
 
 
 

QUANTITATIVE ANALYSIS OF CREDIT RISK 
 
 

TOPICS OF THE COURSE: 
 
· CREDIT RATINGS, CREDIT EVENTS,CREDIT SPREADS, EXPECTED LOSS AND 
LOSS GIVEN DEFAULT 
· STRUCTURAL MODELS: 
a) MERTON'S MODEL: 
· DEFAULT TIME 
· PAYOFFS AT MATURITY 
· EQUITY AS A CALL OPTION 
· VALUING THE BONDS 
· DEFAULT PROBABILITY 
· CREDIT SPREAD 
· EXAMPLE (Properties and calibration) 
· PROS AND CONS 
· JOINT DEFAULT PROBABILITIES 
b) THRESHOLD MODELS 
b1) EXTENSIONS OF MERTON'S (Black and Cox) 
b2) STOCHASTIC BARRIER (Hull and White) 
· EXAMPLE (Properties and calibration) 
· INTENSITY BASED MODELS 
a) (homogeneous) POISSON PROCESS 
· POISSON DEFAULT ARRIVAL 
· BOND PRICING 
· RECOVERY CONVENTIONS 
· RECOVERY OF FACE VALUE 
· EQUIVALENT RECOVERY 
· FRACTIONAL RECOVERY 
· CREDIT SPREADS 
b) TIME-VARYING INTENSITY 
· CALIBRATION 
· EXAMPLE (Properties and calibration) 
· JOINT DEFAULT PROBABILITIES: 
· INDEPENDENT SHOCKS 
· COPULA FUNCTIONS 
· EXAMPLE (Properties and calibration) 
· PROS AND CONS 
c) COX PROCESS (Duffie and Singleton '97, '99) 
· INTENSITY MODELS AND AFFINE PROCESSES 
· COPULAS AND JOINT DEFAULT PROBABILITIES 
· PORTFOLIO LOSS AND VAR 
· CREDIT DERIVATIVES: BASICS 
a) Single-name instruments: 
· Default put option 
· Default swap 
b) Multi-name instruments: 
· first-to-default 
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