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Abstract

We study the effects of stock market integration on the cost of equity capital and investment.
First, we estimate international asset pricing models using fifteen years of monthly data on Brazil-
ian stocks portfolios sorted by size, book-to-market ratio, momentum, illiquidity, industry and
corporate governance quality. Our results show that integration (proxied by foreign ownership) re-
duces the cost of capital, as enhanced risk sharing between domestic and foreign investors brought
about by increased levels of integration reduces systematic risk, lowering expected returns. The
effects of integration are unevenly distributed. Portfolios of firms with small market capitalisation,
high book-to-market ratios, high liquidity and better governance quality experienced a greater drop
in expected returns. Second, we estimate corporate investment models using quarterly investment
data. We find that stock market integration increases corporate investment rates, but only for
firms adopting best governance practices. Such evidences taken together, stock market integration
is found to have a positive impact on the financing side, by lowering equity risk and reducing firms’
cost of capital, and also on the real output side, by increasing investment and boosting economic
activity, provided integration is accompanied by improvements in corporate governance.
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1. Introduction

The past thirty years have seen a gradual erosion of financial and economic barriers on global

investment, which has led to greater integration between emerging and developed countries’ capital
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markets. A major side effect of integration is higher levels of foreign stock ownership. According
to neoclassical theories of international finance, when emerging economies liberalise equity markets
and foreign investment flows to weakly integrated capital markets, risk sharing takes place between
local and foreign investors. In an autarkic regime, local asset are priced in excess of the domestic
market risk premium, under the traditional CAPM. After liberalisation, the global market risk
premium takes on more importance, and local assets are repriced under the World CAPM, resulting
in lower systematic risk, lower expected returns, higher stock market valuations and an overall
reduced cost of equity capital (Henry, 2000a; Bekaert & Harvey, 2000; Stulz, 2005).

On a slight different perspective, theories of imperfect financial integration assert that despite
of liberalisation landmarks, emerging stock markets remain mildly segmented. In this setting, not
all assets can be freely traded by foreign investors, and risk sharing is limited to a number of
so-called investable assets. The existence of large subsets of non-investable assets, which remain
ineligible for foreign investors’ trading, creates hedging pressures on investable stocks, with positive
covariance between returns of investable and non-investable assets partially offsetting risk sharing
and marginally undermining the beneficial effects of integration. (Errunza & Losq, 1989; de Jong
& de Roon, 2005).

The purpose of our paper is to empirically examine the effects of stock market integration on
the cost of equity capital and on corporate investment, using Brazil as a case study. Differently
from most of prior work, we take imperfect integration as our theoretical perspective. The bulk of
empirical evidence on the effects of stock market integration on asset prices took the neoclassical
approach, examining whether specific liberalisation events (often related to legal reforms in emerg-
ing markets) affected stock prices (Henry, 2000a; Bekaert & Harvey, 2000; Patro & Wald, 2005;
Christoffersen et al. , 2006). However, inherent to the nature of event studies, this literature is
silent about how the relationship between stock market integration and the cost of capital evolves
over time, whereas asset pricing models of time-varying imperfect integration provide a more suit-
able framework to investigate the problem in a longer time range. Common to both perfect and
imperfect integration regimes, global market risk premiums become the relevant source of system-
atic risk after integration, replacing for the local market risk premium. But the level of integration
is relevant only on an imperfect integration setting, as these models contain an additional risk
factor capturing pricing imperfections caused by pervasive segmentation (or lack of integration),
which changes over time, depending on the pace of the integration process.

Our study makes four contributions to the literature. First, building on an international asset
pricing developed by de Jong & de Roon (2005), we estimate the effects of stock market integration
on stock returns for Brazilian stocks’ portfolios on a monthly basis, between years 2001 and 2015.
We use foreign ownership as a proxy for the level of stock market integration, a time-varying

measure of foreign investors’ presence in the domestic stock market. Second, we study the role



of assets’ characteristics in the integration process, as we estimate separate models for portfolios
of stocks sorted by size, book-to-market ratios, momentum, illiquidity, industry and corporate
governance practices adopted by firms, and compare the magnitude of the effects across portfolios.
A couple of papers examined the role of assets’ characteristics under a neoclassical - liberalisation
design (Patro & Wald, 2005; Christoffersen et al. , 2006), but to our best knowledge we add a
new contribution by examining the role played by assets’ characteristics under a time-varying and
imperfect integration setting, shedding light on the relevant issue of whether some types of assets
benefit more or less from integration.

