—r’

EconS 301: Intermediate Microeconomic
Theory

Consumer Choice



OUTLINE

* BUDGET CONSTRAINT

* UTILITY MAXIMIZATION PROBLEM (UPM)

* UTILITY MAXIMIZATION PROBLEM IN EXTREME SCENARIOS
* REVEALED PREFERENCE

* KINKED BUDGET LINES

* APPENDIX A. LAGRANGE METHOD TO SOLVE THE UPM

* APPENDIX B. EXPENDITURE MINIMIZATION PROBLEM

Intermediate Microeconomic Theory



BUDGET CONSTRAINT




BUDGET CONSTRAINT

 THE BUDGET CONSTRAINT IS THE SET OF BUNDLES THAT THE
CONSUMER CAN AFFORD, GIVEN THE PRICE OF EACH GOOQOD
AND HER INCOME.
* EXAMPLE:
THE BUDGET SET FOR GOOD x (FOOD) AND y (CLOTHING) IS

DxX + Dyy < I.
WHERE p,. IS THE PRICE OF EACH UNIT OF FOOD;
Dy IS THE PRICE OF EACH UNIT OF CLOTHING;

[ 1S THE CONSUMER’S AVAILABLE INCOME TO SPEND ON
FOOD AND CLOTHING.
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BUDGET CONSTRAINT

THE BUDGET SET SAYS THAT THE TOTAL $ THE CONSUMER
SPENDS ON FOOD, p,.x, PLUS TOTAL $ SHE SPENDS ON
CLOTHING, p,y, CANNOT EXCEED HER AVAILABLE INCOME,
I.

IF p,, = $10 AND p,, = $20, AND | = $400, HER BUDGET
CONSTRAINT IS

10x + 20y < 400.
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BUDGET CONSTRAINT

» BUNDLES (x,y) THAT SATISFY:

* PxX T Pyy < I
* THE CONSUMER DOES NOT USE ALL HER INCOME.

* PxX +pyy =1
e THE CONSUMER SPENDS ALL HER INCOME.

* WE REFER TO p,x + p,y = I AS THE BUDGET LINE.



BUDGET CONSTRAINT

Rearranging the budget line and
solving for y,

Dyy = 1 — pyx,
Py Dy
e

Setting y = 0, and solving for x
we find the horizontal intercept at

DxX +py0 =1,
I
X =—.
Px

Intermediate Microeconomic Theory
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BUDGET CONSTRAINT

 THE SLOPE OF THE BUDGET LINE, TELLS US HOW MANY
UNITS OF y THE CONSUMER MUST GIVE UP TO BUY 1
MORE UNIT OF x

* IF p,, = $10 AND p,, = $20, THE SLOPE IS

DPx 10 1

By 20  2°

» THE CONSUMER MUST GIVE UP 1/2 UNITS OF GOOD y TO
ACQUIRE 1 MORE UNIT OF GOOD x, BECAUSE GOOD y IS
TWICE AS EXPENSIVE AS GOOD x.

* ALTERNATIVELY, SHE MUST GIVE UP 1 UNIT OF GOOD y TO
PURCHASE 2 MORE UNITS OF GOQOD x.



BUDGET CONSTRAINT

* CHANGES IN INCOME:

* An increase in income from [
to I’, where I' > I, shifts the
budget line outward in a
parallel fashion.

* As income increase, she can

afford a larger set of
bundles.

B |~TTR s

) 1
Figure 3.2 T
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BUDGET CONSTRAINT

« CHANGES IN INCOME (CONT.):

* A decrease in income produces
the opposite, a shifting inward
in a parallel fashion.

I |~ e

Figure 3.2
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BUDGET CONSTRAINT

* CHANGES IN PRICES:

* AN INCREASE IN THE PRICE OF ONE GOOD, SUCH AS p,,
Y
PIVOTS THE BUDGET LINE INWARD.

. . I
* The vertical intercept - is
y

!
unaffected. p,

I
* The horizontal intercept -
X

moves leftward.

1

1
p', Increase in D, Py

Figure 3.3a
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BUDGET CONSTRAINT

CHANGES IN PRICES (CONT.):

* AN INCREASE IN THE PRICE OF ONE GOOD, SUCH AS p,,

PIVOTS THE BUDGET LINE INWARD

The consumer faces a more
expensive good, shrinking

the set of bundles she can
afford.

* A decrease of p, has the
opposite effect, moving the
horizontal intercept
rightward.

Intermediate Microeconomic Theory

1 »~ 1
p', Increase in p_

Figure 3.3a
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BUDGET CONSTRAINT

CHANGES IN PRICES (CONT.):

* A SIMILAR ARGUMENT APPLIES IF THE PRICE OF GOOQOD y, p,,
INCREASES

The horizontal —

I
intercept — is Increase in p,
Px

unaffected.

* The vertical intercept

I
— moves down.

Figure 3.3b Dy



BUDGET CONSTRAINT

o CHANGES IN PRICES (CONT.):

* A SIMILAR ARGUMENT APPLIES IF THE PRICE OF GOOQOD y, p,,
INCREASES.

* A decreaseinp,,
moves the vertical Increase inp,,,l
intercept up.

Figure 3.3b Dy



BUDGET CONSTRAINT

* QUERY:

WHAT WOULD HAPPEN IF BOTH INCOME AND THE PRICE OF ALL
GOODS WERE DOUBLED?

* THE BUDGET LINE IS UNAFFECTED!

* THE VERTICAL INTERCEPT OF THE BUDGET LINE WOULD BECOME %, WHICH
y
SIMPLIFIES TO pL = NO CHANGE IN ITS POSITION.
y

e THE HORIZONTAL INTERCEPT IS NOW % REDUCING TO —.

Px

 AND THE SLOPE DOES NOT CHANGE EITHER, —j% = _Z_x‘
y y

THIS ARGUMENT APPLIES TO ANY COMMON INCREASE
(DECREASE) IN ALL PRICES AND INCOME.

Intermediate Microeconomic Theory
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UTILITY MAXIMIZATION PROBLEM

* THE PROCESS BY WHICH THE CONSUMER CHOOSES UTILITY-
MAXIMIZING BUNDLES, THAT ARE BUNDLES THAT MAXIMIZE HER
UTILITY AMONG ALL OF THOSE SHE CAN AFFORD.

y 4

BL 1

Figure 3.4

* LET'S TEST IF POINTS A — D ARE UTILITY-MAXIMIZING FOR THE
CONSUMER.

