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Decision Theory exercises — Part 10.08-10.09 Dr. Paolo Coletti

If we know the value of r and the distribution of £ and if the inequality of the theorem
holds, now we can notice that given A, thanks to the theorem, we can find the value of X’

from E(&)-r-XT(X*)ZO and we can define x* = r — %

This quantity x" has a specific meaning in economics: it represents the minimum rate of
return for the risky asset, this means the minimum outcome for random variable &, for
which we manage to reach the benchmark. In fact, if £ has an outcome (at ending time)
smaller than r — W(’;*WB , then we have W; = W, — X*r + X*§ < W, — X*r + X*r —

X* WO_WB

X*
Now we can find the probability of not reaching the benchmark y=P(&<x")=F g (x).
So, starting from A we can find all the quantities X, x and .

= Wj. For values of & larger than r — W";WB, we have W;>Wg.

*

But we can also do the other way around, which is the procedure that is usually taken
when facing a real problem: fixing a probability v that is the maximum risk we want to
take not to reach the benchmark, we can find x inverting the cumulative distribution
function (which can be inverted when strictly increasing) x*=F'1g(y). From here we can
find X" = WL;NB Using the just found value of X', we can find A from equation E(§) —

-
r—AT(X") = 0.

Example: let & be uniformly distributed from r-a to r+b, with obviously r-a>-1 and a<b.
Find the condition for existence and uniqueness and express A in function of y and
express vy in function of A.

. . . . . . * . .
First we write the condition for existence and uniqueness of X , which is

(r—s)2]" a®

EG)—r _ _
2(a+b) o ~ 2(a+b)

r r 1
3 < f(r—s)ff(s)ds= j(r—s)H—bds=[

-1 r-a

Which, introducing the value of E(§) = r + ?, becomes

Version 1.0 (09/12/2009)
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