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Since the 1990s, emerging markets have become increasingly integrated into global !nancial 
markets, becoming an asset class. Contrary to what was widely predicted by policymakers and 
economic theorists, however, these changes have not translated into better consumption smooth-
ing opportunities for emerging economies. Their access to international markets has turned out to 
be very volatile, with frequent periods of market closures. Even worse, as we will show, emerging 
economies with sound fundamentals are the ones that issue less debt during these closures.

The goal of this paper is to present a theory of asset pricing that will shed light on the problems 
of emerging assets (like emerging markets) that are not yet mature enough to be attractive to 
the general public. Their marginal buyers are liquidity constrained investors with small wealth 
relative to the whole economy, who are also marginal buyers of other risky assets. We will use 
our theory to argue that the periodic problems faced by emerging asset classes are sometimes 
symptoms of what we call a global anxious economy rather than of their own fundamental 
weaknesses.

We distinguish three different conditions of !nancial markets: the normal economy, when the 
liquidity wedge is small and leverage is high; the anxious economy, when the liquidity wedge 
is big and leverage is curtailed, and the general public is anxiously selling risky assets to more 
con!dent natural buyers; and, !nally, the crisis or panicked economy, when many formerly lever-
aged natural buyers are forced to liquidate or sell off their positions to a reluctant public, often 
going bankrupt in the process. A recent but growing literature on leverage and !nancial markets 
has concentrated on crises or panicked economies. We concentrate on the anxious economy (a 
much more frequent phenomenon) and provide an explanation with testable implications for 
(1) contagion, (2) "ight to collateral, and (3) issuance rationing. Our theory provides a rationale 

By Ana Fostel and John Geanakoplos*

We provide a pricing theory for emerging asset classes, like emerging mar-
kets, that are not yet mature enough to be attractive to the general public. We 
show how leverage cycles can cause contagion, !ight to collateral, and issu-
ance rationing in a frequently recurring phase we call the anxious economy. 
Our model provides an explanation for the volatile access of emerging econo-
mies to international "nancial markets, and for three stylized facts we identify 
in emerging markets and high yield data since the late 1990s. Our analytical 
framework is a general equilibrium model with heterogeneous agents, incom-
plete markets, and endogenous collateral, plus an extension encompassing 
adverse selection. (JEL D53, G12, G14, G15)

* Fostel: George Washington University, 2115 G Street, NW, Suite 370, Washington, DC 20002 (e-mail: fostel@
gwu.edu); Geanakoplos: Department of Economics, Yale University, 30 Hillhouse Ave., New Haven, CT 06520, 
External Faculty Santa Fe Institute, Santa Fe (e-mail: john.geanakoplos@yale.edu). We thank Dave Cass, Luis Catão, 
Roberto Chang, Graciela Kaminsky, Enrique Mendoza, Herbert Scarf, Paolo Siconol!, Ajay Teredesai, Thomas Trebat, 
and Andres Velasco. We also thank audiences at George Washington Unversity, Yale University, Universidad di Tella, 
Inter-American Development Bank, Intenational Monetary Fund, Central Bank of Uruguay, ORT University, Instituto 
de Matematica Pura e Aplicada, John Hopkins University, North American Econometric Society, and NBER for very 
helpful comments. Financial support from the Yale Center for the Study of Globalization and Cowles Foundation and 
from Bill Miller at the Santa Fe Institute is greatly appreciated.

Tuesday, September 14, 2010



Summary

1211

American Economic Review 2008, 98:4, 1211–1244
http://www.aeaweb.org/articles.php?doi 10.1257/aer.98.4.1211

Since the 1990s, emerging markets have become increasingly integrated into global !nancial 
markets, becoming an asset class. Contrary to what was widely predicted by policymakers and 
economic theorists, however, these changes have not translated into better consumption smooth-
ing opportunities for emerging economies. Their access to international markets has turned out to 
be very volatile, with frequent periods of market closures. Even worse, as we will show, emerging 
economies with sound fundamentals are the ones that issue less debt during these closures.

The goal of this paper is to present a theory of asset pricing that will shed light on the problems 
of emerging assets (like emerging markets) that are not yet mature enough to be attractive to 
the general public. Their marginal buyers are liquidity constrained investors with small wealth 
relative to the whole economy, who are also marginal buyers of other risky assets. We will use 
our theory to argue that the periodic problems faced by emerging asset classes are sometimes 
symptoms of what we call a global anxious economy rather than of their own fundamental 
weaknesses.

We distinguish three different conditions of !nancial markets: the normal economy, when the 
liquidity wedge is small and leverage is high; the anxious economy, when the liquidity wedge 
is big and leverage is curtailed, and the general public is anxiously selling risky assets to more 
con!dent natural buyers; and, !nally, the crisis or panicked economy, when many formerly lever-
aged natural buyers are forced to liquidate or sell off their positions to a reluctant public, often 
going bankrupt in the process. A recent but growing literature on leverage and !nancial markets 
has concentrated on crises or panicked economies. We concentrate on the anxious economy (a 
much more frequent phenomenon) and provide an explanation with testable implications for 
(1) contagion, (2) "ight to collateral, and (3) issuance rationing. Our theory provides a rationale 

By Ana Fostel and John Geanakoplos*

We provide a pricing theory for emerging asset classes, like emerging mar-
kets, that are not yet mature enough to be attractive to the general public. We 
show how leverage cycles can cause contagion, !ight to collateral, and issu-
ance rationing in a frequently recurring phase we call the anxious economy. 
Our model provides an explanation for the volatile access of emerging econo-
mies to international "nancial markets, and for three stylized facts we identify 
in emerging markets and high yield data since the late 1990s. Our analytical 
framework is a general equilibrium model with heterogeneous agents, incom-
plete markets, and endogenous collateral, plus an extension encompassing 
adverse selection. (JEL D53, G12, G14, G15)

* Fostel: George Washington University, 2115 G Street, NW, Suite 370, Washington, DC 20002 (e-mail: fostel@
gwu.edu); Geanakoplos: Department of Economics, Yale University, 30 Hillhouse Ave., New Haven, CT 06520, 
External Faculty Santa Fe Institute, Santa Fe (e-mail: john.geanakoplos@yale.edu). We thank Dave Cass, Luis Catão, 
Roberto Chang, Graciela Kaminsky, Enrique Mendoza, Herbert Scarf, Paolo Siconol!, Ajay Teredesai, Thomas Trebat, 
and Andres Velasco. We also thank audiences at George Washington Unversity, Yale University, Universidad di Tella, 
Inter-American Development Bank, Intenational Monetary Fund, Central Bank of Uruguay, ORT University, Instituto 
de Matematica Pura e Aplicada, John Hopkins University, North American Econometric Society, and NBER for very 
helpful comments. Financial support from the Yale Center for the Study of Globalization and Cowles Foundation and 
from Bill Miller at the Santa Fe Institute is greatly appreciated.

Tuesday, September 14, 2010



Summary

1211

American Economic Review 2008, 98:4, 1211–1244
http://www.aeaweb.org/articles.php?doi 10.1257/aer.98.4.1211

Since the 1990s, emerging markets have become increasingly integrated into global !nancial 
markets, becoming an asset class. Contrary to what was widely predicted by policymakers and 
economic theorists, however, these changes have not translated into better consumption smooth-
ing opportunities for emerging economies. Their access to international markets has turned out to 
be very volatile, with frequent periods of market closures. Even worse, as we will show, emerging 
economies with sound fundamentals are the ones that issue less debt during these closures.

The goal of this paper is to present a theory of asset pricing that will shed light on the problems 
of emerging assets (like emerging markets) that are not yet mature enough to be attractive to 
the general public. Their marginal buyers are liquidity constrained investors with small wealth 
relative to the whole economy, who are also marginal buyers of other risky assets. We will use 
our theory to argue that the periodic problems faced by emerging asset classes are sometimes 
symptoms of what we call a global anxious economy rather than of their own fundamental 
weaknesses.