Third, we go beyond examining the effects of stock market integration solely on financial
variables, by studying how integration affects corporate investment, a real economic variable. This
is a very controversial issue, because despite of some evidence documented in favour of positive
effects of liberalisation events on investment and economic growth (Henry, 2000b; Laeven, 2002;
Bekaert et al. , 2005; Chari & Blair Henry, 2008), others argue that it is dubious whether financial
liberalisation has truly contributed to real economic activity (Bosworth & Collins, 1999; Stiglitz,
2000; Stulz, 2005; Aizenman et al. , 2007). Moreover, the main benefit attributed to stock market
integration is that it boosts investment by reducing the cost of capital, but evidence is biased
towards the financing side, and very often it is simply assumed that firms will increase their
investments because stock prices have soared and expected returns dropped. As we study the
effects of stock market integration on both the cost of capital and on investment for the same
sample of firms during the same time period, our view is that we offer robust evidence on how
these three variables are related to one another.

Fourth, we study the role of corporate governance, a key variable in financial economics, in
making integration more efficient both at the financing and at the real side. An interesting feature
of the Brazilian equity market is that firms are listed on different market segments, contingent on
the quality of corporate governance rules they follow. We take advantage of this clearcut distinction
which is based solely on governance criteria, examining in detail how integration affects the cost of
equity and investment for the portfolio of constituents’ firms of the Novo Mercado (New Market)
Special Corporate Governance Index, and how these effects differ with respect to firms observing
less stringent governance rules.

On the financing side, we document strong evidence that stock market integration decreases
the cost of equity capital. We show that foreign ownership, our measure of integration, was about
10% of stock market capitalisation at the beginning of the period studied, in the early 2000s, rising
steadily and reaching levels close to 30% by the end of year 2015. Such increase in foreign ownership
was accompanied by marginal reductions in expected returns, as we find a negative partial effect of
lagged foreign ownership on stock returns for the vast majority of portfolio studied. We also show

that the benefits of integration are split unevenly, as some firms benefit more than others. Portfolios



of stocks with small market capitalisation, high book-to-market ratios, high liquidity and firms
observing best corporate governance practices benefited relatively more than their peers. We also
find that integration reduces the domestic market risk premium, hence integration conditionally
reduces systematic risk over time, and that the causality runs unidirectionally from integration to
equity prices and not the other way around.

On the real side, we estimate a neoclassical investment model employing Vector Autoregressive
Models. We split the sample of Brazilian equities in two portfolios, clustering firms according to
Corporate Governance practices they follow: Novo Mercado and Ex-Novo Mercado portfolios. Our
findings provide support for positive effects of stock market integration on investment, but only
for the portfolio of constituents of the Novo Mercado listing segment. This finding is backed by
the coefficients fitted in our VAR model, Granger Causality tests, Impulse-Response functions and
Forecast Error Variance Decomposition analysis. The economic effects of integration are fairly
modest, though, explaining away 13% of fluctuations on investment, whereas lagged investment
and growth opportunities are the main determinants of investment, explaining 45% and 40% of
variations in investment, respectively. For the Fx-Novo Mercado portfolio, we find that an impulse
to integration produces a negative response in investment. Therefore, corporate governance quality
is key in making integration beneficial, as financial integration will produce higher investment only
if integration comes accompanied by improved corporate governance quality.

The rest of our study is organised as follows. In section two, we discuss theories of stock
market integration. In section three we present our dataset, whereas in section four we describe
the methodology employed in our asset pricing analysis. In section five we present and discuss our
main findings related to integration and the financing side, some additional analyses and robustness
checks. In section six, we analyse the effects of stock market integration on the real economic side,

by studying the effects of integration on corporate investment. Finally, section seven concludes.