17
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UTILITY MAXIMIZATION PROBLEM

* BUNDLES C AND B CANNOT BE

OPTIMAL. SHE REACHES u,
SPENDING ALL HER INCOME,
DyS + p, = I. BUT AT BUNDLE A
(WITH SAME SPENDING) SHE
REACHES A HIGHER UTILITY u,,
Uy > Uy.

BUNDLE D CANNOT BE OPTIMAL.
IT YIELDS A HIGHER UTILITY THAN
A, BUT IT IS UNAFFORDABLE.

ONLY BUNDLE A4 IS OPTIMAL,
WHERE THE BUDGET LINE AND
INDIFFERENCE CURVES ARE
TANGENT EACH OTHER.

Intermediate Microeconomic Theory

Figure 3.4
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UTILITY MAXIMIZATION PROBLEM

* THIS TANGENCY CONDITION REQUIRES THAT THE SLOPE OF THE
BUDGET LINE AT BUNDLE 4, p_x’ IS EQUAL TO THE SLOPE OF THE

Py MU
INDIFFERENCE CURVE, MRS = -
MU,
* THEREFORE, UTILITY-MAXIMIZING BUNDLES MUST SATISFY

MU
MUx _ Px OR AFTER REARRANGING MUYz — %y
e THIS CONDITION STATES THAT MARGINAL UTILITY PER DOLLAR SPENT ON THE
LAST UNIT OF GOOD x MUST BE EQUAL TO THAT OF GOQOD vy - BANG FOR
THE BUCK MUST COINCIDE ACROSS ALL GOODS.

. IF ’V;”x > ’V;Uy, THE CONSUMER WOULD OBTAIN A LARGER BANG FOR
x y

THE BUCK FROM x THAN y, PROVIDING INCENTIVES TO SPEND MORE $
IN x.

19
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UTILITY MAXIMIZATION PROBLEM

* TOOL 3.1. PROCEDURE TO SOLVE THE UMP:

Ux — Px CcROSS-

Uy Dy

1. SET THE TANGENCY CONDITION AS A’Z
MULTIPLY AND SIMPLIFY.
2. IF THE EXPRESSION FOR THE TANGENCY CONDITION:

a. CONTAINS BOTH UNKNOWNS (x AND y), SOLVE OR x, AND INSERT THE
RESULTING EXPRESSION INTO THE BUDGET LINE p,x + p,y = I.

b. CONTAINS ONLY ONE UNKNOWN (x OR y), SOLVE FOR THAT UNKNOWN,
AND INSERT THE RESULT INTO THE BUDGET LINE p,x + p,y = I.

20
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UTILITY MAXIMIZATION PROBLEM

* TOOL 3.1. PROCEDURE TO SOLVE THE UMP (CONT.):
2. IF THE EXPRESSION FOR THE TANGENCY CONDITION:

MU MU
c.  CONTAINS NO GOOD x OR y, COMPARE — £ AGAINST p—y
x %
MU
e« F2x > =Y SET GOOD y = 0 IN THE BUDGET LINE AND

Px Py
SOLVE FOR GOOD x (CORNER SOLUTION WHERE THE

CONSUMER PURCHASES ONLY GOOD x).

MUx < 22 SET x = 0 IN THE BUDGET LINE AND SOLVE

Px Py
FOR y (CORNER SOLUTION WHERE SHE PURCHASES ONLY

GOOD V).

- IF

21
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UTILITY MAXIMIZATION PROBLEM

« TOOL 3.1 PROCEDURE TO SOLVE THE UMP (CONT.):

3. IF, IN STEP 2, YOU FIND THAT ONE OF THE GOODS IS
CONSUMED IN NEGATIVE AMOUNTS (E.G., x = —2), THEN
SET THE AMOUNT OF THIS GOOD EQUAL TO 0 ON THE
BUDGET LINE (E.G., px0 + p,y = I ), AND SOLVE FOR THE

REMAINING GOOD.

4. |IF YOU HAVEN'T FOUND THE VALUES FOR ALL THE
UNKNOWNS, USE THE TANGENCY CONDITIONS FROM STEP
1 TO FIND THE REMAINING UNKNOWN.

22
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UTILITY MAXIMIZATION PROBLEM

* EXAMPLE 3.1: UMP WITH INTERIOR SOLUTIONS—I.
* CONSIDER AN INDIVIDUAL WITH COBB-DOUGLAS UTILITY FUNCTION
u(x,y) = xy.
FACING p, = $20, p, = $40, AND I = $800.

 STEP 1. WE USE THE TANGENCY CONDITION TO FIND OPTIMAL BUNDLE

2y = X.
THIS RESULT CONTAINS BOTH x AND y, SO WE MOVE TO STEP 2A.

23
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UTILITY MAXIMIZATION PROBLEM

« EXAMPLE 3.1 (CONTINUED):
* STEP 2A. FROM THE BUDGET LINE, 20x + 40y = 800.
INSERTING 2y = x INTO THE BUDGET LINE,
20(2y) + 40y = 800,
)

X
80y = 800,

y == =10 UNITS.

BECAUSE THE CONSUMER PURCHASES 10 UNITS OF y, WE MOVE TO STEP 4 (RECALL
THAT WE ONLY NEED TO STOP AT STEP 3 IF x OR y ARE NEGATIVE IN STEP 2).

* STEP 4. TO FIND THE OPTIMAL CONSUMPTION OF x, WE USE THE
TANGENCY CONDITION x = 2y = 2 X 10 = 20 UNITS.

24
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UTILITY MAXIMIZATION PROBLEM

* EXAMPLE 3.1 (CONTINUED):

* SUMMARY. THE OPTIMAL CONSUMPTION BUNDLE IS

(20,10).
THE SLOPE OF THE INDIFFERENCE CURVE, > = ;—g - %
COINCIDES WITH THAT OF THE BUDGET LINE, 2% = %

Py



UTILITY MAXIMIZATION PROBLEM

* EXAMPLE 3.2: UMP WITH INTERIOR SOLUTIONS-II.

* CONSIDER AN INDIVIDUAL WITH COBB-DOUGLAS UTILITY

FUNCTION

1/3.,2/3

u(x,y) =x/°y

FACING p, = $10, p, = $20, AND I = $100.

BEFORE USING THE TANGENCY CONDITION ZZ’“ _ Z—x, WE FIRST
y y

FIND

| N
+

it
=<

W

W[
<

=

Wikl W
W=

+

[\

=

Wl
|
W™

=<
N
=
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UTILITY MAXIMIZATION PROBLEM

» EXAMPLE 3.2 (CONTINUED):

e STEP 1. WE USE THE TANGENCY CONDITION ]’flg = 5—
y y
y 10
2x 20’
y = X.

