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I. INTRODUCTION

1. Liquidity in Chile’s stock market is relatively low compared to other economies.
Chile has a large stock market in terms of market capitalization to GDP when compared to
other OECD countries but does not rank high in terms of market liquidity (see Amihud,
Hameed, Kang, and Zhang, 2015). Stock market liquidity in Chile has, in the past, been
closely associated with domestic economic developments. However, in the past five years,
stock market turnover has declined and bid-ask spreads have risen somewhat (Figure 1).

Figure 1. Turnover and Quoted Spreads

Traditional measures of market liquidity show mixed picture.

Turnover and Bid-Ask Spreads in Chile's Stock Market
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Sources: Bloomberg LP; Thomson Reuters Datastream; author’s calculations. Note: The chart shows average
monthly turnover—trade volume divided by market capitalization—(left scale) and quoted bid-ask spreads in
percent of mid-price (right scale) for all listed shares. Only primary listing are included. Quoted spreads include
only those below 50 percent of mid-price.

2. Low stock market liquidity has important economic consequences (Box 1). In
particular, illiquid stock markets may drive up the cost of equity, possibly depressing
business investment and economic activity. Low liquidity in the stock market is also
associated with higher corporate indebtedness and lower growth opportunities for startups
and SMEs. Finally, low market liquidity is associated with more frequent mispricing of
assets, which can lead to asset price bubbles, misallocation of capital, and financial fragility.



3. In order to assess the trends and costs of stock market illiquidity in Chile and
exploit some of its possible structural determinants, the paper uses three separate
empirical strategies. First, to assess the influence of cyclical conditions on stock market
liquidity and its resilience, this study uses a regime-switching regression approach to
determine the unobservable state of liquidity and then relates it to cyclical drivers (see IMF
2015). Second, using a sample of 23 emerging market economies, the paper relies on a
country panel regression to show that there is a link between stock market liquidity and
investor protection.t Finally, the paper estimates the market liquidity premium using Fama
and French’s (1993) approach and taking into account different hypotheses of international
financial market segmentation.

4. The main result is that strengthening corporate governance in Chile may
enhance stock market liquidity. Overall, global factors (such as changes in global risk
appetite) seem to matter more than domestic macroeconomic factors (such as inflation or
economic activity) in explaining the variation of stock market liquidity in Chile. By contrast,
the findings suggest a more relevant role is played by a few institutional characteristics of
Chile’s corporate governance framework, such as the relatively poor protection of minority
shareholders.? Finally, the empirical results in part IV of this study suggest low stock market
liquidity increases the cost of equity in Chile by as much as 3% percent per year.

o. Greater corporate transparency and stronger protection of shareholders’ rights
could increase liquidity, potentially reducing the cost of equity or corporate leverage.
International experience in the United Kingdom and Japan shows that the introduction of a
voluntary (but incentivized) corporate stewardship code for corporate can enhance
transparency and firm accountability to shareholders. The adoption of a similar scheme could
be considered in Chile with the goal of improving transparency and liquidity in the stock
market. However, a full quantification of the effects of better market liquidity on the cost of
capital and firms’ capital structure requires a full-blown dynamic-stochastic general
equilibrium (DSGE) model, which is beyond the scope of this analysis.

! Although a structural general equilibrium model of market liquidity would be needed to fully answer some of
these questions, to the best of our knowledge, there is no ready-to-use model that relates liquidity and the
liquidity premium to firm or country-level governance. The empirical approach of Section 4 relies on the
Capital Assets Pricing Model (CAPM), which is derived from a general equilibrium framework. Hence, the
quantification of the liquidity equity premium is not entirely without a general equilibrium perspective.

2 There is no well-established model that relates market liquidity and investor protection. In fact, the theoritcal
literature suggests often contradictory ways in which liquidity and governance may be related (see Edmans,
2014). Hence, the findings of Section 3 are suggestive and cannot provide a definitive answer to this question.



Il. STOCK MARKET LIQUIDITY IN CHILE

6. Market liquidity is defined as the ease with which one can trade a significant
quantity of an asset at a low cost and in a short time. Hence, liquidity includes three
dimensions: quantity, time, and cost (Holden, Jacobsen, and Subrahmanyam, 2014).
Although the quoted bid-ask spread is the most direct measure of the cost of trading, there
are several reasons why it may not be considered an appropriate measure of liquidity,
especially at a daily frequency. On the other hand, there is considerable evidence that
turnover and trade volumes are not consistently related to bid-ask spreads and other liquidity
measures. Therefore, most empirical measures of liquidity combine price and quantity data at
various frequencies.

Box 1. Why Does Liquidity in the Stock Market Matter?

Stock market liquidity has important consequences for real economic activity and
financial stability. Some of the reasons why it matters are as follows (Holden, Jacobsen,
and Subrahmanyam, 2014).

e Low stock market liquidity may increase the cost of equity. With a greater
liquidity risk priced in, market participants will request higher returns, and the
higher cost of equity for firms could negatively affect investment. This is not the
only possible outcome though: in general equilibrium, firms may respond to the
higher required returns on equity by using more debt as a source of funding,
leaving the weighted cost of capital unchanged.

e Low stock market liquidity might induce high leverage, by making equity more
expensive. Second, less liquid stock markets may reflect information asymmetries
and agency problems between firm insiders and outside investors, discouraging
equity issuance.

e Low stock market liquidity may discourage private equity activity, by making
initial public offerings more difficult and expensive. This has a disproportionate
effect on younger firms — the most common users of these types of finance — and
could reduce innovation and firm creation. High market liquidity may improve
management of all firms (not just young ones) by enhancing corporate governance
and increasing the effectiveness of equity-based managerial compensation.

e Low stock market liquidity impedes price discovery, reducing stock market
efficiency, and increases the risk that equity valuations may become less aligned
with fundamentals and thus exposed to large corrections.

7. This paper uses the price impact measure proposed by Amihud (2002), which
measures by how much prices have to change to accommodate a given volume of
trading. The Amihud measure is constructed as follows.
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where D is the number of days in the month (or year) t when stock i was traded, return is the
stock i daily total return, and volume is the value of transaction. When market liquidity is
low, trades have a large price impact, which translates into a high Amihud value.

