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Liquidity and Credit Risk 
  

Jan Ericsson and Olivier Renault 
  
 
 

Executive summary 
 
This paper focuses on the interaction between credit risk and liquidity spreads in the 
setup of a firm-value based model of credit risk. 
 
Motivation 
  
Credit and liquidity risks have been put forward as the two main justifications for the 
existence of yield spreads above benchmark treasury notes or bonds. While a rapidly 
growing body of literature has focused on credit risk since Merton (1974), liquidity 
has remained a relatively unexplored topic, in particular for defaultable securities. The 
purpose of this paper is to propose a simple structural model of liquidity and credit 
risk in an attempt to better understand the interaction between these two sources of 
risk. 
  
Structural credit risk models along the lines of Merton (1974) are often criticized on 
the following two counts. First it is argued that the levels of yield spreads generated 
by the models are too low to be consistent with observed spreads. However it should 
be noted that empirical tests typically fail to take into account that these models only 
price credit risk. If prices on corporate bonds reflect compensation for other sources 
of risk such as illiquidity then one should expect to find that these models overprice 
bonds. 
  
A second criticism often brought up is that the levels of credit spreads obtained with 
most structural models are negligible for very short maturities which is inconsistent 
with empirical evidence. Our model implies non trivial liquidity premia for short 
maturities and can thus resist this line of criticism. 
  
In recent empirical work on credit spreads, Anderson and Sundaresan (2000) have 
shown that although sophisticated structural models are often able to capture large 
parts of the variation in spread indices, during some subsamples they fail to do so. 
This suggests that another factor exogenous to their model is at play. We posit that a 
natural candidate for an additional factor should be one that captures the liquidity of 
corporate debt markets. 
  
The Model 
  
The paper models credit risk in a modified Merton (1974) framework and introduces 
liquidity risk. When the firm is solvent, the bearer of a bond is subjected to random 
liquidity shocks. Such shocks can for example reflect cash constraints or rebalancing 
of the investor's portfolio because the specific bond is no longer appropriate for 
hedging or diversification purposes. With a certain probability he may have to sell his 
bond immediately. The price he would have to sell at is assumed to be a random 
fraction of the price in a perfectly liquid market. The distribution of this fraction is 



modelled as a function of the number of traders active in the market for a particular 
bond. 
  
The supply side of the market is an endogenous function of the state of the firm and 
the probability of liquidity shocks. When there is no liquidity shock, the bondholder 
still has the option to sell if the price he can obtain is good enough. Although if a 
bondholder could hold the bond until maturity he would avoid accepting a discount 
altogether, he will sell if the price is better than the expected value of waiting. By 
waiting he exposes himself to the risk of being forced to sell at a less favourable price. 
  
Numerical results and empirical tests 
  
Our model implies that liquidity spreads are decreasing and convex functions of time 
to maturity. This is consistent with empirical evidence on markets for Treasury 
securities both in the US and Germany. Our model thus allows to reconcile structural 
models of default with observed non-zero spreads for very short maturities. 
  
In addition to the shape of the term structure our model implies that the level of 
liquidity premia is correlated to the probability of financial distress. The premia will 
be higher when default is likely as bondholders will have less time to look for 
attractive offers and may have to liquidate their positions on unfavourable terms. 
  
Furthermore, we show that the optimal trading behaviour of the bondholder is a 
function of time to maturity, firm risk and leverage. The bondholder's behaviour is 
summarized by the discount that he is willing to sell his security at. When time to 
maturity is short there is a relatively small chance that he will be forced to sell his 
bond at an unfavourable price. He will thus be unwilling to accept a large discount. 
However when the bond maturity is distant he will be willing to sell at a relatively 
lower price. Hence our model implies that the market for recent vintages should be 
more active than seasoned ones. Furthermore our model predicts that trading should 
be more active the riskier the issue. When the firm is near default the probability of a 
sudden shortening of a bond's effective maturity may be substantial and the 
willingness of bondholders to sell will increase. 
  