THIS RESULT CONTAINS x AND y, SO WE MOVE TO STEP
2A.



UTILITY MAXIMIZATION PROBLEM

» EXAMPLE 3.2 (CONTINUED):

e STEP 2A. INSERTING y = x INTO THE BUDGET LINE,
10x + 20y = 100,
20(y) + 20y = 100,
30y = 100,

100

y = = = 3.33 UNITS.

Intermediate Microeconomic Theory
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UTILITY MAXIMIZATION PROBLEM

» EXAMPLE 3.2 (CONTINUED):

* STEP 4. THE OPTIMAL CONSUMPTION OF x CAN BE FOUND
BY USING THE TANGENCY CONDITION

y = x = 3.33 UNITS.

* SUMMARY. THE OPTIMAL CONSUMPTION BUNDLE IS
(3.33,3.33).



UTILITY MAXIMIZATION PROBLEM

« EXAMPLE 3.2 (CONTINUED):

* WE CAN FIND THE BUDGET SHARES OF EACH GOOD, THAT IS THE
% OF INCOME THE CONSUMER SPENDS ON GOOD x AND

GOOD y:
pox 10x333 1
I 100 3’
pyy 20%x333 2
I 100 3

WHICH COINCIDES WITH THE EXPONENT OF EACH GOOD IN THE
COBB-DOUGLAS UTILITY FUNCTION u(x, y) = x1/3y2/3,

* THIS RESULT CAN BE GENERALIZED TO ALL TYPES OF COBB-
DOUGLAS UTILITY FUNCTIONS u(x, y) = Ax*yP, WHERE
Aapf >0.

* THE BUDGET SHARE OF GOOD x IS o, AND OF GOOD y IS £.

30
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UTILITY MAXIMIZATION PROBLEM

* EXAMPLE 3.3: UMP WITH CORNER SOLUTIONS.

« CONSIDER A CONSUMER WITH UTILITY FUNCTION u(x,y) =
xy + 7x, AND FACING p, = $1, p,, = $2, AND | = $10.

e STEP 1. USING THE TANGENCY CONDITION 2% = Px

MU,, Py
y+7 1
x 2
2y + 14 = x.

THIS RESULT CONTAINS x AND y, SO WE MOVE TO STEP
2A.

31
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UTILITY MAXIMIZATION PROBLEM

* EXAMPLE 3.3 (CONTINUED):

* STEP 2. INSERTING 2y + 14 = x INTO THE BUDGET LINE
x + 2y = 10,
(2y +14) + 2y = 10,

X
4y = —4,
y =—1.

Intermediate Microeconomic Theory
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UTILITY MAXIMIZATION PROBLEM

» EXAMPLE 3.3 (CONTINUED):

* STEP 3. BECAUSE THE AMOUNTS OF x AND y CANNOT BE
NEGATIVE, THE CONSUMER WOULD LIKE TO REDUCE HER
CONSUMPTION OF GOOD y AS MUCH AS POSSIBLE (I.E.,
y = 0). INSERTING THIS RESULT INTO THE BUDGET LINE

X+ (2x0)=10-> x = 10 UNITS.

* SUMMARY. WE HAVE FOUND A CORNER SOLUTION, WHERE
THE CONSUMER USES ALL HER INCOME TO PURCHASE
GOOD ALONE.

* GRAPHICALLY, HER OPTIMAL BUDGET (x,y) = (10,0) IS
LOCATED IN THE HORIZONTAL INTERCEPT OF HER BUDGET
LINE.

33
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UTILITY MAXIMIZATION PROBLEM

« EXAMPLE 3.3 (CONTINUED):

* AT THE CORNER SOLUTION, THE TANGENCY CONDITION

DOES NOT HOLD,
MU MU +7 x
4 S Ay
Px Dy r 2
0+7
At (x, y) = (10,0), KR
* MU, > MU,, inducing the
consumer to increase her
consumption of X and decrease
that of y.

10
> —.
2

* Once she reaches y = 0, she
cannot longer decrease her
consumption of y.

Intermediate Microeconomic Theory

BL~

i [0 i

Bundle (10,0)

Figure 3.5

10 units x
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UMP IN EXTREME SCENARIOS

* GOODS ARE REGARDED AS PERFECT SUBSTITUTES:

e CONSIDER TWO BRANDS OF MINERAL WATER. THIS UTILITY
FUNCTION TAKES THE FORM u(x,y) = ax + by, WHERE
a,b > 0.

MU,

* IN THIS SCENARIO, MU, =

* THREE CASES CAN EMERGE:

G‘.IQ

a Px

1. - =
b Dy
a

7 4 - Px
b Py
a Dx

3. —=2=
b

36
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UMP IN EXTREME SCENARIOS

e GOODS ARE REGARDED AS PERFECT SUBSTITUTES (CONT.):

1. IF % > z—" THE IC IS STEEPER THAN THE BUDGET LINE,
y

PRODUCING A CORNER SOLUTION. THE CONSUMER
SPENDS ALL INCOME ON x.

USING THE “BANG FOR THE BUCK” APPROACH:

a b
—>—
Px by

THE BANG FOR THE BUCK FROM x IS LARGER THAN THAT
OF y. SO, SHE CONSUMER WOULD LIKE TO INCREASE HER
CONSUMPTION OF x WHILE DECREASING THAT OF y.

37
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UMP IN EXTREME SCENARIOS

* GOODS ARE REGARDED AS PERFECT SUBSTITUTES (CONT.):

2. IF % < g—" A CORNER SOLUTION EXISTS, WHERE THE
y

CONSUMER SPENDS ALL HER INCOME ON GOQOD y.

THE OPTIMAL CONSUMPTION BUNDLE LIES ON THE
VERTICAL INTERCEPT OF THE BUDGET LINE.



UMP IN EXTREME SCENARIOS

* GOODS ARE REGARDED AS PERFECT SUBSTITUTES (CONT.):

3. IF % — z—x THE SLOPE OF THE INDIFFERENCE CURVES AND
y

THE BUDGET LINE COINCIDE, YIELDING A COMPLETE
OVERLAP.

TANGENCY OCCURS AT ALL POINTS OF THE BUDGET LINE
> A CONTINUUM OF SOLUTIONS EXISTS, ANY BUNDLE
(x,¥) SATISFYING pyx + p,y = I IS UTILITY MAXIMIZING.



