
the openness indices. Data for the other variables except political stability are from
the International Monetary Fund’s (IMF’s) International Financial Statistics (IFS)
database. The political stability index is taken from the International Country Risk
Guide (ICRG) database. It is measured on a scale of 0-100, with 0 indicating the
highest risk and 100 the lowest. This data is available from January 1984 to April
2000. As a result, we are able to estimate our model only for a sub-sample when we
include political stability as an explanatory variable.

Table 1 presents relevant data for each stock that was listed on the Indian
stock exchange from as early as December 1975 to the end of year 2004. There is
documented information for 218 individual stocks including the sector to which
each security belongs. As a preliminary analysis, we compute a simple average for
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shares outstanding and investible weights for each stock for the time period it was
listed on the stock exchange. This table therefore enables us to observe openness by
individual security and subsequently allows us to identify stocks that were relatively
more open to foreign investors. For example, Moser Baer India an information
technology stock has been on average the most open with an investible weight
of 0.71. Hexaware Technologies an Industrials stock, and I-Flex Solutions Ltd.
an information technology stock are the next most open with average investible
weights of 0.62 and 0.57 each.

Table 2 presents average openness categorized by sector. We obtain for a given
sector the average shares outstanding and the average investible weight by computing
a simple average of the investible weights across all securities in that sector. We note
that none of the sectors is substantially open. However, the information technology
sector is relatively the most open with an average investible weight of 0.30. This
should not come as a surprise given that India has been particularly successful in
information technology services in the global market. The telecommunication
services sector follows closely with an average investible weight of 0.29. On the
other hand, the materials and industrials sectors are on average the least open to
foreign investors with investible weights of only 0.07 and 0.11 respectively.

Table 2: Openness by sector

# | Sector Total Shares | Number of|  Average Total Average
Outstanding | Securities Shares Investible Investible

Outstanding Weight Weight

1 | Consumer Discretionary 40624 33 1231 4 0.12

2 | Consumer Staples 21750 17 1279 3 0.16

3 | Energy 1363 10 136 1 0.14

4 | Financials 77624 23 3375 4 0.17

5 | Health Care 83710 17 4924 3 0.19

6 | Industrials 19497 24 812 3 0.11

7 | Information Technology 61889 22 2813 7 0.30

8 | Materials 48592 63 771 4 0.07

9 | Telecommunication 19948 4 4987 1 0.29

Services
10 | Utilities 1253 5 251 1 0.15

A preliminary look at the openness data therefore indicates varying degrees of
sector openness for India. In the next section, we will obtain the share-weighted
indices and observe how openness has evolved over time for the aggregate and
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sector indices. We will be better equipped to examine the relationship between
openness and capital inflows to India then. In particular, we will formally test if
there is a significant link between aggregate openness and U.S. portfolio inflows.
Subsequently, we will identify sectors that have had a relatively greater impact on
U.S. portfolio inflows to India.

Table 3: Correlation among different openness indices (December 1992 — December 2000)

Share-Weighted | Equally-Weighted EW_ EW_
Openness Openness smoothed | unsmoothed
Share-Weighted Openness 1.00
Equally-Weighted Openness 0.71 1.00
EW_smoothed 0.60 0.01 1.00
EW_unsmoothed 0.53 0.05 0.96 1.00

Table 4: Correlation among U.S. portfolio inflows and openness indices
(December 1992 — November 2004)

U.S. Portfolio Share-Weighted Equally-Weighted
Inflows Openness Openness
U.S. Portfolio Inflows 1.00
Share-Weighted Openness 0.53 1.00
Equally-Weighted Openness 0.56 0.83 1.00