2. Theory

Two important theories have been proposed to explain the effects of equity market integration
and foreign equity investments on the cost of equity capital of emerging markets’ firms. First,
neoclassical theories suggest that as emerging equity markets adhered to financial globalisation,
foreign investors gained access to previously segmented markets, introducing risk sharing among
domestic and foreign investors, as in segmented equity markets domestic investors have to bear all
risks alone (Henry, 2000b; Bekaert & Harvey, 2000; Sloek et al. , 2002). In neoclassical models,
risk sharing occurs almost instantaneously, and markets become perfectly integrated. Improved
risk sharing decreases expected returns, leading to lower cost of equity capital (Bekaert et al. |
2005). As a result, stock prices soar, reflecting lower levels of risk and increased demand for local

stocks brought by integration. Such increase in stock prices due to foreign capital flows was best



described as a revaluation effect. (Errunza & Miller, 2000; Chari & Henry, 2004; Patro & Wald,
2005; Christoffersen et al. , 2006; Reis et al. , 2010).

Second, theories of partial integration assert that the process of integration is imperfect in itself,
and emerging equity markets remain mildly segmented, or imperfectly integrated. First, integration
is negatively affected by episodes of financial turmoil, like during financial crisis, suffering reversals
when risk aversion escalates, and by the persistence of other barriers related to institutional quality,
corporate governance and political risk, which are secular institutions that may be improved over
time, but not overnight (Carrieri et al. , 2007; Bekaert et al. , 2010). Second, despite of liberalisation
events, local equity markets are not instantaneously globally integrated, but integration follows
a time-varying process (Errunza & Losq, 1989; Bekaert & Harvey, 1995; de Jong & de Roon,
2005). Although after integration a large number of financial assets can be freely traded by foreign
investors, assets referred to as investable stocks, other types of assets, named non-investable stocks,
remain traded only by domestic investors (often non-investable assets are micro-caps, highly illiquid
stocks and equities with restrictions on foreign ownership imposed by local governments).

In this setup, foreign investors will naturally hold the portfolio of investable stocks. Local
investors will hold both portfolios, but they will hold the investable portfolio with the purpose
of hedging against the idiosyncratic risk from the non-investable portfolio. This hedging pressure
creates pricing imperfections which get in the way of integration, partially offsetting the benefits
stemming from risk sharing (Errunza & Losq, 1989). We follow this concept of imperfect and
time-varying equity market integration in our analysis of the effects of integration on expected
returns, having an international asset pricing model proposed by de Jong & de Roon (2005) as a

benchmark for our empirical modelling. We now turn to a simplified exposition of this model.

2.1. A model of imperfect equity market integration

Initially, consider that a segmented market goes through several liberalisation events, becoming
perfectly integrated with the global equity market. For simplicity, we will not make any assumption
about the level of integration of debt markets, so along the theory and empirical sections, both
asset returns and market premiums are gross returns (we do not subtract risk-free rates from
returns). When the market is completely segmented, assets are priced in excess of the domestic
market risk premium, and the standard CAPM holds. In this case, expected returns are given by
the equation Fy_1[Ry] = B"E;_1[R}"], where 5™ = Cov[Ry, R*]/V ar[R}"].

When the market becomes integrated, assets are priced in excess of the world market risk
premium, and global covariance risk immediately replaces local covariance risk (Solnik, 1974; Stulz,
1981; Brennan & Solnik, 1989; Buckberg, 1995; Henry, 2000a; Bekaert & Harvey, 2000; Chari &
Henry, 2004). If the market is perfectly integrated, expected returns are given by the equation
Ei 1|Ry] = B Ei_1[RY], where 5 = Cov|Ry, RY]/Var[R}]. Provided that the covariance between

assets’ returns and the local market risk premium is higher than the covariance between assets’



returns and the world market risk premium, expected returns drop after integration, for systematic
risk is now lower, and firms enjoy a lower cost of equity capital. In this case, given risk sharing
occurs instantaneously and global risk premiums immediately replaces for local risk, the level of
integration is irrelevant for asset prices, or in other words, the equity market becomes perfectly
integrated right away.