UMP IN EXTREME SCENARIOS

* GOODS ARE REGARDED AS PERFECT COMPLEMENTS:

* CONSIDER CARS AND GASOLINE. THIS UTILITY FUNCTION TAKES
THE FORM u(x,y) = Amin{ax, by}, WHERE A,a,b > 0.

* THE ICS ARE L-SHAPED, AND HAVE A KINK AT A RAY FROM THE
ORIGIN WITH SLOPE a/b.

* THE MRS OF THIS FUNCTION IS UNDEFINED, BECAUSE THE KINK
COULD ADMIT ANY SLOPE.

* WE CANNOT USE THE TANGENCY CONDITION AS WE CANNOT GUARANTEE THAT
THE MRS TAKES SPECIFIC NUMBERS FOR ALL BUNDLES.

* OPTIMAL BUNDLES REQUIRE TO IDENTIFY BUNDLES FOR WHICH
WE CANNOT INCREASE THE CONSUMER’S UTILITY GIVEN HER
BUDGET CONSTRAINT.

40
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UMP IN EXTREME SCENARIOS

e GOODS ARE REGARDED AS PERFECT COMPLEMENTS (CONT.):

* SHE CONSUMES THE BUNDLE AT THE KINK OF HER IC WHERE IT
INTERSECTS HER BUDGET LINE.

* MATHEMATICALLY, IT REQUIRES

c ax=by=>y= %x, FOR THE BUNDLE TO BE AT THE KINK;
* pex+pyy =1, FOR THE BUNDLE TO BE ON THE BUDGET LINE.

* WE HAVE SYSTEM OF TWO EQUATIONS AND TWO UNKNOWNS.
* INSERTING THE FIRST EQUATION INTO THE SECOND,

" a P I bl
DX + Dy —X = X = = ;
X Y b px+py% bp, + ap,

y 41
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UMP IN EXTREME SCENARIOS

e GOODS ARE REGARDED AS PERFECT COMPLEMENTS (CONT.):
* THE OPTIMAL AMOUNT OF Y BECOMES

_a S bl B al
b lbpx -'I_ ap'Vl bpx + apy .

X

y

* IFa =b = 2 (WHEN THE INDIVIDUAL NEEDS TO CONSUME THE
SAME AMOUNT OF EACH GOOD), AND p,, = $10, p,, = $20, AND
I = $100, THE OPTIMAL CONSUMPTIONS OF x AND y ARE

bl 2X100 10
X = = = — UNITS,
bpxtapy  (2x10)+(2X20) 3

al 2X100

10
V= bpx+apy © (2x10)+(2%x20) 2 UNITS.

42
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REVEALED PREFERENCE

* PREVIOUSLY, WE HAVE ANALYZED HOW TO FIND OPTIMAL
BUNDLES, ASSUMING WE OBSERVE CONSUMER’S PREFERENCES
REPRESENTED WITH HER UTILITY FUNCTION.

* WHAT IF WE ONLY KNOW WHICH CHOICES SHE MADE WHEN
FACING DIFFERENT COMBINATIONS OF PRICES AND INCOME?

* WE STILL CAN CHECK IF THE CONSUMER MADE OPTIMAL
CHOICES USING THE WEAK AXIOM OF REVEALED PREFERENCES

(WARP).



REVEALED PREFERENCE

Weekly Loose Shell Egg, Large, White, National Index (f.o.b. dock, cents

thrEasat N3 —HN —HN5

llllllll

Source: LUSDA AMS LEP Livestock, Poultry, and Grain Market News



REVEALED PREFERENCE

FRED -/ — Average price: Wik, Fresh, Whole, Fortfied (Cost per Gallon/3 8 Liters) in LS. City Average
44
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Shaded areas indicate U.S, recessions. Source: U.S. Bureau of Labor Statistics fred.stlouisfed.org




REVEALED PREFERENCE

* CONSIDER:

« A = (x,,7,) BE THE OPTIMAL BUNDLE WHEN FACING INITIAL
PRICES AND INCOME (py, Dy, I)-

* B = (xg, V) BE THE OPTIMAL BUNDLE WHEN FACING FINAL
PRICES AND INCOME (py, p3y, I')-



REVEALED PREFERENCE

* WEAK AXIOM OF REVEALED PREFERENCE (WARP). IF OPTIMAL
CONSUMPTION BUNDLES A AND B ARE BOTH AFFORDABLE

UNDER INITIAL PRICES AND INCOME (p,,D,,I), THEN BUNDLE A
CANNOT BE AFFORDABLE UNDER FINAL PRICES AND INCOME

(p.;CI p:;/I I,):
* IF pxXq + Dyya < 1 AND pyxp + pyyg < I,
* THEN pyx4 + pyya > 1.



REVEALED PREFERENCE

« WEAK AXIOM OF REVEALED PREFERENCE (WARP) (CONT.).

* IF BOTH BUNDLES ARE INITIALLY AFFORDABLE, AND THE
CONSUMER SELECTS A, SHE IS “REVEALING” HER
PREFERENCE FOR A OVER B.

* WARP REQUIRES A4 IS NOT AFFORDABLE UNDER FINAL PRICES
AND INCOME, OTHERWISE THE CONSUMER SHOULD STILL
SELECT THE ORIGINAL BUNDLE A.

* THINK ON WARP AS A CONSISTENCY REQUIREMENT IN
CONSUMER’S CHOICES WHEN FACING DIFFERENT PRICES AND
INCOMES.

Intermediate Microeconomic Theory 49



REVEALED PREFERENCE

* TOOL 3.2. CHECKING FOR WARP:

1. CHECKING THE PREMISE. CHECK IF BUNDLES A AND B ARE
INITIALLY AFFORDABLE = THEY LIE ON OR BELOW THE
BUDGET LINE, BL, (py, Dy, I).

T1A. IF STEP 1 HOLDS, MOVE TO STEP 2.

1B. IF STEP 1 DOES NOT HOLD, STOP. WE CAN ONLY CLAIM THAT THE
CONSUMER CHOICES DO NOT VIOLATE WARP.

2. CHECKING THE CONCLUSION. CHECK THAT BUNDLE A IS
NO LONGER AFFORDABLE - IT LIES STRICTLY ABOVE THE
FINAL BUDGET LINE BL’, (py, }, I').

2A. IF STEP 2 HOLDS, WARP IS SATISFIED.
2B. IF STEP 2 DOES NOT HOLD, WARP IS VIOLATED.