Figure 2. Aggregate Liquidity in Chilean Stocks
Compared to before the global financial crisis, ... measures of price impact of trades signal lower market liquidity for Chilean stocks.
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Sources: Thomson Reuters Datastream; author’s calculations. Note: The figure shows the monthly average of the Amihud price impact
measure for all firms stocks listed in the Santiago Stock Exchange ((see Amihud, 2002). The green dashed line shows the average of the
Amihud measure between October 1993 and May 2016.

8. The Amihud measure in Chile has not returned to levels seen in 2002-06 and the
gap between Chile’s stock market liquidity relative to advanced economies has not
narrowed (Error! Reference source not found.). According to this measure, the Chilean
stock market witnessed three periods of illiquidity: in 1997-2003, 2008, and 2015. With the
exception of the last period, illiquidity in Chile has been triggered by crisis events: The Asian
crisis (1997) and the global financial crisis (2008). Furthermore, compared to the pre-crisis
years (2004-2007), stock market liquidity has been relatively low for the last seven years. In
fact, in 2015, the price impact of trades for Chilean stocks increased (meaning stock market



liquidity deteriorated) to levels comparable to those observed during the global financial
crisis.

9. Survey based measures of liquidity also show that market liquidity in Chile
deteriorated significantly between 2010 and 2013. These measures, based on questions
posed to institutional investors on how costly they find their trades, show a similar trend for
both for equities and fixed income. Although many countries experienced significant changes
in market liquidity during the period under study, Chile showed some of the largest moves.

In fact, compared to other emerging market economies, Chile’s stock market went from
being one of the most liquid to being one of the least liquid (Figure 3). A similar trend is
observed for fixed income, suggesting that at least some of the driving factors of market
liquidity may be common to fixed income assets.

Figure 3. Market Liquidity for Institutional Investors (2010-2013)

The Chilean stock market went from being one of the most

liquid among EMEs, in 2010 ... ... to being one of the least liquid, in 2013.
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Sources: Elkins-McSherry. Notes: Charts show estimated market impact of large trades by institutional investors for equities, in 2010 (top
left) and 2013 top (top right) and for fixed income in January 2011 (bottom left) and December 2013 (bottom right).

I1l. DETERMINANTS OF MARKET LIQUIDITY FOR CHILEAN STOCKS

10. In this section, we analyze the cyclical behavior stock market liquidity in Chile,
as well of its resilience, using time series and panel regressions. First, using an aggregate
stock market liquidity measure derived from the high-low spread metric described above, we




employ a regime switching approach to estimate and explain the likelihood of the Chilean
stock market being at any given point in time a high or low liquidity regime. Second, to
identify the effect on liquidity of institutional characteristics, such as corporate governance
and ownership structure of local stock markets, we use a panel data regression of market
liquidity for a sample of 23 emerging market economies.

A. Moving from high to low liquidity: The role of cyclical factors

11. Liquidity is prone to sudden jumps and bouts of volatility and is best captured
by empirical specifications which include the possibility of regime changes. We follow a
time-series oriented approach by implementing Hamilton’s (1989) switching regression
approach, where liquidity can be in one of two possible regimes: low and high. The estimated
probability of liquidity being in the low regime one month ahead provides an indication of
the resiliency of liquidity (its ability to withstand shocks).

Figure 4. Stock Market Liquidity Regimes in Chile

Probability of being in a low liquidity regime peaked three times: in the Asian crisis and early 2000’s, during the
global financial crisis, and in 2015.
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Sources: Thomson Reuters Datastream; author’s estimates. Note: the chart shows the estimated one-month ahead probability of liquidity
being in the low liquidity regime (red) or in the high liquidity regime (blue).

12. Since 1990, Chile’s stock market experienced three periods when liquidity has
not been resilient: the period starting in the Asian crisis (1997-1999) and ending with
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the dot-com bubble and 2002 recession, and the global financial crisis, and most of 2015
(Figure 4). In the first two episodes, global financial volatility was an important trigger.
However, domestic factors probably contributed as well to the low resilience of liquidity in
2015.

13. Market liquidity seems to be best explained by global financial factors such as
global risk aversion and the U.S. monetary policy stance (Table 1). After estimating the
probability of being in one of these regimes, we relate it to observable financial and
macroeconomic variables, such as global risk appetite (V1X), the U.S. monetary policy
stance (federal funds target rate), an index of economic activity in the United States (the
Aruoba-Diebold-Scotti—ADS—index of business conditions), and domestic macroeconomic
conditions (monetary policy rate, inflation, and economic activity). The following benchmark
specification suggests a significant role for global factors (Table 1).

PLIQ = S, + BVIX, + B,FF, + B,ADS, + B,AY, + S Infl, + S, +u,.

Table 1. Liquidity Regimes in the Chilean Stock Market

Being in a low liquidity depends mostly on global factors while domestic cyclical factors have no explanatory power.

F F

(1) (2)
Variables Low Liquidity Variables Low Liquidity

Regime Regime
VIX 0.0303 *** |Global Factors 0.058773 *
U.S. Monetary Policy 0.0600 * Domestic Factors 0.035608
U.S. Business Conditions -0.0612 Lagged Dependent Variable 0.916097 ***
Chile Economic Activity 2.1094
Chile Inflation -0.0202
Chile Monetary Policy -0.0051
Lagged Dependent Variable 0.8694 ***
Adjusted R-squared 0.8549 Adjusted R-squared 0.8496

Sources: Central Bank of Chile; Haver Analytics; Krippner (2016); Thomson Reuters Datastream; and author’s estimates. Note: The table
shows, in panel (1), the effect on the probability of the Chilean stock market being in a low liquidity regime of U.S. business conditions
(measured by the Aruoba-Diebold-Scotti index of business conditions), U.S. equity market implied volatility (VIX), U.S. monetary policy
(Federal Funds target rate), domestic consumer price inflation, domestic economic activity (measured by the IMACEC index), and the
Chilean monetary policy rate. In panel (2), the same dependent variables is explained by the first principal component of a set of global
factors (VIX, Federal Funds target rate, Aruoba-Diebold-Scotti index, Ted spread, U.S. credit spread, the U.S. term spread, and the monthly
total return of the S&P 500 composite index) and a set of domestic factors (the first principal component of the monthly growth in the
IMACEC index, domestic consumer price inflation, Chilean monetary policy rate, monthly growth in bank lending to corporates, and the
monthly total return of the IPSA stock index). Market liquidity is measured using Amihud’s (2002) price-impact metric. The probability of
being in a low-liquidity regime is estimated using a Markov-switching regression model (see appendix) and scaled using a logit
transformation. The sample is at the monthly frequency, starts in November 1993, and ends in March 2016. *, **, and *** signify statistical
significance at the 10, 5, and 1 percent levels. See the Appendix for details on data and definitions.