We distinguish three different conditions of !nancial markets: the normal economy, when the 
liquidity wedge is small and leverage is high; the anxious economy, when the liquidity wedge 
is big and leverage is curtailed, and the general public is anxiously selling risky assets to more 
con!dent natural buyers; and, !nally, the crisis or panicked economy, when many formerly lever-
aged natural buyers are forced to liquidate or sell off their positions to a reluctant public, often 
going bankrupt in the process. A recent but growing literature on leverage and !nancial markets 
has concentrated on crises or panicked economies. We concentrate on the anxious economy (a 
much more frequent phenomenon) and provide an explanation with testable implications for 
(1) contagion, (2) "ight to collateral, and (3) issuance rationing. Our theory provides a rationale 

By Ana Fostel and John Geanakoplos*

We provide a pricing theory for emerging asset classes, like emerging mar-
kets, that are not yet mature enough to be attractive to the general public. We 
show how leverage cycles can cause contagion, !ight to collateral, and issu-
ance rationing in a frequently recurring phase we call the anxious economy. 
Our model provides an explanation for the volatile access of emerging econo-
mies to international "nancial markets, and for three stylized facts we identify 
in emerging markets and high yield data since the late 1990s. Our analytical 
framework is a general equilibrium model with heterogeneous agents, incom-
plete markets, and endogenous collateral, plus an extension encompassing 
adverse selection. (JEL D53, G12, G14, G15)

* Fostel: George Washington University, 2115 G Street, NW, Suite 370, Washington, DC 20002 (e-mail: fostel@
gwu.edu); Geanakoplos: Department of Economics, Yale University, 30 Hillhouse Ave., New Haven, CT 06520, 
External Faculty Santa Fe Institute, Santa Fe (e-mail: john.geanakoplos@yale.edu). We thank Dave Cass, Luis Catão, 
Roberto Chang, Graciela Kaminsky, Enrique Mendoza, Herbert Scarf, Paolo Siconol!, Ajay Teredesai, Thomas Trebat, 
and Andres Velasco. We also thank audiences at George Washington Unversity, Yale University, Universidad di Tella, 
Inter-American Development Bank, Intenational Monetary Fund, Central Bank of Uruguay, ORT University, Instituto 
de Matematica Pura e Aplicada, John Hopkins University, North American Econometric Society, and NBER for very 
helpful comments. Financial support from the Yale Center for the Study of Globalization and Cowles Foundation and 
from Bill Miller at the Santa Fe Institute is greatly appreciated.

Tuesday, September 14, 2010



Summary

1211

American Economic Review 2008, 98:4, 1211–1244
http://www.aeaweb.org/articles.php?doi 10.1257/aer.98.4.1211

Since the 1990s, emerging markets have become increasingly integrated into global !nancial 
markets, becoming an asset class. Contrary to what was widely predicted by policymakers and 
economic theorists, however, these changes have not translated into better consumption smooth-
ing opportunities for emerging economies. Their access to international markets has turned out to 
be very volatile, with frequent periods of market closures. Even worse, as we will show, emerging 
economies with sound fundamentals are the ones that issue less debt during these closures.

The goal of this paper is to present a theory of asset pricing that will shed light on the problems 
of emerging assets (like emerging markets) that are not yet mature enough to be attractive to 
the general public. Their marginal buyers are liquidity constrained investors with small wealth 
relative to the whole economy, who are also marginal buyers of other risky assets. We will use 
our theory to argue that the periodic problems faced by emerging asset classes are sometimes 
symptoms of what we call a global anxious economy rather than of their own fundamental 
weaknesses.

We distinguish three different conditions of !nancial markets: the normal economy, when the 
liquidity wedge is small and leverage is high; the anxious economy, when the liquidity wedge 
is big and leverage is curtailed, and the general public is anxiously selling risky assets to more 
con!dent natural buyers; and, !nally, the crisis or panicked economy, when many formerly lever-
aged natural buyers are forced to liquidate or sell off their positions to a reluctant public, often 
going bankrupt in the process. A recent but growing literature on leverage and !nancial markets 
has concentrated on crises or panicked economies. We concentrate on the anxious economy (a 
much more frequent phenomenon) and provide an explanation with testable implications for 
(1) contagion, (2) "ight to collateral, and (3) issuance rationing. Our theory provides a rationale 

By Ana Fostel and John Geanakoplos*

We provide a pricing theory for emerging asset classes, like emerging mar-
kets, that are not yet mature enough to be attractive to the general public. We 
show how leverage cycles can cause contagion, !ight to collateral, and issu-
ance rationing in a frequently recurring phase we call the anxious economy. 
Our model provides an explanation for the volatile access of emerging econo-
mies to international "nancial markets, and for three stylized facts we identify 
in emerging markets and high yield data since the late 1990s. Our analytical 
framework is a general equilibrium model with heterogeneous agents, incom-
plete markets, and endogenous collateral, plus an extension encompassing 
adverse selection. (JEL D53, G12, G14, G15)

* Fostel: George Washington University, 2115 G Street, NW, Suite 370, Washington, DC 20002 (e-mail: fostel@
gwu.edu); Geanakoplos: Department of Economics, Yale University, 30 Hillhouse Ave., New Haven, CT 06520, 
External Faculty Santa Fe Institute, Santa Fe (e-mail: john.geanakoplos@yale.edu). We thank Dave Cass, Luis Catão, 
Roberto Chang, Graciela Kaminsky, Enrique Mendoza, Herbert Scarf, Paolo Siconol!, Ajay Teredesai, Thomas Trebat, 
and Andres Velasco. We also thank audiences at George Washington Unversity, Yale University, Universidad di Tella, 
Inter-American Development Bank, Intenational Monetary Fund, Central Bank of Uruguay, ORT University, Instituto 
de Matematica Pura e Aplicada, John Hopkins University, North American Econometric Society, and NBER for very 
helpful comments. Financial support from the Yale Center for the Study of Globalization and Cowles Foundation and 
from Bill Miller at the Santa Fe Institute is greatly appreciated.

Especially, it is shown that 
leverage is not necessary to generate contagion

between emerging assets & more dominant assets.
(such as US high yield bonds.)
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Relation with the Literature: Model

(1) Endogenous credit constraints in GE
         
(2) Exogenous credit constraints in GE
             
           

(3) Asymmetric info. in GE
          
            

(4) Combination of (1) & (3)
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(1) Endogenous credit constraints in GE
         Geanakoplos(97, 03), G-Zame(98)

(2) Exogenous credit constraints in GE
         Kiyotaki-Moore(97), Bernanke-Gertler-Gilchrist(96),    
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Stylized Fact 1: Emerging Markets and US High Yield Spread Correlation.—The average 
correlation during the period is 0.33. Figure 1 shows average spread behavior for both assets 
from 20 days before to 20 days after the beginning of a typical closure. The increasing behavior 
around closures is also true for the 20-day rolling spread volatility as shown in Figure 2. This 
increasing pattern is robust across all closures in the sample and to different rolling windows 
speci!cations.

Figure 1. Average Spreads around Closures

Figure 2. Average Spread Volatility around Closures

Table 1—Primary Market Closures for Emerging Market Bonds, 1997–2002 

Closure Year Date 
Duration 
(weeks) Associated event 

1 1997 03/17–04/06 3 Thailand turmoil 
2 1997 08/18–09/07 3 Thailand devaluation 
3 1997 10/27–12/07 6 Korea crisis 
4 1998 08/03–10/26 12 Russia default and LTCM 
5 1999 01/01–01/31 4 Brazil devaluation 
6 1999 07/12–08/02 3  
7 1999 08/16–09/05 3  
8 2000 04/03–05/01 4 US interest rate anxieties 
9 2000 09/25–10/30 5 US stock market crash 
10 2001 08/20–09/10 3 US recession concerns 
11 2002 04/29–06/17 7 Brazil turmoil 
12 2002 08/05–09/02 4 US stock market 
13 2002 09/23–10/14 3

The “Anxious Economy”
:= A period of 3 consecutive weeks or more 
during which the weekly primary issuance over all emerging markets 
are less than 40% of the period’s trend 
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:= A period of 3 consecutive weeks or more 
during which the weekly primary issuance over all emerging markets 
are less than 40% of the period’s trend 

20.29% of the time primary markets were closed.
(“The anxious economy”)
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The average correlation during the above period
is 0.33.
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At U the uncertainty about H is resolved, but at D it becomes greater than ever. This stands 
in sharp contrast with traditional !nancial models, where asset values are modeled by Brownian 
motions with constant volatilities.

We call state D the anxious economy. This is the state occurring just after bad news lowers 
expected payoffs in high yield (our proxy for the global economy), increases the expected vola-
tility of ultimate high yield payoffs, and creates more disagreement about high yield, but gives 
no information about emerging market payoffs. State D will not turn out to be a crisis situation 
because agents get a new infusion of endowments e.

In discussing asset price changes, we must keep in mind how much news is arriving about 
payoff values. We would expect asset prices to be more volatile if there were a lot of news about 
their own payoff, and to be less volatile or even "at if there were no news. In our setup there is 
an acceleration of news over time, and eventually more news about EB than about EG. There are 
situations when this kind of uncertainty is natural, for example, if everyone can see that a day is 
approaching when some basic uncertainty is going to be resolved.8

To be precise, for each asset A and each node s, let us de!ne Es 1A2 as the expected terminal 
delivery of A conditional on having reached s. Similarly, de!ne the informational volatility at 
s, Vs 1A2 , as the standard deviation of Ea 1A2 over all immediate successors a of s.9 Then, at D 
the expectation of H drops, ED 1H2 , E11H2 , EU 1H2 , and the volatility rises, VD 1H2 . V11H2 . 