But in practice, there are frictions in the integration process. Despite of liberalisation events,
stock markets in emerging economies remain fairly segmented from global markets (Errunza &
Losq, 1985, 1989; de Jong & de Roon, 2005; Bekaert et al. , 2010). We address these frictions
following an international asset pricing model proposed by de Jong & de Roon (2005). According
to this model, an imperfectly integrated emerging market is characterised by two classes of assets,
investable and non-investable stocks, and by two types of agents, foreigner (restricted) and domestic
(unrestricted) investors. The cost of equity capital of investable assets is given by F;_;[R]], whereas
the cost of capital of non-investible assets is given by E;_1[R;*]. Domestic investors can hold both
the investable and the non-investable portfolios. Foreign investors can hold only the investable
portfolio.

As a fraction of local assets remain held only by domestic investors, these assets are partially
excluded from the process of financial integration, and do not benefit from increased risk sharing
directly. In this case, not all assets are priced against the world market risk premium, and the
international asset pricing model does not hold for all equities in the market. However, local
investors can make use of the investable portfolio to hedge against the idiosyncratic risk from
the non-investable portfolio. Because investable assets are priced in excess of the world market
premium, they have lower covariance risk. Hence, local investors will price non-investable assets in
excess of returns earned on the investable assets’ portfolio. But such hedging pressure will affect
the pricing of investable assets too. Under imperfect market integration, the cost of equity capital

of investable assets is given by the equation:

ki = B[R] = (1 —q) - v"Covya[R], RY] + q - y"Covi_1 [Ry, R (1)

As in the World CAPM model, expected returns on investable assets depend on the covariance
between investable assets returns and world risk premiums (Cov;_1[R/, R¥]), and on a risk aversion
coefficient, 4. Moreover, expected returns are affected by an additional risk premium which arises
if the asset provides a hedge against the risk of non-investible assets, captured by the covariance
of the returns of investable assets with the returns of non-investable assets (Cov,_1[R}, R;*]). The
extent to which investable assets are priced globally under the influence of world risk premiums

or locally under the influence of non-investable assets risk premiums is weighted by the fraction



of assets in the local market which cannot be traded by foreign investors, defined as ¢; in the
equation above. It provides a measure of segmentation (or lack of integration), capturing how
much integration is undermined by local pricing imperfections arising from non-investable assets.

Considering that y"Cov;_1[R!, R¥| = B; and that y"Couv,_1[R!l — BiR", R;*] = 0;, Equation (1)
can be expressed in a beta-model representation. In words, the first term refers to the sensitivity
of investable assets returns to the global risk premium, whereas the second term reflects additional
risk premiums caused by the hedging demand by investors for their positions on non-investable
stocks. Such increased risk premium is proportional to the covariance of the residual of the global
beta pricing equation (the fraction of investable assets returns which does not covariate with global
risk premiums) with the returns of non-investable assets (the pricing imperfection). Hence, the

beta representation of the asset pricing model is given by:

Etfl[Rir] = BB 1 [RY] + ;g1 (2)

Clearly, higher the lack of integration (segmentation), higher is the pricing imperfection and
higher is the cost of equity capital. 2 We slightly change the original model, by replacing the
variable segmentation or lack of integration (¢;—1) by its opposite, the level of integration in the

market, given by I;_; =1 — ¢;_1. The asset pricing equation becomes:

Et—l[Rﬂ = BB [RY] 4 0Ly (3)

The cost of capital of investable assets, E;_j[R!], is an increasing function of (i) the sensitivity
of returns, f;, with respect to expected global risk premiums, £, |[R}’]; (ii) a decreasing function
of the sensitivity of returns, ¢§;, with respect to the level of integration in the equity market, I, ;.
In the original model, expected return is an increasing function of segmentation. When replacing
segmentation for integration, expected return is a decreasing function of integration, as higher the
level of integration, lower is the impact of the pricing imperfection caused by non-investable assets

on the cost of capital. Hence, the theoretical sign of coefficients are given by £; > 0 and ¢§; < 0.

2In their paper, de Jong & de Roon (2005) also develop an asset pricing equation for the valuation of non-
investable assets. Given we are working with portfolios of stocks sorted by specific characteristics, we are naturally
assuming that the median asset within each portfolio has the status of an investable stock. This is realistic in our
case because we have screened the assets in the market beforehand, dropping those with severe levels of illiquidity
and very tiny market capitalisations, precisely those strong candidates for fitting the profile of non-investable assets.
Hence non-investable stocks are by and large absent from our portfolios.



