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Abstract

This thesis presents three studies in Credit Risk Modelling. The first two studies are 

exploratory in nature. They investigate whether structural models can be used to price 

sovereign debt and obtain a creditworthiness variable for countries. In the first study, we test 

the ability of an extended structural model proposed by Cathead and El-Jahel (2003) to 

capture the dynamics of the Mexican Brady Par. Using market prices and a Kalman Filter 

methodology, we estimate the model and obtain the distance-to-default, which is an implicit 

variable that drives the country’s creditworthiness. The model is slightly superior to one 

which assumes that the distance-to-default follows a random walk. We find that 

approximately 80% of the distance-to-default can be explained by just a few economic 

factors. When this variable is approximated from these factors and substituted back into the 

models, the Cathead and El-Jahel model still pedorms better than the naive model both in 
sample and out-of sample, albeit only by a small margin.

The second study extends the above analysis and investigates the dynamics and co-
movements of the distance-to-default across different countries, specifically: Argentina, 

Brazil, Mexico and Venezuela. We find that a few country fundamental variables, and 

external variables, including a variable that measures market sentiment, are able to explain 

up to approximately 80% of the distance-to-default of each country. Although country- 

specific factors are statistically significant in explaining the distance-to-default, external 

factors (such as the US stock market index, interest rates and market interdependence 

across countries) are much more impodant in explaining the dynamics of this variable.

The last study makes a comparison between two Credit Podfolio Risk Models: CreditMetrics 
versus CreditRisk+. The paper builds on work done by Koyluoglu and Hickman (1998), but 

we make a significant extension by assessing the impact of migration risk on credit-risk. We 

make a very careful comparison of Credit-Value-at-Risk for the two models using Monte 

Carlo techniques on standardised podfolios of bonds. The conclusion is that for regulators, 

which model is used matters very little. This is because regulators are concerned with 

extreme values, and loss distributions of both models capture information about defaults at 
very high confidence levels. However, for internal purposes, where rating migrations matter 
more than default, CreditMetrics can generate higher estimates of risk.
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Chapter 1.

General Introduction

Abstract of Chapter 1

This chapter sits the context of the research by discussing briefly the importance 

of research on Credit Risk Modelling. We then present the objectives and the 

main contributions of the whole thesis.
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Chapter 2.

A Survey on Credit Risk Modelling

Abstract of Chapter 2

This chapter presents an overview of the literature on Credit Risk Modelling. 

Literature which is specific to each of the three studies in chapter 3 to 5 will be 

covered in greater detail there. Research in this area has been developed in 

two broad streams: Pricing and Risk Management.

The first stream is purely focused on the pricing of individual securities subject 

to default risk. Within this stream models are classified into two major types of 

approaches: the Structural Approach and the Reduced Form Approach. Here, 
we summarise both theoretical and empirical research in this area.

The second stream of research is focused on risk management and its main 

objective is to determine the potential losses of a portfolio subject to changes 

in credit risk factors. These models are known as Portfolio Models and are 
based on a Value-at-Risk framework.

We conclude this survey with a brief discussion of directions for future

research.
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Chapter 3.

Can Structural Models explain Prices 
of Sovereign Bonds?

Abstract of Chapter 3

We test the ability of an extended structural model, originally proposed by Cathead 

and El-Jahel (2003), to capture the dynamics of prices for Mexican Brady bonds. In 

this framework, default is triggered either when a latent variable measuring financial 

distress falls below a specific threshold (as in structural models), or when a hazard 

rate causes an unexpected jump (as in reduced-form models).

Using market prices and a Kalman Filter methodology, we estimate the model and 

extract the implicit "distance-to-default" over a seven-year period. The model is slightly 

superior to one which assumes that distance-to-default follows a random walk. 

However, the hazard-rate feature of the model makes no contribution to explaining the 
dynamics of market prices.

We find that three economic factors explain approximately 80% of the variation in the 
distance-to-default, namely: the level of the Mexican stock market, the exchange rate 

and the risk-free term structure. When the distance-to-default is approximated from 

these variables and substituted back into the models, the Cathcart and El-Jahel model 

still performs better than the naïve model, not only in-sample but out-of-sample as 

well. The structural model is therefore supported over simpler alternatives, but only by 
a small margin.
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Chapter 4

What drives Credit Risk in Emerging Markets? 
The Role of Country Fundamentals 
and Market Co-movements.

Abstract of Chapter 4

This chapter investigates how the creditworthiness of Argentina, Brazil, Mexico and 

Venezuela as reflected by their bond prices, is influenced by both global factors and 

country-specific fundamentals.

We use an extended structural model suggested by Cathcart and El-Jahel (2003) and 
a Kalman Filter to obtain the distance-to-default implicit in prices of each country’s 

Brady bonds. We find that a small set of country fundamental variables and external 

factors, including a variable that measures market sentiment, are able to explain up to 
approximately 80% of the variance of the distance-to-default of each country. 

Whereas country specific factors are statistically significant in explaining the distance- 
to-default, external factors (such as the US stock market index, interest rates and 

market interdependence across countries) are much more important in explaining the 
dynamics of this variable. Using principal component analysis we find that there is a 

common factor for all of the countries which explains approximately 60% of the 
remaining variance (of the residuals). This common factor is therefore systematic and 

purely related to the bond market.



