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Abstract

A Tobin q model of investment is used to show that stronger creditor protection increases
the expected level, and lowers the variance, of stock prices, in the presence of credit crunches.
There are two main channels through which creditor protection enhances the performance of
the stock market: (1) The credit-constrained stock price increases with better protection of
creditors; (2) The probability of a credit crunch leading to a binding credit constraint falls, with
strong protection of creditors.

The paper tests the predictions of the model by using cross—country panel regressions of
stock market returns, in 40 countries, over the period from 1984 to 2004, at an annual frequency.
Estimated probabilities of aggregate liquidity shocks are used to forecast credit crunches. We
find broad empirical support for the prediction of the model that creditor protection increases
the expected level of the stock market price level, and reduces its volatility, both directly and

indirectly, by lowering the probability of credit crunches.
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1 Introduction

A central problem in the credit market is that lenders are reluctant to make loans because they
cannot easily determine whether a prospective borrower has resources to repay the loan. If the
loan is made, the lender is concerned whether the borrower will engage in risky behavior that could
lower the probability that the loan will be repaid. Collateral reduces this information asymmetry
problem because good collateral (that is, assets that are easily valued and easy to take control of)
significantly decreases the losses to the lender if the borrower defaults on the loan. Good collateral
also reduces the moral hazard problem because the borrower is reluctant to engage in excessively
risky behavior since now he or she has something to lose. Creditor protection enhances the ability of
the lender to take control of the collateral in case of default and thereby alleviate credit constraints.
Thus, creditor rights regulation helps mitigate the problems of information asymmetry and moral
hazard between creditors and borrowers.

Recent literature on law and finance has emphasized the role of strong institutions, such as those
that enhance creditor protection, in fostering the development of financial markets. Accordingly,
creditor rights’ protection affects the credit cycle, and credit market breadth. For example, La
Porta et al. (1997) find that countries with poor creditor protection have smaller debt markets.
Their findings are confirmed by Levine (2004) as well as Djankov, McLiesh, and Shleifer (2006),
with broader country coverage. Burger and Warnock (2006) also find that countries with stronger
creditor rights have more developed local bond markets, and their economies rely less on foreign—
currency bonds. Furthermore, Galindo and Micco (2005) find that strong creditor rights can reduce
the volatility of the credit market. Creditor protection also lowers a firm’s borrowing costs and
increases the firm’s value (e.g., La Porta et al. (2000) and Bae and Goyal (2003)); and it also reduces
cash—flow risk, operating income variability, and operating leverage (e.g., Claessens, Djankov, and
Nenova (2001)). This literature focuses mainly on the credit market itself, but not on the effect of

creditor protection on the stock market.



In this paper, we attempt to fill a gap in the literature by addressing the issue of how the
protection of creditor rights affect the level and volatility of stock pricesEWe develop a Tobin q
model of stock prices, and confront the predictions of the model with panel data of 40 developed
and developing countries over the years 1984 to 2004. Our analysis is motivated by the empirical
regularity that better creditor protection is associated with higher stock price and lower volatilityﬂ

In the empirical part of the paper, we analyze data of the aggregate stock prices in 40 countries
over the years 1984-2004. We use a two—stage analysis to examine the relationship between stock
market price and a proxy for creditor protection. Liquidity crises are measured, alternatively, as
either big decline in bank credit to the private sector, or a large rise in the real interest rate. In
the first stage, we look at how creditor protection affects the probability of a liquidity crisis. We
use probit regression results to construct predicted crisis probability measures. We find that better
creditor protection reduces the probability of the liquidity crunch.

In the second stage, we examine whether the predicted crisis probability has an effect on the
stock market prices. Controlling for country fixed effects, we find that an increase in the crisis
probability indeed lowers the stock price, and raises the volatility of the stock returns. In several
cases the effect of the predicted crisis probability is larger when the indicator of creditor protection is
included in the first stage probit regressions, capturing the indirect effect of the creditor protection
on the stock returns. In regressions with only regional fixed effects, where we include the time-
invariant indicator of creditor protection along with the predicted crisis probability, we find support
for the prediction of the model that creditor protection has both direct and indirect effect on stock
price level and volatility.

The remainder of the paper proceeds as follows. Section 2 contains a discussion of an empirical

1Some studies have examined how corporate control affects the dispersion of stock prices within a market. For
example, Morck, Yeung, and Yu (2000) look at the stock price co-movement within a country. They find that co-
movement is more pronounced in poor economies than in rich economies, which they contribute to cross-country
differences in property rights. Our work is not concerned with the idiosyncratic dispersion of stock prices, but rather
with the instability in the aggregate.

2See Appendix 1.



regularity. Section 3 develops the model of investment and stock prices, in the presence of liquidity

shocks. Section 4 contains the empirical analysis, and Section 5 concludes.

2 Empirical Regularity

In this section we present an empirical regularity which serves to motivate the analysis in the
following sections.

Data on 40 developed and developing countries over the period 1984-2004 shows a strong positive
link between the creditor protection and the level of stock market prices, and a negative link
between the creditor protection and the volatility of the stock marketﬁ The regularity is obtained
from regressions of the log of deflated stock market index (P), and stock return volatility (o), on
the indicator of a high level of credit rights protection (CRH ), developed country dummy (DEV),

and the interaction of the two. The regression results are:

Log(P) = —0.06 +4.49% DEV 4+ 3.58 «x CRH —2.82% DEV « CRH + ¢, (1)

Log(c) =2.33—-0.59+« DEV —0.42%x CRH + 0.29« DEV « CRH + ¢,, (2)

where ¢, ¢, are error terms. All coefficients are statistically significant at 1-percent confidence
level. The total effect of CRH for developed countries is significantly positive at the 4-percent
level in the stock price level regression and is significantly negative at the 3—percent confidence
level in the volatility regression. Adjusted R?’s are equal to 0.25 and 0.21, respectively, and 774
observations were used.

The magnitude of the effect of creditor right on the level of the stock market index is substantial

for developing countries (for an average developing country an improvement in creditor protection

3See Section 4 for description of the panel data and the indicators of creditor protection. In the regressions we
group the values of the creditor rights protection index (CR) into high (3,4) and low (0,1,2) so that our results are
not influenced by individual countries.. We repeat all the results below with both the raw index and the full set of
five indicators for each value of the index.



from low to high would increase the level of the stock market index by 1.5 standard deviations),
but is quite small for developed Countriesﬁ

In the next section, we develop a model to explain the empirical regularity.

3 A Tobin q Model of Stock Prices

This section derives the analytical expression for the stock price by using the standard Tobin q

model. We consider two regimes: a frictionless credit regime, and a credit constrained regime.

3.1 The Friction-Free Regime

Consider a small open economy facing a fixed world interest rate r. The production function of a

single tradable goods is Cobb—Douglasﬂ
Y= A}, (3)

where A;, 1 —p, and K; denote respectively the productivity shock parameter, the distributive share
of capital, and the stock of capital. The productivity shock follows a first-order auto-regressive

stochastic process:

(A1) = vIn(Ar) + €441, (4)

where €441 has a uniform distribution over [—1, 1].

The cost-of-adjustment investment technology for gross investment (Z;) is quadratic:

Zi=L 1+ =--—
t t(+2vKt>’ (5)

where I; = K11 — Ky, denotes net capital formation, and % is the cost-of-adjustment coefficient

4This result is consistent with Mendoza (2006b).
®For a similar model of stock prices, see Krugman (1998) and Frenkel and Razin (1996, Chapter 7).



( depreciation rate is assumed to be equal to zero). As usual, gross investment exceeds net capi-
tal formation because of some additional reorganization and retraining costs, associated with the
installation of new capital.