Two of the predictions of our model are that young issues should be more liquid (i.e. 
carry a lower liquidity spread) than seasoned ones and that liquidity spreads should be 
correlated with the level of credit risk. Taking credit ratings as measures of default 
risk and choosing two proxies of liquidity (time elapsed since issuance and an on-the-
run / off- the-run spread), we test these hypotheses on a sample of over 500 US 
corporate bonds. We find that, on average, a recently issued corporate bond can be 
expected to trade at around 14 basis points discount compared to an identical (same 
remaining maturity, rating etc.) but older bond. There is evidence in our sample of 
larger liquidity spreads for shorter bonds as predicted by our model. We also find 
support for the correlation between credit risk and liquidity spreads which is also a 
prediction of the model. The latter result is compatible with the intuition that being 
able to liquidate a position quicky is more valuable when default is near than when 
the firm is in good financial health. 
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3 Results in the Default Risk-free Case
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4 Results in the Default-risky Case
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4.1 The Term Structure of Liquidity Spreads
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4.2 The Components of Yield Spreads
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4.3 Bounds on price discounts due to illiquidity

*	 ����� �� �	������	� ��� "�������� ���"� �% ��� ���# ��������� �� &��� $� ���%��

�� ���	 ��#� �	������	 %�� ��� $������� �% "���� ������	��( 
�	����� ������ @

&���� "���� ����� ������	�� �	 ��� ���� &��	 	� ����� ����� ��� ����&��' �����

�	 ��� �	���������� ���� �	� �	����' ����� �""�� �	� ��&�� $��	��(

3���� ������	�� ��		�� $� ������� ���	 ��� �##������ "��#�	� �% ��� ����9

���	�� $�	���"��� ������	� � �% ��� $�	� �� ��$B��� �� ��%���� ����( *	 ��� ��9

%���� ����9%��� ����' �� ��		�� �)���� ��� �)"����� ������	� �����"������ �% �������

������ �� �� ��� "���� ������	� �� ���� $��	��� �$��� $� ���
¡
�
 �� �

¢
��� ������	� �� $��	��� $���& $� ����
 �����&��� ��� $�	������� &���� $�

&����	� �� �##�������� ���� �� ��� "������	( !����	 ����� $��	��' ��� ������	�

�	������� �	� �� ��	����' �������	� ��� ������ "��$�$����� �% �	 ������� ���������

�����( 8��������' ��� "��$�$����� �% � ��������� ����� ����	� ��� ��%� �% � ����

��	� $�	� ��	�� �� � �	� �% 	� ����� ���� �� ����&��' ��� �"���� ��	������ �� ���

�@�� � ���	� � � 
�' � � 
� � � ���	
�' � � ��
� � � ����� � � ��� � � 	�� � � �(

��



�""�� ���#"����( ;�&���� ���� �� 	�� ��� ���� &��	 &� ��	 ���� ����	� ��� ��%�

�% ��� $�	� $������ ��� "��$�$����� �% � ����	���� ���� ���� �	������� &��� ��#�

�� #������� �	� ���� ������ ��#� �% ��� �#"��� �% ��� �	������	� ���������� �% �

�����( *	 %���' �� ��	������ �� ��� ��&�� $��	�' $������ %�� ��	��� #��������� ���

"��$�$����� ���� � $�	������� ����� �	 �	����"����	 �% � ��������� ����� �""�������

�	�(�A ��� ��	�����	�� �� ��� ��&�� ���#"���� ��� �� ����	���� ����� �	%����� �

�#����� ��" �	 ��� ������ ������ �����	� %��# �����������( ��� "����	�� �% �	 �""��

$��	� �	 "���� ������	�� $� �����% ������ � ��&	&��� ���"�	� ���# ��������� �%

��������� �"�����( ��� "����$����� �% "���#"���� ������ $� ��� $�	������� ��

&��� �� %����� ��������� ������ %������ ��&��� ��� ��	� �	� �% ���� ���# ���������

�	� $� ���	� ��' ��	�� �� ���� �� � ��	��) ���"�(

FIGURE 6

4.4 Comparative Statics
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5 Bondholder Trading Behavior
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6 Dealer Trading Behavior
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6.1 Bond pricing with state dependent dealer behavior
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7 Testing the Model’s Predictions
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Appendix A : Expected Discounts
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Appendix B : Spread Constructions
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Appendix C: Dealer behavior
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Table 4: Correlation matrix of independent variables
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Figure 2: Liquidity spreads with and without voluntary sales in the case without default risk( 3���#����� - ��� ��#� ���" �� �� � ����
C�	� #�	��D' ��� ����9%��� �	������ ���� �� � � ��' ��� ������� 	�#$�� �% #�����9#����� ������ %�� ��� �������� �� � � �
 ��� "��$�$����� �% � ���������

����� �� � � ������ &���� ������"�	�� �� � ������ "��$�$����� �% 	� �% ����	� �� ����� �	� �����(



Figure 3: Liquidity spreads with and without voluntary sales in the default-risky case( 3���#����� - ��� ��#� ���" �� �� � ���� C�	�
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Figure 4: Credit spread and total yield spread for the base case scenario( 3���#����� - ��� ��#� ���" �� �� � ���� C�	� #�	��D' ���
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Figure 5: The percentage proportion of liquidity and credit risk compensation in the total yield spread( 3���#����� - ��� ��#� ���"
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Figure 7: Liquidity spreads for varying liquidity shock probabilities C��. ������"�	��	� �� <M' � M �	� � M ������ "��$�$�������
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Figure 8: Liquidity spreads for varying levels of asset volatility( ����� "���#����� - ��� ��#� ���" �� �� � ���� C�	� #�	��D' ��� ����9%���
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Figure 9: Liquidity spreads for varying levels of �, the cost of illiquidity in the market for distressed debt( ����� "���#����� - ���
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Figure 12: Liquidity spreads with a risk averse dealer for varying levels of �( ����� "���#�����- ��� ��#� ���" �� �� � ���� C�	� #�	��D'
��� ����9%��� �	������ ���� �� � � ��' ��� ������� 	�#$�� �% ������� ������ %�� ��� �������� �� � � �
 ��� "��$�$����� �% � ��������� ����� �� � � ������
&���� ������"�	�� �� � ������ "��$�$����� �% 	� �% ����	� �� ����� �	� ����� �	� ��� �����9��$� ����� �� � � ��
( ��� $�	���"��� ����� ��� 	 � ��
�	� ��� ���� �% ����������� �	 ��� ���������� ��$� #����� �� � � ��� ��� ��%���� ��������� �� ��� �	 "��"�����	 �� ��� ����� ��$� ����� � � ������� ���

��� �������� ���� �������	 �% ��� ������� ��  � 	(



0

20

40

60

80

-30

-20

-10

0

10

20

86 87 88 89 90 91 92 93 94 95 96

VIX SPRET

(a)

-2

0

2

4

6

8

10

86 87 88 89 90 91 92 93 94 95 96

RFRATEMEAN SLOPE

(b)

1800

2000

2200

2400

2600

2800

86 87 88 89 90 91 92 93 94 95 96

M2M1

(c)

40

60

80

100

120

140

160

86 87 88 89 90 91 92 93 94 95 96

DEFPREM

(d)

-10

0

10

20

30

40

86 87 88 89 90 91 92 93 94 95 96

TRESLIQ

(e)

Figure 13: Plots of spread regressors( 3�	�� C�D ��"���� ��� ����� #����� ���������� "��)��� $� ��� I*1 C��%� ��	� �����D �	� ��� �����	 �	 ���
,F3 <  �	��) C&���� 9 ����� ��	� �����D( 3�	�� C$D ��"����	�� ��� ���"� �% ��� ���# ��������� C&�(��Q ����� ������	���� $��&��	 � �	� � ����
$�	��#��� �������� $�	��D �	� ��� #��	 ����� �"����� ����� �� #�������' $��� �	 "����	���� "��	��( 3�	�� C�D "���� ��� ������ ����� �	������� �	�

"�	�� C�D "���� ��� �"���� $��&��	 2����H� 666 �	� ��� ���"����� $�	� ����� �	�����( ��	���� "�	�� C�D �� � "��� �% ��� ������	�� �	 �����
$��&��	 ��� �	9���9��	 �	� 	�)� #��� ����	��� ������ / ���� �������� $�	��(



RESEARCH PAPER SERIES 
 

Extra copies of research papers will be available to the public upon request.  In order to obtain copies of past or future works, please 
contact our office at the location below.  As well, please note that these works will be available on our website, www.fame.ch, under 
the heading "Research" in PDF format for your consultation.  We thank you for your continuing support and interest in FAME and 
look forward to serving you in the future. 