3. Data

Data on equity market integration is manually collected from monthly reports documented by
Brazilian regulators (Brazilian Securities and Exchange Commission - CVM and Brazilian Central
Bank - BACEN). The stocks’ dataset used comprised portfolios of stocks from the Brazilian Center
for Research in Financial Economics of the University of Sao Paulo (NEFIN, 2016), and other
sources as the Sao Paulo Stock Exchange (BMF&Bovespa) and MSCI Global Equity Indexes and
Datastream. We analyse monthly data for the years between 2001 and 2015, covering a time series
of 180 consecutive months.

To dynamically capture equity market integration ([;), a measure of foreign ownership was
of the portfolio of equities held by foreign investors, MV, is divided by the total stock market

employed. We calculate stock market integration as: [; = In each month, the value
capitalisation, MV /4 the market capitalisation of the portfolio held by domestic plus foreign
investors. According to the methodology of the Brazilian Securities and Exchange Commission
(CVM), this measure of integration considers only the holdings of foreign investors on stocks, but
not foreign investments on corporate and government bonds and derivatives.

In the context of the asset pricing models we fit, stock market integration reads as an ad-

3. As foreign

ditional macroeconomic risk factor, with portfolio-specific covariance with returns
ownership captures how foreign investors’ presence in the domestic market has evolved over time,
and considering that foreign investors hold only the investable portfolio, higher is the share held
by foreigners, higher is the relative weight of investable assets in the overall market, and hence
lower is segmentation and higher is the level of integration. Our variable for the world market risk
premium is the return on the MSCI World Equity Index, R;’. Additionally, we employ two other
measures of market risk premium in robustness tests: the domestic market risk premium, which is
the return on the MSCI Brazil Equity Index, R}", and the emerging markets risk premium, which
is the return on the MSCI Emerging Markets Index, R{™.

We examine portfolios of stocks reflecting five sets of assets characteristics: size, book-to-market
ratios, momentum, liquidity and industry segment. The portfolios are calculated and sorted as
follows. Initially, assets listed in the BMF&Bovespa stock exchange undergo an eligibility screening.
A stock is considerable eligible in time ¢ if it meets three criteria: (i) the stock is the most traded
stock of the firm, (ii) the stock was traded in at least 80% of days in year ¢-1, with volume greater
than R$ 500.000 per day and (iii) the stock was initially listed in the prior period ¢-1. After this
screening, ineligible stocks are dropped from the database, and in total 238 stocks are kept in the

dataset, corresponding to 60% of listed firms which account for more than 80% of total stock market

3As foreign ownership is taken at the aggregate stock market level, it has no portfolio-specific variability, but
produces a portfolio-specific regression coefficient



capitalisation. On January of year t, eligible assets are ascendingly sorted in terciles according
to each characteristic as observed in period t-1: from low to high market capitalisation (size),
book-to-market ratios (book value of equity divided by market value of equity), momentum (past
cumulative returns between t-12 and t-2) and illiquidity (according to the previous twelve months
illiquidity moving average, with illiquidity calculated following Acharya & Pedersen (2005)). Then,
portfolios are held in period t. Portfolio returns are value-weighted, using market capitalisations
as weighting parameters. *

In our main analysis, we examine size, book-to-market, momentum and illiquidity portfolios.
The portfolio sizel includes small caps, whereas size2 includes mid caps and size3 includes large
caps. Portfolio bm1 refers to stocks with low book-to-market ratios, whereas bm2 refers to stocks
with mid book-to-market ratios and bm3 represents a portfolio of stocks with high book-to-market
ratios. Stocks sorted in portfolio mom1 had lower momentum, whereas stocks in portfolio mom?2
had intermediary momentum and mom3 had higher momentum. Portfolio illiql includes stocks
with the lowest levels of illiquidity (more liquid stocks), whereas portfolios illiq2 and illig3 in-
cludes stocks with relatively higher levels of illiquidity (less liquid stocks). We additionally analyse
portfolios cross-sorted by size and book-to-market: sizel-bml, sizel-bm2, size2-bml, size2-bm?2 ;
size and momentum: sizel-moml, sizel-mom?2, size2-mom1, size2-mom?2; and size and illiquidity:
sizel-illiql, sizel-illiq2, size2-illiql, size2-illiq2.