50
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REVEALED PREFERENCE

* EXAMPLE 3.4: TESTING FOR WARP.

* CONSIDER A CHANGE IN THE BUDGET LINE, FROM BL TO
BL', DUE TO A SIMULTANEOUS DECREASE IN p, AND I.

e FOR INSTANCE,

* INITIAL BUNDLE LINE BL, p, = $2, p, = 2$, AND [ =
$10.

* FINAL BUNDLE LINE BL', p, = $1, p,, = 25, AND " = $7.



REVEALED PREFERENCE

» EXAMPLE 3.4 (CONTINUED):

* THE VERTICAL INTERCEPT OF THE BUDGET LINE
10 7

DECREASES FROM — =22 = 5 UNITS TO = =2 = 35
Py 2 Py 2

UNITS.
* THE VERTICAL INTERCEPT OF THE BUDGET LINE

INCREASES FROM — = — = 5 UNITS TO - - = = = 7

I
Dx 2 Px
UNITS.



REVEALED PREFERENCE

e EXAMPLE 3.4 (CONTINUED):

« SCENARIO (A). WARP IS SATISFIED.
(@)
Y i

Step 1 holds. Bundles A and B
are affordable under BL:

e Alieson BL.

* B lies strictly below BL.

Step 2 holds. Bundle A is
unaffordable under BL':

* A lies strictly above BL'.

Figure 3.6a
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REVEALED PREFERENCE

» EXAMPLE 3.4 (CONTINUED):

e SCENARIO (B). WARP IS VIOLATED.
®)
¥

Step 1 holds. Bundles A and B
are affordable under BL:

e Alieson BL.

* B lies strictly below BL. .

Step 2 does not hold. Bundle A
is affordable under BL':

* A lies strictly below BL'. &

The consumer is not consistent in 4

BL'

her choices.
Figure 3.6b
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REVEALED PREFERENCE

» EXAMPLE 3.4 (CONTINUED):
« SCENARIO (C). WARP IS NOT VIOLATED.

(c)
Y

Step 1 does not hold.

Bundle A is affordable under
BL but B is unaffordable:

e Alieson BL.
* B lies strictly above BL.

Figure 3.6¢



REVEALED PREFERENCE

» EXAMPLE 3.4 (CONTINUED):
« SCENARIO (D). WARP IS NOT VIOLATED.

()
Step 1 does not hold. Y4

Bundle A is affordable under
BL but B is unaffordable :

e Alieson BL.
* B lies strictly above BL.

Figure 3.6d



KINKED BUDGET LINES




QUANTITY DISCOUNTS

* SELLERS OFFER QUANTITY DISCOUNTS MAKING FIRST
UNITS MORE EXPENSIVE THAN EACH UNIT AFTERWARDS.

FORMALLY,

 THE CONSUMER FACES A PRICE p, FOR ALL UNITS OF x
BETWEEN 0 AND ¥ (L.E., FOR ALL x < %);

* BUT SHE FACES A LOWER PRICE p., WHERE p’, < p,, FOR
EACH SUBSEQUENT UNIT (L.E., FOR ALL x > X).

Intermediate Microeconomic Theory 58



QUANTITY DISCOUNTS

Bath&BodyWorks® st

op Body Care Candles Wallflowers & Diffusers | Under $5 Under $10 Under $20

. — Filter ~ IT Sort by

Search

Clearance Pierci

Ends today!

All Full-Size Body, Skin & Hair
Care

Buy 3, Get 3 FREE

| owest-nriced items are free

Tobar® Magical Mermaid Putty Pot

$42 99 $6.49

32 FOR $10 SELECT CLEARANCE



QUANTITY DISCOUNTS

 GRAPHICALLY,

BL (solid kinked lines)




QUANTITY DISCOUNTS

* MATHEMATICALLY, THE EQUATION OF THE BUDGET LINE IS
* FORALLx < X,

I p __n
y - A _ Fx X, Slope D,
Dy by 1
P,
Vertical intercept Slope BL (solid kinked lines)

* FORALL X > x, L BB
D
I _ Px—Px ) _ Px ] .
y s — X | ——X. Slope=—p—x : \
py py py P, | \
| ; o X1 I _pn-n'-
Vertical intercept Slope Figure 3.7 P p' P

/ T
NOTE 2% < Px AND L —PxPrgp o L
by by by Py Py
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QUANTITY DISCOUNTS

* EFFECT OF A LARGE OR SMALL PRICE DISCOUNT:

* A large discount makes the
difference p, — p, larger,
shifting the vertical intercept
downward and flattering the
right segment of the budget
line.

* A small discount produces a
small difference p, — p,,
pushing the vertical intercept
upward and steepening the
right segment of the budget
line.

Intermediate Microeconomic Theory

BL (solid kinked lines)

X "X
b
yd .
Slope=—p—x : \
P, i \
f L P _l% 'f
pl
Figure 3.7 g
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QUANTITY DISCOUNTS

* EXAMPLE 3.5: QUANTITY DISCOUNTS.

« ERIC HAS I = $100 TO PURCHASE VIDEO GAMES (GOOD x)
AND FOOD (GOOD y).

* THE PRICE OF FOOD IS py, = $5, REGARDLESS OF HOW
MANY UNITS HE BUYS.

 THE PRICE OF VIDEO GAMES IS p,, = $4 FOR THE FIRST 2
UNITS, BUT p,, = $1 FOR UNIT 3 AND BEYOND.

» CUTOFF IS AT X = 2.
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QUANTITY DISCOUNTS

« EXAMPLE 3.5 (CONTINUED):
* THEN, ERIC’S BUDGET LINE IS:
« FORALL x <2,

100 4
y=—5 5"
4
= 20 —gx.

* FORALL x>2,

Intermediate Microeconom ic Theory g ? - g X.
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QUANTITY DISCOUNTS

e EXAMPLE 3.5 (CONTINUED):
«  GRAPHICALLY,

+ FOR x < 2, THE BUDGET LINE ORIGINATES AT — = % =20

Py
UNITS IN THE VERTICAL AXIS AND DECREASES AT A RATE OF
_B__2_ _ps.
Py 5

94
5

* FOR x > 2, THE BUDGET LINE ORIGINATES ATy = — = 18.8

UNITS, HAS A SLOPE OF — z—x = — % BECOMING FLATTER, AND
y

CROSS THE HORIZONTAL AXIS AT x = — — BxPx g — 290 _

Px pJ’c 1
(4-1)
=

X 2) — 100 — 6 = 94 UNITS.
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INTRODUCING COUPONS

* THE EMERGENCY PRICE CONTROL ACT WAS PASSED IN
1942, IT GAVE THE GOVERNMENT THE ABILITY TO
INSTITUTE PRICE LIMITS AND TO RATION FOOD AND OTHER
ITEMS, THE GOVERNMENT INSTITUTED A COUPON SYSTEM
THAT AMERICANS HAD TO USE TO BUY ITEMS SUCH AS
SUGAR, COFFEE, FOOD, AND GASOLINE.