 

 

  
 

 
 
 

N° 41: Testing for Concordance Ordering 
Ana C. CEBRIÁN, Universidad de Zaragoza, Michel DENUIT, Université Catholique de Louvain,  
Olivier SCAILLET, HEC Genève and FAME, University of Geneva; March 2002 
 
 

N° 40: Immunization of Bond Portfolios: Some Ne w Results 
Olivier de La GRANDVILLE, University of Geneva; February 2002 
 
 

N° 39: Weak Convergence of Hedging Strategies of Contingent Claims  
Jean-Luc PRIGENT, Thema, Université de Cergy-Pontoise; Olivier SCAILLET, HEC Genève and FAME, 
University of Geneva; January 2002 
 
 

N° 38: Indirect Estimation of the Parameters of Agent Based Models of Financial Markets 
Manfred GILLI, University of Geneva; Peter WINKER, International University in Germany; November 2001 
 
 

N° 37: How To Diversify Internationally? A comparison of conditional and unconditional asset allocation methods. 
Laurent BARRAS, HEC-University of Geneva, International Center FAME; Dušan ISAKOV, HEC-University of 
Geneva, International Center FAME;  November 2001 
 
 

N° 36: Coping with Credit Risk 
Henri LOUBERGÉ, University of Geneva, Harris SCHLESINGER, University of Alabama; October 2001 
 
 

N° 35: Country, Sector or Style: What matters most when constructing Global Equity Portfolios? An empirical 
investigation from 1990-2001. 
Foort HAMELINK, Lombard Odier & Cie and Vrije Universiteit; Hélène HARASTY, Lombard Odier & Cie;  
Pierre HILLION, Insead (Singapore), Academic Advisor to Lombard Odier & Cie; October 2001 
 
 

N° 34: Variable Selection for Portfolio Choice 
Yacine AÏT-SAHALIA, Princeton University & NBER, and Michael W. BRANDT, Wharton School,  
University of Pennsylvania & NBER;  February 2001 
(Please note: The complete paper is available from the Journal of Finance 56, 1297-1351.) 
 
 

N° 33: The Characteristics of Individual Analysts’ Forecast in Europe 
Guido BOLLIGER, University of Neuchâtel and FAME; July 2001 
 
 

N° 32: Portfolio Diversification: Alive and Well in Euroland 
Kpaté ADJAOUTE, HSBC Republic Bank (Suisse), SA and Jean-Pierre DANTHINE, University of Lausanne, 
CEPR and FAME; July 2001 
 
 

N° 31: EMU and Portfolio Diversification Opportunities 
Kpate ADJAOUTÉ, Morgan Stanley Capital International, Geneva and Jean-Pierre DANTHINE, University  
of Lausanne, CEPR and FAME; April 2000 
 
 



 
 

 

 

  
 

  

N° 30: Serial and Parallel Krylov Methods for Implicit Finite Difference Schemes Arising in Multivariate  
Option Pricing 
Manfred GILLI, University of Geneva, Evis KËLLEZI, University of Geneva and FAME,  
Giorgio PAULETTO, University of Geneva; March 2001 
 
 

N° 29: Liquidation Risk 
Alexandre ZIEGLER, HEC-University of Lausanne, Darrell DUFFIE, The Graduate School of Business,  
Stanford University; April 2001 
 
 

N° 28: Defaultable Security Valuation and Model Risk 
Aydin AKGUN, University of Lausanne and FAME; March 2001 
 
 

N° 27: On Swiss Timing and Selectivity: in the Quest of Alpha 
François -Serge LHABITANT, HEC-University of Lausanne and Thunderbird, The American Graduate School  
of International Management; March 2001 
 
 

N° 26: Hedging Housing Risk 
Peter ENGLUND, Stockholm School of Economics, Min HWANG and John M. QUIGLEY, University  
of California, Berkeley; December 2000 
 
 

N° 25: An Incentive Problem in the Dynamic Theory of Banking 
Ernst-Ludwig VON THADDEN, DEEP, University of Lausanne and CEPR; December 2000 
 
 

