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RELATED LITERATURE

✔ La Porta et al. (1997), Levine (2004), Djankov et al. (2006): countries with
poor creditor protection have smaller debt markets

✔ Burger & Warnock (2006): countries with strong creditor rights have more
developed local bond markets and rely less on foreign–currency bonds

✔ Galindo & Micco (2005): strong creditor rights can reduce the volatility of
the credit market (we agree)

✔ La Porta et al. (2000), Bae & Goyal (2003): creditor protection lowers
borrowing costs and increases firm value

✔ Claessens et al. (2001): creditor protection reduces cash–flow risk,
operating income variability, and leverage

Little study of the effects on stock prices
⊲ Morck et al. (2000) find that stock prices are more likely to co–move in poor
economies
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THE LOGIC OF THE STORY

Creditor protection 

Collateral

Firm

Creditor

Creditor protection increases value of collateral ⇒ a) reduces probability that
credit constraint binds, b) increases available credit in a binding state ⇒ more
credit is available ⇒ more investment ⇒ benefit more from positive
productivity shocks ⇒ higher form value.
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EMPIRICAL OBSERVATION

✔ An improvement in creditor protection from low to high in a developing
country would increase a level of the stock market index by 1.5 standard
deviations

✔ The same change for a developed country would not have much of an
effect

This is consistent with Mendoza (2006)

✔ An improvement in creditor protection from low to high in a developing
country would lower stock return volatility by 0.8 of the standard deviation

✔ The same change for a developed country would lower the stock return
volatility by a quarter of the standard deviation
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Model with productivity shocks and cost of adjustment
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MODEL SETUP

✔ Small open economy is producing a single aggregate tradable good

✔ Yt = AtK
1−ρ
t , ln(At+1) = γ ln(At) + εt+1, εt+1 ∈ i.i.d. uniform [−1, 1]

✔ Gross investment Zt = It

(

1 + 1
2

1
v

It

Kt

)

, where It = Kt+1 − Kt

✔ Firm’s Lagrangian

L = E








Σ∞

t=0

1

(1 + r)

t

︸ ︷︷ ︸

world int. rate




AtK

1−ρ
t − Zt + qt

︸︷︷︸

Tobin′s q

(Kt + It − Kt+1)













Based on Krugman (1998) Frenkel & Razin (1996, Ch.7)



Find analytical solution for Tobin’s q
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BENCHMARK SOLUTION

✔ FOC (It): 1 + 1
v

It

Kt

= qt, which yields kt+1 = kt + v (qt − 1)

✔ FOC (Kt+1): qt = 1
1+r

(

Et [Rt+1] −
1
2

1
v

(
It+1

Kt+1

)2

+ Et [qt+1]

)

✔ Rt+1 is the t + 1 capital rental rate

✔ Given perfect competition on capital markets Rt+1 = (1 − ρ)At+1K
−ρ
t+1

✔ After some algebra we guess qt = B0 + B1at + B2kt and

Etqt+1 = B0 + B1 (γat) + B2 (kt + v (qt − 1))

and solve for

B0 =
−π − ρv + vB2

−r − ρv + vB2
, B1 =

γ

1 + r + ρv − vB2 − γ
,

B2 =
r + ρv −

√

(r + ρv)2 + 4ρv

2v
.

l1gbh01
Line



Introducing liquidity shocks and creditor protection
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CREDIT CONSTRAINED MODEL

✔ Assume that credit constraint is It ≤

cred.prot.
︷︸︸︷
ω Kt

︸︷︷︸

collateral

−

liq.shock
︷︸︸︷

Wt

✔ Assume that liquidity shock is permanent, for simplicity

✔ Add this new constraint to the Lagrangian, with the multiplier λt

✔ New FOC (It): 1 + 1
v

It

Kt
= qt + λt

✔ FOC (Kt+1):

qt =
1

1 + r

(

Et [Rt+1] −
1

2

1

v

(
It+1

Kt+1

)2

+ Et [qt+1] − ωEt [λt+1]

)

Similar to Bernanke and Gertler (1989), Hart and Moore (1994), Kiyotaki and Moore (1997),
and Mendoza (2006a,b)



Credit constrained q is lower than unconstrained

Intro

Model

Setup

Solve

CP

q and q’

Prop. 1

Prop. 2

Sum up

Tests

Conclusion

HRT UCSC 04/01/08 – 10 / 24

CREDIT CONSTRAINED MODEL

✔ New q′t = B′

0 + B′

1at + B′

2kt

✔ New coefficients for q are

B′

0 =

(
ω2 − rω − vρ − rvρ

)
ln (1 + ω) + v (r − ω) (π − ω)

v (r − ω)2
,

B′

1 =
γ

1 + r − γ − γω
, B′

2 =
ρ

ω − r
.