3 SUGAR ALLOWANCE COUPON 3
Pounds For Home Food' Processing Pounds

This coupon authorizes the holder fo whom it was issued
to receive 3 pounds of sugar, which is to be used ounly
to conserve fruit, fruit juices, or other foods as specified in
the Regulations for the use of the person or persons listed
on the Home Canning Sugar Application (Form No.
R-323) or the Special Purpose Application (Form No.

n

p ra 1 11 R T R, e R TN T VR
F---ilE) on file at the office of the Board indicated below.

OFrA Form No. R-2326

» - FE ¥ g = ™
Sarial Number of War Ration Book _____

Board No. . o e ISR e Rt S e e | N A 66
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THE 1990S TO NOW: WHAT IS THE FUTURE OF
COUPONS?

* COUPONS

BEGAN

TO  APPEAR

ONLINE  WITH

DOWNLOADABLE COUPONS AND ONLINE COUPON

CODES.

* TWO MAJOR COUPON WEBSITES WERE FOUNDED IN THE EARLY
2000S: RETAILMENOT.COM IN 2006 AND GROUPON IN 2008.

COUPON CODES PRINTABLE COUPONS GROCERY COUPONS COMMUNITY Joir ¢ sign in to the community

WM Search coupon codes for 150,000 stores...

POPULAR STORES

nf.?aﬁ
s ‘@E .L,Iq

Amazon Victoria's Secret

TODAY'S TOP COUPONS

Bath and Body TROPICS20

W“’Q“S 20 % OFF + FREE SHIPPING WITH $50 PURCHASE
as0+

B

coupon codes

OtterBox CE52012 %

5] EL; ““t“) L 10% off plus free domestic shipping
= 7=y SPOTts Basement SNOW20 *
g:ﬂi “ij;mwwm i 20% off all North Face (even sale items).
= coupon codes Mare Sports Basement coupans -
INDULGE #
$10 off 549 or 520 off $99 or $35 off $149.
More DSW coupor

Hilike 15m ¥ Follow +1 || 455

SLhanre the Love...
Submit a coupon »

@ Q,e.t awx nzmwzuem

Never Miss Another Great Deal

Enter your email address Get it Now [

| By clicking "Get It Now" you are signing up to receive periodic |
| RetailMehot emails. You can opt out any time, Privacy s

3.} Ualentine'’s Day!

Get our best deals now =

'muywmgm?

= _F .

Get the Inaider fcoop

Check out the RetailMeNot online magazine »

BROWSE COUPONS
== [ =

accessor
sandentertainment audi

VOUCHER GROUF‘DN EXPIRED
97523484 1 60-1C 8/1/12

Mark as Redeemed

CUSTOMER

kevin Tsoi




THE 1990S TO NOW: WHAT IS THE FUTURE OF
COUPONS?

* IN 2011, IBOTTA REVOLUTIONIZED SAVING ON GROCERIES
AND OTHER ITEMS WITH THEIR FREE DIGITIZED CASH BACK
APP. INSTEAD OF CLIPPING COUPONS, YOU SIMPLY
UPLOAD YOUR RECEIPT OR LINK YOUR STORE ACCOUNT
TO RECEIVE CASH BACK ON ELIGIBLE ITEMS FROM OVER
1,500 BRANDS AND RETAILERS.
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INTRODUCING COUPONS

* CONSIDER A MARKET WHERE THE GOVERNMENT OFFERS
COUPONS, LETTING CONSUMERS PURCHASE THE FIRST x UNITS

OF GOOD x FOR FREE.

\ BLc (solid kinked lines)

— BL, budget line with coupons.

Slope:—%
h BLyc, budget line without coupons.

Figure 3.8

THE COUPONS EXPAND THE SET OF BUNDLES THE CONSUMER CAN

°
69

AFFORD.
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INTRODUCING COUPONS

* MATHEMATICALLY, THIS KINKED BUDGET LINE BL, IS

pyy = I FOR ALL x < x, AND

ik py(x —X) + pyy = FOR ALL x > X.

* FOR x < X, THE CONSUMER FACES p, = $0, THANKS TO
THE COUPONS. THEN BL; ISp,y + 0x =1 = p,y = 1.

* FOR x > %, THE CONSUMER EXHAUSTED ALL COUPONS
AND FACES MARKET PRICES p,, AND p,,. THEN, BL

BECOMES p, (x — X) + pyy = I.
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INTRODUCING COUPONS

* SOLVING FOR y, WE CAN REPRESENT BL. AS

. FORx<3E,y=pL
y

y
-FORxZX,y=—+p—x(x—f) Ly Pl
by Dy R
\ BL (solid kinked lines)
OR \
1]
2
I
y = (— + i ") - &x
Py Py Py o
' ] T ope 5
Vertical intercept Slope
Setting vy = 0, and solving for x, ] .
Figure 3.8 Pe P

we find the horizontal intercept
71

I _
at x = —+ X.
Dx
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INTRODUCING COUPONS

* EXAMPLE 3.6: COUPONS.

e JOHN INCOME IS I = $100, THE PRICE OF ELECTRICITY IS
p, = $1, AND THE PRICE OF BIKES IS p,, = $4.

* THE GOVERNMENT AGENCY DISTRIBUTES COUPONS FOR
THE FIRST 200 KWH PER MONTH, MAKING THEM FREE.

* BECAUSE x = 200, JOHN’S BUDGET LINE BL IS

+ FORx < 200,y = — =~ = 25 UNITS.

Py

« FORx =200,y = (L+p—xaz)—&x: (F2+3200) —2x =75 —<x.
Dy Py Py 4 4 4 4

Intermediate Microeconomic Theory
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INTRODUCING COUPONS

* EXAMPLE 3.6 (CONTINUED):
« GRAPHICALLY, THE DASHED SEGMENT OF THE BL,

* ORIGINATES AT y = 75,

« DECREASES AT A RATE OF %

i
p,

* AND HITS THE HORIZONTAL AXIS AT

I —
XxX=—-+1+x =
Px

% + 200 = 300 UNITS.

