
CHAPTER 2.  
Introduction to Stochastic Volatility Model 
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-Local Volatility Model deterministic  
-Stochastic Volatility Model stochastic  

•

Multiscale Stochastic Volatility,For Equity Interset rate and Credit Derivatives



• B-S  
 
- B-S σ 
 
- put

 

•



B-S



1. B-S  

2.



3. put-call parity  

4.  
 
 
 

 
 
 
 



• B-S  
-  
-       

•  σ  
-Local Volatility Model deterministic  
-Stochastic Volatility Model Stochastic
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Level Dependent
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Dupire’s Formula 
1. t, x  
 

2. K
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Kolmogorov Forward Equation (Shreve p.291) :
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Stochastic Volatility Model
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• Yt Driving Factor(Driving Process)  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• Driving Process 

• OU , CIR Process mean reverting drift term
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• Stochastic Volatility Model  
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•  Self-Financing 

• P1,P2 Ito’s lemma
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• γ  
γ market price of risk 

• 2.15  2.17
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•  (Shreve)  

• Girsanov  
Martingale  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• Girsanov Theorem Shreve P.212 :
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•          ,                  Martingale 
Martingale Representation Theorem Shreve  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• Incomplete Market Model
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Market Price of risk 

• gamma Market price of risk  

• p.72 ,L.5
γ  

• MLE  
Calibration MSE
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