✔ Can show that

qt,unconstr. = B0 + B1at + B2kt > q′t,constr. = B′

0 + B′

1at + B′

2kt



Stronger credit protection raises expected stock return
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Proposition 1: Upon strengthening the creditor protection,
the expected return in the stock market rises, for two reasons:
(1) the credit-crunch value of the Tobin-q rises; and
(2) the probability of a credit crunch falls.

PROOF

E [qt; at, kt, ω] = Pr (Ut = 0) (B0+B1at+B2kt)+(1−Pr (Ut = 0))(B′

0+B′

1at+B′

2kt)

∂E [qt; at, kt, ω]

∂ω
=

∂ Pr (Ut = 0)

∂ω
[qt − q′t] +

∂(q′t)

∂ω
(1 − Pr (Ut = 0))

∂E [qt; at, kt, ω] /∂ω is positive because

∂ Pr(Ut=0)
∂ω

> 0, [q − q′] > 0, and
∂(B′

0+B′

1at+B′

2kt)
∂ω

> 0



Stronger credit protection lowers stock return volatility
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Proposition 2: Upon strengthening the creditor protection,
the expected volatility in the stock market declines, for two reasons:
(1) the difference of the Tobin-q across constrained and unconstrained regimes
decreases; and
(2) the probability of a credit crunch falls.

PROOF

Assuming that εt and Wt are independent, then

V ar [qt] = E [V ar [qt|Ut]] + V ar [E [qt|Ut]] ,

after some algebra,

V ar [qt] = Pr (Ut = 1) (1 − Pr (Ut = 1)) (q̄t − q̄′t)
2

∂V ar [qt]

∂ω
= (1 − 2 Pr (Ut = 1))

“

q̄t − q̄
′

t

”

2 ∂ Pr (Ut = 1)

∂ω
+ Pr (Ut = 1) (1 − Pr (Ut = 1))

∂
`

q̄t − q̄′

t

´2

∂ω

Note: results generalize for oscillating W instead of a permanent shock to W .
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SUMMARY OF MODEL PREDICTIONS

Creditor protection affects asset prices through
the probability and the severity of the credit constraint.

With better creditor protection,
credit constraint binds less frequently
and the amount of credit available in the binding state is higher,
because collateral is more valuable.

As a result, better creditor protection
increases the level and lowers the volatility of stock prices.

We will refer to the situation of binding credit constraint as ‘credit crunch’ or
‘liquidity crisis’
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FIRST STAGE: PROB.(LIQUIDITY CRISIS)

✔ I(liquidity crisis) = 1 if real interest rate changes by more than 8.42
percentage points in one year (5% tail)

✘ Alternative: 4.28 percentage points in one year (10% tail)

✘ All ‘famous’ crises are captured

✘ Short–lived episodes are not captured
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FIRST STAGE: PROB.(LIQUIDITY CRISIS)

List of liquidity crises in the sample

Country Years of financial crisis

Argentina 1984, 1987, 1988, 1989, 1990, 1992, 1993a , 1994a , 2001, 2004a

Australia 1984a , 1989a

Brazil 1987, 1988, 1989, 1990, 1992, 1993, 1994, 1996, 1997a , 1998a

Chile 1984a , 1987a , 1989
China 1990a , 1995a , 1996a

Colombia 1998
Egypt 1985a , 1990a , 1992a , 1996a

Greece 1987a , 1988a

Hong Kong 1999a

India 1984a , 1989a , 1995a

Indonesia 1984a , 1997
Israel 1984, 1986, 1987, 1992a , 2003a

Korea 1989a

Mexico 1984, 1985, 1989, 1995, 1998
Peru 1991, 1992, 1993, 1995a , 1999a

Philippines 1985, 1986, 1992, 1997a

Portugal 1985a , 1991a

South Africa 1984a , 1988a

Spain 1987a

Sweden 1992
Thailand 1997a

Turkey 1990, 1991, 1994, 1996, 1998a , 1999, 2001, 2003a

a No liquidity crisis by our strict definition
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FIRST STAGE: PROB.(LIQUIDITY CRISIS)

✔ I(liquidity crisis) = 1 if real interest rate changes by more than 8.42
percentage points in one year

✔ Estimate predicted probability of the crisis as follows:

I(crisis)it =

{
1 if yit > 0
0 if yit ≤ 0

,

where yit = X ′

itβ + εit.