N° 24: Assessing Market Risk for Hedge Funds and Hedge Funds Portfolios 
François -Serge LHABITANT, Union Bancaire Privée and Thunderbird, the American 
Graduate School of International Management; March 2001 
 
 

N° 23: On the Informational Content of Changing Risk for Dynamic Asset Allocation 
Giovanni BARONE-ADESI, Patrick GAGLIARDINI and Fabio TROJANI, Università della Svizzera Italiana; 
March 2000 
 

 
N° 22: 

 
The Long-run Performance of Seasoned Equity Offerings with Rights: Evidence From the Swiss Market 
Michel DUBOIS and Pierre JEANNERET, University of Neuchatel; January 2000 
 
 

N° 21: Optimal International Diversification: Theory and Practice from a Swiss Investor's Perspective 
Foort HAMELINK, Tilburg University and Lombard Odier & Cie; December 2000 
 
 

N° 20: A Heuristic Approach to Portfolio Optimization 
Evis KËLLEZI; University of Geneva and FAME, Manfred GILLI, University of Geneva; October 2000 
 
 

N° 19: Banking, Commerce, and Antitrust 
Stefan Arping; University of Lausanne; August 2000 
 
 



 
 

 

 

  
 

  

N° 18: Extreme Value Theory for Tail-Related Risk Measures 
Evis KËLLEZI; University of Geneva and FAME, Manfred GILLI, University of Geneva; October 2000 
 
 

N° 17: International CAPM with Regime Switching GARCH Parameters 
Lorenzo CAPIELLO, The Graduate Institute of International Studies; Tom A. FEARNLEY, The Graduate Institute 
of International Studies and FAME; July 2000 
 
 

N° 16: Prospect Theory and Asset Prices  
Nicholas BARBERIS, University of Chicago; Ming HUANG, Stanford University; Tano SANTOS, University  
of Chicago; September 2000  
 
 

N° 15: Evolution of Market Uncertainty around Earnings Announcements  
Dušan ISAKOV, University of Geneva and FAME; Christophe PÉRIGNON, HEC-University of Geneva  
and FAME; June 2000 
 
 

N° 14: Credit Spread Specification and the Pricing of Spread Options  
Nicolas MOUGEOT, IBFM -University of Lausanne and FAME; May 2000 
 
 

N° 13: European Financial Markets After EMU: A First Assessment  
Jean-Pierre DANTHINE, Ernst-Ludwig VON THADDEN, DEEP, Université de Lausanne and CEPR and Francesco 
GIAVAZZI, Università Bocconi, Milan, and CEPR; March 2000 
 
 

N° 12: Do fixed income securities also show asymmetric effects in conditional second moments? 
Lorenzo CAPIELLO, The Graduate Institute of International Studies; January 2000  
 
 

N° 11: Dynamic Consumption and Portfolio Choice with Stochastic Volatility in Incomplete Markets 
George CHACKO, Harvard University; Luis VICEIRA, Harvard University; September 1999 
 
 

N° 10: Assessing Asset Pricing Anomalies  
Michael J. BRENNAN, University of California, Los Angeles; Yihong XIA, University of Pennsylvania; July 1999  
 
 

N° 9: Recovery Risk in Stock Returns 
Aydin AKGUN, University of Lausanne & FAME; Rajna GIBSON, University of Lausanne; July 1999 
 
 

N° 8: Option pricing and replication with transaction costs and dividends  
Stylianos PERRAKIS, University of Ottawa; Jean LEFOLL, University of Geneva; July1999 
 
 

N° 7: Optimal catastrophe insurance with multiple catastrophes 
Henri LOUBERGÉ, University of Geneva; Harris SCHLESINGER, University of Alabama; September 1999 
 



 
 

 

 

  
 

N° 6: Systematic patterns before and after large price changes:  Evidence from high frequency data  
from the Paris Bourse 
Foort HAMELINK, Tilburg University; May 1999 
 
 

N° 5: Who Should Buy Long -Term Bonds?  
John CAMPBELL, Harvard University; Luis VICEIRA, Harvard Business School; October 1998  
 
 

N° 4: Capital Asset Pricing Model and Changes in Volatility 
André Oliveira SANTOS, Graduate Institute of International Studies, Geneva; September 1998 
 
 