14. In contrast, Chilean domestic macroeconomic conditions do not seem to explain
the behavior of stock market conditions over the cycle. Domestic macroeconomic factors,
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such as monthly inflation, the monthly average of the Central Bank of Chile’s monetary
policy rate, and the monthly growth rate of the IMACEC economic activity index never play
a significant role. However, structural factors omitted from this analysis—such as the quality
of minority shareholders protection—may have contributed to the recent illiquidity of the
Chilean stock market.® The following section discusses the role of these factors.

B. What explains liquidity? A cross-country regression

15. Market liquidity depends chiefly on the willingness and ability of financial
intermediaries to act as “market makers” and on the costs of searching for
counterparties for trades. When market makers are less constrained, face lower costs, or
are not concerned with asymmetric information, liquidity costs will be lower. In addition, in
markets where search costs are low, such as those with many participants and good
information, liquidity costs should also be low.* Hence, we assume a country’s stock market
liquidity depends on:®

e Market size and depth. A stock market with a larger market capitalization should have
more active traders and, in general, be more developed. A higher number of traders (or
investors) mean that it will be easier to find counterparties for transactions and, hence,
search costs will be lower.

e Asset volatility. When stock prices are more volatile, market making is more onerous as a
higher level of risk means dealers have higher inventory costs.® Hence, higher stock price
volatility should be related to lower liquidity (higher bid-ask spreads and price impact).

e Economic and political environment. A country with high political stability and a good
economic environment should, in principle, attract more investors (foreign and domestic)
to its capital markets and, hence, have better liquidity.

3 It is unlikely that the results could be explained by other omitted cyclical factors. In an alternative specification, other
factors such as the domestic monetary policy rate, the depreciation of the Chilean peso against the U.S. dollar, and the
Aruoba-Diebold-Scotti index of economic activity for the United States do not change results significantly.

4 Fast and efficient dissemination of information reduces informational asymmetries and improves market liquidity because
it encourages market-making activities (see Vayanos and Wang, forthcoming).

5 The baseline econometric specification is similar to Lesmond (2005) and is described in more detail in the appendix.

6 Financial intermediaries (dealers) make markets by posting bid and ask price quotes at which they are willing to buy or sell
stocks (immediacy service). In order to do this, dealers must have a sufficient amount of stocks on their balance sheets
which are available for sale, that is, they must carry inventories. The difference between the ask and the bid price (the bid-
ask spread) is the compensation the market maker requires for carrying these inventories and providing immediacy services.
Among other things, this spread must cover the opportunity cost and the risk implicit in carrying such inventories. Riskier
assets, obviously, are more expensive to be held in inventory.
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e Global investor risk appetite and financial volatility. In periods of high global risk
appetite and low volatility liquidity should be higher (thanks to greater global investor
interest in participating in local markets). Conversely, in periods of high financial
volatility, market makers will more likely face financial constraints and will be less able
to provide liquidity services.

e Institutional quality related to corporate governance. Better corporate governance and
investor protection, by reducing the potential for information asymmetries, should
encourage trading activity and improve market liquidity. When the protection of minority
shareholders is effectively low, there will be fewer traders available (hence, higher search
costs) and market makers will require higher compensation because of corporate insiders
exploiting asymmetric information and extracting rents from other market participants.
Both factors lead to lower liquidity (see Box 2).

16.  To assess the importance of these factors we run a panel regression. Since many
of these factors are slow moving, they can only be addressed empirically if there is enough
cross-country variation. Therefore, we study market liquidity at the country level (using the
Amihud measure of liquidity) through a panel of 23 emerging market economies (based on
the list of countries in the MSCI Emerging Market Index) covering the 2003-2014 period.”
The sample is summarized in Appendix Table 1 and estimation results are shown in Error!
Reference source not found.. Initially, we consider the following econometric specification.

Amihud, = ¢; + it + BVIX, + B,MarketDepth, , + gVolatility, , + 3,AGDP, + 1)
S Inflation, + g;PoliticalRisk, + £, Shareholders, + &,
where MarketDepth is the ratio of stock market capitalization to GDP, Volatility is the
standard deviation of daily stock returns for each year and country,® AGDP is the growth rate
of real GDP, Inflation is the annual rate of inflation implicit in the GDP deflator,
PoliticalRisk is the ICRG’s political risk rating, and Shareholders is the perception of
minority shareholder protection from the World Economic Forum (see the Appendix for
details on data sources and variable definitions).°The specification includes country fixed
effects to control for unobserved time-invariant country characteristics that can be correlated

7 The length of the sample is restricted by data availability. The study uses the Amihud measure to proxy market illiquidity.

8 Market capitalization (market depth) and stock market volatility are lagged one period because they may be jointly
determined with stock market liquidity (price impact).

9 The index calculated by the World Economic Forum for its annual Global Competitiveness Report ranks countries is based
on a survey of local investors, and analysts where they are asked about their perception of the protection of interests of
minority shareholders in their countries. Conceivably, the question covers the perception of both external corporate
governance (country-level laws and institutions that establish and uphold governance requirements) and internal corporate
governance (the actual protection of the interests of minority shareholders by firms’ bylaws and practices).

(continued...)
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with the selected covariates. In addition, the specification includes country-specific time
trends to control for different market and investor protection trends across countries.