Producers maximize the expected value of the discounted sum of profits, subject to the avail-
able production technology, and cost-of-adjustment investment technology. The Lagrangian of the

optimization problem is:

1

Lt = E; { ?%m (AthlJ:sp — Ztys + Qs (Ks + Trys — Kt+s+1))} : (6)

The Lagrangian multiplier, ()¢, is interpreted as the marginal Tobin Q.
The first-order condition, derived from the maximization of the Lagrangian with respect to I,
is given by:

The first-order condition, associated with the derivative of the Lagrangian with respect to K41,

is given by:
1

B BB L1 (I ), S
Qt—m v [ t+1]+§; (Kt+1> + E [Qi41] | » (8)

where R;;1 denotes period ¢ + 1 capital rental rate.

Competitive factor markets imply that

Riyi=(01—-p) A1 K[ 9)

The investment rule in equation states that the cost of investing an additional unit of
capital in the current period must equal to the expected present value of the next period marginal
productivity of capital, plus the next period decline in adjustment costs (resulting from the next
period enlargement of the stock of capital due to present period investment), plus the continuation

marginal value of units of capital which will remain in the future.



Let L; be the maximized value of L;. The stock price is defined as

Ly

P =
"7 K

(10)

With a quadratic cost-of-adjustment function, the stock price, P;, is equal to the marginal Tobin

Q7 Qt' That iS7 P)t = Qt-ﬂ

The deterministic steady state is given by

_ _ 1—p 1/p _ _
A:l,K:( > cand Q=P =1. (11)

Log-linearizing the set of equations @ and @D around the deterministic steady state yields an

approximated expression for (¢, as followsﬂ

o A=p) (I +pnK +yai+p(v— ki) K + Et [Qr11]
Fi=Q = (1+r+vp(1—p)f() ’ (12)

where a; = In (4;) and k; = In (K).

The equilibrium level of P, is a linear combination of the state variables, a; and ki, as follows:

P, = By + Bia; + Bok;. (13)

Substituting equations into equation , we solve for By, By, and By by comparing coefficients

for a; and k;:
(1-p) (1+vp+p In I_()I_(—UBQ
r+vp(1—p) K —vBs

_ y(1=p) K
By = 14+r—y—vBa+v(l—p)pK (14)

(Kvp—Kvp2 +r) —\/(KUp—KUp2 +7)2+4v(K p— K p?)
2v

By =

By =

Based on equations and (|14)), the non credit-constrained equilibrium investment level is given

5See Hayashi (1982) for the equality between average @ (the price) and the marginal Q.
"See Appendix 1.



It() = ’UKt (B() + Blat + Bth - 1) . (15)

Equation implies that the non-credit-constrained investment increases if productivity rises
(that is, By > 0) ; and that the investment falls if the stock of capital increases (that is, By > 0),

as expected.

3.2 The Credit-Constrained Regime

We assume that the collateral required by the creditors in the credit market is a fraction, w, of the
existing capital stock, K}, minus liquidation expenses induced by the liquidity shock, Wtﬂf hat is,

the credit constraint is given by:

It S wKt — Wt, (16)

The fraction w is the creditor protection parameter (that is, better credit protection is associated
with a larger w )EIT he collateral insures the lender from any default on the firm’s debt.

For simplicity, we assume that the aggregate liquidity shock, Wy, is permanent. We also assume
that after the realization of Wy, no future shocks are anticipated. That is, upon the realization in
period t of the liquidity shock, W3, the investment constraint is a binding constraint in all present

and future periods: t,t + 1,...,00. Thus, we assume that

I, =wKs— Wy for all s > t. (17)

8See the related literature of Bernanke and Gertler (1989), Hart and Moore (1994), Kiyotaki and Moore (1997),
and Mendoza (2006a,b).

9n the literature on credit constraint and financial accelerator, the constraint tends to be based on a firm’s
market value wq: K;. However, if both ¢; and K; are endogenous as in Mendoza (2006b), then no tractable solution
is available for ¢;. By using wK; rather than wq:K:, we are able to provide tractable closed-form solutions for ¢; and
its volatility.



3.2.1 Derivation of the credit-constrained stock price

The maximum value of the firm at the end of period ¢, L;, is given by:

A 1 -
Lt = Imax Et |:Z§i1(1—i-r)5 (At+sK,51+5p - Zt+s):| . (18)

The ex-dividend stock price P;, at the end of period t, is:

Ly
P, = 19
k 7o) (19)

1 _ Zi1 Kio
= —E A K — P, .
1+r " ( TR * (1+7) K i

Because the credit constraint is binding, we also have
Kivst1 = (14 w) Kips+ Wy, forall s =0,1,2, ... (20)

Using equations , and , we write the stock price equation (expressed as a difference

equation) as followsm

N 1 _ w 1+w -
P=—F (AnK L — (1 7) STYB ). 21
=1 t( 18 —w +2v +1+r t+1 (21)

Log-linearizing equation around the deterministic steady state (see equation ), we get:

1 . 5 wy, Ttws
P= 1 E <K (1+pn (K) + ary1 — phi1) —w (1 + %) + TPm) : (22)

We can now solve for the stock price P, by “guessing” the linear equilibrium relationship

10T simplify the exposition, we assume that the realized value of W; (which triggers the credit constraint to be
binding) is equal to zero.



between Pt and the state variables, a; and k;:
P, = Cy + Crag + Coky. (23)

The ”guess” is verified by the substitution of equation into , to get:

(1+7) (f((pln K—pln(w+1)+1)-w(gw+1)—Kp(In(w+1)) 2L )

_ 7‘2+27‘7w
Co = r2+2r—w
_ 24K 24
C1 = 1—y—yw+2r+r? (24)
_ _p(4n)K
Gy = r242r—w"’

3.3 The Effect of Liquidity Crises on the Stock Price

We are now in a position to derive the expression for the expected returns in the stock market,
as a function of the probability of the credit crunch. Let U; be a dummy indicator for the credit-
constrained binding regime. That is, U; = 1 when the credit constraint binds, and U; = 0 when

the credit constraint does not bind. The expected value of the stock price is:

E [Pt; ag, kty w] =Pr (Ut = 0) Pt,unconstrained +Pr (Ut = 1) Pt,constrained (25)

The probability of a credit crunch, Pr (U; = 1), is given by

Pr (Ut = 1) = Pr (ItO > WKt — Wt) . (26)
Note that
aEP;CL,k’w aPI‘U:O
[ taoj : ] = (autj ) [Pt,unconstrained - Pt,constrained]
O(F constraine
LB o 1) (1 pr (U, = 0)). (27)

10



We can now state the following proposition:

Proposition 1: The expected stock price rises, if the creditor protection becomes stronger,
through two channels: (1) The probability of credit crunches diminishes; (2) The market value of

the firm rises in the credit-constrained regime.

The proposition is proved by noting that:

i)
8 Pr (Ut = 0)

Ow >0,

because the expression Pr (I;o > wK; — W}) depends negatively on w.

ii) Lifting the constraint must raise the value function if the credit constraint binds. Therefore,

a(F)t,constrained)
Ow

> 0.

iii) In general, the value function in the constrained regime cannot exceed the value function in

the unconstrained regime. This implies that

Pt,unconstrained - f)t,constrained > 0.

3.4 The Effect of Liquidity Crises on Variance of the Stock Returns

By the variance decomposition rule, we have:

Var [P = E [Var [P|U]] + Var [E [P U], (28)

where Var [P] is variance of P;.

The first term on the right hand side of equation is given by:

11



E [Var [P|U]] (29)

= Pr (Ut - 0) Var [Pt,unconstrained‘Ut - O] +Pr (Ut - 1) Var [Pt,constrained‘Ut - 1] .

Combining equations and , we get:

E[Var [P|U]] = (Pr (U = 0) B} + Pr (U, = 1) C}) Var [&] . (30)

and

Var [E [Pt|UtH =Pr (Ut = 1) (1 —Pr (Ut = 1)) (Pt,unconstrained - Pt,constrained)2 y (31)

where Var [¢;] denotes the variance of the productivity shock.
The effect of w on Var[P,] is, however, not easily tractable in the presence of productivity
shocks. To focus on the effect of liquidity shocks, it is useful to shut off the productivity shock(i.e.,

Var[e;] = 0). In this case,

Var [P = Var[E|P)|Uy

= Pr (Ut = 1) (1 —Pr (Ut = 1)) (Pt,unconstrained - Pt,constrained)2 . (32)

The effect of w on the variance is:

oVar|P, oPr(U; =1
aw[t] = (1 —2Pr (Ut = 1)) (Pt,unconstrained - Pt,constrained)2 (a:j)
0 (Pt,unconstrained - Pt,constrained)2

ow

12



From the preceding subsection, we recall that

aPr (U, = 1)

ER < 0. (34)

Also, as shown above, we have:

2
0 (Pt,unconstrained - Pt,constrained)

R <0 (35)
Thereford ]
Var [q]
R < 0. (36)

This result is stated as a proposition.