8 At the present time everyone can see that in 2009 the subprime mortgages from the bad 2006 vintage will reset and 
then it will be revealed how bad defaults are.

9 Then, E11H2 5 11 2 11 2 q 222 1 1 11 2 q 22H, EU 1H2 5 1 and ED 1H2 5 q1 1 11 2 q 2H. Thus, V11H2 5 11 2 H2 
V11 2 11 2 q 222 11 2 q 22, VU 1H2 5 0 and VD 1H2 5 11 2 H2 Vq 11 2 q 2 . On the other hand, E11EG2 5 q1 1 11 2 q 2G 

5 EU 1EG2 5 ED 1EG2 . Thus, V11EG2 5 0, VU 1EG2 5 VD 1EG2 5 11 2 G 2Vq 11 2 q 2 . Similarly, E11EB2 5 q1 1 11 2 q 2B 5 

EU 1EB2 5 ED 1EB2 . Thus, V11EB2 5 0, VU 1EB2 5 VD 1EB2 5 11 2 B 2Vq 11 2 q 2 .

Figure 3. Average Percentage Change in Emerging Market Spreads by Credit Ratings around Closures

Nonuniform Changes in Emerging Markets Spreads
Across the Credit Spectrum
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Nonuniform Changes in Issuance
Across the Credit Spectrum

High-rated emerging market issuance drops 
more than the low-rated. (This paper’s new finding.)
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Nonuniform Changes in Issuance
Across the Credit Spectrum

High-rated emerging market issuance drops 
more than the low-rated. (This paper’s new finding.)

High-rated emerging market spreads increases 
less than the low-rated. (Gonzales-Yeyati(05))

Puzzling contrast
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Toy Model
(III. The Problem

A. The Anxious Economy)
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Toy Model of the Anxious Economy
VOL. 98 NO. 4 1221FOSTEL AND GEANAKOPLOS: LEVERAGE CYCLES AND THE ANXIOUS ECONOMY

VU 1H2 . On the other hand, since there is no information about the payoffs of EG and EB between 
periods 1 and 2, V11EG 2 5 V11EB2 5 0. Eventually there is more news about EB than EG, so 0 , 
VU 1EG 2 5 VD 1EG 2 , VU 1EB 2 5 VD 1EB 2 , provided B , G , 1.

Naturally the price of H falls from 1 to D and is lower at D than at U since the bad news lowers 
its expected payoff. However, the expected payoff of EG 1and EB2 is exactly the same at U and at 
D, as is its information volatility. So we ask:

 1. Why should the prices of EG and EB fall from 1 to D and be lower at D than at U (even with-
out a shock to them)? We will refer to this problem as Contagion.

 2. Why should the price of EB fall more than the price of EG from 1 to D? And why should the 
gap in prices between U and D be bigger for EB than for EG? We will refer to this problem as 
Differential Contagion. Moreover, is there a market signal at time 1 that can predict which 
asset will perform worse at D?

 3. Why should emerging market issuance fall from 1 to D, but, more importantly, why should 
the issuance of EG fall more than the issuance of EB ? And why should the gap in issuance 
between U and D be bigger for EG than for EB ? We will refer to this problem as Issuance 
Rationing.10

Answers to questions 1, 2, and 3 will help rationalize Stylized Facts 1, 2, and 3, respectively. 
The !rst model in Section IV will focus on contagion and differential contagion, while the sec-

10 Though what we see in the data corresponds to movements from 1 to D, from a theoretical point of view it makes 
sense to compare with the counterfactual state U as well.
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1 q

1 q

1 q 2
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DUU

DDU
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DDD
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1, G, B

H, G, B

B G 1, H 1

Figure 4

・A single consumption good
・Agents are endowed with 
    e of the good at each node

H E  EG      BHigh yield asset

Emerging market asset 
of types Good & Bad
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VU 1H2 . On the other hand, since there is no information about the payoffs of EG and EB between 
periods 1 and 2, V11EG 2 5 V11EB2 5 0. Eventually there is more news about EB than EG, so 0 , 
VU 1EG 2 5 VD 1EG 2 , VU 1EB 2 5 VD 1EB 2 , provided B , G , 1.

Naturally the price of H falls from 1 to D and is lower at D than at U since the bad news lowers 
its expected payoff. However, the expected payoff of EG 1and EB2 is exactly the same at U and at 
D, as is its information volatility. So we ask:

 1. Why should the prices of EG and EB fall from 1 to D and be lower at D than at U (even with-
out a shock to them)? We will refer to this problem as Contagion.

 2. Why should the price of EB fall more than the price of EG from 1 to D? And why should the 
gap in prices between U and D be bigger for EB than for EG? We will refer to this problem as 
Differential Contagion. Moreover, is there a market signal at time 1 that can predict which 
asset will perform worse at D?

 3. Why should emerging market issuance fall from 1 to D, but, more importantly, why should 
the issuance of EG fall more than the issuance of EB ? And why should the gap in issuance 
between U and D be bigger for EG than for EB ? We will refer to this problem as Issuance 
Rationing.10

Answers to questions 1, 2, and 3 will help rationalize Stylized Facts 1, 2, and 3, respectively. 
The !rst model in Section IV will focus on contagion and differential contagion, while the sec-

10 Though what we see in the data corresponds to movements from 1 to D, from a theoretical point of view it makes 
sense to compare with the counterfactual state U as well.
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D. Incomplete Markets and Heterogeneous Agents

Contagion, Portfolio Effect, and Consumption Effect.—Simulations 1 and 2 show that conta-
gion without correlated fundamentals is not a general phenomenon. The !rst example illustrates 
the need for some kind of agent heterogeneity, while the second highlights the need for market 
incompleteness. In the next example we will assume both. Agents are heterogeneous. As before, 
they differ in beliefs and endowments, which are given by qO 5 0.9, q P 5 0.5, eO 5 20, and eP 5 
2,000, respectively. Each type of investor starts with one unit of each asset E and H at the begin-
ning and trades these assets thereafter.

But now markets are assumed to be incomplete. Agents can trade only the physical assets E 
and H, and the consumption good. Arrow securities are assumed not present and agents are not 
allowed to borrow or to sell short. Given that D is followed by four states, two assets are not 
enough to complete markets. But even at 1, markets are incomplete due to the presence of short 
sales constraints.13

Let us take a moment to discuss parameter values before presenting Simulation 3. As before, 
we assume that H’s recovery value is bigger than E’s, H 5 0.2, E 5 0.1. This constitutes a realistic 
assumption since in general the recovery value from a domestic !rm is bigger than the one from 
foreign countries due to the absence of international bankruptcy courts. As above, investors have 
logarithmic utilities and do not discount the future. We think of optimists as the class of inves-
tors who !nd emerging markets an attractive asset class, whereas pessimists are thought of as the 
“normal public” who invest in the US stock market. While the market for emerging market bonds 
accounted for approximately $200 billion, the US stock market accounted for approximately $20 
trillion by the end of 2002. Hence, we have given pessimists 100 times the wealth of optimists.

Results for Simulation 3 are shown in Tables 3, 4, and 5. The !rst thing to notice is that asset 
prices are much higher in Simulation 3 than in Simulation 2. On account of the incomplete mar-
kets, the marginal buyer of the assets is the optimist, so the prices re"ect his higher expectations.

However, there is a more interesting difference. In Simulation 1, the optimist was also the 
(only) marginal buyer, yet there was no contagion. In Simulation 3, prices for E and H rise at U 
and fall at D, displaying contagion. Along the path from 1 to D of bad news about H, the price of 
H naturally falls, declining 19 percent from 0.9 to 0.74. The price of E falls as well from 1 to D, 
even though there was no speci!c bad shock to it. It goes from 0.8 to 0.73, a decline of 8.6 per-
cent. The difference in prices between U and D for H is 26.25 percent and for E is 15.7 percent.

Why does E fall in price in the anxious economy? First, because of a portfolio effect. Second, 
because of a consumption effect.

What is crucial in the portfolio effect is that optimists hold more of H after bad news than 
after good news about H. At U, news is so good that both types agree about H and optimists end 

13 Market incompleteness means that there is a node at which agents, at equilibrium prices, cannot create all the 
Arrow securities that span the dimension of the set of successor states.