17.  Although Chile’s investor protection is still somewhat better than average, the
country has lost some ground since 2004. The perception of how protected investors are
fell by 12 percent in Chile between 2004 and 2014, while it increased slightly (by less than 3
percent) on average for all EMs. In fact, Chile enjoyed the third highest level of minority
shareholder protection (as perceived by the public) in 2004 but was ranked ninth (out of 23)
in 2014. In terms of stock market liquidity, however, Chile always ranked among the bottom
third of the sample, with the 17" lowest level of liquidity among 23 countries, in 2014.

18.  The results suggest that better protection of minority shareholders is associated
with improved market liquidity (Error! Reference source not found.). The study shows that
improving the protection of minority shareholders is associated with better market liquidity.'*
12 Based on the results, strengthening the protection of minority shareholders in Chile (to the
highest level among EM economies) would increase market liquidity by about 30 percent.*?

19.  Better protection of minority shareholders is still associated with better market
liquidity when alternative hypotheses are considered. The results in Error! Reference
source not found. do not change in a significant way when the benchmark specification is
extended in order to take into account a variety of possible misspecifications (see the
Appendix for details).

a. Corporate ownership structure. In countries where corporate conglomerates
are large (high cross holdings) and own a substantial portion of the country’s
market capitalization, liquidity could be low because of the relatively lower
degree of transparency. Furthermore, higher cross holdings are usually
associated with lower ownership by institutional investors, who usually

10 For instance, countries market liquidity may be improving in some countries because of financial deepening. In addition,
investor protection and corporate governance may be improving because of the well-documented convergence of corporate
governance (Gilson, 2001).

11 Although corporate governance may have an effect on liquidity, causality probably runs both ways (see Holden and
others, 2014). On the one hand, better liquidity may discourage investors from pressing for better management and
governance practices by reducing exit costs (Bhide, 1993). However, this would work against finding a positive association
between liquidity and investor protection, as reported in Error! Reference source not found.. On the other hand, better
liquidity may increase the benfits of monitoring or encourage the formation of blockholders who will monitor management
(Maug, 1998 and Bharath, Jayaraman, and Nagar, 2013). Unfortunately, in this context, it is difficult to come up with valid
instruments. Therefore, although it is not clear whether reverse causality will lead to an under- or overestimation of the
association between stock market liquidity and investor protection, causal implications must be interpreted with care.

12 This novel result is different from what has been previously found in the empirical literature. For instance, Lesmond
(2005) finds that the quality of legal and political institutions improves market liquidity, but finds no evidence that better
corporate governance and investor protection has the same effect.

13 This would entail Chile leaping from the 42" place to the 2™ place in the World Economic Forum’s worldwide ranking in
this category, catching up with South Africa. See Appendix Table 1 for sample summary statistics.
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require greater transparency. When transparency is low, there is a greater
scope for asymmetric information to be used to the disadvantage of market
makers who, in turn, will require higher bid-ask spreads. Although cross
ownership seems to be associated with lower liquidity, the significance of
shareholder protection is not diminished (column (2) of Error! Reference
source not found.). In addition, shareholder protection seems to have a
stronger economic significance: reducing cross-ownership by other companies
in Chile (currently, about 40 percent of market capitalization on average) to

the lowest value observed in the sample (Qatar, at 8 percent) would be
associated with an increase in market liquidity of less than 15 percent.

Table 2. Market Liquidity, Ownership Concentration, and Shareholder Protection

Concentration of ownership contributes to reduced liquidity, but a strong protection of minority shareholders improves
liquidity in countries with strong legal systems.

Variables @) 2 3) 4 (5) 6)
Volatility 0.0003 0.0004 0.0006 -0.0001 0.0004 0.0009
(0.8605) (0.8213) (0.7691) (0.9613) (0.8335) (0.6713)
Mark et Capitalization -0.0024 -0.0028 -0.0023 -0.0023 -0.0023 -0.0026*
(0.1455) (0.1107) (0.1506) (0.1650) (0.1273) (0.0888)
Volatility 0.2904 0.3016* 0.2926* 0.3071* 0.2810* 0.2976*
(0.1210) (0.0961) (0.0920) (0.0947) (0.0965) (0.0683)
GDP Growth -1.5745%* -1 5175%*  -1.4904** -1.5628*** -1.3793**  -1.2569**
(0.0082) (0.0082) (0.0141) (0.0076) (0.0067) (0.0137)
Inflation 0.3180 0.2885 0.3260 0.2868 0.2790 0.2544
(0.2485)  (0.2879)  (0.3065)  (0.2713)  (0.3471)  (0.4168)
Political Risk -0.0082 -0.0120 -0.0082 -0.0066 -0.0034 -0.0084
(0.3147) (0.1509) (0.2754) (0.4640) (0.6971) (0.2785)
Protection of Minority Shareholders -0.1893***  -0.1694*** -0.1719*** -0.1753*** -0.1357** -0.1073**
(0.0008) (0.0014) (0.0011) (0.0015) (0.0160) (0.0461)
Cross Holdings 0.0041* 0.0043***
(0.0500) (0.0069)
Institutional Ownership -0.0174* -0.0181**
(0.0340) (0.0304)
Rule of Law -0.2802 0.0749
(0.3599) (0.8428)
Quality of Regulation -0.6080* -0.5350
(0.0833) (0.2110)
Observations 269 269 268 269 269 268
R-squared 0.6096 0.6253 0.6288 0.6139 0.6307 0.6630
Number of Countries 23 23 23 23 23 23

Sources: Thomson Reuters Datastream; FactSet; IFS; World Economic Outlook; PRS Group — International Country Risk Guide (ICRG);
World Economic Forum - Global Competitiveness Indicators; World Bank — Worldwide Governance Indicators; author’s calculations. Note:
The table shows slope coefficient estimates of a fixed effects regression of the Amihud measure of illiquidity on the variables listed in the
first column to the left. The data frequency is annual and estimation period is 2002 -2014. Robust standard errors (clustered at the country
level) in parentheses: *** p<0.01, ** p<0.05, * p<0.1.

