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. Property 1. The change Az during a small period of time At is el SR

Az = ev/AtL ! DI SIS NEDEIE
where € has a standard normal distribution ¢(0, 1).
- Property 2. The values of Az for any two different short intervals of time, At, are .. ...l

independent.
It follows from the first property that Az itself has a normal distribution with

mean of Az =

standard deviation of Az = VAt L

variance of Az = At --Source:-Hull,-John:(2015);:"Options, -

8 - Futures’and: Other: Derivatives”;
- The second property implies that z follows a Markov process. - -Pearson Prenctice Hall, 9t Edition
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standard deviation of Ax = bvAt
variance of Ax = b*At
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Figure 14.2 Generalized Wiener process with a =0.3 and b = 1.5.
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. Consider a stock that pays no dividends, has a volatility of 30% per annum, and ::
< provides an expected return of 15% per annum with conpifiuous compounding. In
< this case, p = 0.15 and o = 0.30\T'he process for the“stock price is

% = 0.15dr 4+ 0.304d:z

ff?lfS 1s the stock price at a particular time and AS is the increase in the stock price
in the next small interval of time, the discrete approximation to the process is

S _
AT = 0.15A1 4+ 0.30e AL

.

fgf;where € has a standard normal distribution. Consider a time interval of 1 week,
2or 0.0192 year, so that At = 0.0192. Then the approximation gives

AS . -
S = 0.15 % 0.0192 4+ 0.30 x +/0.0192¢

AS = 0.00288S 4 0.04165¢
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where dz is a Wiener process and a and b are functions of x and ¢. The variable x has a
- drift rate of @ and a variance rate of b*. 1td’s lemma shows that a function G of x and ¢ g

- follows the process ) :
| G dG ,0°G , G SRR
= | — —_ --—-—b dt ——-bd P PSSP N

( o ot N > 0x? ) . o Sinp e
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- Since p and o are constant, this equation indicates that G =in S follows a generalized

- Wiener process. It has constant drift rate s — o*/2 and constant variance rate 02.. The
" change in In § between time 0 and some future time T is therefore normally distributed,
- with mean (i — o*/2)T and variance o°T. This means that | -
TR [PRA
o or | | -
cn o T
— InSy ~ | InSo+ |~ |T. &°T
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