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ABSTRACT

The main subject of this thesisprobes into the credit risk contagion
problem. When the domino effect arising out of a stock market crash , both
the returns of the firms" market value and the stock prices
simulanteously decrease and the correlations among these companies
increase. In order to measure the relevance of a company’ s asset return,
this thesis does not use historical data to calculate historical
backward-looking drifts and correlations among the asset returns. However,
this thesis adopts the option pricing model to estimate forward-looking
drifts and correlations. During the process of estimation, we will
calculate the implied return of the stock and provide assess to the
prosperous trend of future markets. This thesis uses the Merton’ s model
to estimate an implied return and correlation. But if the firm has a low

default probability , the credit spread of corporate bonds would be to
Il



small for our model to work properly . To address this problem, this thesis
uses the first-passage model of Black and Cox (FPM) and the jump-diffusion

model to estimate implied return and correlation .

KEYWORDS: credit risk infection problem ~ implied return ~ implied
correlation ~ FPM ~ jump-diffusion model
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F v(i,1l)=exp(-Rate*Time) *FV*normpdf (d2,0,1)/ (Volatility*sqrt (Time)) /P
ricet+tk* (1l-blsdelta (Price, Strike2, Rate, Time, Volatility,
Yield)-Strike*exp (-Rate*Time) *normpdf (d2,0,1)/ (Volatility*sqgrt (Time))

/Price);

F vv(i,1l)=exp(-Rate*Time) *FV/ (Volatility*sqrt (Time)) * (normpdf (d2,0,1)
*(-d2)/(Volatility*sqgrt (Time) ) /Price/Price-normpdf (d2,0,1)/Price/Pric
e)+k* (0-blsgamma (Price, Strike2, Rate, Time, Volatility,

Yield)-Strike*exp (-Rate*Time) / (Volatility*sqgrt (Time) ) * (normpdf (d2,0,1
) * (-d2) / (Volatility*sqgrt (Time))/Price/Price-normpdf (d2,0,1)/Price/Pri

ce));

F t(i,1)=FV* (Rate*exp (-Rate*Time) *normcdf (d2) texp (-Rate*Time) *normpdf
(d2,0,1)* ((-Rate+Yield+0.5*Volatility 2)*Volatility*sqrt (Time)+0.5*Vo
latility*Time” (-0.5)* (log(Price/Strike)+ (Rate-Yield-Volatility”2/2)*T
ime)) /Volatility”2/Time) +k* (blstheta(Price, Strikel, Rate, Time,
Volatility, Yield)-blstheta(Price, Strike2, Rate, Time, Volatility,
Yield) -Strike* (Rate*exp (-Rate*Time) *normcdf (d2) +exp (-Rate*Time) *normp
df (d2,0,1) * ((-Rate+Yield+0.5*Volatility”2)*Volatility*sqrt (Time)+0.5*
Volatility*Time” (-0.5) * (log(Price/Strike)+ (Rate-Yield-Volatility”2/2)

*Time)) /Volatility”2/Time))-c_y*exp (-Rate*Time);
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