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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

FIGURE 4
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4.3 Bounds on price discounts due to illiquidity
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4.4 Comparative Statics
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5 Bondholder Trading Behavior

*	 ���� ������	 &� �	���E� ��� &����	�	��� �% � $�	������� �� ���� ��� �������� ��

� ������	� �� ��� "���� ���� &���� "������ �	 � "��%����� ������ #�����( !��	

�	�	���� �������� �""�������' ��� $�	������� �����E�� ���� ����� �� �	 �	�������

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

$���#� &��������( ;�	�� �� &��� $� &����	� �� ���� �� � ��&�� "����( ����	 ����

&���� ������� ���� �����	� ����#� �	������� �� ��%���� $���#�� #��� ������( �	

�#"������ ����� �	 ����9����� ��$� $� ,����#�	 �� ��( C���/D ��""���� ��� ����

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

FIGURE 10

� 



������ � ����������� �	 � $�	�#��� ���� ��� "����	���� "���� ������	���� ����

��� ����"��$�� �� ��� $�	������� �� � %�	����	 �% ��#� �� #������� �	� "��)�#���

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

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

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

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

��� $�	������� &��� $� #��� &����	� �� ���� ��� �������� �� � ������� ������	� ��

����� ��� ���� �% %���	� ������	�E����	 �����(

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

���	��( 0�%���� ���� �� #������� $� �������� C�����9��$� �����- � 	�
���� ����D

�	� ��� ���������� �% ������ - �� ��� ������	� ��� $�	������� �� ����� �� ���� ���

$�	� �� ������� �	������� �	 $��� �������� �	� ���������� �	� ��	 ����� ��	�����9

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

��
 �
	
�
 ���

TABLE 1

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���#����� - ��� ��#� ���" �� �� � ����
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Figure 3: Liquidity spreads with and without voluntary sales in the default-risky case( 3���#����� - ��� ��#� ���" �� �� � ���� C�	�
#�	��D' ��� ����9%��� �	������ ���� �� � � ��' ��� ������� 	�#$�� �% #�����9#����� ������ %�� ��� �������� �� � � �
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Figure 4: Credit spread and total yield spread for the base case scenario( 3���#����� - ��� ��#� ���" �� �� � ���� C�	� #�	��D' ���
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Figure 5: The percentage proportion of liquidity and credit risk compensation in the total yield spread( 3���#����� - ��� ��#� ���"
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Figure 7: Liquidity spreads for varying liquidity shock probabilities C��. ������"�	��	� �� <M' � M �	� � M ������ "��$�$�������
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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'
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