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e In theory, case for capital market liberalization:

stabilizing diversification

e In reality, procyclical capital flows prevent perfect consumption smoothing

e Suspicion is that procyclical capital flows contribute to aggregate volatility in

developing countries

e Evidence on procyclical capital flows: see Kaminsky, Reinhart and Vegh
(NBER,04)



Figure 1

Country Correlations between
the Cyclical Components of Net Capital Inflows and Real GDP
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Notes: Dark bars are OECD countries and light ones are non-OECD countries. The cyclical components have been estimated using the Hodrick-Prescott Filter.

A positive correlation indicates procyclical capital flows.

Source: IMF, World Economic Outlook .
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e In theory, case for capital market liberalization:

stabilizing diversification

e In reality, procyclical capital flows prevent perfect consumption smoothing

e Suspicion is that procyclical capital flows contribute to aggregate volatility in

developing countries

e Evidence on procyclical capital flows: see Kaminsky, Reinhart and Vegh
(NBER,04)

e Evidence on volatility surveyed in Prasad, Rogoff, Wei and Kose (NBER,04)

e Moreover, evidence on debt overhang: Imbs and Ranciere (CEPR,05)



Appendix A: List of Episodes used in the Event Study Analysis

Onset Year of the Episode

Present Value of Public and Present Value of Public and
Publicly Guaranteed Publicly Guaranteed

Episode Criteria Total Debt/GDP>60% Total Debt/Exports>200% Debt/GDP>40% Debt/Exports>140%
country year year year year
Algeria 1986 1988 1986
Argentina 1979
Bangladesh 1982
Benin 1983 1981 1982
Bolivia 1977 1977
Brazil 1977
Burundi 1987 1980 1992 1985
Cameroon 1992 1987 1990 1987
Central African Rep. 1993 1986 1994 1987
Chad 1989 1992
Colombia 1983
Chile 1982 1981
Congo, Dem. Rep. of 1984 1976 1984 1976
Congo, Republic of 1977 1985 1978 1985
Costa Rica 1981 1980 1981 1981
Céote d'lvoire 1980 1980 1981 1982
Ecuador 1984 1978
Dominican Republic 1985 1983
Ecuador 1983 1983
Egypt 1977 1975 1982
El Salvador 1983
Ethiopia 1986
Gambia, The 1981 1982 1983
Ghana 1987 1977 1993 1980
Guinea-Bissau 1980 1980
Guyana 1975 1979 1976 1982
Haiti 1983
Honduras 1981 1982 1983 1983
India 1985
Indonesia 1987 1986
Jamaica 1982 1980 1983
Kenya 1983 1982 1986
Lesotho 1983 1993 1985
Madagascar 1984 1984 1981
Malawi 1978 1978 1982
Mali 1982 1985
Mauritania 1976 1976 1976
Mexico 1975
Morocco 1981 1977 1981 1977
Mozambique 1985
Nepal 1986
Nicaragua 1978 1979 1979 1980
Niger 1984 1982 1993 1985
Nigeria 1984 1983 1986 1983
Panama 1980 1977
Papua New Guinea 1982
Peru 1984 1983
Philippines 1982 1978 1985 1985
Rwanda 1987 1987
Senegal 1981 1981
Sri Lanka 1986 1982
Sudan 1982 1976
Syrian Arab Republic 1985 1982 1986 1983
Togo 1978 1979 1978 1979
Tunisia 1985
Turkey 1978
Uruguay 1982
Uganda 1990
Venezuela, Rep. Bol. 1983 1986