Proposition 2: Upon strengthening the creditor protection, the variance of stock returns
declines, through two channels: (1) The difference between the stock prices, in the constrained
regime and the unconstrained regime, decreases with better protection of creditors; and (2) The
probability of credit crunches declines with strong protection..

We turn now to confront the main predictions of the model, in Propositions 1 and 2, with

cross—country panel data.

4 Empirical Analysis

In this section, we present an empirical analysis in which we confront the predictions of the model
from the preceding sections with data.
In our theoretical model, the credit constraint mechanism works through a random situation

where the constraint moves between binding and nonbinding. That is, the mechanism is based on a

11t Var [e¢] is not equal to 0, then we can see that as w rises, C1 will increase, and hence the volatility of P; will
also increase in reaction to a shock to the technology, a;. That is, when the constraint always binds, weak creditor
protection will reduce the stock price volatility. The intuition is that a binding credit constraint would reduce the
upside potential of good productivity shocks by constraining the firm growth.

13



probability that the credit constraint is binding. In the empirical model, we use the probability of
a liquidity crisis to proxy for the probability of a binding constraint. Hence, our empirical measure
of the liquidity crisis is directly related to the theoretical counterpart of the credit constraint. To
proxy for the productivity shock which also affects ¢ in the model, we include the growth rate of

GDP per capita among our control variablesH

4.1 Measures of Liquidity Crises and Creditor Protection

We define a liquidity crisis in two ways: First, as a sharp decline in bank credit to the private
sector (quantity approach); second, as a sharp increase in the real interest rate (price approach).
In both cases we define observations in the top 10 or 5 percent tail of annual changes in the
underlying variable as crises. This corresponds to the annual decline of credit to the private sector
by 5.1 percent and 10 percent, respectively, and to an increase in real interest rate of over 4.3 or
8.4 percentage points in one year, respectivelyE Table 1 presents a list of countries and years
for which our measure indicates a liquidity crisis has occurred. Thus, our liquidity crisis variable
measures domestic liquidity crises and proxies for periods when credit constraints are likely to be
binding@ Note that by construction the frequency of crises in the full sample is 10 percent and 5
percent with weaker and stricter measures, respectively.

Our creditor protection index comes from La Porta, et al. (1998)@ The creditor rights index
ranges from 0 to 4 with a higher number associated with better protection for creditors. The index
is formed by adding one for each of the following four institutions: when the country imposes

restrictions, such as requiring a firm to obtain creditor consent or pay minimum dividends to file

12VWe realize that this measure also includes demand shocks. Unfortunately, employment data is not available for
many countries in our sample.

13We obtain the data on interest rates from IMF International Financial Statistics. We use line 22d for the bank
credit to private sector and divide it by the CPI index. For the interest rate, in most cases we use the money market
rate. When the money market rate is not available, we use the discount rate. We calculate the real interest rate by
subtracting the CPI inflation rate from the nominal interest rate. We then calculate annual percentage changes in
these variables to identify liquidity crisis episodes.

1 Note that because we are interested not only in the on-set of the crisis, but in the crisis situation, we keep our
indicator to be equal to 1 in all the years that our procedure determines as crises, and not only in the first crisis year.

'5See http://post.economics.harvard.edu/faculty /shleifer /Data/1&fweb.xls.
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for reorganization; when secured creditors are able to gain possession of their security as soon as
the reorganization petition has been approved (with no automatic stay); when secured creditors
are ranked first in the distribution of the proceeds that result from the disposition of the assets of a
bankrupt firm; and when the debtor does not retain the administration of its property pending the
resolution of the reorganization. Figure 1 shows the countries in our sample that fall into different
categories of the creditor rights index.

To proxy for stock price level and volatility, we use stock market indexes from Global Financial
Data. We use monthly data calculated by central banks, national statistical agencies, or stock
exchanges themselves as of the end—of-month closes. We scale down all stock market indexes by
the local CPI at the end of the month. To measure stock market level (g), we average the scaled
down index for each country for each calendar year. For regressions without fixed effects, we
normalize all indexes to be equal to 1 in 1997@ We use the log of this variable in our regressions.
To measure the stock return volatility (o), we compute non—overlapping standard deviations for the
monthly stock returns for each calendar year. As alternatives, we used range measure of volatility
proposed by Alizadeh et. al. (2001) and found that our results are not sensitive to such alterations.

We use logs of these measures in our regressions.
4.2 Empirical Approach
We propose a two—stage estimation procedurem In the first stage, we use our liquidity crisis

indicator to estimate the following model:

1 if y3 >0
I(crisis);, = it ,
0 if yiz <0

161997 is chosen because in this year we have stock market data for all countries in our sample. The results are
not sensitive to the normalization point.
7Our procedure follows the methodology in Razin and Rubinstein (2006).

15



where y is a latent variable and a function of our independent variables

vit = X0+ €it,

and ¢ has either a normal or a logistic distribution function. The vector X/, includes the indicator
of the political situation in the country, as measured by the ICRG political risk index; a measure
of capital mobility (C'AP); a measure of financial contagion proxied by an indicator of a sudden
stop in any country; and the lagged liquidity crisis indicator. We then construct a measure of the
probability of a liquidity crisis (PLC) as a predicted value from the above estimation, which we
use in the analysis of stock market level and Volatilityﬁ

In the second stage, we measure the effect of the crisis probability on the level and volatility of

the stock market by estimating the following equations using iterated FGLS:
In(git) = p *In(git—1) + @ + 71 * PLCjy11 + v2 % CRH; 4+ Z[,6 + it

In(oy) = p*In(qis—1) + ; +v1 * PLCiyy1 + v2 * CRH; + Z1,6 + njt,

where {a;} are country or region fixed effectsm CRH; is a time-invariant indicator of creditor
rights protection (only included in the model without country fixed effects), errors n;; are allowed
to be serially correlated and heteroskedastic. Z;; is a set of control variables, including the size of
the stock market measured by the log of the number of listed firms, the growth rate of GDP per

capita, and de jure financial account openness from Edwards (2006)@ We include the lead of the

18 As Heckman (1978) points out, consistent estimates of variance can be obtained if the predicted probability is
used as an instrument for the binary variable on the right-hand side. We reestimated our model in this way (with
and without fixed effects), using GMM, and found that our results are robust to this correction, i.e. significance
levels of our coefficients are not affected. We will present the results of regressions without correction, because they
are more transparent and are faster to estimate.

19We define the following five regions: Continental Europe, Latin America, East Asia excluding Japan, other Asia
and Africa, Commonwealth countries plus Japan. Our results are not sensitive to the definition of regions.

298ee Appendix for the description of data sources.
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predicted crisis probability to reflect the forward—looking nature of the stock markets@

In order to isolate the indirect effect of the creditor rights on the level and the volatility of
the stock market, we employ the following procedure. First, in the first stage probit regression,
we omit creditor protection indicator to construct PLC variables that are independent of creditor
protection in addition to those that include creditor rights index. In the second stage, then, we
compare the effect of PLC' indexes that include creditor protection to that of PLC that do not.
We expect the former to be larger. We do this for both quantity— and price—based indicators of
liquidity crises.

Our theory guides us to distinguish between the effects of liquidity and productivity shocks on
stock price volatility. That is why we include above two group of determinants of the stock market
level and volatility: a) those associated with productivity—based shocks, such as the GDP growth
rate; and b) those associated with the probability of liquidity shocks, i.e, PLCj;.

