



































































































THE UTILITY MAXIMIZATION PROBLEM
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A SUMMARY ON CONSTRAINED OPTIMIZATION
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Examine interior solutions
Set up the Lagrangian function

xe xe d uka Xi dfw Pay Pax

then find the stationary point of LE
by solving
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these For are Necessary for an

optimum
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the gradient vector of ulxs.nl and
the price vector p are proportional



CHARACTERIZATION OF AN INTERIOR SOLUTION

by NECESSARY CONDITIONS
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MRS III
measures the variation in Xa
induced by a differential Kanga
in Xp along an indifference
curve

Why at the optimum MRS Re



Assume instead MRS Ie
Can any such

III
I bundle be
Pa optimal

the Consumer con increase the

consumption of good 1 by da
and reduce the consumption of
good 2 by II

dx moving

along the budget line and increase

her utility by
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Focus on 1 2
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At the optimal
bundle the
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a highest indif

curva
I

E
Ben

PE
4



ECONOMIC INTERPRETATION OF THE LAGRANGE
MULTIPLIER

i measures the mq effect of changes
in W on the UMP

d is the my utility of wealth at the

optimum
take X P w differentiable and interior

solution

u p is the utility at the optimum
What's the effect of a change in W on
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Hence the change in utility con

be rewritten as

Da ftp.wl Da Xp Ct

At the optimum
Tu ftp.wl Xp

Hence CM con be rewritten as
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More generally since optimal bundles
may not exclude that Yew o far
Some Commodity e the Conditions
for an optimum have to be generalized
to
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A CORNER SOLUTION
XL A
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the tangency condition here cannot hold
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Hence the consumer would like to



reduce the consumption of a as much
as she can to increase onora
the lower bound on consumption is

0

Hence at the optimum for a

Consumer with those preferences
MRSia E



In case we admit corner Solutions
the non negativity constraints 470
470 should be explicitly
included in the Lagrangian function
each with its own multiplier

It's useful to write then Xp so
V2 E

so that the Lagrangian function becomes

LA A due µ u x A w Pete Pax
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and the Foc will need to be
adjusted



the Foes are necessary and
sufficient for an optimal bundle

if the utility function is strictly
quasi Concave I are strictly
convex

the bundle obtained
as a result of the system of Fors
is the unique maximize of
the UMP



Recall that
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Hence you can salve the EMP

using the same approach developed
far UMP

Of course the multipliers of the
two problems do not have the
same interpretations

the system of Foc relative to each
commodity te in the two

problems at the beginning of the
page yields to the same

optimal bundle