Table 2—Simulations 1 and 2 

Asset p1 pU pD

(pU 2 pD)/pU 
%

(p1 2 pD)/p1 
% 

Panel A. Representative agent
E 0.9082 0.9082 0.9083 20.01 20.01 
H 0.9901 0.9981 0.9183 8.00 7.25

Panel B. Complete markets and heterogeneous agents 
E 0.5527 0.5554 0.5499 1.0 0.5
H 0.8007 0.9985 0.5998 39.9 25.1

No Contagion

Why pU<pD for E?

At D, future consumption is lower than at U.
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D. Incomplete Markets and Heterogeneous Agents

Contagion, Portfolio Effect, and Consumption Effect.—Simulations 1 and 2 show that conta-
gion without correlated fundamentals is not a general phenomenon. The !rst example illustrates 
the need for some kind of agent heterogeneity, while the second highlights the need for market 
incompleteness. In the next example we will assume both. Agents are heterogeneous. As before, 
they differ in beliefs and endowments, which are given by qO 5 0.9, q P 5 0.5, eO 5 20, and eP 5 
2,000, respectively. Each type of investor starts with one unit of each asset E and H at the begin-
ning and trades these assets thereafter.

But now markets are assumed to be incomplete. Agents can trade only the physical assets E 
and H, and the consumption good. Arrow securities are assumed not present and agents are not 
allowed to borrow or to sell short. Given that D is followed by four states, two assets are not 
enough to complete markets. But even at 1, markets are incomplete due to the presence of short 
sales constraints.13

Let us take a moment to discuss parameter values before presenting Simulation 3. As before, 
we assume that H’s recovery value is bigger than E’s, H 5 0.2, E 5 0.1. This constitutes a realistic 
assumption since in general the recovery value from a domestic !rm is bigger than the one from 
foreign countries due to the absence of international bankruptcy courts. As above, investors have 
logarithmic utilities and do not discount the future. We think of optimists as the class of inves-
tors who !nd emerging markets an attractive asset class, whereas pessimists are thought of as the 
“normal public” who invest in the US stock market. While the market for emerging market bonds 
accounted for approximately $200 billion, the US stock market accounted for approximately $20 
trillion by the end of 2002. Hence, we have given pessimists 100 times the wealth of optimists.

Results for Simulation 3 are shown in Tables 3, 4, and 5. The !rst thing to notice is that asset 
prices are much higher in Simulation 3 than in Simulation 2. On account of the incomplete mar-
kets, the marginal buyer of the assets is the optimist, so the prices re"ect his higher expectations.

However, there is a more interesting difference. In Simulation 1, the optimist was also the 
(only) marginal buyer, yet there was no contagion. In Simulation 3, prices for E and H rise at U 
and fall at D, displaying contagion. Along the path from 1 to D of bad news about H, the price of 
H naturally falls, declining 19 percent from 0.9 to 0.74. The price of E falls as well from 1 to D, 
even though there was no speci!c bad shock to it. It goes from 0.8 to 0.73, a decline of 8.6 per-
cent. The difference in prices between U and D for H is 26.25 percent and for E is 15.7 percent.

Why does E fall in price in the anxious economy? First, because of a portfolio effect. Second, 
because of a consumption effect.

What is crucial in the portfolio effect is that optimists hold more of H after bad news than 
after good news about H. At U, news is so good that both types agree about H and optimists end 

13 Market incompleteness means that there is a node at which agents, at equilibrium prices, cannot create all the 
Arrow securities that span the dimension of the set of successor states.

Table 2—Simulations 1 and 2 

Asset p1 pU pD

(pU 2 pD)/pU 
%

(p1 2 pD)/p1 
% 

Panel A. Representative agent
E 0.9082 0.9082 0.9083 20.01 20.01 
H 0.9901 0.9981 0.9183 8.00 7.25

Panel B. Complete markets and heterogeneous agents 
E 0.5527 0.5554 0.5499 1.0 0.5
H 0.8007 0.9985 0.5998 39.9 25.1

No Contagion

Why pU<pD for E?

At D, future consumption is lower than at U.
→The MU for future output such as E is higher.
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D. Incomplete Markets and Heterogeneous Agents

Contagion, Portfolio Effect, and Consumption Effect.—Simulations 1 and 2 show that conta-
gion without correlated fundamentals is not a general phenomenon. The !rst example illustrates 
the need for some kind of agent heterogeneity, while the second highlights the need for market 
incompleteness. In the next example we will assume both. Agents are heterogeneous. As before, 
they differ in beliefs and endowments, which are given by qO 5 0.9, q P 5 0.5, eO 5 20, and eP 5 
2,000, respectively. Each type of investor starts with one unit of each asset E and H at the begin-
ning and trades these assets thereafter.

But now markets are assumed to be incomplete. Agents can trade only the physical assets E 
and H, and the consumption good. Arrow securities are assumed not present and agents are not 
allowed to borrow or to sell short. Given that D is followed by four states, two assets are not 
enough to complete markets. But even at 1, markets are incomplete due to the presence of short 
sales constraints.13

Let us take a moment to discuss parameter values before presenting Simulation 3. As before, 
we assume that H’s recovery value is bigger than E’s, H 5 0.2, E 5 0.1. This constitutes a realistic 
assumption since in general the recovery value from a domestic !rm is bigger than the one from 
foreign countries due to the absence of international bankruptcy courts. As above, investors have 
logarithmic utilities and do not discount the future. We think of optimists as the class of inves-
tors who !nd emerging markets an attractive asset class, whereas pessimists are thought of as the 
“normal public” who invest in the US stock market. While the market for emerging market bonds 
accounted for approximately $200 billion, the US stock market accounted for approximately $20 
trillion by the end of 2002. Hence, we have given pessimists 100 times the wealth of optimists.

Results for Simulation 3 are shown in Tables 3, 4, and 5. The !rst thing to notice is that asset 
prices are much higher in Simulation 3 than in Simulation 2. On account of the incomplete mar-
kets, the marginal buyer of the assets is the optimist, so the prices re"ect his higher expectations.

However, there is a more interesting difference. In Simulation 1, the optimist was also the 
(only) marginal buyer, yet there was no contagion. In Simulation 3, prices for E and H rise at U 
and fall at D, displaying contagion. Along the path from 1 to D of bad news about H, the price of 
H naturally falls, declining 19 percent from 0.9 to 0.74. The price of E falls as well from 1 to D, 
even though there was no speci!c bad shock to it. It goes from 0.8 to 0.73, a decline of 8.6 per-
cent. The difference in prices between U and D for H is 26.25 percent and for E is 15.7 percent.

Why does E fall in price in the anxious economy? First, because of a portfolio effect. Second, 
because of a consumption effect.

What is crucial in the portfolio effect is that optimists hold more of H after bad news than 
after good news about H. At U, news is so good that both types agree about H and optimists end 

13 Market incompleteness means that there is a node at which agents, at equilibrium prices, cannot create all the 
Arrow securities that span the dimension of the set of successor states.

Table 2—Simulations 1 and 2 

Asset p1 pU pD

(pU 2 pD)/pU 
%

(p1 2 pD)/p1 
% 

Panel A. Representative agent
E 0.9082 0.9082 0.9083 20.01 20.01 
H 0.9901 0.9981 0.9183 8.00 7.25

Panel B. Complete markets and heterogeneous agents 
E 0.5527 0.5554 0.5499 1.0 0.5
H 0.8007 0.9985 0.5998 39.9 25.1
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D. Incomplete Markets and Heterogeneous Agents

Contagion, Portfolio Effect, and Consumption Effect.—Simulations 1 and 2 show that conta-
gion without correlated fundamentals is not a general phenomenon. The !rst example illustrates 
the need for some kind of agent heterogeneity, while the second highlights the need for market 
incompleteness. In the next example we will assume both. Agents are heterogeneous. As before, 
they differ in beliefs and endowments, which are given by qO 5 0.9, q P 5 0.5, eO 5 20, and eP 5 
2,000, respectively. Each type of investor starts with one unit of each asset E and H at the begin-
ning and trades these assets thereafter.

But now markets are assumed to be incomplete. Agents can trade only the physical assets E 
and H, and the consumption good. Arrow securities are assumed not present and agents are not 
allowed to borrow or to sell short. Given that D is followed by four states, two assets are not 
enough to complete markets. But even at 1, markets are incomplete due to the presence of short 
sales constraints.13

Let us take a moment to discuss parameter values before presenting Simulation 3. As before, 
we assume that H’s recovery value is bigger than E’s, H 5 0.2, E 5 0.1. This constitutes a realistic 
assumption since in general the recovery value from a domestic !rm is bigger than the one from 
foreign countries due to the absence of international bankruptcy courts. As above, investors have 
logarithmic utilities and do not discount the future. We think of optimists as the class of inves-
tors who !nd emerging markets an attractive asset class, whereas pessimists are thought of as the 
“normal public” who invest in the US stock market. While the market for emerging market bonds 
accounted for approximately $200 billion, the US stock market accounted for approximately $20 
trillion by the end of 2002. Hence, we have given pessimists 100 times the wealth of optimists.