Evidently, one cannot possibly explain all the cross—country differences that would affect the
stock market level volatility variation across countries by institutional variables. Thus, we employ
country—specific fixed—effects regression analysis, estimating the above equation by iterated feasible
GLS (FGLS) with AR(1) disturbances. Note that since our measure of creditor rights protection
does not vary over time, it drops out from these regressions. Alternatively, we include region fixed
effects instead of country fixed effects, which allows us to keep the creditor protection measure in
the regressions. Since the level of financial development varies vastly across countries, we believe
the determinants of stock market volatility may vary as well. Thus, we estimate the second—stage
regressions for the sub—samples of developed and developing countries as well as for the full sample.
We define countries that were original OECD members as developed and the rest as developing. We

exclude the U.S. from the sample because of its “exorbitant privilege” in the world credit markets

2n the regressions with region fixed effects and C RH, we omit lagged dependent variable to allow for cross—country
differences to be captured by CRH. In the stock market level regressions including the lagged dependent variable
makes the effect of C RH become insignificant. In the stock market volatility regressions adding lagged dependent
variable does not affect the results.

17



(Gourinchas and Rey, 2007).

The above two—stage system can be identified with any set of explanatory variables through
functional form. Functional form identification, however, tends to be weak, which is why in first
stage regressions we include variables that are likely to affect the probability of liquidity crisis but
that are unlikely to have a direct effect on stock market volatility. In the first stage we use as
instruments the indicator of liquidity crisis lagged by one year and, in price-based regressions, a
one—year lag of the contagion indicator, which is set to one in the years when any of the countries
in our sample experience a sudden stop in capital flows (Calvo et al., 2006). Because stock market
prices tend to be forward—looking and efficient in processing information, past liquidity crises are
unlikely to have a direct effect on the volatility of the stock market, although they are likely to
affect the probability of future crises@

We test this exclusion restriction informally and find that, in the regressions of the stock mar-
ket price and volatility, past liquidity crises indeed do not have explanatory power in regressions
with country fixed effects, with the exception of the price level regression with the quantity crisis
indicator. (Table 2). The contagion indicator is an aggregate for the entire sample and thus its lag
is exogenous for each particular country, even though statistically we find a positive effect in the
stock price level regressions. Thus, we identify this system by both functional form and exclusion
restriction@ Further, we experiment with additional lags of liquidity crises and find that, while
the fit of the first stage improves, the second—stage results are unaffected. Finally, we reestimated
our model using the Arellano-Bond (1991) dynamic panel technique and found the results to be

qualitatively the same.

228ee Fama (1991) for empirical evidences of the weak-form efficient market hypothesis.

23Note that, according to Table 2, the political risk index can also be interpreted as an instrument, since it does
not appear to have a direct statistical effect on the stock return volatility in all but two regressions. This helps us
identify the model. However, we do not rely heavily on this index as an instrument because we do not have theoretical
grounds to believe in its exogeneity.
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4.3 Main Empirical Findings

We now report the results of the two—stage estimation procedure: probability of crises in the first
stage and stock price level and volatility in the second stage. Here we report the results of our
analysis using the less strict definition of a liquidity crisis. We estimated all the models with a
more strict definition and found that our results are very similar, except the coefficients of interest

in the second stage are larger in magnitude.

4.3.1 The Probability of Credit Crunch

Table 3 reports the results of four probit regressions. The first two columns use the quantity—based
definition of the liquidity crisis, the second two — the price—based definition. The first and the
third regressions do not include the creditor rights indicator. We use predicted probabilities from
each regression in the second stage, and we will refer to them as PLCQ1 and PLCQ?2 for quantity
indicators, and PLC'P1 and PLC P2 for price indicators. While we experimented with a number
of explanatory variables, here we use parsimonious specifications in which only the variables that
have significant effects are included.

We find that crises are persistent and that better creditor protection and a more stable political
situation lower the probability of a liquidity crisis, regardless of the crisis definition used. Moreover,
when the crises are defined as a decline in the bank credit to the private sector, higher per capita
GDP growth is associated with a lower probability of a liquidity crisis@ Finally, when crises are
defined as a rise in the real interest rate, a more open financial account lowers the probability of a
domestic liquidity crisis, while the lagged contagion indicator increases it. In terms of magnitude
of the effects, an increase in the creditor rights index from a low level of 0, 1, or 2 to a high level of
3 or 4 lowers the probability of a liquidity crisis by 5.5 percentage points if the quantity definition

of crises is used, and by 7.8 percentage points if the price definition is used. These effects are quite

24We did not lag the GDP growth variable because we believe it to be predetermined and only affected by the
liquidity crisis with a lag.
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large given that the share of crises in the sample is 10 percent by construction.

The distribution of predicted crisis probability measures corresponding to regressions in Table 3
are shown for developed and developing countries by the level of credit protection index in Figures
2 and 3@ Figure 2 shows the distribution of the predicted crisis probability based on the quantity
measure of the crisis, while Figure 3 shows the distribution based on the price measure. Clear bars
correspond to the regressions in which CRH was not included and solid bars correspond to the
regressions with CRH. We can see that according to both definitions credit crises are less likely
in developed countries and are also less likely in countries with high value of the creditor rights
protection index.

The model features the probability of next period liquidity crisis as a predictor of the stock
price level and volatility. Guided by this theory, we regress, in the second stage, the stock price
level and volatility on the 1-period lead of the predicted probability of liquidity crisis and on other

covariates.

4.3.2 Stock Market Index: Level

Tables 4 and 5 report the results of our second—stage estimation of the stock market index. Since
the initial level of the index has no economic meaning, we include country fixed effects in the
regressions reported in Table 4. In the regressions reported in Table 5, with only region fixed
effects, we normalize all indexes to be equal to 1 in the middle of the sample period. In addition we
include the lagged dependent variable (only in Table 4 regressions) and control for the growth rate
of GDP per capita (other control variables did not enter significantly and were dropped). Columns
(1) and (2) show the effects of predicted crisis probability constructed from the quantity—based
crisis measure, while columns (3) and (4) use the price-based measure. PLC measures in columns
(1) and (3) exclude the effect of the creditor protection index, while PLC measures in columns (2)

and (4) include them. We maintain this structure of tables for all of our main results (both levels

2Including a developed country dummy in the probit regression has only minor effect on this distribution.
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and volatility regressions).

We find that, as the model predicts, higher probability of the credit crunch, proxied for by the
predicted crisis probability, lowers the level of the stock market, regardless of the measure used.
This decline is statistically significant and substantial in magnitude: an increase in the predicted
probability of a liquidity crisis from 0 to its average level of 10 percent would lower the stock market
level by 6-10 percent, depending on specification.

Moreover, when we use the quantity—based measures of the probability of liquidity crisis, we
find that the measure that includes the creditor protection index (PLCQ2) has a larger impact
than the one that excludes it (PLCQ1). This is consistent with our theoretical finding that the
creditor protection has an indirect effect on the level of the stock market through its effect on the
probability of the credit crunch. The difference between the effects of these two measures, however,
is not statistically significant. We don’t find the same effect with the price-based measure.

To see whether the prediction of our model about the direct effect of the creditor protection on
the stock market level is consistent with the data, we now turn to Table 5. Because the creditor
protection index does not vary over time, we cannot include it in the regression that also includes
country fixed effects. Instead, we include only region fixed effects in these regressions. We also
drop the lagged dependent variable in order to fully explore cross—sectional differences between the
countries. As Table 5 shows, while we still observe an indirect effect of the creditor rights index
(compare columns (2) and (4) with columns (1) and (3), we do not find a direct effect of the creditor
rights index on the stock market level 9]

We further analyze the effects in two subsamples of our data — developing and developed
countries (see Figure 1 for the classification of the countries in our sample). These results are
reported in Tables 8-9 and 12-13, respectively.