b. Institutional investors. The importance of institutional investors such as
insurance companies, mutual funds, and pension funds varies greatly from
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country to country. In addition, pension funds and long-term investors also
seem to demand stocks of firms with better corporate governance and push for
improvements in governance (Aggarwal and others 2011 and McCahery,
Sautner, and Starks, forthcoming). Hence, it is possible that the positive
association between investor protection and liquidity merely reflects the cross-
country variation of the importance of institutional investors. To control for
the importance of institutional investors we add as an additional control the
average share of ownership by institutional investors of the stocks in each
country index. The results, in column (3) of Error! Reference source not
found., are very similar to those of the benchmark regression.*

c. Rule of Law. It is possible that market liquidity depends more generally on the
quality of the legal system. In particular, it could be that the positive
association between market liquidity and better investor protection is in effect
masking an association between the former and the quality of the legal
institutions in general. However, the results in column (4) of Error!
Reference source not found. suggest that the protection of minority
shareholders is still significantly associated with better stock market liquidity
even after controlling for the quality of the rule of law (measured by the Rule
of Law index by the World Bank).

d. Regulatory quality. Finally, we check whether the results remain when we use
a different variable of institutional quality—the World Bank’s index of the
quality of regulation in the country. The results (column (5) of Table 2) show
that although the quality of regulation matters for liquidity, so does the
protection of minority shareholders. Finally, when alternative explanations are
included in one regression, among the institutional quality variables, only the
protection of minority shareholders retains explanatory power.

Box 2. Shareholder Protection, Corporate Governance, and Market Liquidity

Economic theory suggests a positive link between corporate transparency and stock
market liquidity. When different investors have different information about stocks, liquidity
suffers. In theory, investors with better information are likely to make money at the expense of
less informed investors. Therefore, market makers are less willing to provide liquidity services
(lower market depth) or will charge higher bid-ask spreads if they think they are likely to
encounter an investor with superior information on the other end of a trade. Better corporate

15 In principle, some institutional investors such as insurance companies and pension funds favor buy-and-hold investment
strategies and are typically considered to have a low demand for liquidity and do not trade often. On the other hand, foreign
institutional investors have a preference for highly liquid assets (Dahlquist and Robertsson 2001). This suggests possible
reverse causality between institutional ownership and liquidity. Unfortunately, instrumental variables for ownership are not
readily available. See Edmans (2014) for a review of the literature on institutional investors, liquidity, and corporate
governance.
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scope for differences in information (or information asymmetries) between insiders (managers

and large shareholders) and outsiders (the providers of external finance). In turn, a reduction
in information asymmetries should improve liquidity (see Fernandes, Igan, and Pinheiro, 2015

governance and shareholder protection may improve stock market liquidity by reducing the
for empirical evidence, for instance).
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accountable—either by facilitating the removal of nonperforming executives or by increasing
monitoring by independent boards—it becomes easier for investors to discern the quality of

management and firm value.
the judicial system and political risk have been shown to be associated with better liquidity in

Regulatory environments and corporate governance practices that protect the interests
emerging markets (Lesmond, 2005). In countries with high investor protection, firms from

of minority shareholders are more conducive to higher corporate transparency. For

instance, independent audit committees tend to curb managerial discretion in terms of
financial disclosure. In addition, when governance practices make management teams more

Previous empirical studies have found some support for the hypothesis that better
corporate governance and investor protection improve market liquidity. The quality of
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countries with poor investor protection that trade in exchanges of those countries have worse
liquidity than domestic firms (Brockman and Chung, 2003). In addition, firms that adopt
corporate governance provisions that enhance firm financial and operational transparency
have significantly better market liquidity (Chung, Elder, and Kim, 2010).

Although Chile, in general, has high-quality institutions, it ranks less favorably in terms
of shareholder protection, corporate governance, and corporate transparency. In a
sample of 20 emerging markets, Chile has the highest quality of the rule of law and displays
very low corruption and a superior quality of regulation (Figure 2.1). However, the public’s
perception of the strength of shareholder protection is below the OECD average and the
country has the opaquest corporate sector among all emerging markets. In addition, its largest
corporations, on average, display low corporate governance scores (see Albuquerque and
others, 2016, for details). Although the discrepancy between the general quality of institutions
and the level of corporate governance and transparency in Chile is certainly due to more than
one factor, the highly concentrated ownership and the prevalence of conglomerates is a
possible contributing factor (OECD, 2015a and 2015b).

IV. STOCK LIQUIDITY AND ASSET PRICING IN CHILE

20.  This study analyzes the cost of low stock market liquidity by estimating the
liquidity premium of Chilean stocks. We estimate the additional return required by
investors to hold the illiquid stocks relative to liquid ones using a standard Fama-French
empirical asset-pricing model and data from 220 ordinary stocks listed in Chilean exchanges
from January 1993 to March 2015. The exercise consists in ranking all traded Chilean stocks
(primary securities traded in Chile, only) in each month and then forming four (equal-sized)
portfolios with increasing levels of market liquidity. Then, it estimates the abnormal return of
each portfolio, that is, the part of returns that cannot be explained by their comovement with
the market portfolio or by any other know factor (size and growth).*¢ the «’s in the following
regressions of the portfolios’ excess return (in U.S. dollars and relative to the 3-month U.S.
Treasury bill rate).

fo= o+ A" + BT HMLY + SSMBY + &, and

it?

Lo=o+ B8+ B + BT HML + B°SMB!" + &,

16 In the asset pricing literature, in addition to the returns of market portfolio, several other factors have been
identified as potentially explain stock returns. The current section uses two of such factors. First, it uses the
difference in returns between small and large firms. Second, it uses the difference in returns between firms with
high price-to-book value (growth firms) and those that have a low price-to-book value (value firms). See Fama
and French (1993).
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where ri is the excess return of portfolio i, r' is the excess return of the world market
portfolio, HML" is the return on the value versus growth world portfolio, and SMB" is the
return in the small firm versus large firm world portfolio. Finally, r? is the aggregate excess
return of the Chilean stock market.

21.  The study finds that less liquid stocks earn higher abnormal returns.” The
analysis uses different assumptions about how integrated the Chilean equity market is with
global financial markets. In the first specification, it assumes that the Chilean market is fully
integrated with global financial markets and, for that reason, only the global factors (r",
HMLY, and SMBY) matter for equity prices in Chile. In the second specification, it assumes
that either Chilean investors cannot freely invest foreign assets. In this case, the domestic
market returns should also matter because there are limits to the diversification of risk using
foreign assets. In both cases—partial segmentation and complete financial integration—but
the estimates are similar.