Zambia 1975 1977 1982 1982




WASHINGTON UNIVERSITY IN ST Louis - APRIL 2007 FINANCIAL INTEGRATION AND VOLATILITY 8

® [indogenous credit constraints explain all facts



WASHINGTON UNIVERSITY IN ST Louis - APRIL 2007 FINANCIAL INTEGRATION AND VOLATILITY 9

® [indogenous credit constraints explain all facts

— neoclassical, small open economy



WASHINGTON UNIVERSITY IN ST Louis - APRIL 2007 FINANCIAL INTEGRATION AND VOLATILITY 10

® [indogenous credit constraints explain all facts

— neoclassical, small open economy

— immobile human capital



WASHINGTON UNIVERSITY IN ST Louis - APRIL 2007 FINANCIAL INTEGRATION AND VOLATILITY 11

® [indogenous credit constraints explain all facts

— neoclassical, small open economy
— immobile human capital

— limited physical capital mobility



WASHINGTON UNIVERSITY IN ST Louis - APRIL 2007 FINANCIAL INTEGRATION AND VOLATILITY 12

® [indogenous credit constraints explain all facts

— neoclassical, small open economy
— immobile human capital

— limited physical capital mobility

e Credit multiplier effect because of potential debtor default



WASHINGTON UNIVERSITY IN ST Louis - APRIL 2007 FINANCIAL INTEGRATION AND VOLATILITY 13

® [indogenous credit constraints explain all facts

— neoclassical, small open economy
— immobile human capital

— limited physical capital mobility

e Credit multiplier effect because of potential debtor default

e Result: boom-bust and sunspot episodes

® Threshold value of credit multiplier:

— when low, saddle-point convergence to steady state



WASHINGTON UNIVERSITY IN ST Louis - APRIL 2007 FINANCIAL INTEGRATION AND VOLATILITY 14

® [indogenous credit constraints explain all facts

— neoclassical, small open economy
— immobile human capital

— limited physical capital mobility

e Credit multiplier effect because of potential debtor default

e Result: boom-bust and sunspot episodes

® Threshold value of credit multiplier:

— when low, saddle-point convergence to steady state

— when large, steady state locally indeterminate
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e Financial integration gives birth to volatility of consumption, investment and

output

e Limited capital mobility creates a debt overhang problem

e When highly leveraged, the economy:

— cuts down foreign debt

— at the expense of human and physical investment

— consumption growth decreases savings

— when savings negative, foreign credit increases again
— consumption decreases

— savings turn positive again

— new cycle begins
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e Boom-bust and sunspot equilibria Pareto-dominated

e Amplification and persistence of shocks to world interest rate

e Extending the analysis: domestic collateral

e Volatility for plausible levels of foreign debt/GDP

e Road map:

1. Literature

. Micro-foundations of credit multiplier
. Model with credit multiplier

. Boom-bust and sunspot equilibria

. Mlacroeconomics implications

S O s W N

. Conclusion
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1. Literature

e Two formulations of credit market frictions in closed economies:

— Collateral:
Bernanke and Gertler (AER,89), Kiyotaki and Moore (JPE,97)

— Potential debtor default:
Eaton and Gersovitz (RES,81), Cohen and Sachs (EER,86)

e Limited capital mobility in open economies:
— Collateral:
Caballero and Krishnamurthy (JME,01), Matsuyama (Ema,04)

— Potential debtor default:
Aghion, Bacchetta, Banerjee (JME,04)
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e OLG models of Boyd and Smith (JET,97), Matsuyama (Ema,04):

focus on cross-country income inequality

e Other models stress demand side in finite-horizon settings (without capital)

e Schneider and Tornell (RES,04):
asymmetries in corporate finance across sectors and exogenous lending booms

may lead to sunspot equilibria

e Martin and Rey (AER,07):

incomplete markets may lead to financial crises

e Model of these lectures closer to Aghion, Bacchetta, Banerjee (JME,04)
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e Aghion et al. (JME,04):

— lenders and borrowers
— credit multiplier effect
— capital-labor complementarity

— inelastic input (land)

e Main result: deterministic cycles if credit multiplier large enough

e Intuition:

— booms increase price of inelastic input
— this erodes profits
— collateral and credit go down

— boom turn into depression
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— capital and labor are substitutes
— focuses on local indeterminacy (no cycles)
— boom-bust and sunspot episodes occur for lower credit multiplier
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e Forthcoming analysis different from Aghion et al. (JME,04):

— capital and labor are substitutes
— focuses on local indeterminacy (no cycles)
— boom-bust and sunspot episodes occur for lower credit multiplier

— stresses debt overhang

2. Micro-foundations of credit multiplier

e Borrower has wealth K and requests a loan D

e He will pay back iff:
R(K+D)—rD>(1—-71)R(K+ D) —prD, (1)
e where:

0 < 7 < 1: borrower’s marginal cost of default

0 < p < 1: probability of debt recollection (chosen by lender)
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e Debt limit:

K>D(r(l—p)—71R)/(TR)

e Lender: cost function of recollecting debt 7(p) (7'(p) > 0,7"(p) > 0)

e Sets p to maximize expected profits [prD — Dn(p)]

e FOC: solution p such that r = 7'(p) or p = p(r)

e Bottom line: debt limit D proportional to wealth K
K=D(r(l—pr)—7R)/(TR) or D/K =X=7R/(r(1 —p(r)) — TR)
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e Note that if 7/(1 —p) > r/R, credit is unbounded (payment condition fulfilled)
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e Note that if 7/(1 —p) > r/R, credit is unbounded (payment condition fulfilled)

e Credit multiplier \: increases with 7, decreases with r

e If R =r, simpler expression: A=71/(1—p—7)

e Credit flows are procyclical

e Aghion et al. (JME,04) get cycles for A =4

e This implies: debt/GDP = 16 (if capital/output = 4) !

e Let’s now show that sunspot equilibria require lower \’s
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3. Model with credit multiplier
e Combines Barro et al. (AER,95) with Aghion et al. (JME,04)
e Tradeable good:

Y = KeH L -

e Representative household maximizes:

e ™C) /(1 0)}dt



WASHINGTON UNIVERSITY IN ST Louis - APRIL 2007 FINANCIAL INTEGRATION AND VOLATILITY 57

3. Model with credit multiplier
e Combines Barro et al. (AER,95) with Aghion et al. (JME,04)
e Tradeable good:

Y = KeH L -

e Representative household maximizes:

e ™C) /(1 0)}dt

e Consolidated budget constraint:

H+K—-D=wL+ (Rx—8K+ (Ry—6H—rD—-C
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e Assumption: D = AK, with credit multiplier \ > 0
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e Assumption: D = AK, with credit multiplier \ > 0
e Small open economy: K =aY/(r+6) =Y = BH®

e Euler condition:
0C/C = vBeH ' —§ —p

e Budget constraint:
H+K-D=Y 6K —rD—-0H—-C

becomes

f(H)H = vBH* — §H — C

where

f(H)=1+ 01— NaBeH" ' /(r + )
v=1—aAr+9)/(r+9)
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4. Boom-bust and sunspot equilibria
e Unique steady state H*, C*

e Local stability depends on sign of:

fH ) =14+a(l=XN)+p)/[r+6 —a(Ar+§)]

o f(H) >0 A< A= (r+d+ap)/alr+d+p)|, with A > 1

e Threshold value of credit multiplier:

—if A\ < ) then saddle-point convergence to steady state

—if A > ) then steady state is locally indeterminate
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e Remember that A\=7/(1—p—17)

e Local indeterminacy: when either the default cost or the probability of debt

collection large enough
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e Remember that A\=7/(1—p—17)

e Local indeterminacy: when either the default cost or the probability of debt

collection large enough

e Boom-bust and sunspot equilibria occur if financial integration above thresh-
old



>

Fig.1 Phase Diagram when 1< A < A.The dashed line
is the stable manifold of the saddle-point steady state.



>

Fig.2 Phase Diagram when 4 < 4 < 4. The dashed line
represents a stable path converging towards the steady

state which is a sink.
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e Remember that A\=7/(1—p—17)

e Local indeterminacy: when either the default cost or the probability of debt

collection large enough

e Boom-bust and sunspot equilibria occur if financial integration above thresh-
old

e Main mechanism: crowding-out effect of foreign debt

e Indeterminacy triggers debt overhang:

— when savings positive, foreign debt goes down

— human and physical investment decreases

— consumption growth reduces savings, which turn negative
— investment financed by foreign debt starts off again

— outset of a new cycle
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e Cyclical pattern (booms and busts) and sunspot equilibria
e Comparison with Aghion et al. (JME,04) who set A =4

e Here: local indeterminacy occurs when A\ > A~ 1.75
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e Cyclical pattern (booms and busts) and sunspot equilibria
e Comparison with Aghion et al. (JME,04) who set A =4
e Here: local indeterminacy occurs when A\ > )~ 1.75

e In other words:
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e Cyclical pattern (booms and busts) and sunspot equilibria
e Comparison with Aghion et al. (JME,04) who set A =4
e Here: local indeterminacy occurs when A\ > )~ 1.75

e In other words:

— Aghion et al. (2004): cycles if loan-to-investment ratio larger than 80%

— here: sunspot equilibria if ratio larger than 60%



R o e ¢ | s 2), G 2y | A DD*E | (L)
Stability of saddle* sink not possible** economy
steady state (monotonic (boom-bust and jumps at

convergence) sunspot dynamics) steady state
Foreign
borrowing constrained* constrained not possible** unconstrained

Table 1 Stability of steady state depending on the loan-investment ratio 7/(1- p).
* Barro ez al. (1995) assume a value that belongs to this range.
** Range of parameter values for which cycles occur in the Aghion ez a/. (2004)
economy with limited borrowing.
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e Cyclical pattern (booms and busts) and sunspot equilibria
e Comparison with Aghion et al. (JME,04) who set A =4
e Here: local indeterminacy occurs when A\ > )~ 1.75

e In other words:

— Aghion et al. (2004): cycles if loan-to-investment ratio larger than 80%

— here: sunspot equilibria if ratio larger than 60%

e No deterministic cycles (closed orbits) near steady state
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5. Macroeconomic implications

e Importance of world interest rate shocks in developing countries

e Uribe and Yue (JIE, 2006): innovations in US interest rate explains 20% of

movements in aggregate activity

e In our economy: amplified and persistent effects of interest rate shocks
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Fig.3 Time series of output and consumption after an

N

increase of the world interest rate at date t, (1< A< 4).
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Fig.4 Time series of output (dashed line) and consumption after

an increase of the world interest rate at date t, (1 <A <A1).
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5. Macroeconomic implications

e Importance of world interest rate shocks in developing countries

e Uribe and Yue (JIE, 2006): innovations in US interest rate explains 20% of

movements in aggregate activity

e In our economy: amplified and persistent effects of interest rate shocks

e Welfare implications of financial integration ?

e Two adverse effects of foreign debt:

— interest payments lead to lower steady state consumption

— volatility of consumption allocation
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e The higher )\, the stronger both effects
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e The higher )\, the stronger both effects
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equilibria with A\ > )\ are Pareto-dominated by equilibria with A < A
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e The higher )\, the stronger both effects

e Consequently:

equilibria with A\ > )\ are Pareto-dominated by equilibria with A < A

oIs ) plausible ?

AN

e Not in basic version: A\ ~ 1.75 implies that D/Y ~ 7!
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e The higher )\, the stronger both effects

e Consequently:

equilibria with A\ > )\ are Pareto-dominated by equilibria with A < A
oIs ) plausible ?
e Not in basic version: A ~ 1.75 implies that D/Y ~ 7 !

e However, in extension of model with domestic collateral (H)

e Debt limit is now:
D=)\K+o¢oH
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e Then threshold )\ decreases with 1)
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e Then threshold )\ decreases with 1)

e One gets small N's if ¢ large enough
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6. Conclusion

e The suspicion is that procyclical capital flows are bad for stability and lead to

debt overhang

e Credit multiplier effect in a standard neoclassical model

e Financially integrated economies vulnerable to (Pareto-dominated) boom-

bust and sunspot episodes
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6. Conclusion

e The suspicion is that procyclical capital flows are bad for stability and lead to

debt overhang

e Credit multiplier effect in a standard neoclassical model

e Financially integrated economies vulnerable to (Pareto-dominated) boom-

bust and sunspot episodes

e This happens at (plausibly) low levels of foreign debt-to-GDP ratios
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® Model consistent with evidence on:

— borrowing constraints and procyclical capital inflows
— debt overhang and credit-investment correlation
— lending booms preceding financial crises

— adjustments to world interest rate shocks
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® Model consistent with evidence on:

— borrowing constraints and procyclical capital inflows
— debt overhang and credit-investment correlation
— lending booms preceding financial crises

— adjustments to world interest rate shocks

e Future research:

— currency mismatch and systemic bail out guarantees

— uncertainty, FDI, macroeconomic policy

— interaction of domestic and international collateral

— stronger effect if interest rate is endogenous (regime switching)

— volatility and growth