5. Results

Aggregate and sector level openness

We compute the aggregate openness indices for India, both the share-weighted
and equally-weighted, as described in section 3 and plot these in Figure 2. As can
be expected, the two series display a similar trending pattern over time. They are
especially alike in the two-year period starting at the end of 1998. For the most
part, the share-weighted index indicates greater openness in the Indian stock
market relative to the equally-weighted index. By construction, this means that
the individual stocks with a greater number of shares outstanding are also the ones
that are more accessible to foreign investors. This is in fact meaningful since some
companies listed on the stock exchange are fundamentally better established and
have better growth prospects than others. These companies are better able to finance
their investment projects by gaining investor interest and issuing more equity than
others. It should not come as a surprise that these are also the companies that are
likely to be more open to foreign investors with or without restrictions.
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Figure 3 plots share-weighted openness indices for three sectors — health care,
information technology, and telecommunication services. We identified these to be
the three most open sectors in India from our preliminary analysis in section 2.°
We observe that, in the more recent years of the sample, the telecommunication
services sector has been the most open followed by the information technology
sector and then the health care sector. However, this has not always been the case.
The telecommunication services sector has generally been about 25 percent open
since early 1992. The information technology sector has been similar except that it
has gradually increased its openness since late 1999. The health care sector, on the
other hand, has experienced more fluctuation in terms of periods of both increasing
and decreasing openness to foreign investors.

We also examine the correlation among the aggregate openness indices that
we construct. In addition, we are interested in observing the correlation among the
aggregate openness indices that we construct and those of Edison and Warnock
(2003) who construct a measure of capital controls defined as the ratio of market
capitalization of stocks available to foreign investors to the total market capitalization
of stocks. The Edison-Warnock (EW) indices are essentially openness indices that
use an alternative method based on the market capitalization of stocks that are
available to foreign investors. These indices are available from December 1992 to
December 2000 for a group of 29 emerging markets including India. For each
market, the authors construct an unsmoothed version of the index and a smoothed
version that accounts for asymmetric price shocks. Table 3 documents the relevant
correlation coefficient estimates for all four indices.

As can be expected, the share-weighted and equally-weighted openness indices
are highly correlated with each other as are the two EW indices for the sub period
considered. We observe a very low correlation between the equally-weighted and
each of the EW indices. However, the correlation between the share-weighted
and the EW indices are reasonable with a higher correlation coefhicient of 0.60
observed between the share-weighted and the EW smoothed index. We use the
share-weighted openness and not the equally-weighted index for all our estimations
given the reasonable correlation it has with the EW indices.

Table 4 examines the correlation between U.S. portfolio inflows and the two
aggregate openness indices we constructed for India. First, note that the correlation
coefficient estimate of 0.83 between the share-weighted and equally-weighted
indices is higher for the entire sample than it is for the sub-sample. This implies
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that the two have been relatively more correlated since December 2000 a point that
could be observed informally in Figure 2. According to Table 4, we note that both
indices are positively correlated with U.S. portfolio inflows. In particular, the share-
weighted index is on average 53 percent correlated with the U.S. portfolio inflows.
But we cannot make any firm conclusions about the impact of openness on U.S.
portfolio inflows at this point. In Table 5, we examine the correlation between U.S.
portfolio inflows and each of the sector indices. We identify three sectors for which
the correlation is in fact negative implying that greater openness is associated with
a decrease in inflows. This may indicate external factors irrespective of the degree of
openness that could lead to lower inflows in these sectors. The highest correlation
coefhicient of 0.93 is reported for the information technology sector. This high
correlation could imply that openness in the information technology sector was in
fact an underlying reason for U.S. portfolio inflows into India. However, it is just
as likely that external factors other than the degree of openness in this sector attract
U.S. portfolio inflows. In our regression analysis that follows, we control for a host
of explanatory variables that could affect portfolio inflows in order to isolate the
relationship between openness and inflows.

Table 5. Correlation among U.S. portfolio inflows and share-weighted sector openness indices
(December 1992 — November 2004)

U.S. Portfolio Inflows
Consumer Discretionary 0.87
Consumer Staples 0.83
Energy -0.30
Financials 0.72
Health Care 0.75
Industrials -0.10
Information Technology 0.93
Materials -0.66
Telecommunication Services 0.67
Utilities 0.32