N° 3: Real Options as a Tool in the Decision to Relocate: An Application to the Banking Industry 
Pascal BOTTERON, HEC-University of Lausanne; January 2000  
 
 

N° 2: Application of simple technical trading rules to Swiss stock prices: Is it profitable? 
Dušan ISAKOV, HEC-Université de Genève; Marc HOLLISTEIN, Banque Cantonale de Genève; January 1999 
 
 

N° 1:  
 

Enhancing portfolio performance using option strategies: why beating the market is easy. 
François -Serge LHABITANT, HEC-University of Lausanne; December 1998 
 
 

 



 

 

  
 

 

International Center FAME - Partner Institutions 
 

 

The University of Geneva 
The University of Geneva, originally known as the Academy of Geneva, was founded in 1559 by Jean Calvin 
and Theodore de Beze.  In 1873, The Academy of Geneva became the University of Geneva with the 
creation of a medical school.  The Faculty of Economic and Social Sciences was created in 1915.  The 
university is now composed of seven faculties of science; medicine; arts; law; economic and social sciences; 
psychology; education, and theology.  It also includes a school of translation and interpretation; an institute of 
architecture; seven interdisciplinary centers and six associated institutes. 

 
More than 13’000 students, the majority being foreigners, are enrolled in the various programs from the 
licence to high-level doctorates. A staff of more than 2’500 persons (professors, lecturers and assistants) is 
dedicated to the transmission and advancement of scientific knowledge through teaching as well as 
fundamental and applied research. The University of Geneva has been able to preserve the ancient European 
tradition of an academic community located in the heart of the city. This favors not only interaction between 
students, but also their integration in the population and in their participation of the particularly rich artistic and 
cultural life. http://www.unige.ch 
 
The University of Lausanne 
Founded as an academy in 1537, the University of Lausanne (UNIL) is a modern institution of higher 
education and advanced research.  Together with the neighboring Federal Polytechnic Institute of Lausanne, 
it comprises vast facilities and extends its influence beyond the city and the canton into regional, national, and 
international spheres. 
 
Lausanne is a comprehensive university composed of seven Schools and Faculties: religious studies; law; arts; 
social and political sciences; business; science and medicine. With its 9’000 students, it is a medium-sized 
institution able to foster contact between students and professors as well as to encourage interdisciplinary 
work. The five humanities faculties and the science faculty are situated on the shores of Lake Leman in the 
Dorigny plains, a magnificent area of forest and fields that may have inspired the landscape depicted in 
Brueghel the Elder's masterpiece, the Harvesters.  The institutes and various centers of the School of 
Medicine are grouped around the hospitals in the center of Lausanne. The Institute of Biochemistry is located 
in Epalinges, in the northern hills overlooking the city. http://www.unil.ch 
 
The Graduate Institute of International Studies 
The Graduate Institute of International Studies is a teaching and research institution devoted to the study of 
international relations at the graduate level. It was founded in 1927 by Professor William Rappard to 
contribute through scholarships to the experience of international co-operation which the establishment of the 
League of Nations in Geneva represented at that time. The Institute is a self-governing foundation closely 
connected with, but independent of, the University of Geneva. 
 
The Institute attempts to be both international and pluridisciplinary. The subjects in its curriculum, the 
composition of its teaching staff and the diversity of origin of its student body, confer upon it its international 
character.  Professors teaching at the Institute come from all regions of the world, and the approximately 650 
students arrive from some 60 different countries. Its international character is further emphasized by the use 
of both English and French as working languages. Its pluralistic approach - which draws upon the methods of  
economics, history, law, and political science -reflects its aim to provide a broad approach and in-depth 
understanding of international relations in general. http://heiwww.unige.ch 
 
 



Prospect Theory
and Asset Prices
Nicholas BARBERIS
University of Chicago

Ming HUANG
Stanford University 

Tano SANTOS
University of Chicago

2000 FAME Research Prize
Research Paper N° 16

FAME - International Center for Financial Asset Management and Engineering

THE GRADUATE INSTITUTE OF
INTERNATIONAL STUDIES

40, Bd. du Pont d’Arve
PO Box, 1211 Geneva 4

Switzerland 
Tel (++4122) 312 09 61  
Fax (++4122) 312 10 26

http: //www.fame.ch 
E-mail: admin@fame.ch