Slope

A
D,

p_y 1

=l <

1

P
b,

\ BLc (solid kinked lines)

Figure 3.8
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A. LAGRANGE METHOD TO SOLVE UMP

Ux

= 2 10 FIND

« WE HAVE USED THE TANGENCY CONDITION X
MUy 2%

OPTIMAL CONSUMPTION BUNDLES.

* NOW, WE SHOW THAT THIS CONDITION MUST BE SATISFIED AT
THE OPTIMUM OF THE UMP. THE UMP CAN BE EXPRESSED AS

MAX u(x,y)
X,y

SUBJECT TO pyx + pyy = 1.

» WE USE THE BUDGET LINE p,x + p,,y = I, RATHER THAN THE BUDGET

CONSTRAINT p,x + pyy < I, BECAUSE THE CONSUMER WILL ALWAYS
SPEND ALL HER AVAILABLE INCOME.

* THE CONSUMER FACES A “CONSTRAINED MAXIMIZATION PROBLEM.”75
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A. LAGRANGE METHOD TO SOLVE UMP

* CONSTRAINED MAXIMIZATION PROBLEMS ARE OFTEN SOLVED
BY SETTING UP A LAGRANGIAN FUNCTION,

L, y;A) =ulx,y) + A — pex — pyy],

WHERE A REPRESENTS THE LAGRANGE MULTIPLIER, WHICH MULTIPLIES THE BUDGET
LINE.

* TO SOLVE THIS PROBLEM, WE TAKE FOP WITH RESPECT TO x, vy,

AND 1,
oL
ax
oL
ay

0L
57 = —pxx—pyy =0. 7

= MU, — Ap, =0,

= MU,, — Ap,, = 0, AND

Intermediate Microeconomic Theory



A. LAGRANGE METHOD TO SOLVE UMP

* THE FIRST AND THE SECOND CONDITIONS CAN BE REARRANGED TO

MUy MUZV —

= A1 AND A.

Px Py

» BECAUSE BOTH CONDITIONS ARE EQUAL TO A4, WE OBTAIN
MUy _ . _ MU,
Px Py
THIS IS THE “BANG FOR THE BUCK” COINCIDING ACROSS GOODS.

* ALTERNATIVELY, THIS CONDITION CAN BE EXPRESSED AS

MUx_&

4
M Uy 2%

WHICH COINCIDES WITH THE TANGENCY CONDITION USED IN THE PREVIOUS ANALYSIS.

Intermediate Microeconomic Theory
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EXPENDITURE MINIMIZATION PROBLEM

* THE UMP CONSIDERS A FIXED BUDGET AND FINDS WHICH
BUNDLE PROVIDES THE CONSUMER WITH THE HIGHEST
UTILITY.

* ALTERNATIVELY, THE CONSUMER COULD MINIMIZE HER
EXPENDITURE WHILE REACHING A FIXED UTILITY LEVEL.

e THIS IS THE APPROACH THAT THE EXPENDITURE
MINIMIZATION PROBLEM (EMP) FOLLOWS.



EXPENDITURE MINIMIZATION PROBLEM

* GRAPHICALLY, THE EMP IS UNDERSTOOD AS THE
CONSUMER SEEKING TO REACH AN IC WITH A TARGET
UTILITY LEVEL u, BUT SHIFTING HER BUDGET LINE AS CLOSE
TO THE ORIGIN AS POSSIBLE.

* Bundles B or C cannot be
optimal despite reaching u. She
spends more income than in A.

" Direction of
\~ cheaper budgets

* Bundle D cannot be optimal. She
can find cheaper bundles and
reach u.

u,where u, >u

BL1 BLZ BL3

Figure 3.9

80
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EXPENDITURE MINIMIZATION PROBLEM

* Bundle A must be optimal. There
are no other bundles reaching at
a lower expenditure than BL,.

At A, the indifference curve and
the budget line are tangent,

" Direction of

MU
d — px . ~" cheaper budgets
MU, py

Her constraint is u(x,y) = u,
rather than u(x,y) = u. She
would never choose bundle

satisfying u(x,y) > u, such as BL,  BL,  BLs
D. x

Figure 3.9

u,where u, >u

e
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EXPENDITURE MINIMIZATION PROBLEM

* Bundle D cannot be optimal. She
can find cheaper bundles and
reach U. These bundles that still
satisfy the constraint and can be \
purchased at lower cost. 5

" Direction of
\~ cheaper budgets

u,where u, >u

Figure 3.9
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EXPENDITURE MINIMIZATION PROBLEM

* TOOL 3.3. PROCEDURE TO SOLVE THE EMP:

Ux — Px CROSS-

Uy Dy

1. SET THE TANGENCY CONDITION AS A’Z
MULTIPLY AND SIMPLIFY.

2. IF THE EXPRESSION FOR THE TANGENCY CONDITION:

a. CONTAINS BOTH UNKNOWNS (x AND y), SOLVE OR y, AND INSERT THE
RESULTING EXPRESSION INTO THE UTILITY CONSTRAINT u(x,y) = 1.

b. CONTAINS ONLY ONE UNKNOWN (x OR y), SOLVE FOR THAT UNKNOWN,
AND INSERT THE RESULT INTO THE UTILITY CONSTRAINT u(x,y) = u.

83
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EXPENDITURE MINIMIZATION PROBLEM

« TOOL 3.3. PROCEDURE TO SOLVE THE EMP (CONT.):

2. IF THE EXPRESSION FOR THE TANGENCY CONDITION:

MUx AGAINST 222,

Px by

c. CONTAINS NO GOOD x OR y, COMPARE

MUx - "y SET GOOD y = 0 IN THE UTILITY

Px by
CONSTRAINT AND SOLVE FOR GOOD x

. IF

"i’fx < ’ZUy, SET x = 0 IN THE UTILITY CONSTRAINT AND
x y

SOLVE FOR y.

. IF



EXPENDITURE MINIMIZATION PROBLEM

* TOOL 3.3. PROCEDURE TO SOLVE THE EMP (CONT.):

3. IF, IN STEP 2, YOU FIND THAT ONE OF THE GOODS IS
CONSUMED IN NEGATIVE AMOUNTS (E.G., x = —2), THEN
SET THE AMOUNT OF THIS GOOD EQUAL TO 0 ON THE
UTILITY CONSTRAINT (E.G., u(0, y) = @ ), AND SOLVE FOR
THE REMAINING GOOD.