We find that the results for developing countries are very similar to those for the full sample,

26Because in Table 5 the left-hand side variable is normalized, smaller coefficients on the PLC indexes in Table 5
represent the same magnitude of their effect as in Table 4.
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both in significance and in magnitude. We also find in this subsample the evidence of a direct
effect of the creditor right protection index when the quantity—based PLC index is used (Table 9,
columns (1) and (2)). The direct effect of improving creditor rights protection from a low to high
level is comparable in magnitude to the effect of lowering the probability of a liquidity crisis from
100 to 0 percent, which implies that if a country has high probability of a liquidity crisis, its effect
on the stock market level can be swamped by an off—setting increase in creditor rights protection.

For the subsample of developed countries we find that the probability of a credit crunch only
lowers the stock market level if it is proxied by the quantity—based measure. This is not surprising
— as we can see from Figures 2 and 3, there is more variance in quantity—based PLC' indexes for
developed countries than in price-based indexes. Again, the effects here are similar in magnitude to
those in the full sample. We do not find evidence in support of a direct effect of creditor protection
on the level of the stock market index for this subsample, neither do we find evidence against our
model’s predictions.

To summarize our empirical results with respect to the stock market level, we find an over-
whelming support in the data for the negative effect of the increasing credit crunch probability on
the level of the stock market. This effect is substantial and statistically significant. Our results are
less certain with respect to the effect of creditor protection — we find some evidence of its direct
and indirect effect, but it is not prominent in all subsamples and is not robust to the choice of the

PLC index.

4.3.3 Stock Market Index: Variance

Tables 6 and 7 report the results of our second—stage regression of the stock market volatility.
Regressions in Table 6 include country fixed effects and the lagged dependent variable, while those
in Table 7 omit those and include region fixed effects and the indicator of the high creditor rights

index level. As additional control variables we include the growth rate of GDP per capita, log of
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the number of firms listed on the stock marketm and financial account openness.

As the model predicts, our proxy for the tightness of the credit constraint, the predicted prob-
ability of liquidity crisis, increases stock market volatility, regardless of the PLC index used. Coef-
ficients on all PLC indexes are statistically significant and economically important: an increase in
the probability of a credit crunch from 0 to 10 percent increases the volatility of the stock market
by 3-8 percent, depending on the index used.

Here again we find some weak evidence for an indirect effect of the creditor rights index on the
stock market volatility, as represented by higher coefficients on PLC P2 compared to PLCP1 in
Table 6 and Table 7 and by higher coefficient on PLCQ2 compared to PLCQ1 in Table 7. As it
was the case in the stock market level regressions, the differences between these coefficients are not
statistically significant.

Table 7 shows that there is evidence of a direct effect of creditor rights protection on stock
market volatility. As shown in Table 7, regardless of specification, the coefficient on the indicator
of a high creditor rights protection index is negative and statistically significant. The magnitude of
the creditor rights protection effect in Table 7 is comparable to a 10-30 percentage points decline
in the probability of credit crunch, depending on specification.

Results of similar regressions for the subsamples of developing and developed countries are
reported in Tables 10-11 and 14-15, respectively.

We find similar effects for developing countries to those we find for a full sample, with similar
magnitudes and statistical significance, with the exception of price-based indicators in Table 11,
which are not statistically significant. Another notable difference is in columns (3) and (4) of
Table 10, which show the effect of the price-based PLC index on the stock market volatility in
developing countries. While the PLC P1 index, which does not include the creditor rights indicator,

does not have a significant effect on the stock market volatility, the PLC P2 index, which includes

2"While this variable does not come in significantly in Table 6 regressions, it comes in significantly in subsamples,
which is why we left it in the main specification.
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the creditor rights indicator, has a significant effect, which is also larger in magnitude. However, as
before, the difference between these two coefficients is not statistically significant. The direct effect
of creditor protection on stock market volatility in developing countries (Table 11) is very strongly
significant and is as large as in the full sample regressions.

While price-based index seems to have less effect in the subsample of developing countries, it
appears to have a much larger effect in the subsample of developed countries. These results should
be interpreted with caution, however, because there is not much variance in the price-based PLC
indexes for the subsample of developed countries, as shown in Figure 3. As Table 15 shows, we do
not find any direct effect of the creditor rights protection index on the stock market volatility in
developed countries.

To sum up,we find strong evidence of the positive effect of the predicted liquidity crisis proba-
bility on the stock market volatility. We find some weak evidence of an indirect effect of creditor
rights protection in the subsample of developing countries. Importantly, we find strong evidence of
the direct effect of creditor rights protection on the stock market volatility, which is driven by the
subsample of developing countries.

Overall, we find that the data broadly support predictions of our model. While many factors
determine the level and the volatility of stock market indexes, we find substantial contribution of
the predicted probability of liquidity crisis and of the creditor rights protection index in explaining
their cross—country and time-series variation. While some of the coefficients are not statistically

significant, we do not find any results that contradict predictions of our model.

4.3.4 Robustness Tests

We conduct a series of robustness tests to make sure our findings are not driven by the exact
specification we have chosen. We describe them in this section but do not report the regression
tables in the interest of space. The tables are available from the authors upon request.

We experimented with additional control variables, such as the fiscal situation in the country,
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inflation level and volatility, current account, stock market price/earnings ratio, fixed and float-
ing exchange rate regime indicators (Reinhart & Rogoff, 2004), and volatility of the U.S. 3-year
Treasury—bill rate, but none of these variables entered the regressions with significant coefficients or
affected the results in any way, save for some of them limiting the sample. Sovereign credit rating
does enter significantly in the regressions, but it is highly correlated with the growth rate of GDP
per capita (with the correlation coefficient of 0.79), which is why we did not include it in the main
specification. The level of inflation did enter significantly in the sub—sample of OECD countries,
but adding this variable did not affect the results — the change in the coefficients was about 0.1
of their standard deviation).

We reestimated our first—stage regressions using two or three lags of liquidity crisis. The fit of
these probit regressions improved and all the lags had positive and significant effects. The results of
our second stage regressions, however, were not qualitatively affected. Quantitatively, coefficients
on the predicted crisis probability increased in magnitude.

We repeated our analysis with alternative (more strict) definitions of liquidity crises in the first
stage, which led to a different set of PLC' indexes. These indexes were highly correlated with the
ones we used in the main specification (with correlation coefficients of about 0.9). We repeated
our second—stage estimation with these new crisis probability measures and found no qualitative
differences in our results. Quantitatively, the effects of crisis probability were larger, as expected.

Going back to our original definition of liquidity crisis, we used a logit model to construct our
predicted crisis probability. The correlation of new measures with original ones was again very high:
0.99. We reestimated our second—stage regressions using these new predictions. As expected, given
the high correlation of the measures of crisis probability, the estimated coefficients were almost
identical to our main specification. Alternatively, we included a developed country dummy in our
probit regressions, which also left our results unchanged.

Instead of using a binary indicator for a high level of creditor rights protection, we used a raw

index as if it were a continuous variable and, alternatively, a set of five dummy variables, one for
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each value of the index. Our results were qualitatively the same, with most of the effect of the high
level of creditor rights protection appearing in the coefficient on the dummy variable indicating
that the creditor rights protection index is equal to 4.

We repeated our analysis adding year fixed effects. We found that our results were qualitatively
the same — all the coefficients that had been initially significant were still significant and had
the same sign. The only important quantitative effect was in smaller coefficients on the crisis
probability in all regressions (about half the size of those in the main specification).

Finally, instead of classifying countries into developed and developing, we reclassified them into
OECD and non—OECD, which affected the classification of Mexico, Turkey, and Korea. In the case
of Mexico and Korea, we only reclassified them for the years they were actually in the OECD. Our
results remained qualitatively the same, indicating that none of these three countries had strong

influence on our results.

5 Conclusion

In this paper, we examine the connection between creditor protection and the level, and volatility,
of stock market prices. A prediction of the Tobin ¢ model of stock prices is that the strengthening
of the creditor protection results in higher expected returns and reduced volatility.

