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Exercise Solution 24

The example solution is found in the package

net.exercise9.montecarlo.hedging

from the finmath exercises repository. Note that the abstract classes AbstractModel, AbstractProcess
and ProcessEulerScheme have been modified in this package, with respect to the package
net.exercise8.montecarlo.ModelProcess3. This is because the finite difference requires meth-
ods to get the shifted process/model.

The test code is in HedgeTest.java. As can be seen, the computation time is very long and the hedge
error is very large. This is expected - please see the comments in the scripts, Section 21.3 and Section
21.4 of Chapter 21, for a discussion about the use of the brute-force finite-difference approach.

Exercise Solution 25

(a) The other types of first-order finite difference schemes can be implemented by simply following
the equations provided in Definition 276 of Chapter 20 of the scripts. In the example code, one
must simply change the line 86-87 of MonteCarloDeltaHedgedPortfolio.java and, possibly,
define a negative value for the shift-size. Alternatively one may also re-define the method
getFiniteDifference().

(b) The error-orders of the forward and backward finite-difference schemes are O(h) while the error-
order of the centered finite-difference scheme is O(h2). Please see Section 20.2.1.1 of the scripts.

(c) The machine epsilon is found either by: (1) referring to a table such as in

http://en.wikipedia.org/wiki/Machine epsilon#Values for standard hardware floating

point arithmetics.

or (2) by writing a Java program. An example Java program for computing the Machine Epsilon
is found in MachineEpsilon.java under the package net.exercise9.montecarlo.hedging in the
finmath exercises repository.

The computations for choose hopt are given in the error-analysis in Section 20.2.1.2 and Lema 278
of Chapter 20 of the scripts.

(d) For a second-order finite-difference scheme, simply use a centered finite-difference scheme.

If you have further questions or need clarifications, please write an e-mail to the address:
montes@math.lmu.de
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