Results for Simulation 3 are shown in Tables 3, 4, and 5. The !rst thing to notice is that asset 
prices are much higher in Simulation 3 than in Simulation 2. On account of the incomplete mar-
kets, the marginal buyer of the assets is the optimist, so the prices re"ect his higher expectations.

However, there is a more interesting difference. In Simulation 1, the optimist was also the 
(only) marginal buyer, yet there was no contagion. In Simulation 3, prices for E and H rise at U 
and fall at D, displaying contagion. Along the path from 1 to D of bad news about H, the price of 
H naturally falls, declining 19 percent from 0.9 to 0.74. The price of E falls as well from 1 to D, 
even though there was no speci!c bad shock to it. It goes from 0.8 to 0.73, a decline of 8.6 per-
cent. The difference in prices between U and D for H is 26.25 percent and for E is 15.7 percent.

Why does E fall in price in the anxious economy? First, because of a portfolio effect. Second, 
because of a consumption effect.

What is crucial in the portfolio effect is that optimists hold more of H after bad news than 
after good news about H. At U, news is so good that both types agree about H and optimists end 

13 Market incompleteness means that there is a node at which agents, at equilibrium prices, cannot create all the 
Arrow securities that span the dimension of the set of successor states.

Table 2—Simulations 1 and 2 

Asset p1 pU pD

(pU 2 pD)/pU 
%

(p1 2 pD)/p1 
% 

Panel A. Representative agent
E 0.9082 0.9082 0.9083 20.01 20.01 
H 0.9901 0.9981 0.9183 8.00 7.25

Panel B. Complete markets and heterogeneous agents 
E 0.5527 0.5554 0.5499 1.0 0.5
H 0.8007 0.9985 0.5998 39.9 25.1

Almost No Contagion

Why pU>pD for E?

With complete markets, agents are able to 
transfer wealth to the states they think are more likely.

 

Tuesday, September 14, 2010



VOL. 98 NO. 4 1223FOSTEL AND GEANAKOPLOS: LEVERAGE CYCLES AND THE ANXIOUS ECONOMY

D. Incomplete Markets and Heterogeneous Agents

Contagion, Portfolio Effect, and Consumption Effect.—Simulations 1 and 2 show that conta-
gion without correlated fundamentals is not a general phenomenon. The !rst example illustrates 
the need for some kind of agent heterogeneity, while the second highlights the need for market 
incompleteness. In the next example we will assume both. Agents are heterogeneous. As before, 
they differ in beliefs and endowments, which are given by qO 5 0.9, q P 5 0.5, eO 5 20, and eP 5 
2,000, respectively. Each type of investor starts with one unit of each asset E and H at the begin-
ning and trades these assets thereafter.

But now markets are assumed to be incomplete. Agents can trade only the physical assets E 
and H, and the consumption good. Arrow securities are assumed not present and agents are not 
allowed to borrow or to sell short. Given that D is followed by four states, two assets are not 
enough to complete markets. But even at 1, markets are incomplete due to the presence of short 
sales constraints.13

Let us take a moment to discuss parameter values before presenting Simulation 3. As before, 
we assume that H’s recovery value is bigger than E’s, H 5 0.2, E 5 0.1. This constitutes a realistic 
assumption since in general the recovery value from a domestic !rm is bigger than the one from 
foreign countries due to the absence of international bankruptcy courts. As above, investors have 
logarithmic utilities and do not discount the future. We think of optimists as the class of inves-
tors who !nd emerging markets an attractive asset class, whereas pessimists are thought of as the 
“normal public” who invest in the US stock market. While the market for emerging market bonds 
accounted for approximately $200 billion, the US stock market accounted for approximately $20 
trillion by the end of 2002. Hence, we have given pessimists 100 times the wealth of optimists.

Results for Simulation 3 are shown in Tables 3, 4, and 5. The !rst thing to notice is that asset 
prices are much higher in Simulation 3 than in Simulation 2. On account of the incomplete mar-
kets, the marginal buyer of the assets is the optimist, so the prices re"ect his higher expectations.

However, there is a more interesting difference. In Simulation 1, the optimist was also the 
(only) marginal buyer, yet there was no contagion. In Simulation 3, prices for E and H rise at U 
and fall at D, displaying contagion. Along the path from 1 to D of bad news about H, the price of 
H naturally falls, declining 19 percent from 0.9 to 0.74. The price of E falls as well from 1 to D, 
even though there was no speci!c bad shock to it. It goes from 0.8 to 0.73, a decline of 8.6 per-
cent. The difference in prices between U and D for H is 26.25 percent and for E is 15.7 percent.

Why does E fall in price in the anxious economy? First, because of a portfolio effect. Second, 
because of a consumption effect.

What is crucial in the portfolio effect is that optimists hold more of H after bad news than 
after good news about H. At U, news is so good that both types agree about H and optimists end 

13 Market incompleteness means that there is a node at which agents, at equilibrium prices, cannot create all the 
Arrow securities that span the dimension of the set of successor states.
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Panel A. Representative agent
E 0.9082 0.9082 0.9083 20.01 20.01 
H 0.9901 0.9981 0.9183 8.00 7.25

Panel B. Complete markets and heterogeneous agents 
E 0.5527 0.5554 0.5499 1.0 0.5
H 0.8007 0.9985 0.5998 39.9 25.1

VOL. 98 NO. 4 1223FOSTEL AND GEANAKOPLOS: LEVERAGE CYCLES AND THE ANXIOUS ECONOMY

D. Incomplete Markets and Heterogeneous Agents

Contagion, Portfolio Effect, and Consumption Effect.—Simulations 1 and 2 show that conta-
gion without correlated fundamentals is not a general phenomenon. The !rst example illustrates 
the need for some kind of agent heterogeneity, while the second highlights the need for market 
incompleteness. In the next example we will assume both. Agents are heterogeneous. As before, 
they differ in beliefs and endowments, which are given by qO 5 0.9, q P 5 0.5, eO 5 20, and eP 5 
2,000, respectively. Each type of investor starts with one unit of each asset E and H at the begin-
ning and trades these assets thereafter.

But now markets are assumed to be incomplete. Agents can trade only the physical assets E 
and H, and the consumption good. Arrow securities are assumed not present and agents are not 
allowed to borrow or to sell short. Given that D is followed by four states, two assets are not 
enough to complete markets. But even at 1, markets are incomplete due to the presence of short 
sales constraints.13

Let us take a moment to discuss parameter values before presenting Simulation 3. As before, 
we assume that H’s recovery value is bigger than E’s, H 5 0.2, E 5 0.1. This constitutes a realistic 
assumption since in general the recovery value from a domestic !rm is bigger than the one from 
foreign countries due to the absence of international bankruptcy courts. As above, investors have 
logarithmic utilities and do not discount the future. We think of optimists as the class of inves-
tors who !nd emerging markets an attractive asset class, whereas pessimists are thought of as the 
“normal public” who invest in the US stock market. While the market for emerging market bonds 
accounted for approximately $200 billion, the US stock market accounted for approximately $20 
trillion by the end of 2002. Hence, we have given pessimists 100 times the wealth of optimists.

Results for Simulation 3 are shown in Tables 3, 4, and 5. The !rst thing to notice is that asset 
prices are much higher in Simulation 3 than in Simulation 2. On account of the incomplete mar-
kets, the marginal buyer of the assets is the optimist, so the prices re"ect his higher expectations.

However, there is a more interesting difference. In Simulation 1, the optimist was also the 
(only) marginal buyer, yet there was no contagion. In Simulation 3, prices for E and H rise at U 
and fall at D, displaying contagion. Along the path from 1 to D of bad news about H, the price of 
H naturally falls, declining 19 percent from 0.9 to 0.74. The price of E falls as well from 1 to D, 
even though there was no speci!c bad shock to it. It goes from 0.8 to 0.73, a decline of 8.6 per-
cent. The difference in prices between U and D for H is 26.25 percent and for E is 15.7 percent.

Why does E fall in price in the anxious economy? First, because of a portfolio effect. Second, 
because of a consumption effect.

