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ABSTRACT

The objective of this thesis is to empirically measure and compare the accuracy of two
alternative option pricing models, namely the Black-Scholes model and the Path Integral model,
using the daily closing prices of options traded in the Chicago Board of Options Exchange
(CBOE) as a reference data set. Four series of options with expiration dates in March, June,
September, and December 2009 are employed. Within the data-analysis process, the Monte Carlo
algorithm is chosen as a method to generate stochasticity in option prices while the Ornstein-
Uhlenbeck process is utilized to model the underlying-asset price behavior. For empirical testing
purposes, such statistical measures as the mean square error (MSE), mean percentage error
(MPE), and mean absolute percentage error (MAPE) are used as indicators for the model's pricing
accuracy.

The results of this research show that the Path Integral model is more flexible than the
Black-Scholes model as it contains many manipulable variables. For instance, option prices
derived from the Path Integral model are found to be closer to their actual prices than those
computed from the Black-Scholes model although both are below the actual price level. When
options are classified by sectors to which the firms issuing underlying equity shares belong, it is
found that Path Integral option prices are closer to the actual prices than those of Black-Scholes in

every sector. And finally, in-the-money options render the lower values of MPE and MAPE than



do out-of-the-money options whereas the MSE values of both pricing models are found to be
insignificantly different.

Interestingly enough, the Path Integral model based on the Ornstein-Uhlenbeck process
allows biasness to be introduced in option pricing based upon market sentiments through an
adjustment of ql, q2, or p value in the model. If the underlying asset prices are expected to fall,
ql is simply set to be greater than q2. If, on the other hand, the underlying asset prices are
expected to rise, ql is then adjusted to be less than q2. The changing value of p captures the
magnitude of the pricing trend. The higher the p value, the less precise the Path Integral model
will be.

This thesis concludes that the Path Integral model is more flexible yet more accurate in
pricing options than the Black-Scholes model. Despite its superior merits, the Path Integral model
is quite difficult to use by practitioners due to its complicated mathematical procedures and lack
of closed-form functions thereby making it less popular in the finance industry or a general

marketplace.



