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An Analysis of Dynamic Applications of Black-
Scholes

For decades people have invested

Aileen Wang
Period 5 Computer Systems Research 2009-2010

in the stock

market in with stocks, options, and bonds. One of
the earliest is Black-Scholes. Developed by
Fischer Black and Merton Scholes

in 1973, it remains one of the most prevalent tools
used by European investors today. Figure 1 to the
right depicts a screenshot of the output of the

program.

Figure 2: Estimated Calls and Puts of AAPL
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Figure 1: The Black-Scholes Spreadsheet
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The Black-Scholes involves several main variables:

stock price, strike price, volatility, time until maturity,
and the risk-free interest rate. We assumedhat the

valuation of options follows a Geometrie Brownian

motion and the return is normally.distributed with no
limits on shorting, no arbitragegno dividends, and no

transaction costs or taxes. The volatility is calculated
through a logarithmic fun€tion from historical data;

the risk free rate is estimated by the U.S. T-bond rate.

The generated values are then compared with actual
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In a study case of Apple, Inc.

(NASDAQ: AAPL), it was found .

that the Black-Scholes model was | &,

more accurate in the short term. .

In addition, call value estimates  **° ﬁﬁ.

were far more accurate than put o0 3

value estimates. o ﬂi‘;.o

In any case, the investor should . e,
be reminded that no matter how ™ =

good the model is, investments
are always unpredictable. Models
do not account for many human
factors, and personal judgment is
needed when investing.
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Figure 3: Comparative graphs of call actual vs.'¢all calculated and put
actual vs. put calculated. From this graph we can see the discrepancies
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between the behavior of the real stock market and the'predicted behavior

by the model.
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