
SM��� Mathematical Methods for Economics Fall ���� Uhan

Lesson ��. Optimization with Equality Constraints, cont.

Example �. Suppose that you are interested in dividing your savings between threemutual fundswith expected returns
of ��%, ��% and ��%, respectively. You want to minimize risk while achieving an expected return of ��%. To measure
risk, use the variance of the return on investment: when a fraction x of your savings is invested in Fund �, y in Fund �,
and z in Fund �, the variance of the return is

v(x , y, z) = ���x� + ���y� + ���xy + ����z� + ���yz
a. Consider the equality constraints below. Why do these constraintsmake sense for this problem?

�.��x + �.��y + �.��z = �.��
x + y + z = �

b. Find the local optima of the variance of the return v, subject to the equality constraints given in part a.
c. Howmuch should you invest in the threemutual funds?

�

expected return of portfolio →

must be 12% ← fractions of savings must
add up to l

b . L(t . .dz, X , y , z ) = 400×2+80022+20Oxy t 16002-2+400yz
- X

, [1.10×+1 - log +1.152--1.12] - 7z[xtytz
- I]

ou . " .". .⇒ =/
- ""III "⇒

800 x t 200g - 1.101 , - Iz

i:O:O:: :O::*:c:*:
"I

Solve for GPs : I - to X t I - toy t 1.152 = 1.12
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⇒ 1 CCP : ( 18000, -19380, 0.5, 0.1 , 0.4 )
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⇒ v has a constrained local minimum at ( 0.5, 0.1 , 0.4)

c
. ( Assuming a local optimum is good enough)
You should invest 507. in fund I, 10% in fund 2, and

407A in fund 3 to achieve an expected return of 12% at

minimum risk (variance) .