We also analyse portfolios sorted by (i) industry segment: basic products, consumer products,
energy, finance and industrial goods; (ii) a special corporate governance portfolio, benchmarked by
Novo Mercado (New Market), labeled NM, which is a special listing segment in BMF&Bovespa.
Briefly characterising the corporate governance environment in Brazil, there are four main listing
segments: Traditional, N1 (level 1), N2 (level 2) and Novo Mercado (New Market). The Traditional
segment has 211 listed firms, and impose lax and very basic governance rules on participants.
N1 segment has 29 constituents, and N2 has 21 constituents, and these two segments are in the
middle ground between basic and best governance practices. There are 128 firms listed in the Novo
Mercado segmented, and these are obliged to follow stringent and fairly differentiated corporate
governance rules, whereas in the other three segments firms have to comply to more or less similar
and more basic rules.

What differentiates Novo Mercado from the other segments can be briefly summarised as: (i)
firms can issue common shares only (no preferential shares); there is a minimum of 25% free floating
shares; (iii) firms must comply with share dispersion efforts when publicly distributing shares; (iv)

the composition of boards must be such that firms nominate at least 5 directors, out of which

4For further methodological details as employed by NEFIN in constructing portfolios, please refer their website:
www.nefin.com.br



20% must be independent (external); (v) the CEO cannot accumulate the function of chairman
of the board of directors; (vi) financial statements must be translated to english; (vii) 100% tag
along, among other rules. Some of these rules are observed in other segments (especially N1),
but never all of them together, hence there is a clearcut divergent pattern in terms of quality of
governance distinguishing the constituents of Novo Mercado segment from the other firms in the
stock market. Thus, by comparing the effects of integration on the broad portfolio (Bovespa) and
on the Novo Mercado portfolio, we capture the role of corporate governance. In the Table below

we show descriptive statistics for the dataset:
Insert Table 1 here

Figure 1 brings a time series plot for the level of integration of the Brazilian equity market,
measured as foreign ownership (%) and the valuation of the MSCI Brazil stock index, measured

in basis points:
Insert Figure 1 here

At the beginning of the period covered in our analysis, foreign ownership was around 10%.
As integration moved forward, the share of foreigners increased to 25-30%. Also, there is a co-
movement between foreign ownership and stock market valuation. However, after testing for
stationarity, Integration is found to be trend-stationary and stock market valuation non-stationary.
The variable Integration was de-trended ° (yearly averages were subtracted from monthly values),
and log-returns were first-differenced. These transformations produced stationary variables. Figure

2 shows the time series plot of such transformed variables:
Insert Figure 2 here

Even after transforming the variables, the co-movement persists. The correlation between in-
tegration and market returns is statistically significant and positive, with correlation coefficient
equal to 0.23 and statistically significant at 99% confidence level. However, the structure of the
correlation between the two variables shifts from positive to negative when we correlate contempo-
raneous returns with lagged values of the variable Integration. In Figure 3, we plot the correlation

between market returns (R}") and lagged values of Integration:

Insert Figure 3 here

5Taking first-differences and using first-differenced foreign ownership as a proxy for integration in the empirical
models produces very similar results
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The correlation is negative from ¢ — 1 onwards. It reaches its most negative value in time
period ¢ — 5, with correlation coefficient equal to -0.15, statistically significant at 95% confidence
level. After that, the correlation converges towards near-zero and statistically insignificant values.
It seems that such a shift in the signal of correlations reflects two different effects of financial
integration: a positive contemporaneous correlation, or a pricing revaluation effect, and a lagged
negative correlation, due to risk sharing effects brought about by stock market integration. This
makes sense because integration occurs by increased supply of foreign capitals by foreign investors.
As such capitals must enter the equity market by purchases of stocks, it seems natural that a
positive contemporaneous effect should be in place. As equity prices appreciate, expected returns
fall, as it is evidenced by the negative lagged correlations. We now proceed to discuss the asset

pricing models employed to formally analyse these relationships.