22.  The results are robust when the analysis takes into account the changes that
Chilean financial markets went through in the 1990s. Because Chile’s economy and
financial markets underwent significant structural changes in the 1990s, as well as capital
controls which restrict capital inflows, the analysis is also performed for the 2002-2015
period only and yields similar results.'® The choice of the smaller sample period is warranted
by the existence of capital controls until 1998 (although probably ineffective since 1997),
which may have affected firms differently depending on their size (see Forbes 2007). In both
cases, investors seemed to have required higher returns to hold the least liquid stocks.

23.  This simple asset pricing exercise suggests that lower stock market liquidity may
result in a significantly higher cost of equity (Table 3). The monthly excess required return
associated with the least liquid stocks is about 0.3 percent, which translates into roughly 3%
percent per annum, if one only uses data for 2002-2015. The estimate means that improving
liquidity of the least liquid Chilean shares would reduce their cost of equity by 3% percentage
points. The full sample (1993-2015) suggests higher estimates at around 4%z percent per
annum. Other studies using data from the United States (Pastor and Stambaugh, 2003) or
from cross-country studies (Amihud, Hameed, Kang, and Zhang, 2015) suggest annualized
gains can be even more substantial. In fact, Amihud and others estimate the liquidity
premium for Chilean stocks to be between 0.4 and 1 percent.

17 See the Appendix for details and some important caveats.

18 The empirical literature on liquidity and expected returns suggests taking into account different hypothesis in
terms of market integration and time-varying market development (Bekaert, Harvey, and Lundblad, 2007).
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Table 3. Abnormal Returns and Liquidity

The most illiquid stocks require a sizeable return above what is granted by the market model.
2002-2015

Number of
Portfolio oL Oy Amihud Shares
0.1086 0.3312 1.0370 41.3396

1

2 0.0693 0.3302 0.0984 42.3774
3 0.0191 0.2660 0.0236 42.3774
4
-4

-0.1893 0.0865 0.0026  42.0943
0.2978 0.2447
(0.000) (0.000)

1

Full sample (1993-2015)

Number of
Portfolio oL Oy Amihud Shares
1 0.1422 0.2378 1.0700 36.8171

2 -0.0313 0.1291 0.1068 37.8405

3 -0.0469 0.0870 0.0270 37.8405

4 -0.2388 -0.0814 0.0041 37.5837
-4 0.3810 0.3191

(0.000) (0.000)

Sources: Kenneth French and Thomson Reuters Datastream; author’s estimates. Note: The table shows estimates of the intercept
coefficients in two regressions of excess returns on pricing factors. ¢ is the intercept of a regression of excess returns on the local
market excess returns, global market excess returns, and global SMB and HML factors, and ay is the analogue from a regression
without the local market factor. Portfolio 1 is the least liquid and portfolio 4 the most liquid. 1-4 is the abnormal return of going long on

the least liquid portfolio and short on the most liquid. P-values are reported in parenthesis. The last column reports the average number
of stocks in each portfolio.

1

V. POLICY DISCUSSION AND CONCLUSIONS

24, Chile’s stock market is large even when compared to developed economies but
its market liquidity is relatively lower. Although not the only cause of low market
liquidity, poor investor protection appears to be a potentially important determinant of
liquidity in a country with otherwise strong institutions such as Chile. The ownership
structure of most listed Chilean companies — with significant cross holdings by other
corporations — also seems to play a direct role, but is probably a less important determinant.

25. International experience offers avenues for Chile to enhance corporate
governance and liquidity. Policies that could ameliorate stock market liquidity include
enhancing the protection of minority shareholders and strengthening conglomerate
supervision.*® Given that ownership among Chile’s corporate sector is highly concentrated

19 Improving the governance of local stock exchanges, namely through their demutualization, may also enhance the
efficiency of local stock markets and improve their liquidity. On the importance of the demutualization for the efficiency of

(continued...)
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and dominated by pyramid structures, targeted measures to improve corporate transparency
are likely to be crucial. In particular, Chilean authorities could weigh the benefits of
implementing a more binding implementation of corporate governance rules instead of
current “comply-or-explain” approach.? In addition, institutional investors such as pension
funds could play a more forceful role, namely through the adoption of a stewardship code.
Adoption of such a voluntary corporate responsibility and transparency code could be
incentivized by linking it to the introduction of a "high-corporate quality” index on the stock
market that would allow investors to identify and track listed companies with a superior
standard in corporate governance (Box 3).

26.  Structurally improving market liquidity may be a good antidote against shorter
term fluctuations induced by global cyclical factors. This study finds that the cyclical
behavior of stock market liquidity in Chile is strongly influenced by global cyclical
conditions, including global risk appetite and monetary policy conditions in advanced
economies (Table 1). However, more liquid markets are more resilient to changes in global
financial conditions (IMF, 2014). In addition, because there are important market liquidity
spillovers across asset classes (IMF, 2015), better liquidity the Chilean stock market may
improve liquidity conditions in other domestic financial markets, namely in the corporate
bond market.?* Hence, improving structural stock market liquidity by strengthening investor
protection in Chile may mitigate the adverse effects of less benign global cyclical
conditions.?

Box 3. International Policies to Enhance Corporate Governance

Ownership by institutional investors such as mutual funds, insurance companies, and
pension funds is typically associated with better firm governance. Studies using data from
U.S. companies have found some evidence supporting the notion that higher institutional
ownership causes improvements in firm governance (Crane, Michenaud, and Weston, 2016).
In addition, the engagement of institutional investors with firm governance seems stronger
when they are large blockholders with a long investment horizon (MCahery, Sautner, and
Starks, forthcoming).

exchanges see Elliot (2002) and Krishnamurthy, Sequeira, and Fagjian (2003). Chile’s largest stock exchange, the Bolsa de
Comercio de Santiago, has recently started its demutualization (March 2016).

