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Introduction: 
 Black-Scholes (BS) Model: 

Long used, without stochastic volatility 

 Option pricing Models with memory: 

Recently proposed, with volatility 

 BS model assumes that stochastic 

volatility stays unchanged  inaccurate 

 Previous study: the OP model with 

memory > the BS model in predicting the 

option prices during 2008 crisis 

 Current study tested the two models 

with data before and during the 2020 crisis 

Method: 
 Computer Techniques: R-Studio, 

Databricks, and Overleaf 

 Indexes: Russell (RUT), S&P 500 

(SPX), S&P 100 (XEO) 

 Monte Carlo Error: 

MC Error < 0.005  simulations  

m = 200,000 

 Memory Length: M = 90, 130, 180, 220 

 Dividend and Treasury Rate: 

Treasury rate as a daily variable: 

RUT dividend yield = 1.45% 

SPX dividend yield = 1.96% 

XEO dividend yield = 0% 

Results: 
✦ Both models consistently: 

 overestimate the data, 

 had better performance with 

shorter expiration time, smaller 

strike prices, and longer memory 

lengths 

✦ BS model mostly (not always) 

outperformed the OP model in both 

before and during crisis periods 
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Discussion: 
✦ Contrary to previous study: 

BS model > OP model with 

memory during the crisis period 

✦ Consistent with previous study: 

BS model = OP model with 

memory in the non-crisis period 

✦ Dividend yields and daily 

treasury rates not enough to 

account for the gap 

✦ Implication: 

 This current crisis is different 

from the previous 2008 one 

 Model should be adjusted to 

convert bias 

 Other choices of models 

✦ Evaluation: 

RAE and MAE: a) examine how 

well the models fit with the data; b) 

the accuracy can be improved. 
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