4. Empirical Model

We estimate an empirical version of the international asset pricing equation discussed in the

theory section, as per the regression equation:

Ry =a;+ BiR + 0;i L1 + €it (4)

In the equation shown above, portfolio return is a function of (i) R}’, the global risk premium
which is proxied by the return on the MSCI World Index; (ii) I;_, the lagged market integration
which is proxied by the value of the portfolio of equities held by foreign investors as a share of
total market capitalisation; (iii) «;, a pricing error or deviation from the ICAPM; (iv) €;, an error
term.

In the theoretical model, equity market integration (or segmentation) affects expected returns
with a lagged effect, as we conceptualise integration as a time-varying process, and this lagged
effect is represented by the I;_; term. However, in practice, the question of when integration kicks
in and causes expected returns to fall is an empirical matter. As showed in the Data section, the
correlation between stock returns and integration is always negative after the first lagged form,
but it is stronger in ¢ — 5, and after this point, it converges towards zero values. Therefore, our
baseline empirical model considers that an increase in the market integration affects asset prices
after 5 time periods (In robustness check, we use other lagged forms of integration as well). We fit

the following regression equation:

Ry = o + BiR) 4 60115 + €y (5)
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Given we analyse several portfolios of stocks, to obtain consistent and efficient estimates we
model asset returns simultaneously via two-steps GMM (Generalised Method of Moments). We
estimate one system of equation for each group of asset characteristics (sorted portfolios, cross-
sorted portfolios, industry portfolios and governance portfolios). The GMM model was estimated

as per the moment condition below:

~+

Eim(ay, Bi, 0;)] = Ey]

S

Z(th_az_ﬁsz;U_azltff)] :()77’: 177” (6>

t=1

In the GMM model above, each variable serves as its own instrument, thus the GMM model
is exactly identified (one moment condition per parameter estimated). The systems of equations
are estimated employing HAC robust standard errors with Bartlett Kernel, for addressing possible
issues related to heteroskedasticity and serial autocorrelation in the error term.

After estimating each system of equations, we compare the coefficients fitted for the integra-
tion variable across portfolios. We do so by testing a null hypothesis of equality of coefficients
across portfolios, employing a x? test. The null hypothesis of the test is that coefficients are sta-
tistically equal across portfolios, and thus stock market integration produces no portfolio-specific
idiosyncratic effects: HO : §; = §; = ... = J,,. Accepting the null hypothesis implies that assets’
characteristics are irrelevant in the integration process. Conversely, rejecting the null hypothesis

offers evidence in favour of asset-specific integration effects.

5. Results

5.1. Main Results

We begin to analyse and discuss our results by showing the regression estimation of our interna-
tional asset pricing model for portfolios of stocks sorted by size, book-to-market ratios, momentum
and illiquidity. We report these results in Table 2, which is divided in two parts, A and B. In
Part A, regression coefficients are shown. In Part B, we display a comparison matrix, in which we
compare the fitted coefficients for the variable Integration (I;) across all portfolios analysed. We
test whether these fitted coefficients are statistically different from one another with the purpose
of studying whether the effect of stock market integration is stronger (weaker) for assets with

peculiar characteristics related to size, book-to-market (growth opportunities), momentum (past
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stock performance) and illiquidity. ©
Insert Table 2 here

In the first three columns of Part A of Table 2, we show the results for size-sorted portfolios
(s1, s2, s3). The effect of stock market integration on expected returns is statistically significant
and negative for all three portfolios, and it is stronger for the small caps portfolio (s1), followed by
the mid-caps portfolio (s2), and finally by the large caps portfolio (s3). As shown in Part B of the
table, such differences in the magnitude of coefficients are statistically significant when comparing
between sl and s2 and sl and s3, but not when comparing between s2 and s3. Hence, the benefit
of integration is larger for small caps, but split more or less equally between mid and large caps.
" This finding is in line with those reported by Patro & Wald (2005), who found that the pricing
revaluation of small caps after liberalisation events is relatively larger when compared to large caps,
but goes in stark opposition to those found by Christoffersen et al. (2006), as they found that stock
market liberalisation is more beneficial for larger firms. Moreover, if one considers that small firms
tend to be more financially constrained, because they have lower collateral to offer when securing
debt contracts, the evidence we found is very good news, because foreign portfolio investments
seem to be helping out especially those firms in need of cheaper financing. This result concurs
with those found by Laeven (2002), in that financial liberalisation alleviates financial constraints
especially for smaller firms.