20 Currently, Chile’s securities and insurance supervisor (SVS) requires listed firms to disclose information on their
corporate governance practices (SVS Rule No. 385). However, the rules are not binding and a survey by the SVS reported
that compliance was typically low and explanations scarce (SVS, 2015).

21 See also Chordia, Sarkar, and Subrahmanyam, 2005 for liquidity spillovers between equities and bonds.

22 Corporate governance reforms may have the added benefit of increasing the resilience of Chile’s financial markets to
global shocks through various channels other than market liquidity (see Johnson and others, 2000).
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Recently, in response to cries that institutional investors were not sufficiently engaged
with the companies where they invest, some countries have published stewardship codes.
The goal of these codes is to ensure that institutional investors are effectively engaged in the
promotion of long-term success of the companies they own. The United Kingdom, in 2010,
was the first country to publish a stewardship code defining principles for institutional
investors to engage with firms and foster good corporate governance, on a “comply or
explain” basis. Other jurisdictions have published their own stewardship codes (The
Netherlands and South Africa in 2011, Italy and Switzerland in 2013, Japan and Malaysia in
2014, and Hong Kong S.A.R. in 2016) or at various stages of discussion and preparation
(Brazil, Korea, Singapore, and Taiwan, Province of China).

Stewardship codes typically use a “principle-based” approach to increase disclosure and
encourage monitoring by institutional investors. For example, the UK Stewardship Code
rests on seven principles (Roach, 2011): (1) disclosure of discharge of steward
responsibilities; (2) disclosure of conflicts of interest; (3) obligation to monitor investee
companies; (4) clear guidelines for the escalation of stewardship activities; (5) availability for
collective action with other institutional investors; (6) clear policy for voting and disclosure of
voting activity; and (7) obligation of period reporting.

Japan introduced a stewardship code for institutional investors prepared at the request
of the Prime Minister and with ample participation by the civil society organized under
a Council of Experts. Just like in the United Kingdom, the Japanese code defines principles
considered to be helpful for institutional investors to fulfill their “stewardship
responsibilities.” These responsibilities include enhancing the medium- to long-term
investment return for their clients and beneficiaries through constructive engagement and
purposeful dialogue with investee companies (Aoyagi and Ganelli, 2014). The Japan
Stewardship Code states that institutional investors should have in-depth knowledge of the
companies they invest in, as well as of their business environment, and they should monitor
those companies. In addition, it states that institutional investors should: (1) have a clear and
transparent policy on how to fulfill their stewardship responsibilities; (2) a policy to manage
conflicts of interest; (3) constructively engage the investee companies; (4) have a clear and
transparent policy on voting activity; and (5) periodically report on the fulfillment of their
stewardship responsibilities.

Both the Japan and the UK stewardship codes adopt a “principles-based approach” and
the adoption of their principles is voluntary. For instance, in Japan, there is the expectation
that institutional investors should fulfill their stewardship responsibilities but the Code is not
binding. The Council of Experts recommended that the Code should be revised and updated
every three years. In Japan, as of July 2016, 212 institutional investors have adopted the code
including 150 investment managers and close to 50 pension and insurance funds. The uptake
was incentivized by the introduction of a new Nikkei 400 index of the most profitable and best
governed listed companies on the Tokyo stock market.
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Appendix. Methodology, Data, and Additional Results

Regime-switching market liquidity

27. Non-linearities in the behavior of market liquidity are best captured by a
switching regression framework. Liquidity is modeled as a step function with two possible
values: low and high. The behavior of market liquidity — when measured with the high-low
spread measured — is characterized by the following Markov-switching process:

Ly =a; + & if s =i, fori=lori=2,

where the state variable s determines the market liquidity regime (1 if low and 2 if high) and
follows a simple switching process such that Prob(s=1)=p: and Prob(s=2|)=qt, for t=1,...,N.
The time-series behavior or market liquidity is then summarized by the one-step ahead
forecast of the transition probabilities. These probabilities are then scaled using a logit
transformation so that they are no longer bounded between one and zero.? Specifically, the
following transformation is applied to the one-month ahead probability of being in the low

liquidity regime:
PLIQtEIOg( b +c J
1-p,+c

where ¢ =0.5/ N . In a final step, the probability of each liquidity regime is regressed on a

set of observable factors, including global risk aversion, the U.S. monetary policy stance, and
domestic macroeconomic conditions.

28.  Alinear regression framework captures the importance of external and domestic
cyclical factors. The regression uses the transformed one-month ahead probability of
aggregate stock market liquidity being in a low liquidity regime (PLIQ) as the dependent
variable. The benchmark specification is as follows.

PLIQ = S, + BVIX, + B,FF, + B, ADS, + B,AY, + S Infl, + i, + yPLIQ,, +u,,

where VIX is the S&P500 implied volatility index from the Chicago Board Options
Exchange, FF is the Federal Funds target rate, ADS is the Aruoba-Diebold-Scotti index of
U.S. business conditions, PROD is the percent monthly change of the IMACEC economic
activity index (chain linked), INFL is the percent monthly change in the consumer price
inflation index for Chile, and IRATE is the Central Bank of Chile’s monetary policy rate.
The dependent variable, PLIQ, was tested for unit roots and turned out to be stationary, as
expected.

23 See IMF (2015) for details.



27

Cross-country determinants of market liquidity

29.  The impact of slow-moving country characteristics — such as investor protection
— Is estimated using a panel data regression for 23 emerging market economies. The
regression includes country fixed effects and country-specific trends, and inference is
conducted with country-level clustering. Market depth and volatility are lagged by one year
to address potential endogeneity concerns.? In order to include additional explanatory
factors, benchmark econometric specification shown in (1) is expanded as follows:

Amihud, =, + y;t + BVIX, + §,MarketDepth, , + gVolatility, , + 5,AGDP, + S Inflation,
+ p;PoliticalRisk,, + £, Shareholders, + S,CrossHoldings, + &,

Amihud,, = o, + y;it + BVIX, + B,MarketDepth, , + g \Volatility, , + 8,AGDP, + g Inflation,
+ psPoliticalRisk,, + B,Shareholders, + 5,10, + s,