✔ Estimate by probit

✔ X includes the proxy for the degree of creditor protection
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MEASURE OF CREDITOR PROTECTION

✔ La Porta et al. (1998) creditor rights (CR) index ranges from 0 to 4
(higher ⇔ better protection)

✘ creditor consent or minimum dividends to file for reorganization

✘ no automatic stay on assets

✘ seniority of secured creditors

✘ debtor does not retain the administration pending the resolution

✔ For regression analysis lump CR = 0, 1, 2 and CR = 3, 4 into
CRH = 0, 1, and indicator of creditor rights index being high
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MEASURE OF CREDITOR PROTECTION

The distribution of countries over creditor right index

Developing Developed

CR=0
Colombia, Mexico, Peru, 

Philippines
France

CR=1 Argentina, Brazil

Australia, Canada, Finland, 

Greece, Ireland, Portugal, 

Switzerland

CR=2 Chile, Turkey

Belgium, Italy, Japan, 

Netherlands, Norway, Spain, 

Sweden

CR=3 Korea, South Africa, Thailand
Austria, Denmark, Germany, 

New Zealand

CR=4

China, Egypt, Hong Kong, India, 

Indonesia, Israel, Malaysia, 

Pakistan, Singapore

United Kingdom



Better creditor protection ⇒ liq. crisis less likely
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FIRST STAGE: PROB.(LIQUIDITY CRISIS)

✔ Find

Pr(cr.) = 1.20−1.10∗CRH−0.03∗POL−0.02∗CAP+0.04∗CONT+0.77∗cr.−1

where POL is the ICRG political stability index,
CAP is Edwards (2000) de jure financial account openness,
CONT is a lagged indicator of sudden stop in any country of the sample

✔ McFadden’s R2 = 0.31, 714 pooled observations

✔ Use predicted probability of liquidity crisis (PLC) as a proxy of the
tightness of credit constraint in the second stage
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FIRST STAGE: PROB.(LIQUIDITY CRISIS)

The frequency distribution of predicted probability of liquidity crisis
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FIRST STAGE: PROB.(LIQUIDITY CRISIS)

The frequency distribution of predicted probability of liquidity crisis
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MEASURES OF LEVEL AND VOLATILITY OF Q

✔ Aggregate stock market indexes from Global Financial Data

✔ Each of them in three forms:
qa = nominal, qb = nominal/CPI , qc = nominal ∗ ER/CPIUS

✔ Calculate return as xt = log(qt) − log(qt−1)

✔ Use both q and x in levels or logs as proxy for q (country fixed effects
absorb differences in scale)

✔ Calculate volatility in three ways: Officer, Non-overlapping S.D., Range

✔ Use volatility in levels and logs as proxy for σ = Var(q)
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SECOND STAGE SPECIFICATION

✔ Estimate second stage as

qit = ρ ∗ ln(qit−1) + αi + γ ∗ PLCit+1 + Z ′

itδ + ηit

σit = ρ ln(σit−1) + αi + γ1 ∗ PLCit+1 + γ2 ∗ (PLCit+1 ∗ CRHi) + Z ′

itδ + ηit

✔ Use iterated FGLS that allows for autocorrelation in errors, with lagged dependent
variable and country fixed effects

✔ Control for per capita GDP growth in level regression

✔ Control for per capita GDP growth, number of firms listed, fin. account openness in the
volatility regression

✔ Note 1: Arellano–Bond dynamic GMM yields similar results

✔ Note 2: no remaining auto–correlation in errors
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TESTING EXCLUSION RESTRICTIONS

✔ The 2-stage system can be identified by functional form

✔ Functional form–based identification is weak and not robust

✔ Excluded from second stage: lag of crisis indicator, lag of contagion
indicator

✔ Lagged variables should not affect stock index, which should be
forward–looking

✔ We test the exclusion restrictions informally by running regressions on
excluded variables
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TESTING EXCLUSION RESTRICTIONS

Informal tests of exclusion restrictions

Stock price level Stock price volatility
Full Sample Developing Developed Full Sample Developing Developed

(1) (2) (3) (4) (5) (6)

Lagged y 0.818*** 0.830*** 0.798*** 0.347*** 0.356*** 0.292***
GDP growth 0.443*** 0.673*** 0.228** -0.571*** -0.878*** -0.056
Firms listed 0.008 -0.054 0.082
ICRG -0.003 -0.005** 0.003 0.000 -0.002 0.007
Cap. contr. -0.001 -0.002 -0.001 -0.004*** -0.003** -0.003
Lag cr. 0.095 0.078 0.188 0.097 0.092 0.249
Lag CONT 0.012*** 0.017*** 0.009** 0.002 0.008 -0.005

Obs. 693 348 345 679 344 335
Countries 40 20 20 40 20 20
Log lik. -72.8 -104.2 39.4 -274 -145 -120
Com. AR(1) -0.023 -0.099 0.049 -0.035 -0.036 -0.013

