
 



 

1. A position in the underlying asset cannot be used to make the portfolio gamma- 

neutral.  

The gamma of the underlying asset is zero.  

This is because the value of the asset is the asset, and hence there is no second order  

dependency of the asset price to itself.  

Therefore any position in it will not change the gamma of the portfolio.  

 

 

2. 

i) 

 

 

ii) The delta-hedging portfolio could use options which have smaller negative gammas yet  

also provide the required delta hedging.  

Use options with different characteristics, e.g. different maturity dates…  

… or non-vanilla options.  

 

iii) In future, set risk tolerances on how low negative gamma can reach before taking 

action.  
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12. 

•​ Suppose the first two factors are used to model rate moves.  

•​ Using the data in 1
st
 PCA Table, the exposure to the first factor (measured in 

millions of dollars per factor score basis point) is  

8 x 0.972 + 6 x 0.993 + 5 x 0.991 - 5 x 0.939 - 3 x 0.868 - 2 x 0.686 = +10.018 

 

•​ and the exposure to the second factor is 

8 x (-0.227) + 6 x (-0.059) + 5 x 0.089 - 5 x 0.335 - 3 x 0.495 - 2 x 0.710 = -6.305 



 

•​ Suppose that  and  are the factor scores (measured in basis points). The 𝑓
1

𝑓
2

change in the portfolio value is, to a good approximation, given by 

 ∆𝑃 =+ 10. 018 𝑓
1
  − 6. 305 𝑓

2

•​ The factor scores are uncorrelated and have the standard deviations given in 2
nd

 

PCA table. The standard deviation of  is therefore ∆𝑃

 10. 0182𝑥9. 542 + (− 6. 305)2𝑥3. 232 = 97. 717