Amihud, = &, + y;it + BVIX, + B,MarketDepth, , + g \Volatility, , + 8,AGDP, + S Inflation,
+ S, PoliticalRisk, + £, Shareholders, + g,RuleLaw, + &,
Amihud,, = &, + y;it + BVIX, + B,MarketDepth, , + g\Volatility, , + 8,AGDP, + g Inflation,
+ psPoliticalRisk;, + 2, Shareholders, + g,QualityR, + &,

where Amihud is Amihud’s (2002) illiquidity measure, VIX is the Chicago Board of Trade
implicit volatility index, MarketDepth is the country’s stock market capitalization a
percentage of GDP, Volatility is the standard deviation of daily equity returns over the year,
PoliticalRisk is ICRG’s annual political risk rating, Shareholders is the World Economic
Forum’s index of protection of minority shareholders, CrossHoldings is the average
percentage of strategic holdings of at least five percent by one company in another (Thomson
Reuters Datastream), 10 is the average ownership by institutional investors as a percent of
the country’s stock index market capitalization (FactSet), and RuleLaw and QualityR are the
World Bank’s indexes of rule of law and regulatory quality, respectively. The use of fixed
effects controls for unobservable time-invariant characteristics that may be correlated with
some of the explanatory variables but may be sensitive to a small number of influential
observations. However, the results are robust to the iterated deletion of countries and years
from the sample, to using Shareholders in logarithms, and to the winsorization of both
Amihud and Shareholders.

24 Lagging the investor protection variable, Shareholders, does not qualitatively change results.
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Appendix Table 1. Descriptive Statistics for Emerging Market Panel Study
Variable N Average S;i?:t?;i Minimum Median Perzset:tile Maximum

Amihud's Illiqudity 267 1.1 1.4 0.0 0.6 1.3 7.1
Mark et Capitalization 267 65.2 48.0 8.7 49.5 83.6 283.4
Volatility 267 3.1 5.8 0.4 15 2.1 45.0
GDP 267 9.1 2.6 5.2 8.8 10.6 16.2
Political Risk Rating 267 68.1 8.1 47.0 68.0 75.5 83.5
Inflation 267 4.9 4.7 -24.2 4.4 7.0 23.0
GDP Growth 267 4.4 4.2 -11.3 4.8 6.3 26.2
Cross Holdings 267 18.4 14.4 0.0 17.6 27.8 61.2
Institutional Ownership 266 16.0 8.1 0.0 13.8 20.5 40.9
Protection of Minority Shareholders 267 4.5 0.6 2.6 4.5 4.9 6.2
Rule of Law 267 0.1 0.6 0.9 0.1 0.7 1.4
Regulatory Quality 267 0.4 0.5 -0.8 0.4 0.8 1.5
Sources: Thomson Reuters Datastream; FactSet; Haver; IFS; PRS Group — International Country Risk Guide (ICRG); World Economic
Forum - Global Competitiveness Indicators; World Bank — Worldwide Governance Indicators; author’s calculations.

Stock liquidity and asset pricing in Chile

30.  The asset pricing implications of security-level liquidity in terms of the required
rate of return for Chilean equity are captured using two variants of the standard Fama-
French empirical asset-pricing models. The study uses data from 220 ordinary stocks listed
in Chilean exchanges (excluding ADR’s) from January 1993 to March 2015. For each stock
and using daily data, both the Amihud and the high-low spread measures of market illiquidity
are calculated at monthly frequencies, and appropriately scaled. In addition, the study uses
the monthly return of each stock in excess of the risk-free rate (the risk-free rate sourced
from Kenneth French’s website, adjusted for the monthly change in the Chilean peso’s
exchange rate relative to the dollar.®

31. Since the applicable asset pricing model depends on the level of integration of
each market into the global financial market (see Errunza and Losq 1985, and Lee 2011
for a more recent discussion) the study estimates abnormal excess returns using two
alternative empirical models. The first model assumes partial segmentation and includes
the local market average excess return, the global market excess returns, and the SMB (size

% The assumption is that although the Chilean stock market may be partially segmented, investors can borrow
or save at the global risk free rate in dollars. Using the Central Bank of Chile’s monetary policy rate yields very
similar results but restricts sample size.
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factor) and HML (growth factor) global portfolio excess returns sourced from Kenneth
French’s website. The second model assumes full international integration of the Chilean
financial market and uses only the global factors. For each specification and month,
abnormal returns are the estimated intercepts calculated by regressing the portfolio excess
returns on the relevant factors using the previous five years of data. The specifications are as
follows:

fo= o+ A" + BT HMLY + SSMBY + &, and

it?

Lo=o+ B8+ B + BT HML + B°SMB!" + &,

where ri is the excess return of portfolio i, r' is the excess return of the world market
portfolio, HML is the return on the value versus growth portfolio, and SMB is the return in
the small firm versus large firm portfolio. Finally, rf is the aggregate excess return of the
Chilean stock market. All excess returns are calculated relative to the three month U.S.
Treasury bill return.

32.  The abnormal return associated with each portfolio is measure by the return
which cannot be explained by observable portfolio factors (market, HML, and SMB
factors). Table 3 shows that the least liquid portfolio commands an additional monthly return
of 0.14 percent, which is 0.4 percentage points higher than what is earned by the most liquid
portfolio, if one assumes that the Chilean stock market is only partially integrated into global
financial markets. However, because there may be (potentially unobservable) portfolio
characteristics correlated with liquidity, the study cannot conclusively attribute the entirety of
abnormal returns to market liquidity.

33. Regardless of the assumption on market segmentation, estimates suggest the
abnormal return associated with illiquid stocks is substantial. The premium associated
with stock liquidity is estimated by sorting stocks, every month, according to the previous six
months liquidity level using the Amihud measure and aggregating them into four portfolios
with increasing average liquidity.? The aggregation of stocks into portfolios employs
Asparahouva, Bessembinder, and Kalcheva’s (2010) weights.

26 The high-low spread produces somewhat similar but noisier rankings. The relatively small number of
portfolios (most studies use 10 portfolios; see Pastor and Stambaugh 2003, Lee 2011, and Corwin and Schulz
2012) is warranted by the study only having 220 shares available. When creating the portfolios, only stocks
with at least 60 months of data are included.



