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METHOD 

RESULTS & DISCUSSION

• American put options are difficult to hedge in markets with jumps because 
sudden price movements can generate large hedging errors.

• Closed-form continuous-time hedging solutions are generally unavailable under 
jump-diffusion dynamics.

• This study uses a discrete-time lattice framework and backward dynamic 
programming to examine dynamic hedging strategies.

• The main aim is to compare global quadratic hedging, local risk minimization, 
and Delta-Gamma hedging.

• Particular attention is given to hedging performance under extreme market 
movements.

• Standard externally imposed exercise rules are compared with an internal 
exercise rule linked to the current hedging portfolio value.

INTRODUCTION & AIM 

• Continuous-time jump-diffusion models are approximated by a discrete-time lattice 
framework.

• A finite set of possible outcomes is considered at each time step.
• American put option pricing and hedging decisions are solved by backward 

dynamic programming.
• Three hedging strategies are compared: Delta-Gamma hedging, local risk 

minimization, and global quadratic hedging.
• The analysis is implemented under both Merton and Kou jump-diffusion models.
• Model parameters are calibrated using S&P 500 and Bitcoin data.
• Hedging performance is evaluated using the distribution of terminal hedging errors.
• Main performance measures include mean error, standard deviation, VaR, CVaR, 

and tail losses.
• Two exercise rules are examined: an external exercise rule and an internal rule 

linked to the hedging portfolio value.

Hedging Performance 
•   Higher strike prices require larger initial hedging portfolios                                                                                                                      
• Delta hedging performs well on average but has weaker tail-risk protection.
• Asymmetric local hedging reduces VaR and CVaR across strikes, showing stronger 

downside protection.
• The results confirm a cost–risk trade-off: better tail protection requires higher initial 

capital.

   Adding Third Asset

Hedeger’s Preference
• The asymmetry parameter ζ controls the hedger’s preference between higher initial cost 

and downside-risk protection.
• A smaller ζ gives a more conservative hedge with higher initial capital but lower VaR and 

CVaR.
• A larger ζ reduces the initial hedging cost but increases tail-risk exposure.
• The results show a clear cost–risk trade-off: stronger downside protection requires a more 

expensive hedge.

Internal Decision 
•Under the internal exercise rule, the stopping decision is linked directly to the hedging 
portfolio value.

•A smaller ζ gives a more expensive hedge and higher portfolio value, which delays exercise 
and improves tail protection.

•A larger ζ lowers the initial hedging cost but makes exercise easier and increases VaR/
CVaR.

•The results show a feedback effect: the hedging strategy affects both the hedging error 
distribution and the exercise mechanism.
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CONCLUSIONS FUTURE WORK/ REFERENCES/
ACKNOWLEDGMENT 

• Incorporate transaction costs to make the hedging framework more realistic.

• Extend the analysis to stochastic volatility or GARCH-type models with jumps.

• Jointly optimize early exercise and hedging decisions in incomplete markets.

• Delta hedging gives smaller average 
errors but weaker protection against 
extreme losses.

• Asymmetric local risk minimization 
provides stronger downside protection, 
especially under jump risk and early 
exercise uncertainty.

• Under the internal exercise rule, ζ affects 
both hedge cost and exercise timing: 
cheaper hedges lead to earlier exercise 
and weaker tail-risk protection.

• Model choice matters: Kou often 
improves downs ide - r i sk r e su l t s , 
especially for BTC, but no universal 
ranking is observed.
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