Regressz'on estimations

We estimate our model in equation (4) using OLS. An examination of the
correlation coefficient matrix for the independent variables in the model indicates
that there are no apparent signs of multicollinearity in the model. The two
variables industrial production and the real exchange rate are the most correlated
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with a correlation coefficient estimate of 0.48. First, we estimate our model using
the share-weighted aggregate index as the openness variable. We then repeat our
estimation by substituting each of the ten share-weighted sector indices as the
openness variable in place of the aggregate index. Following a series of careful
estimations, we are not able to find a significant effect of industrial production,
real exchange rate, and inflation on the U.S. portfolio inflows. We also estimate
our model for a sub-sample for which political stability data is available and
find that political stability, too, has no significant impact on the inflows similar
to the other macroeconomic variables mentioned above. We do, however, find
a substantial effect of stock returns and the interest rate differential on the
inflows. In Table 6, we present results for the best specification of our model
that includes only the significant explanatory variables. For all estimations, we
use robust standard errors to account for heteroskedasticity. We also perform
serial correlation Lagrange Multiplier (LM) tests at lags 6 and 12 to test the
null hypothesis of no serial correlation. We find that the null cannot be rejected
at a conventional significance level of 5 percent in all cases. Our estimations,
therefore, are free of serially correlated errors.

When we estimate our model with the share-weighted aggregate openness
index as the only independent variable, we identify a positive relationship between
openness and U.S. portfolio inflows that is significant at the 10 percent level.”
However, when we account for the effects of stock return behavior and the interest
rate differential we no longer observe any significance of openness on inflows.
Therefore, the degree of market openness of the Indian stock market is not a key
determinant of U.S. portfolio inflows. Instead, stock return behavior is the most
important determinant with a positive coeflicient estimate of 0.16 that is significant
at the 1 percent level. In other words, a 1 percent increase in the aggregate market
return leads to a 0.16 percent increase in U.S. portfolio inflows. Given inflows in
millions of U.S. dollars, this percent increase in fact translates into a substantial
increase in the magnitude of inflows. We also find a significant positive link between
the interest rate differential and inflows albeit at the 10 percent level. The rationale
here is that a higher interest rate in India relative to that in the U.S. reflects better
rewards for saving and therefore attracts portfolio investment to India from the
U.S. Lastly, we observe a significant negative trend in the change in U.S. portfolio
inflows. Recall from Figure 1 that cumulative inflows have increased over time
especially in the latter half of the sample. The negative trend here merely means that
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Figure 1: Cumulative U.S. Portfolio inflows (millions of USD) to the emerging market of

India (December 1992 — November 2004)
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Figure 2: Aggregate stock market openness (December 1992 — November 2004)
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Figure 3: Share-weighted sector openness (December 1992 — November 2004)
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the marginal increase in these flows have been decreasing or, alternatively, the pace
at which the portfolio flows are coming into India have slowed down.

We now repeat the estimation for each of the ten different sectors. We find
statistical evidence at least at the 10 percent significance level that two sectors
— health care and utilities — have a notable impact of sector openness on U.S.
portfolio inflows to India. Results are especially strong for the utilities sector. For
example, a 1 percent increase in openness in the utilities sector is related with a
0.13 percent increase in inflows a result that is significant at the 5 percent level.
None of the other sectors, however, impart a strong correlation between openness
and inflows. Except for the telecommunication sector estimation, all others identify
a significant positive impact of stock return behavior on portfolio inflows at the
1 or 5 percent significance levels. Although not as significant, we still identify a
positive link between the interest rate differential and inflows for all sectors except
the telecommunication sector.® The magnitude of the effect coming from stock
return behavior is also greater than that coming from the interest rate differential.

Clearly, the key determinant of U.S. portfolio inflows to India is the stock
retcurn behavior followed by the interest rate differential. The openness of the
aggregate market is not a strong determinant of these inflows especially once we add
stock returns and interest rate differentials as additional explanatory variables to the
model. However, it is noteworthy that the effect of openness in the utilities sector
withstands the sound effect of stock return behavior. Finally, we consistently observe
a significant negative trend in the change in inflows for all sector estimations. This
result reiterates our earlier finding that the marginal increase in inflows shows a
declining trend over time. An intuitive explanation is that other emerging markets
in the Asian region or elsewhere attracted some of the U.S. portfolio inflows that
previously went to India. More generally, as the Indian stock market became
financially integrated with the world markets it has had to compete with other
emerging markets for portfolio inflows from foreign investors.