Iterated FGSL.
Dependent variable is log of stock price level (columns (1)-(3)) and volatility (columns (4)-(6)).
Country fixed effects are included
* significant at 10%; ** significant at 5%; ***significant at 1%
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SECOND STAGE RESULTS: LEVEL

Full Sample Developing Developed Full Sample Developing Developed
(1) (2) (3) (4) (5) (6)

Lagged dependent variable 0.777*** 0.770*** 0.773*** 0.757*** 0.728*** 0.760***
(0.016) (0.022) (0.022) (0.018) (0.028) (0.023)

Growth rate of GDP per capita 0.346*** 0.643*** 0.116 0.324*** 0.609*** 0.118
(0.084) (0.133) (0.108) (0.084) (0.132) (0.108)

Lead predicted crisis probability -0.529** -0.585** -1.696
(0.233) (0.251) (1.279)

Observations 656 329 327 656 329 327
Countries 40 20 20 40 20 20
Log likelihood -64 -104 44 -64 -102 45
Common AR(1) -0.03 -0.11 0.05 -0.01 -0.07 0.06

Iterated FGSL. Standard errors in parentheses
Dependent variable is log of stock return volatility.
Country fixed effects are included
* significant at 10%; ** significant at 5%; ***significant at 1%
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SECOND STAGE RESULTS: VOLATILITY

Full Sample Developing Developed Full Sample Developing Developed Full Sample Developing Developed
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Lagged dependent 0.362*** 0.399*** 0.274*** 0.328*** 0.357*** 0.262*** 0.319*** 0.344*** 0.257***
variable (0.035) (0.045) (0.054) (0.036) (0.047) (0.055) (0.036) (0.047) (0.055)

Growth rate of GDP -0.564*** -0.849*** -0.060 -0.453*** -0.758*** 0.025 -0.441*** -0.756*** 0.011
per capita (0.111) (0.136) (0.187) (0.114) (0.142) (0.186) (0.114) (0.142) (0.187)

Log (# firms listed 0.019 -0.059 0.117* 0.071* 0.004 0.193** 0.060 -0.015 0.194**
on the stock mkt.) (0.040) (0.047) (0.071) (0.041) (0.049) (0.075) (0.042) (0.050) (0.076)

Financial account -0.003*** -0.003** -0.003 -0.003** -0.002 -0.003 -0.003** -0.002 -0.003
openness (0.001) (0.002) (0.002) (0.001) (0.002) (0.002) (0.001) (0.002) (0.002)

Lead predicted crisis 0.427** 0.375* 2.492 0.493** 0.428* 2.674
probability (PLC) (0.218) (0.229) (1.995) (0.219) (0.229) (2.007)

CRH*PLC

Observations 680 345 335 646 328 318 646 328 318
Countries 40 20 20 40 20 20
Log likelihood -276 -148 -121 -259 -140 -111 -257 -139 -110
Common AR(1) -0.04 -0.04 -0.007 -0.04 -0.05 -0.02 -0.04 -0.05 -0.02

Iterated FGLS. Standard errors in parentheses
Dependent variable is log of stock return volatility.
Country fixed effects are included
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ADDITIONAL ROBUSTNESS TESTS

✔ Additional controls have no effect, except for the sovereign credit rating,
which is highly correlated (0.79) with the growth of GDP per capita

✔ Two or three lags of dependent variable in the first stage: coefficients on
PLC increase in magnitude

✔ Less strict definition of liquidity crises: coefficients on PLC get smaller, but story is the
same

✔ Logit instead of Probit in the first stage: no difference

✔ Developed country dummy in the first stage: no difference

✔ Raw index for creditor protection: our results are mostly driven by the CR = 4 countries

✔ No lagged dependent variable in the second stage: larger PLC coefficient, AR(1) = 0.2

✔ Arellano–Bond dynamic panel for the second stage: no qualitative differences

✔ GMM for the second stage using predicted probability as instrument for I(cr.), with and without country fixed effects: no qualitative differences

✔ Adding year fixed effects in the second stage: smaller PLC coefficients

✔ Classify countries into OECD and non–OECD instead of our classification (affects Mexico, Turkey, Korea): results are the same
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CONCLUSION

✔ Creditor protection not only increases the level of the stock market in the
environment of credit constraints, but also lowers its volatility

✔ This relationship is visible at the aggregate level for both developed and
developing countries

✔ Recent events are also consistent with our findings:
While Germany (CR = 3) was the country most affected by the liquidity
crisis, the stock market volatility increase was less pronounced in
Germany than it was in France (CR = 0) , Australia (CR = 1) , or
Japan (CR = 2)
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STOCK MARKET INDEXES
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