What is crucial in the portfolio effect is that optimists hold more of H after bad news than 
after good news about H. At U, news is so good that both types agree about H and optimists end 

13 Market incompleteness means that there is a node at which agents, at equilibrium prices, cannot create all the 
Arrow securities that span the dimension of the set of successor states.

Table 2—Simulations 1 and 2 

Asset p1 pU pD

(pU 2 pD)/pU 
%

(p1 2 pD)/p1 
% 

Panel A. Representative agent
E 0.9082 0.9082 0.9083 20.01 20.01 
H 0.9901 0.9981 0.9183 8.00 7.25

Panel B. Complete markets and heterogeneous agents 
E 0.5527 0.5554 0.5499 1.0 0.5
H 0.8007 0.9985 0.5998 39.9 25.1

Almost No Contagion

Why pU>pD for E?

With complete markets, agents are able to 
transfer wealth to the states they think are more likely.
→At U, prices reflect the optimists’ preferences 

more than at D.
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up holding none of it. However, at D, when asset volatility has gone up, the difference in opinion 
increases, so optimists see a special opportunity and end up holding all of H. Given constant 
wealth, they have relatively less wealth to spend on E and on consumption. The reduction in the 
demand for E naturally lowers its price. Equivalently, the portfolio effect generates a consump-
tion effect: optimists’ consumption goes down (by 9 percent) and their marginal utility goes up 
from U to D, reducing the marginal utility of E relative to consumption. Thus, the price of E 
mimics the price of H. Since the price at 1 is an average of the prices at U and D, the portfolio 
effect also implies that the price falls from 1 to D. The portfolio and consumption effects also 
explain why the fall of 26.25 percent in the price of H from U to D is bigger than the fall in its 
(optimistic) expected payoff of 8 percent.

Investor heterogeneity and market incompleteness are what generate the portfolio and con-
sumption effects; without them, contagion may well disappear. Heterogeneous beliefs (at time 1) 
make emerging market assets less attractive to the “normal public,” modeled here as pessimists, 
but extremely attractive to another class of investors, modeled here as optimists. Contagion 
becomes possible when these optimistic investors become “crossover” investors, ready to move 
part of their capital to high yield bonds when they see a special opportunity.

This portfolio effect is in line with important changes that have taken place in the inves-
tor base for emerging market assets in recent years: the proportion of crossover investors has 
steadily increased. In 1996 it was approximately 15 percent, and by 2002 it accounted for more 
than 40 percent.14 The portfolio effect jointly with the change in investor base help to explain 
why the correlation between emerging markets and US high yield spreads started to become very 
signi!cant after 1997.15

14 See IMF, GFSR (September 2003).
15 See IMF, GFSR (March 2003). Gonzalez and Levy Yeyati (2005) !nd the breaking point at 1999.

Table 3—Simulation 3, Incomplete Markets: Prices 

1 U D
(U2D)/U 

%
(12D)/1 

% 

v 0.0668 0.0447 0.2429 

Asset 
E 0.7954 0.8630 0.7273 15.72 8.56 
H 0.9097 0.9986 0.7364 26.25 19.05 

Table 4—Simulation 3, Incomplete Markets: Portfolio 

1 U D

Asset O P O P O P 

E 0.6624 1.3376 2 0 2 0 
H 2 0 0 2 2 0 

Table 5—Simulation 3, Incomplete Markets: Consumption and Adjusted Probabilities

Cons. 1 U D UU UD DUU DDU DUD DDD 

mO 0.892 0.109 0.892 0.108 0.798 0.096 0.095 0.012 
xO 19.40 20.80 19.00 22.00 20.20 24.00 22.20 22.40 20.60 
xP 2000.6 1999.2 2001 2002 2002 2000 2000 2000 2000

Contagion

Why pU>pD for E?

At U, both types agree about H and 

optimists end up holding none of it.
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up holding none of it. However, at D, when asset volatility has gone up, the difference in opinion 
increases, so optimists see a special opportunity and end up holding all of H. Given constant 
wealth, they have relatively less wealth to spend on E and on consumption. The reduction in the 
demand for E naturally lowers its price. Equivalently, the portfolio effect generates a consump-
tion effect: optimists’ consumption goes down (by 9 percent) and their marginal utility goes up 
from U to D, reducing the marginal utility of E relative to consumption. Thus, the price of E 
mimics the price of H. Since the price at 1 is an average of the prices at U and D, the portfolio 
effect also implies that the price falls from 1 to D. The portfolio and consumption effects also 
explain why the fall of 26.25 percent in the price of H from U to D is bigger than the fall in its 
(optimistic) expected payoff of 8 percent.

Investor heterogeneity and market incompleteness are what generate the portfolio and con-
sumption effects; without them, contagion may well disappear. Heterogeneous beliefs (at time 1) 
make emerging market assets less attractive to the “normal public,” modeled here as pessimists, 
but extremely attractive to another class of investors, modeled here as optimists. Contagion 
becomes possible when these optimistic investors become “crossover” investors, ready to move 
part of their capital to high yield bonds when they see a special opportunity.

This portfolio effect is in line with important changes that have taken place in the inves-
tor base for emerging market assets in recent years: the proportion of crossover investors has 
steadily increased. In 1996 it was approximately 15 percent, and by 2002 it accounted for more 
than 40 percent.14 The portfolio effect jointly with the change in investor base help to explain 
why the correlation between emerging markets and US high yield spreads started to become very 
signi!cant after 1997.15

14 See IMF, GFSR (September 2003).
15 See IMF, GFSR (March 2003). Gonzalez and Levy Yeyati (2005) !nd the breaking point at 1999.

Table 3—Simulation 3, Incomplete Markets: Prices 

1 U D
(U2D)/U 

%
(12D)/1 

% 

v 0.0668 0.0447 0.2429 

Asset 
E 0.7954 0.8630 0.7273 15.72 8.56 
H 0.9097 0.9986 0.7364 26.25 19.05 

Table 4—Simulation 3, Incomplete Markets: Portfolio 

1 U D

Asset O P O P O P 

E 0.6624 1.3376 2 0 2 0 
H 2 0 0 2 2 0 

Table 5—Simulation 3, Incomplete Markets: Consumption and Adjusted Probabilities

Cons. 1 U D UU UD DUU DDU DUD DDD 

mO 0.892 0.109 0.892 0.108 0.798 0.096 0.095 0.012 
xO 19.40 20.80 19.00 22.00 20.20 24.00 22.20 22.40 20.60 
xP 2000.6 1999.2 2001 2002 2002 2000 2000 2000 2000

Contagion

Why pU>pD for E?

At U, both types agree about H and 

optimists end up holding none of it.

↓
The increase in the demand for E
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up holding none of it. However, at D, when asset volatility has gone up, the difference in opinion 
increases, so optimists see a special opportunity and end up holding all of H. Given constant 
wealth, they have relatively less wealth to spend on E and on consumption. The reduction in the 
demand for E naturally lowers its price. Equivalently, the portfolio effect generates a consump-
tion effect: optimists’ consumption goes down (by 9 percent) and their marginal utility goes up 
from U to D, reducing the marginal utility of E relative to consumption. Thus, the price of E 
mimics the price of H. Since the price at 1 is an average of the prices at U and D, the portfolio 
effect also implies that the price falls from 1 to D. The portfolio and consumption effects also 
explain why the fall of 26.25 percent in the price of H from U to D is bigger than the fall in its 
(optimistic) expected payoff of 8 percent.

Investor heterogeneity and market incompleteness are what generate the portfolio and con-
sumption effects; without them, contagion may well disappear. Heterogeneous beliefs (at time 1) 
make emerging market assets less attractive to the “normal public,” modeled here as pessimists, 
but extremely attractive to another class of investors, modeled here as optimists. Contagion 
becomes possible when these optimistic investors become “crossover” investors, ready to move 
part of their capital to high yield bonds when they see a special opportunity.

This portfolio effect is in line with important changes that have taken place in the inves-
tor base for emerging market assets in recent years: the proportion of crossover investors has 
steadily increased. In 1996 it was approximately 15 percent, and by 2002 it accounted for more 
than 40 percent.14 The portfolio effect jointly with the change in investor base help to explain 
why the correlation between emerging markets and US high yield spreads started to become very 
signi!cant after 1997.15

14 See IMF, GFSR (September 2003).
15 See IMF, GFSR (March 2003). Gonzalez and Levy Yeyati (2005) !nd the breaking point at 1999.