The paper tests the predictions of the model by using cross—country panel regressions of the
stock market returns, in 40 countries, over the period from 1984 to 2004, at an annual frequency.
Estimated probabilities of aggregate liquidity shocks are used to forecast credit crunches. We
find broad empirical support for the prediction of the model that creditor protection increases the
expected level of the stock market price level, and reduces its volatility, both directly and indirectly
by lowering the probability of credit crunches.

Our paper thus demonstrates the importance of creditor protection for the development of a

well-fuctioning stock market: strong creditor rights not only enhances stock market values; it also
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reduces the volatility of the stock returns. This finding is relevant for the recent credit crunch that
is associated with significant increase in stock market volatility. For example, while Germany (with
strong creditor-protection institutions) has been affected significantly by the liquidity crisis, the
increase in German stock market volatility has been less pronounced than in countries with weaker
creditor protection, such as France, Australia, or Japan.

Finally, we mention that there are other mechanisms through which creditor protection may
affect the level and volatility of stock market prices. For instance, Hale, Razin, and Tong (2006)

analyze the moral hazard channel.
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6 Appendix I. Derivation of Stock Price Under Friction-Free Regime

The first-order condition, derived from the maximization of the Lagrangian with respect to Iy, is
given by

Linearizing In (1 + v (Q; — 1)) at the steady state Q = 1 yields:

kt+1 = k‘t +v (Qt - 1) . (A2)

Linearizing Ry at the steady state, A and K, gives:

Also,
1 ([ Ly 2
- — -1 A4
5 (Kt+1> v (Qr1 —1)7, (A4)
hence
1 _ 1
Qi =P (((1 ~P) K (1+ as = phia + plnK)) + 50 (Qrer — 1)’ +Qt+1) - (A5)

Around the steady state, (Qr+1 — 1)2 is an order of magnitude smaller than the term (Q+1 — 1).

Accordingly, we drop (Q4+1 — 1)2 from the approximation equation li , and get:

(1 + T‘)Qt = (1 - p) K (1 + at41 — pkt+1 + pln I_{) + Et [Qt-i-l] . (A6)
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Note that

Ap41 = YOt + Ept1-

Combining equations (A2)), (Ab), and (A7), we get

0 (1—p) (1 +pIn K +yar + p (v — ki) K + By [Qu41]
;=

(1+r+vp(l1-p) K)
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Appendix 2. Data sources

In the regressions that are reported we used the data series constructed from the variables listed
below. In our robustness tests we used a host of additional control variables that were obtained

mostly from the IFS and the Global Financial Data.

Variable Units Frequency Source
Creditor rights index Index 0-4 cross-section La Porta, et al. (1998)
Composite stock market close Index monthly (eop) Global Financial Data

Exchange rate against U.S. dollar
U.S. CPI

Bank credit to private sector
Deposit rate

Money market rate

Inflation rate

GDP in U.S. dollars

Population

De jure financial account openness
Index of political stability

Index of de jure capital controls
Systemic sudden stop

Companies listed on stock markets

n.c./U.S.dollar
Index

millions of n.c.
percent

percent

percent
millions of USD
thousands of people
Index 0-100
Index 0-100
Index

Binary

units
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monthly (eop)
monthly (eop)

annual

annual /monthly (eop)
annual /monthly (eop)
annual/monthly
annual

annual

annual

annual

annual

annual

annual

Global Financial Data
Global Financial Data
IF'S, line 22d

IF'S, line 601

IFS, line 60b

IFS, line 64..x

Global Financial Data
Global Financial Data
Edwards (2006)
ICRG

Edwards (2006)

Calvo et al. (2006)

Global Financial Data



Figure 1: The distribution of countries over creditor rights index (CR)
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Figure 2: The distribution of predicted probability of liquidity crisis: quantity approach
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Figure 3: The distribution of predicted probability of liquidity crisis: price approach
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Table 1: List of liquidity crises in the sample

Country Years of financial crisis
Quantity definition Price definition
Argentina 1988%, 1990, 2001-2003 1984, 1987-1990, 1992, 1993-1994%, 2001, 2004*
Brazil 1989, 1990, 1998 1987-1990, 1992-1994, 1996, 1997-1998¢
Chile 1985%, 1990 1984%, 1987%, 1989
China 1988 1990%, 1995%, 1996
Colombia 1998¢, 1999, 2000 1998
Denmark 1991, 1993, 1994
Egypt 1989%, 1991 1985%, 19907, 19924, 1996“
Finland 1992¢, 1993, 1994
France 1993¢
Greece 1987%, 1990¢, 1993 1987¢, 1988
Hong Kong 1991, 1999¢ 1999¢
India 1991 1984%, 1989*, 1995
Indonesia 1998, 1999 1984%, 1997
Ireland 1991
Japan 2001, 2002¢
Malaysia 1990, 1998
Mexico 1985%, 1986, 1987, 1995-1996, 1998-1999%, 2001 1984, 1985, 1989, 1995, 1998
Pakistan 1990¢
Peru 1989, 2000%, 2003“ 1991, 1992, 1993, 1995%, 1999¢
Philippines 1984-1986, 1991, 1998, 1999%, 2001 1985, 1986, 1992, 1997¢
Portugal 1985 1985%, 1991
Singapore 2002
South Africa 1986%, 2002 1984, 1988
Spain 1984 1987
Sweden 1991%, 1993, 1994¢ 1992
Thailand 1998-2000, 2001¢ 1997¢
Turkey 1988, 1994, 19982, 1999, 2001 1990, 1991, 1994, 1996, 1998%, 1999, 2001, 2003¢

@ No liquidity crisis by on a more strict definition.
Countries that did not have crises: Australia, Austria, Belgium, Canada, Germany, Italy, Israel, Korea,
Netherlands, New Zealand, Norway, Switzerland, United Kingdom.

37



Table 2: Informal tests of exclusion restrictions

Stock price level Stock price volatility
(1) (2) (3) (4) (5) (6) (7) (8)

Lagged dependent  0.75%**  (0.99%**  _0.10*** 0.008 -0.063%**  _0.060***  0.28%**  (.44%**

variable (0.023)  (0.006)  (0.018)  (0.010)  (0.020)  (0.021)  (0.036)  (0.033)
Growth rate of 0.17** 0.13* -0.28** -0.21 0.317%%* 0.20%* -0.43%FFF  (.43%H*

GDP per capita  (0.068)  (0.072)  (0.118)  (0.128)  (0.075)  (0.083)  (0.115)  (0.124)
ICRG political 0.000 -0.004*** -0.002 -0.003 0.006*** -0.000 -0.004 -0.002

risk index (0.002)  (0.001)  (0.003)  (0.002)  (0.002)  (0.003)  (0.002)  (0.002)
Capital controls -0.000  -0.003**  0.008*%*F*  0.006%** -0.001 -0.002**

(de jure) (0.002)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Log(# of publicly 0.32%** 0.63%** -0.032 -0.011

listed firms) (0.039)  (0.044)  (0.043)  (0.018)
Lagged quantity -0.035 0.021 0. 117 -0.069*

crisis indicator  (0.030)  (0.030) (0.032)  (0.037)
Lagged price 0.063 0.20%* 0.085 0.19%*

crisis indicator (0.070)  (0.087) (0.069)  (0.082)
Lagged contagion 0.012**  0.011* 0.008 0.004

indicator (0.006)  (0.006) (0.006)  (0.006)
I(Creditor rights -0.026 -0.100 -1, 72Kk -0.075%*

index = 3 or 4) (0.029) (0.063) (0.103) (0.042)
I(Latin America) -0.017 0.20%* 9.9 0.020
I(East Asia-J) -0.074%* 0.28%** 1.48%%* 0.16%**
I(Asia,Africa) -0.084 0.020 0.55%** 0.031
I(Commonwealth+J) -0.031 -0.20%** 0.21%* -0.10*
Observations 693 693 693 693 679 679 679 679
LL 5.10 -50.19 -341.0 -397.6 -70.61 -366.7 -331.7 -375.2
AR1 0.23 0.24 0.21 0.30 0.52 0.79 0.00 -0.02

Iterated FGSL. Standard errors in parentheses. 40 countries.

