Indeterminacy of Rate of Change of Marginal
Utility of Income

This handout examines the implications of utility maximization for the marginal utility
of income. Utility maximization is represented as follows:

max U(xl, x2 ..., x“) subject to Yp! x'=Y
i

L = U(xi)+a (Y—Zpi x‘) A is the marginal utility
i

of income, dU/dY.

The first order conditions are as follows:
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| To calculate the rate of change of the marginal utility of income, differentiate the first-
order conditions with respect to Y:
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A ular assumption is that L < 0 (diminishing marginal utility of income). We
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never observe utility functions, only demand functions for price-quantity and income-
quantity relationships. It happens that identical demand functions are generated from
utility functions that are monotonic transformations of one another: J
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What happens to the value of JM/dY under a monotonic transformation of the utility

function? )
max V(U [xl]) s.t. Zi',p‘ x! =Y

L= v(u[x]) + y(Y—%pi xi)

First order conditions: dv aU
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Calculate the rate of change of MU of income for the transformed utility function:
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where the subscripted U's indicate partial derivatives.
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From (2) above, Z Uij=y <0

By the assumption of a monotonic transformation, V* > 0
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But equation (4) shows that the new marginal utility of income,

Nco it vy xv"zu,%él <0

This means, for the assumed 9A/dY < 0, a large posmve value of the term

ax
I

utility of income. This can be achieved by choosing V” > 0 (and large). The mono-

AV” ZU gould provide a dv/dY > 0 apositive rate of change of the marginal
tonically-transformed utility function could have a rate of change in the marginal utility

of income opposite to that of the original utility function. Therefore, observed demand

behavior can correspond with g\’; > 0 (increasing MU of income) OR g% <0

(diminishing MU).