We note that the R-squared values for all estimations are low implying a not so
good fit for our models. Based on data availability for India, this is in fact the best
model we can utilize to address our research question. Even with the inclusion of all
explanatory variables listed in equation (4), the R-squared values remain low. While
we acknowledge the problem of not being able to obtain a higher explanatory power
for each of our estimations, we are still able to obtain useful results that shed light
on the link between market openness and U.S. portfolio inflows to India.
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6. Conclusion

In this paper, we examined the link between market openness and U.S. portfolio
inflows in the emerging market economy of India. In particular, we asked the
research question whether market openness both at the aggregate and sector levels
has led to increased portfolio inflows to India. We used monthly data for companies
listed on the Indian stock exchange from December 1992 to November 2004 for
our analysis. We first constructed share-weighted market openness indices for the
aggregate market and ten individual sectors using data at the individual stock level.
We then conducted a regression analysis to formally test whether openness has been
a significant determinant of inflows.

We found that market openness at the aggregate level is not a key determinant
of U.S. portfolio inflows especially after controlling for a host of other explanatory
variables. Instead, the key determinant is found to be stock return behavior. In
other words, a well-performing aggregate stock market regardless of how open it is
to foreign investors has been the primary reason for U.S. portfolio inflows to India.
However, we did find evidence that the utility sector openness has significantly
affected U.S. portfolio inflows even after controlling for stock return behavior and
interest rate differentials.

A detailed study of the different sectors could help us understand why we
have observed a close link between openness and inflows in only one out of so
many sectors. If we had access to more recent data, we would be able to increase
the explanatory power in our estimation models and analyze findings for the more
recent years.

Notes
1. The IFC Indexes: Methodology, Definitions, and Practices (1999).

2. Given data availability, U.S. portfolio inflows are a good measure of foreign capital inflows
to emerging markets.

3. Bae et al. (2004) use stock investibility as a measure of openness in their study of 33
emerging markets. These authors first obtain a frequency distribution of investible
weights for groups of stocks categorized by country, region, industry, size, and year. They
also examine the relationship between stock investibility and return volatility in a pooled
time series and cross sectional regression and find that volatility is positively related to the
degree of investibility of individual stocks even after controlling for a host of explanatory
variables.
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The IEC’s Emerging Stock Markets Factbook (various issues from 1986-1999) document
qualitative features of stock markets for many emerging markets including India. For
example, we find annual information for how transparent the Indian stock market has
been from the year 1986 to 1994. This information is based on, for example, how often
the securities exchange bulletin is published and whether there exist internationally
accepted accounting standards and investor protection laws. We also find information for
market exit restrictions on the repatriation of foreign income and capital from 1986 to
1999. However, this information is not sufficient for us to construct indices that would
quantify the qualitative features of the Indian stock market for our time period of study.

This data is available at the following web site: http://www.treas.gov/tic/ticsec.html.
A plot of the share-weighted indices for all other sectors is available upon request.

Endogeneity is an unlikely issue in our set up. This is because it is difficult to make the
argument that the domestic stock market becomes more open to foreign investors as
U.S. portfolio inflows to India increases. It is unlikely that a stock market, especially an
emerging stock market, will be liberalized to foreign investors within a month of receiving
news that there has been an increase in U.S. portfolio inflows. First of all, legal procedures
involved in approving such policy reforms generally take a considerable amount of time.
Also, to the extent that liberalization policies are recommended as part of policy reform
packages by international organizations such as the IME, market openness in emerging
markets can reasonably be treated as exogenous to the model. Nevertheless, we estimated
a two stage least squares (2SLS) model to account for possible endogeneity in the model.
Our instruments are the growth in industrial production and the existing explanatory
variables of the model. We find that the coefficient estimate on aggregate market openness
remains insignificant at a conventional 5 percent significance level in the 2SLS estimation
as well.

A closer look at the telecommunication sector openness index shows that this sector
has been about 24 percent open for most of the sample period except in the last twelve
months from the end of 2003 to 2004 when the sector openness drastically increased to
about 40 percent. It is difficult to detect any meaningful impact of openness for this sector
given the relatively little or no variation in the index for the bigger part and the sudden
increase in the latter part of the sample period.
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