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Appendix 

Derivation of Equation (3.12): 

According to Equation (3.11), we have 

𝑉 0 = 𝐶0,𝑛 0 ∙ 𝐸𝑄0,𝑛  𝑚𝑎𝑥 𝑆0,𝑛 𝑇0 − 𝐾, 0 |𝐹0 . 

By Radon-Nikodym derivative, the probability measure can be changed from 𝑄0,𝑛  to 

𝑄 𝑚  

𝑉 0 = 𝐶0,𝑛 0 ∙ 𝐸𝑄 𝑚  
𝑑𝑄0,𝑛

𝑑𝑄 𝑚
𝑚𝑎𝑥 𝑆0,𝑛 𝑇0 − 𝐾, 0 |𝐹0 

= 𝐶0,𝑛 0 ∙ 𝐸𝑄 𝑚  
𝐶0,𝑛 𝑇0 𝐶0,𝑛 0  

𝐶 𝑚  𝑇0 𝐶 𝑚 0  
𝑚𝑎𝑥 𝑆0,𝑛 𝑇0 − 𝐾, 0 |𝐹0  

Replacing 𝐶0,𝑛  and 𝐶𝑚  , we get 

𝑉 0 =

𝐶0,𝑛 0 𝐸𝑄 𝑚

 
 
 
 
 
  𝑇𝑖−𝑇𝑖−1 ∙𝑃  𝑇0 ,𝑇𝑖 

𝑛
𝑖=1 ∙𝑄 𝜏>𝑇0|𝐹𝑇0 

  𝑇𝑖−𝑇𝑖−1 ∙𝑃  0,𝑇𝑖 ∙𝑄 𝜏>0|𝐹0 
𝑛
𝑖=1

 

 𝑇𝑖−𝑇𝑖−1 ∙𝑃  𝑇0 ,𝑇𝑚  ∙𝑄 𝜏>𝑇0|𝐹𝑇0 
 𝑇𝑖−𝑇𝑖−1 ∙𝑃  0,𝑇𝑚  ∙𝑄 𝜏>0|𝐹0 

 
 𝑚𝑎𝑥 𝑆0,𝑛 𝑇0 −

𝐾,0|𝐹0 , 

Arranging the above formula, we thus can obtain 

𝑉 0 = 𝑃  0, 𝑇𝑚 ∙ 𝐸𝑄 𝑚  
  𝑇𝑖−𝑇𝑖−1 ∙𝑃  𝑇0 ,𝑇𝑖 

𝑛
𝑖=1

𝑃  𝑇0 ,𝑇𝑚  
𝑚𝑎𝑥 𝑆0,𝑛 𝑇0 − 𝐾, 0 |𝐹0 .  
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