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Math 489/889

Stochastic Processes and

Advanced Mathematical Finance

Homework 10

Steve Dunbar

Due Wednesday, December 8, 2010

Problem 1

 Simulate the solution of the stochastic differential equation dX(t) = X(t)dt + 2*X(t)*
dW on the interval [0, 1] with     initial condition X (0) = 1 and step size dt = 1/10.  
Put your calculations in a table as done in the lesson.  Include a record of your coin
flips.

Note that below I using a freshly generated sum of 10 coin flips in each time step 
of 1/10.  I am using

 as my approximation to Brownian Motion, not the 

approximation  that I recommended that you use.
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Problem 2
 Find the solution of the stochastic differential equation 
             dX(t) = X(t) dt + 2 X(t) dW

 Solution:  Guess a solution of the form
           
 where  and  are parameters to be determined.  Then by Ito's formula
           dX = (a + b^2/2) X dt + b X dW

 so matching coefficients  and b = 2, so

       a = -1.  The solution is .

Problem 3
Find the mode (the value of the independent variable with the highest probability) 
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Note very carefully that Maple uses different parameters than I do!  I define the 

So be careful to get the distribution you really want!

e

Problem 4
Suppose you buy a stock (or more properly an index fund) whose value  is 
described by the stochastic differential equation 

corresponding to a zero compounded growth and pure market fluctuations 
proportional to the stock value.  What are your chances to double your money?
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Suppose you buy a stock (or more properly an index fund) whose value   is 
described by the stochastic differential equation 

    

corresponding to a non-zero compounded growth and pure market fluctuations 
proportional to the stock value and the two parameter values are coincidentally 
connected in their value. What are your chances to double your money?
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