Dependent variable is log of stock price level (columns (1)-(4)) and volatility (columns (5)-(8)).
Country fixed effects are included in odd-numbered columns.

* significant at 10%; ** significant at 5%; ***significant at 1%.
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Table 3: Marginal effects of the first—stage probit regressions

Dependent variable: I(liquidity crisis)  Quantity definition Price definition
(1) (2) (3) (4)
Lagged dependent variable 0.142***%  (0.119%* 0.089°* 0.047
(0.047)  (0.047)  (0.058)  (0.040)
ICRG political risk index -0.002*%**  -0.002*%**  -0.003*  -0.003***
(0.001)  (0.001)  (0.001)  (0.001)
Growth rate of GDP per capita -0.349%**  _0.337H**
(0.102)  (0.102)
Capital controls (de jure) -0.001*%*  -0.002%**
(0.001)  (0.001)
Lagged contagion indicator 0.005* 0.005*
(0.003)  (0.003)
I(Creditor rights index = 3 or 4) -0.055%** -0.078%***
(0.020) (0.021)
McFadden’s R? 0.16 0.18 0.16 0.21
Predicted probability variable PLCQ1 PLCQ2 PLCP1 PLCP2

Probit regressions’ marginal effects. Standard errors in parentheses. 707 observations.
* significant at 10%; ** significant at 5%; ***significant at 1%.
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Table 4: Second-stage regressions of the stock market level. Full sample. Country FEs.

0 2) (3) (4)
Lagged dependent variable 0.747FFF  0.745%**  0.711%F*  0.710%**

(0.020)  (0.020)  (0.022)  (0.022)
Growth rate of GDP per capita 0.075 0.076 0.073 0.082

(0.067)  (0.067)  (0.066)  (0.067)
PLCQ1 L0.645%%*

(0.124)
PLCQ?2 L0.675%*

(0.125)
PLCP1 -1.034***
(0.192)
PLCP2 -0.835%**
(0.198)

LL 18.59 19.14 20.92 16.33
AR1 0.18 0.18 0.21 0.21

Iterated FGSL. Standard errors in parentheses. 40 countries. 654 observations.
Dependent variable is log of real stock market index.

Country fixed effects are included.

* gignificant at 10%; ** significant at 5%;***significant at 1%.
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Table 5: Second-stage regressions of the stock market level. Full sample. Region FEs.

0 @) 3) (4)
Growth rate of GDP per capita  0.034***  (0.036%** 0.015* 0.018%**
(0.009)  (0.009)  (0.008)  (0.009)
PLCQ1 -0.066%**
(0.014)
PLCQ2 L0.073%%
(0.015)
PLCP1 -0.175%%*
(0.025)
PLCP2 -0.195%#*
(0.030)
I(Creditor rights index = 3 or 4) 0.001 -0.002 -0.001 -0.011
(0.011)  (0.011)  (0.011)  (0.011)
I(Latin America) 0.017 0.017 0.034%** 0.042%*
I(East Asia-Japan) 0.031**  0.031*%*  0.035**  0.037***
I(Asia+Africa) 0.047%F%  0.047***  0.069***  0.063***
I(Commonwealth+Japan) 0.037%F%  0.037***  0.035***  0.035%**
LL 1220.56 1223.54 1229.32 1229.23
AR1 0.71 0.72 0.70 0.71

Iterated FGSL. Standard errors in parentheses. 40 countries. 693 observations.

Omitted region is Continental Europe.

Dependent variable is log of real stock market index.

* significant at 10%; ** significant at 5%
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Table 6: Second—stage regressions of the stock market volatility. Full sample. Country FEs.

O (3) (1)
Lagged dependent variable 0.266***  0.266*** 0.270%**  (0.263***
(0.036)  (0.036)  (0.036)  (0.036)
Growth rate of GDP per capita -0.268** -0.271**  -0.217* -0.211*
(0.115)  (0.115)  (0.116)  (0.114)
Log(# publicly listed firms) 0.009 0.011 0.019 0.022
(0.041)  (0.041)  (0.041)  (0.041)
Capital controls (de jure) -0.002*  -0.002* -0.001 0.000
(0.001)  (0.001)  (0.001)  (0.002)
PLCQ1 0.340%*
(0.158)
PLCQ2 0.318%*
(0.155)
PLCP1 0.714%**
(0.258)
PLCP2 0.759***
(0.238)
LL -306.87 -307.08 -305.87 -304.74
AR1 -0.01 -0.01 -0.01 -0.01

Iterated FGSL. Standard errors in parentheses. 40 countries. 644 observations.

Dependent variable is log of real stock return volatility.
Country fixed effects are included.

* significant at 10%; ** significant at 5%;***significant at 1%.
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Table 7: Second-stage regressions of the stock market volatility. Full sample. Region FEs.

0 2) 3) (1)

Growth rate of GDP per capita -0.101 -0.100 -0.059 -0.039

(0.134)  (0.134)  (0.134)  (0.133)
Log(# publicly listed firms) 0.035 0.036 0.034 0.034

(0.027)  (0.027)  (0.027)  (0.027)
Capital controls (de jure) -0.002 -0.002 -0.001 -0.000

(0.001)  (0.001)  (0.001)  (0.001)
PLCQ1 0.411%*

(0.203)
PLCQ2 0.452%*

(0.203)
PLCP1 0.630**
(0.316)
PLCP2 0.909%**
(0.294)

I(Creditor rights index = 3 or 4)  -0.140**  -0.120*  -0.143**  -0.108*

(0.063)  (0.064)  (0.062)  (0.065)
I(Latin America) 0.225%** 0.204**  0.234** 0.159
I(East Asia-Japan) 0.305%FF  0.303***  0.208***  (.302%**
I(Asia+Africa) 0.093 0.097 0.062 0.110
I(Commonwealth+Japan) -0.207***  -0.209%F*F  -0.199**  -0.199**
LL -405.87 -405.62 -406.23 -404.52
AR1 0.32 0.31 0.32 0.32

Iterated FGSL. Standard errors in parentheses. 40 countries. 682 observations.

Omitted region is Continental Europe.

Dependent variable is log of real stock return volatility.
* significant at 10%; ** significant at 5%;***significant at 1%.
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Table 8: Second-stage regressions of the stock market level. Developing countries. Country FEs.

(1) (2) (3) (4)

Lagged dependent variable 0.737FFF  0.730%**  0.684FF*  (.687***
0.025)  (0.026)  (0.029)  (0.030)
Growth rate of GDP per capita 0.724***  0.729*%**  (0.535%**  (.613***
(0.106)  (0.107)  (0.103)  (0.105)

PLCQI ~0.53 7%
(0.144)
PLCQ2 -0.625%%*
(0.150)
PLCP1 -0.966%**
(0.207)

PLCP2 -0.749%**

(0.212)
LL 73.24 ~72.70 -69.81 73.41
AR1 0.06 0.07 0.09 0.10

Iterated FGSL. Standard errors in parentheses. 20 countries. 329 observations
Dependent variable is log of real stock market index.

Country fixed effects are included.

* gignificant at 10%; ** significant at 5%;***significant at 1%.
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Table 9: Second-stage regressions of the stock market level. Developing countries. Region FEs.

(1) (2) 3) (4)

Growth rate of GDP per capita  0.039***  (0.043*** 0.013 0.019%*
(0.012)  (0.012)  (0.010)  (0.011)

PLCQ1 -0.049%**

(0.016)
PLCQ2 ~0.056%+*

(0.017)
PLCP1 -0.182%**
(0.027)
PLCP2 -0.219%***
(0.035)

I(Creditor rights index = 3 or 4)  0.062** 0.056%* 0.040 0.001

(0.028)  (0.028)  (0.026)  (0.028)
I(East Asia-Japan) -0.043 -0.040 -0.038 -0.019

0.029)  (0.029)  (0.027)  (0.028)
I(Asia+Africa) -0.032 -0.029 -0.008 0.005

(0.031)  (0.031)  (0.029)  (0.030)

LL 533.99 535.93 546.49 543.03
AR1 0.67 0.68 0.66 0.67

Iterated FGSL. Standard errors in parentheses. 20 countries. 348 observations
Omitted region is Latin America.