        
 R       C



 4        M
 R       C



 4       E  
 R      M  C



       E  M
       



       E  M
 R      M  C



 4        M
 R       C

 

 

 



 4        M
 R       

 

 

   



        
 R  O    A   C

  



 4       E  
 R      M  C



 4       E  
 R       

 

 

 

 



        
       C

 

 

 



       E  
 R     A   C



        M
     A   C

  

 

l  



  

  

 

        E  
 R       C



        
       C

 



        M
       C

 

 

 

l 

l  

 



 4   T      
 R       C



 4       E  M
      M  C



        
       C



       E  
       



 4       E  M
      M  C



       E  
       C



        M
       C

 

 



 4        M
 R       C



 4       E  M
       



       E  M
      M  C



        M
       



 4       E  M
      M  



        
 R      M  C



       E  
 R  O      C



 4        
 R      M  



 4       E  M
 R      M  

 4.1.  s  Brady 



 4        M
 R      M  C

e .  s vs. l   f  
The per     s   l     

 a  n    bo . s   



 4       E  M
       

e .   
 



        
       C

 .  Distance-to-Default  b    



 4        M
      M  C

e .   Index .  
      rd d     

   l     r      
The   x  er t      



       E  M
  O     M  C

e 4.6.  
   e    r als    

 s   t l  



 4       E  M
 R      M  

 

 

l  

  

 



 

l 

        
       C



 4       E  M
      M  C



Chapter 5

A Systematic Comparison of Two Approaches 
to Measuring Credit Risk: CreditMetrics versus 
CreditRisk+

Abstract of Chapter 5

The objective of this chapter is to compare two approaches to modelling Credit- 

Value-at-Risk: CreditMetrics and CreditRisk+. This is important for regulators and 

for risk managers who are concerned with allocating capital efficiently. The few 

studies already available on this subject focus narrowly on the risk of default. This 

chapter incorporates both the risk of default and the risk which arises from 

changes in credit ratings (migration risk).

The chapter builds on the work done by Koyluoglu and Hickman (1998), but we 

make a significant extension by assessing the impact of migration risk on credit- 

risk. We make very careful comparison of Credit-Value-at-Risk for the two models 
using Monte Carlo techniques on standardised portfolios of bonds.

The conclusion is that for regulators, which model is used matters very little. This 

is because regulators are concerned with extreme values, and loss distributions of 
both models capture information about defaults at very high confidence levels. 

However, for internal purposes, where rating migrations matter more than default, 
CreditMetrics can generate higher estimates of risk.
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w h er e c 2 = 0 ~'( P b  + Pd ) ar| d Pb  i s t h e u n c o n diti o n al mi gr ati o n r at e t o cr e dit r ati n g 

B 7.

Cr e dit Ri s k +

Cr e dit Ri s k + a s s u m e s t h at d ef a ult i s dri v e n b y a s y st e m ati c f a ct or w hi c h i s G a m m a- 

di stri b ut e d ( s e e f or m ul a 5. 1). A s a r e s ult t h e d ef a ult r at e i s al s o G a m m a di stri b ut e d. I n 

or d er t o m a k e t h e c o m p ari s o n of m o d el s c o n si st e nt, K o yl u o gl u a n d Hi c k m a n ( 1 9 9 8) 

s u g g e st r e pl a ci n g t h e g a m m a s y st e m ati c f a ct or b y a n or m all y di stri b ut e d f a ct or. T o 

pr e s er v e t h e g a m m a di stri b uti o n of t h e d ef a ult r at e, t h e y tr a n sf or m t h e f u n cti o n al f or m 

b et w e e n t h e s y st e m ati c f a ct or a n d t h e d ef a ult r at e. T h e tr a n sf or m ati o n f u n cti o n 

c o n si st s of all p oi nt s ( %, £) t h at s ati sf y: 

k °°

J* r ( p D ; a, p) d p = J c p( x) d x  ( 5. 7)

o  x

w h er e T( z; a, P) I s t h e G a m m a d e n sit y f u n cti o n wit h p ar a m et er s a  a n d p , a n d c p( x) i s 

t h e N or m al d e n sit y f u n cti o n.

T h e n t h e c o n diti o n al r at e of d ef a ult r e s ulti n g fr o m t h e tr a n sf or m ati o n i n 5. 7 i s gi v e n b y:

P D| x = ' P ' 1( l - (i >( x ); a. P)  ( 5. 8)

w h er e xF( z; a, P) i s t h e G a m m a c u m ul ati v e di stri b uti o n 8.

T h u s t h e n o- d ef a ult r at e, gi v e n a r e ali s ati o n of t h e e c o n o mi c f a ct or, i s:

P n d |x = 1 - P d |x  <5' 9)

T h e eff e ct of r e ali s ati o n s of t h e s y st e m ati c f a ct or o n mi gr ati o n r at e s a n d d ef a ult r at e s 

ar e Ill u str at e d I n A p p e n di x  A.

C H A P T E R  5:  A  S Y S T E M A TI C  C O M P A RI S O N  OF  T W O  A P P R O A C H E S  T O  ME A S U RI N G
C R E DI T  RI S K : C R E DI T M E T RI C S  V E R S U S  C R E DI T RI S K +

7 T h e p ar a m et er p D a s w ell a s ot h er mi gr ati o n r at e s p A a n d p B a n d t h eir r e s p e cti v e v ol atiliti e s, c a n 

u s u all y b e o bt ai n e d fr o m r ati n g a g e n ci e s.

8 R e c all t h at t h e p ar a m et er s a  a n d P d e p e n d o n t h e m e a n a n d st a n d ar d d e vi ati o n of t h e d ef a ult r at e
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