Table 3—Simulation 3, Incomplete Markets: Prices 

1 U D
(U2D)/U 

%
(12D)/1 

% 

v 0.0668 0.0447 0.2429 

Asset 
E 0.7954 0.8630 0.7273 15.72 8.56 
H 0.9097 0.9986 0.7364 26.25 19.05 

Table 4—Simulation 3, Incomplete Markets: Portfolio 

1 U D

Asset O P O P O P 

E 0.6624 1.3376 2 0 2 0 
H 2 0 0 2 2 0 

Table 5—Simulation 3, Incomplete Markets: Consumption and Adjusted Probabilities

Cons. 1 U D UU UD DUU DDU DUD DDD 

mO 0.892 0.109 0.892 0.108 0.798 0.096 0.095 0.012 
xO 19.40 20.80 19.00 22.00 20.20 24.00 22.20 22.40 20.60 
xP 2000.6 1999.2 2001 2002 2002 2000 2000 2000 2000

Contagion

Why pU>pD for E?

At D, the difference in opinion increases and  

 optimists end up holding all of H.
↓

The reduction in the demand for E
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up holding none of it. However, at D, when asset volatility has gone up, the difference in opinion 
increases, so optimists see a special opportunity and end up holding all of H. Given constant 
wealth, they have relatively less wealth to spend on E and on consumption. The reduction in the 
demand for E naturally lowers its price. Equivalently, the portfolio effect generates a consump-
tion effect: optimists’ consumption goes down (by 9 percent) and their marginal utility goes up 
from U to D, reducing the marginal utility of E relative to consumption. Thus, the price of E 
mimics the price of H. Since the price at 1 is an average of the prices at U and D, the portfolio 
effect also implies that the price falls from 1 to D. The portfolio and consumption effects also 
explain why the fall of 26.25 percent in the price of H from U to D is bigger than the fall in its 
(optimistic) expected payoff of 8 percent.

Investor heterogeneity and market incompleteness are what generate the portfolio and con-
sumption effects; without them, contagion may well disappear. Heterogeneous beliefs (at time 1) 
make emerging market assets less attractive to the “normal public,” modeled here as pessimists, 
but extremely attractive to another class of investors, modeled here as optimists. Contagion 
becomes possible when these optimistic investors become “crossover” investors, ready to move 
part of their capital to high yield bonds when they see a special opportunity.

This portfolio effect is in line with important changes that have taken place in the inves-
tor base for emerging market assets in recent years: the proportion of crossover investors has 
steadily increased. In 1996 it was approximately 15 percent, and by 2002 it accounted for more 
than 40 percent.14 The portfolio effect jointly with the change in investor base help to explain 
why the correlation between emerging markets and US high yield spreads started to become very 
signi!cant after 1997.15

14 See IMF, GFSR (September 2003).
15 See IMF, GFSR (March 2003). Gonzalez and Levy Yeyati (2005) !nd the breaking point at 1999.

Table 3—Simulation 3, Incomplete Markets: Prices 

1 U D
(U2D)/U 

%
(12D)/1 

% 

v 0.0668 0.0447 0.2429 

Asset 
E 0.7954 0.8630 0.7273 15.72 8.56 
H 0.9097 0.9986 0.7364 26.25 19.05 

Table 4—Simulation 3, Incomplete Markets: Portfolio 

1 U D

Asset O P O P O P 

E 0.6624 1.3376 2 0 2 0 
H 2 0 0 2 2 0 

Table 5—Simulation 3, Incomplete Markets: Consumption and Adjusted Probabilities

Cons. 1 U D UU UD DUU DDU DUD DDD 

mO 0.892 0.109 0.892 0.108 0.798 0.096 0.095 0.012 
xO 19.40 20.80 19.00 22.00 20.20 24.00 22.20 22.40 20.60 
xP 2000.6 1999.2 2001 2002 2002 2000 2000 2000 2000

Contagion

Leverage is not necessary to generate contagion.

The above portfolio effect is enough.

※The share of crossover investors in emerging markets: 
15% (1996)→40% (2002)

※Leveraged investors: 30% (1998)→5% (2002)
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lateral to borrow money enables them to take more extreme positions, which will have important 
consequences for asset pricing. The model we present now includes two critical features. First, 
agents can use collateral to back promises but are never required to deliver more than the value 
of their collateral and, second, collateral levels needed to back a given promise are endogenously 
determined in equilibrium.

A. The Model

Time and Uncertainty.—The model is a !nite-horizon general equilibrium model, with time 
t 5 1, … , T. Uncertainty is represented by a tree of date-events or states s [ S, including a root 
s 5 1. Each state s Z 1 has an immediate predecessor s*, and each nonterminal node s [ S \ ST 
has a set S 1s 2 of immediate successors. Each successor t [ S 1s 2 is reached from s via a branch 
s [ B 1s 2 ; we write t 5 ss. We denote the time of s by the number of nodes t 1s 2 on the path from 
1 to s. For instance, in our example in Figure 4 we have that the immediate predecessor of UU is 
UU* 5 U. The set of immediate successors of U is S 1U2 5 5UU, UD6. Each of these successors 
is reached from U via a branch in the set B 1U2 5 5U, D6. Finally, the time of U is t 1U2 5 2.

Assets and Collateral.—A !nancial contract k consists of both a promise and collateral back-
ing it, so it is described by a pair 1Ak, Ck 2 . Collateral consists of durable goods, which will be 
called assets. The lender has the right to seize as much of the collateral as will make him whole 
once the loan comes due, but no more.

This paper will focus on a special type of contract. In each state s its promise is given by fs 1̃s, 
where 1̃s [ RS 1s 2 stands for the vector of ones with dimension equal to the number of successors 
of s. The contract 1fs 1̃s, C 2 promises fs units of consumption good in each successor state and 
is backed by collateral C. If the collateral is big enough to avoid default, the price of this special 

Table 6—Simulation 4, Incomplete Markets with 3 Assets: Prices 

1 U D
(U2D)/U 

%
(12D)/1 

% 

v 0.0594 0.09 0.2309 

Asset 
G 0.7817 0.8378 0.7431 11.3 4.9 
B 0.7679 0.8230 0.7301 11.3 4.9 
H 0.8477 0.9162 0.7485 18.9 12.3 

Table 7—Simulation 4, Incomplete Markets with 3 Assets: Portfolio 

1 U D

Asset O P O P O P 

G 0.4669 0.5331 1 0 1 0 
B 0.4675 0.5325 1 0 1 0 
H 2 0 0.5219 1.4781 2 0 

Table 8—Simulation 4, Incomplete Markets with 3 Assets: Consumption and Adjusted Probabilities 

Cons. 1 U D UU UD DUU DDU DUD DDD 

mO 0.894 0.106 0.893 0.108 0.798 0.096 0.095 0.011
xO 19.2 20.5 19.2 22.5 20.7 24 22.25 22.4 20.65 
xP 2000.8 1999.5 2000.8 2001.5 2001.5 2000 2000 2000 2000
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C. Heterogenous Agents &
Incomplete Markets

(with Collateral)

In this case, E (but not H) can be used 

as collateral to borrow money.
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prices are explained entirely by expected payoffs, effective collateral capacities, and the liquidity 
wedge.

At U the price of E in Simulation 5, with collateral, and in Simulation 3, without collateral, 
is high and almost the same. First, the payoff value is high and essentially the same because the 
liquidity wedge, vU, is low and nearly the same in both simulations. Second, the collateral value 
in Simulation 3 is zero by de!nition and in Simulation 5 it is small (since after good news at U, 
the liquidity wedge is small, and the collateral capacity is low in the second period).

At D the price of E is low in both simulations, but not quite as low in Simulation 5. The pay-
off value is low and nearly the same in both simulations, since the liquidity wedge is high and 
nearly the same in both simulations.23 (In Simulation 5 the portfolio and consumption effects and 
endogenous margins cause the liquidity wedge to spike up from 0.044 at U and 0.04 at 1 to 0.25 
at D.24) However, the collateral value becomes signi!cant in Simulation 5, because the liquidity 
wedge is high. There is no collateral value in Simulation 3. This collateral value explains why 
the price at D is bigger when there is collateral, and hence explains why the gap between U and 
D is smaller with collateral than without.25

At 1 the price is higher with collateral than without for three reasons. First, the payoff value is 
higher than it was without collateral since the liquidity wedge is lower in the good phase of the 
leverage cycle. Second, the payoff value is also higher due to the presence of future collateral 
values, which raises future prices. Third, the collateral value is high, even though the liquidity 
wedge is only moderate, because the collateral capacity is high in the good phase of the leverage 
cycle (since the asset values at U and D are still high). The leverage of E at 1 is 1/0.1286 5 7.8, 
while at D it is only 1/0.8651 5 1.2. Looking in hindsight from D at the very high asset prices in 
node 1 attributable to leverage might well lead the press to talk of asset price bubbles.