Dependent variable is log of real stock market index.

* gignificant at 10%; ** significant at 5%;***significant at 1%.
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Table 10: Second-stage regressions of the stock market volatility. Developing countries. Country
FEs.

(1) 2) (3) (4)

Lagged dependent variable 0.345%F%  0.345%**  (0.350%*F*  (.345%**

(0.046)  (0.046)  (0.046)  (0.046)
Growth rate of GDP per capita -0.564*** -0.572%¥*%* _0.521*** _(0.499***

(0.138)  (0.138)  (0.143)  (0.140)

Log(# publicly listed firms) -0.091°%* -0.088* -0.075 -0.072
(0.048)  (0.048)  (0.049)  (0.049)
Capital controls (de jure) -0.002 -0.002 -0.001 -0.000
(0.002)  (0.002)  (0.002)  (0.002)
PLCQ1 0.367%*
(0.164)
PLCQ2 0.334%*
(0.163)
PLCP1 0.396
(0.269)
PLCP2 0.509**
(0.253)
LL -171.90 -172.29 -173.23 -172.46
AR1 0.02 0.02 0.02 0.03

Iterated FGSL. Standard errors in parentheses. 20 countries. 328 observations
Dependent variable is log of real stock return volatility.
Country fixed effects are included.

* significant at 10%; ** significant at 5%;***significant at 1%.
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Table 11: Second-stage regressions of the stock market volatility. Developing countries. Region
FEs.

(1) (2) 3) (4)

Growth rate of GDP per capita  -0.425%** -0.427%%*  _0.333**  -0.319**
(0.159)  (0.159)  (0.162)  (0.161)

Log(# publicly listed firms) 0.109**  0.109**  0.107** 0.109**
(0.046) (0.046) (0.047) (0.046)
Capital controls (de jure) -0.001 -0.001 -0.000 -0.000
(0.002) (0.002) (0.002) (0.002)
PLCQ1 0.371%*
(0.200)
PLCQ2 0.343*
(0.200)
PLCP1 0.268
(0.297)
PLCP2 0.410
(0.315)

I(Creditor rights index = 3 or 4) -0.946*** -0.917*** _0.959%** _(.889***
(0.119)  (0.123)  (0.118)  (0.134)

I(East Asia-Japan) 0.791***  0.788*F*  (0.769***  (.759%**
(0.141)  (0.141)  (0.141)  (0.142)
I(Asia+Africa) 0.599%*%*  0.600***  (0.585%**  (.573***
(0.117)  (0.117)  (0.118)  (0.119)
LL -241.17 -241.33 -242.33 -242.18
AR1 0.38 0.38 0.38 0.38

Iterated FGSL. Standard errors in parentheses. 20 countries. 347 observations

Omitted region is Latin America.
Dependent variable is log of real stock return volatility.
* significant at 10%; ** significant at 5%;***significant at 1%.
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Table 12: Second-stage regressions of the stock market level. Developed countries. Country FEs.

(1) (2) 3) (4)

Lagged dependent variable 0.785%H*F (. 785%**  (.782%**  ().78]***
(0.028)  (0.028)  (0.029)  (0.029)
Growth rate of GDP per capita -0.240%** -0.236*** -0.213**  -0.214**
(0.083)  (0.083)  (0.085)  (0.085)

PLCQI ~1.000%**
(0.222)
PLCQ2 -0.896++*
(0.210)

PLCP1 -0.350

(0.624)
PLCP2 -0.279

(0.511)

LL 11496 11397 10756  107.60
AR1 0.23 0.23 0.25 0.25

Iterated FGSL. Standard errors in parentheses. 20 countries. 325 observations
Dependent variable is log of real stock market index.

Country fixed effects are included.

* gignificant at 10%; ** significant at 5%;***significant at 1%.
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Table 13: Second—stage regressions of the stock market level. Developed countries. Region FEs.

0 ) (3) (4)
Growth rate of GDP per capita 0.023* 0.022%* 0.013 0.012
(0.013)  (0.013)  (0.014)  (0.013)
PLCQI L0.143%%
(0.032)
PLCQ2 ~0.123%%
(0.029)
PLCP1 -0.084
(0.085)
PLCP2 -0.085
(0.072)
I(Creditor rights index = 3 or 4)  -0.011 -0.014 -0.009 -0.011
(0.013)  (0.013)  (0.013)  (0.013)
I(Commonwealth+Japan) 0.039*%**  0.039*%**  0.036*** 0.036***
(0.010)  (0.010)  (0.010)  (0.010)
LL 694.69 694.66 691.33 692.77
AR1 0.75 0.75 0.75 0.75

Iterated FGSL. Standard errors in parentheses. 20 countries. 345 observations
Omitted region is Continental Europe.
Dependent variable is log of real stock market index.
* significant at 10%; ** significant at 5%;***significant at 1%.
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Table 14: Second-stage regressions of the stock market volatility. Developed countries. Country
FEs.

n @ B (4)
Lagged dependent variable 0.120%* 0.116%*  0.096* 0.104*
(0.057)  (0.057)  (0.055) (0.056)
Growth rate of GDP per capita  0.235 0.245 0.200 0.207
(0.191)  (0.191)  (0.185) (0.186)
Log(# publicly listed firms) 0.144*  0.153**  0.178%* 0.178%*
(0.077)  (0.078)  (0.074) (0.075)
Capital controls (de jure) -0.001  -0.001 0.002 0.002
(0.002)  (0.002)  (0.002) (0.002)
PLCQ1 0.388
(0.426)
PLCQ2 0.512
(0.394)
PLCP1 4.536%+*
(1.347)
PLCP2 3.014%**
(1.050)
LL -123.49 -123.08 -118.98 -120.34
ARI1 0.01 0.01 0.01 0.01

Iterated FGSL. Standard errors in parentheses. 20 countries. 316 observations
Dependent variable is log of real stock return volatility.

Country fixed effects are included.

* significant at 10%; ** significant at 5%;***significant at 1%.
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Table 15: Second—stage regressions of the stock market volatility. Developed countries. Region
FEs.

n @ e (4)
Growth rate of GDP per capita 0.237 0.241 0.202 0.213
(0.189)  (0.189) (0.184) (0.186)
Log(# publicly listed firms) 0.005 0.005 0.007 0.004
(0.032)  (0.032) (0.031) (0.031)
Capital controls (de jure) -0.002 -0.002 0.001 0.001
(0.002)  (0.002) (0.002) (0.002)
PLCQ1 0.347
(0.414)
PLCQ2 0.494
(0.383)
PLCP1 3.899%**
(1.169)
PLCP2 2.431%**
(0.890)
I(Creditor rights index = 3 or 4)  -0.084 -0.065 -0.069 -0.012

(0.068)  (0.070)  (0.066)  (0.072)

I(Commonwealth+Japan) -0.174%%  -0.174*%*%  -0.162**  -0.158**
(0.081)  (0.081)  (0.079)  (0.079)

LL -149.34  -148.99  -145.11 -146.72
AR1 0.25 0.25 0.25 0.25

Iterated FGSL. Standard errors in parentheses. 20 countries. 335 observations
Omitted region is Continental Europe.

Dependent variable is log of real stock return volatility.

* significant at 10%; ** significant at 5%;***significant at 1%.

o1



	Introduction
	Empirical Regularity
	A Tobin q Model of Stock Prices
	The Friction-Free Regime
	The Credit-Constrained Regime
	Derivation of the credit-constrained stock price

	The Effect of Liquidity Crises on the Stock Price
	The Effect of Liquidity Crises on Variance of the Stock Returns

	Empirical Analysis
	Measures of Liquidity Crises and Creditor Protection
	Empirical Approach
	Main Empirical Findings
	The Probability of Credit Crunch
	Stock Market Index: Level
	Stock Market Index: Variance
	Robustness Tests


	Conclusion
	Appendix I. Derivation of Stock Price Under Friction-Free Regime