We now turn to the analysis of book-to-market portfolios (bm1, bm2, bm3). Again we find that
stock market integration reduces expected returns for all portfolios. We find stronger effects for
high book-to-market firms (bm3), followed by mid and low book-to-market firms (bm2 and bml).
The differences in coefficients are statistically significant when comparing bm3 with bm2 and bm1,
but not when comparing bm2 with bm1l. Firms with high book-to-market ratios normally derive
more of their valuation from their ability to generate higher and more stable cashflows, in contrast
with firms with low book-to-market ratios and hence higher growth opportunities. This finding
is a bit in contrast with the results we found when comparing small versus large firms, because
very often small firms are also characterised by higher growth opportunities, hence we expected a
similar result when studying book-to-market ratios. We will get back to this issue in our analysis
of cross-sorted portfolios.

Our third sorting characteristic is momentum. Firms are sorted based on returns yielded

in periods before (cumulative returns between t-12 and t-2 time window), hence the portfolio

5We do not focus on assessing models via pricing errors, but for most of models, alphas are equal to zero at the
individual portfolio level, but not jointly equal to zero. But as integration is a macro variable and not an excess
return factor, we do not see this necessarily as an evidence against the validity of the I-CAPM.

“For the sake of completeness, we compare the coefficients with portfolios sorted by other characteristics too,
but as the focus of our analysis is on the intra-characteristic dimension, we do not comment on these comparisons.
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clustering firms with low momentum refers to stocks with relatively sluggish recent performance,
whereas firms with high momentum are winning stocks, posting high returns in preceding periods.
Stock market integration reduces expected returns for all momentum portfolios, with stronger effect
for stocks with lower profitability in preceding periods (m1), followed by mid and high momentum
stocks (m2 and m3). Fitted coefficients for stock market integration are statistically different from
one another across all the three portfolios, so here there is a clear ordering in the classes of assets
benefiting the most and the least from integration, respectively: ml, m2, m3. This finding is
a bit unexpected, in light of other papers which reported evidence of positive feedback trading
and momentum strategies employed by foreign funds in emerging markets (Froot et al. , 2001;
Kaminsky et al. , 2004). The most common evidence often found in the literature is that foreign
portfolio investors buy winners and sell losers, but we found that losers benefited the most from
stock market integration.

Fourth, we examine portfolios sorted by illiquidity levels (il, i2 and i3). Portfolio il includes
stocks with lower levels of illiquidity (in other words, more liquid stocks), whereas portfolios i2
and i3 have proportionally higher levels of illiquidity. Again all portfolios benefit from stock
market integration, as integration lowers expected returns with statistical significant and negative
coefficients for all three portfolios. The negative coefficient is stronger for the less illiquid (more
liquid) portfolio - i1, followed by i2 and i3, but this time, such differences in coefficients are not
statistically significant, though. It seems that more liquid stocks benefited more from integration,
but we leave this as a possibility because coefficients are not statistically different from one another.

In general, our findings corroborate theoretical models of time-varying stock market integra-
tion, as increased integration proxied by foreign ownership reduces systematic risk, hence lowering
expected returns and allowing firms to enjoy a lower cost of equity financing (Errunza & Losq,
1985; Bekaert & Harvey, 1995; de Jong & de Roon, 2005; Carrieri et al. , 2007). Comparing our
findings with the results reported by de Jong & de Roon (2005) when they estimate an empir-
ical counterpart of their theoretical model, we find a negative effect of integration on expected
returns, whereas they find a positive effect of segmentation on expected returns. As a higher
level of integration reduces segmentation, or similarly considering that foreign ownership reduces
segmentation, our empirical findings seem 