To sum up, leverage is not necessary for contagion to occur in equilibrium, as shown by 
Simulation 3. Portfolio and consumption effects are suf!cient to generate a liquidity wedge cycle 
that affects payoff values, and hence prices. During normal times, the liquidity wedge is small 
and hence payoff values are large, while during anxious times the liquidity wedge expands, low-
ering payoff values and hence prices.

23 The “wealth effect” implicit in other models that focus on the crisis stage has almost no bite in the anxious stage 
at D: it is true that leverage at 1 has a negative consumption effect at D, since it causes optimists to lose more money. 
But this is almost exactly offset by a positive consumption effect due to the possibility of borrowing again. The fall 
in consumption from U to D of 9 percent that we saw in Simulation 3 is barely worsened to 10 percent by leverage in 
Simulation 5. Hence, the liquidity wedge in the two simulations is nearly the same, and the payoff value at D is only 
slightly lower with collateral than without.

24 The increased uncertainty arising at D about the payoff of H would naturally lower the collateral capacity (raise 
the margin) of H, thus decreasing leverage, were it a collateralizable asset. That is precisely the effect studied in 
Geanakoplos (2003). This in turn would exacerbate the increase in the liquidity wedge caused by the portfolio effect at 
D. In our model in Simulation 5 the margin of E also increases from 1 to D (though not from U to D ). From Table 10 we 
see that mDE 5 0.86 . m1E 5 0.12. This is a consequence of assuming a three-period model with exclusively terminal 
payoffs; as time approaches the end, uncertainty must increase in the absence of news. (Thus, mUE 5 0.88 . m1E 5 0.12 
as well.2 Having obtained a leverage cycle through asset E, we suppressed the leverage cycle via asset H by assuming 
for simplicity that H cannot be used as collateral.

25 One may wonder if leverage could destroy contagion at D since the collateral value might rise enough to offset the 
fall in the payoff values. But this possibility is ruled out by the second part of Pricing Lemma 2.

Table 9—Simulation 5, Incomplete Markets with Collateral: Prices and Interest Rate 

Asset 1 U D
(U 2 D)/U 

%
(1 2 D)/1 

%

E 0.8511 0.8695 0.7416 14.7 12.9 
H 0.9316 0.9985 0.7306 26.8 21.6 
r 0.0000 20.0015 0.0005 

“Bigger” contagion because 

・The room for leverage amplifies the portfolio effect.
・A new channel through which liquidity affects prices: 

The collateral value.
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margins. The differentiated behavior in collateral values explains the differential fall in prices; 
the changes in payoff values for both assets are virtually the same across all states. From U to D 
the fall in payoff values of 16.5 percent for both assets is cushioned by an increase of 3.7 percent 
in the collateral value for EG, but only of 0.9 percent for EB. From 1 to D the difference is even 
more drastic, since the common fall in payoff values of approximately 12 percent is cushioned 
by an increase in the collateral value of 1 percent for EG but exacerbated by a further decrease 
in the collateral value of 2.2 percent for EB.28

More precisely, at D the collateral capacities of EG and EB are quite different, giving rise to 
LTVs of 1 2 mDG 5 0.26 and 1 2 mDB 5 0.07, respectively. The high liquidity wedge vD 5 0.24 
and the different borrowing capacities give rise to different collateral values of CVDG 5 0.04 
and CVDB 5 0.01. At U the collateral capacities are also very different, but the liquidity wedge 
is so low 1vU 5 0.042 that the collateral values are negligible and thus virtually the same, CVUG 
5 0.007 and CVUB 5 0.002. At 1, the endogenous LTVs are 1 2 m1G 5 0.89 and 1 2 m1B 5 
0.88, which though big are very similar. Combined with a low liquidity wedge 1v1 5 0.042 , they 
lead to very similar, though not negligible, collateral values of CV1G 5 0.03 and CV1B 5 0.028.

28 As before, it can be shown that the result is robust to different parameter speci!cations. We will save the reader 
from this discussion since there is nothing conceptually new from the analysis already presented.

qO qP

eP eO

Figure 5. Robustness Analysis

In all the regions from 1 to 11, 
contagion occurs in equilibrium. 
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A. Model

Emerging Countries.—In each state, s [ S, each country ks chooses to issue assets. To sim-
plify our calculation, we assume that each country has only one chance to issue assets and is 
not allowed to trade on secondary markets. We also assume that countries consume only at the 
period of issuance and at the end.29 Each country ks has Bernoulli utility uks 1x 2 for consumption 
of x units of the consumption good in state s and in states t [ ST 1s 2 , where ST 1s 2 is the set of 
terminal nodes that follow s. Utilities satisfy the usual assumptions discussed before. Country 
ks assigns subjective probability qa

ks to the transition from any state a* to a. (Naturally qs
ks 5 1.) 

Letting q–a
ks be the product of all qb

ks along the path from s to a, the von Neumann–Morgenstern 
expected utility to country ks is

(14)  U ks 5    a    q–a
ks 1dks 2 t 1a 22t 1s 2 uks 1xa2 .

 a[5s 6< ST 1s 2

We denote the issuance at s of country ks by zks. Countries are endowed with the consumption 
good at each terminal node t [ ST 1s 2 . In the absence of any endowment, they need to issue debt 
in order to consume at s.

Types and Symmetric Information.—In each state s [ S, there are two types of countries, 
“good,” k 5 G, and “bad,” k 5 B, issuing assets in the primary market. Assets issued by different 
types differ in their deliveries; the good type always pays at least as much as the bad type: DaG 
$ DaB, 5 a [ S. We assume that the deliveries of countries of the same type are the same (even 
if they were issued at different states). Thus, all assets known to be good (bad) at s will trade for 
the same price psG 1  psB2 , whether issued at s and trading on the primary market at s, or issued 

29 Adding intermediate consumption when countries are not allowed to trade or issue would not affect any of the 
results.

Table 13—Simulation 6, Incomplete Markets with Collateral, 3 Assets: Prices 

Asset 1 U D
(U 2 D)/U 

%
(1 2 D)/1 

% 

G 0.8699 0.8864 0.7726 12.8 11.2 
B 0.8458 0.8654 0.7298 15.7 13.7 
H 0.9311 0.9985 0.7332 26.5 21.2 
rs 0.0000 20.0015 0.0005 

Table 14—Simulation 6, Incomplete Markets with Collateral, 3 Assets:  
Price Components, Liquidity Preference, and Margins 

1 U D
(U 2 D)/pU 

%
(1 2 D)/p1 

% 

v 0.0412 0.0409 0.2471 

Assets 
G PV 0.8394 0.8791 0.7327 16.5 12.2 

CV 0.0306 0.0079 0.0396 23.7 21.0 
m 0.1119 0.7747 0.7410 

B PV 0.8169 0.8636 0.7199 16.6 11.5 
CV 0.0289 0.0020 0.0099 20.9 2.2
m 0.1371 0.9423 0.9315

Differential Contagion

“Differential” contagion because 
G and B have different endogenous values as collaterals. 
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Figure 6. Contagion for Disagreement Level 0.2

Figure 7. Contagion for Disagreement Level 0.4

Wealth Gap Fosters Contagion
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C. Heterogenous Agents &
Incomplete Markets
(with Collateral and 
Adverse Selection)
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Table 16—Simulation 7, Incomplete Markets with Collateral and Adverse Selection: Issuance 

Type 1 U D 
(U 2 D)/U 

% 
(1 2 D)/1 

% 

G 0.8018 0.8524 0.0808 90 89.9 
B 1.0000 1.0000 0.7500 25 25

Table 15—Simulation 7, Incomplete Markets with Collateral and Adverse Selection: Prices 

Asset 1 U D
(U 2 D)/U 

%
(1 2 D)/1 

% 

G 0.8149 0.8409 0.6957 17.3 14.6 
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rs 0.0000 0.0000 0.0000 

(Differential) Contagion
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Table 16—Simulation 7, Incomplete Markets with Collateral and Adverse Selection: Issuance 

Type 1 U D 
(U 2 D)/U 

% 
(1 2 D)/1 

% 

G 0.8018 0.8524 0.0808 90 89.9 
B 1.0000 1.0000 0.7500 25 25

Table 15—Simulation 7, Incomplete Markets with Collateral and Adverse Selection: Prices 

Asset 1 U D
(U 2 D)/U 

%
(1 2 D)/1 

% 

G 0.8149 0.8409 0.6957 17.3 14.6 
B  0.7807 0.8117 0.6385  21.3 18.2 
H 0.8849 0.9967 0.6326 36.5 28.5 
rs 0.0000 0.0000 0.0000 

Issuance Rationing
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