4. |IF YOU HAVEN'T FOUND THE VALUES FOR ALL THE
UNKNOWNS, USE THE TANGENCY CONDITIONS FROM STEP
1 TO FIND THE REMAINING UNKNOWN.



EXPENDITURE MINIMIZATION PROBLEM

* EXAMPLE 3.7: EMP WITH A COBB-DOUGLAS UTILITY FUNCTION.

» CONSIDER AN INDIVIDUAL WITH COBB-DOUGLAS UTILITY FUNCTION
1 2
u(x,y) = x3y3,

FACING p, = $10, p,, = $20, AND A UTILITY TARGET 1.

*  WE SEEK TO APPLY THE TANGENCY CONDITION, MU — Px \WE FIRST NEED

Muy Py
MU,
’
Muy

TO FIND
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EXPENDITURE MINIMIZATION PROBLEM

e EXAMPLE 3.7 (CONTINUED):
» STEP 1. THE TANGENCY CONDITION REDUCES TO

Mszp_x
MU, py'
y 10
L = y=a
2x 20 y==

THIS RESULT CONTAINS BOTH x AND y, SO WE MOVE TO STEP 2A.

1 2
 STEP 2A. THE UTILITY CONSTRAINT u(x,y) = u BECOMES x3y3 = .
INSERTING y = x,

W=
w| N

=uUu =Xx=1u.

\Qf_),
y

X

FOR INSTANCE, IF u = 5, THE OPTIMAL AMOUNT OF x IS x = 5.

Intermediate Microeconomic Theory
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EXPENDITURE MINIMIZATION PROBLEM

* EXAMPLE 3.7 (CONTINUED):

BECAUSE WE FOUND A POSITIVE AMOUNT OF GOOD x, WE
MOVE TO STEP 4.

* STEP 4. USING THE TANGENCY CONDITION, y = x,
y = u.
* SUMMARY. THE OPTIMAL CONSUMPTION BUNDLE IS x =
y = u, CONSUMING THE SAME AMOUNT OF EACH.

FOR INSTANCE, IF THE CONSUMER SEEKS TO REACH A UTILITY
TARGET OF u, THE OPTIMA BUNDLE IS (5,5).

Intermediate Microeconomic Theory
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EXPENDITURE MINIMIZATION PROBLEM

* EXAMPLE 3.8: EMP WITH A QUASILINEAR UTILITY.
« CONSIDER THE QUASILINEAR DEMAND FROM EXAMPLE 3.3
u(x,y) =xy + 7x,
FACING p, = $1, p, = $2, AND A UTILITY TARGET & = 70.

* STEP 1. THE TANGENCY CONDITION REDUCES IS

MUx:px
MU, p,’
y+7=1 = 2y + 14 = «x.
X 2

THIS RESULT CONTAINS BOTH x AND y, SO WE MOVE TO STEP 2A.
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EXPENDITURE MINIMIZATION PROBLEM

* EXAMPLE 3.9 (CONTINUED):

o STEP 2A. INSERTING THE RESULT FROM THE TANGENCY
CONDITION, 2y + 14 = x, INTO THE UTILITY TARGET xy + 7x =
70,

l 2y + 14’)y + Z(Zy + 14)’ =70,

X X

2(7 +y)*=70 = (7 + y)? = 35,
V(7 +v)2 =+35=7+y =35,
y = —1.08 UNITS.

BECAUSE WE FOUND NEGATIVE UNITS OF AT LEAST ONE GOOD, WE
NEED TO APPLY STEP 3 NEXT.

90
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EXPENDITURE MINIMIZATION PROBLEM

* EXAMPLE 3.9 (CONTINUED):

e STEP 3. THE INDIVIDUAL CONSUMES 0 AMOUNTS OF y, AND
DEDICATES ALL HER INCOME TO BUY x. MU, > MU,,, REGARDLESS

OF THE AMOUNT CONSUMED, WHICH DRIVES HER TO PURCHASE

ONLY GOOD x.
BECAUSE y = 0, HER UTILITY CONSTRAINT BECOMES u(x,0) = 70,
OR

x0+ 7x =70,

x = 10 UNITS.

* SUMMARY. THE OPTIMAL CONSUMPTION BUNDLE IS x = 10 AND
y = 0, REGARDLESS OF THE UTILITY TARGET THE INDIVIDUAL SEEKS
TO REACH.
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RELATIONSHIP BETWEEN UMP AND EMP

* SIMILARITIES AND DIFFERENCES OF UMP AND EMP

APPROACHES: UMP =/t

\ /
/7
»

Tangency
condition,
MRS = p,/py

/N

Budget constraint ~ Utility constraint
pxtpy =1 u(x,y) =u

Figure 3.10
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RELATIONSHIP BETWEEN UMP AND EMP

* BOTH APPROACHES LEAD AS TO THE SAME OPTIMAL
CONSUMPTION BUNDLE. THE EMP IS DUAL
REPRESENTATION OF UMP.

* CONSIDER A CONSUMER THAT SOLVES HER UMP AND
FINDS OPTIMAL BUNDLE
(%, y9).
* IN THIS SITUATION, THE UTILITY SHE CAN REACH WHEN
PURCHASING THIS BUNDLE IS
u(xY, yY).
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RELATIONSHIP BETWEEN UMP AND EMP

* IF WE ASK THE CONSUMER TO SOLVER HER EMP TO REACH

A TARGET UTILITY LEVEL OF
u(xY,yY) =14,

THE BUNDLE THAT SOLVES HER EMP COINCIDES WITH THAT
OF UMP.

* WE CAN DRAW THE OPPOSITE RELATIONSHIP, STARTING
FROM EMP.

 LET (x%,y%) BE THE OPTIMAL BUNDLE SOLVING EMP.

94
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RELATIONSHIP BETWEEN UMP AND EMP

e LET /¥ BE THE INCOME THE CONSUMER NEEDS TO
PURCHASE HER OPTIMAL BUNDLE (LE., pyx® + p,y* = I*).

* IF WE ASK HER TO SOLVE HER UMP, GIVING AN INCOME
OF I = I¥, THE OPTIMAL BUNDLES SOLVING HER UMP,

(xY,y"),
COINCIDES WITH THAT SOLVING HER EMP,
(xE, yE).
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RELATIONSHIP BETWEEN UMP AND EMP

* EXAMPLE 3.9: DUAL PROBLEMS.
FROM UMP TO EMP:
« SOLVING THE UMP IN EXAMPLE 3.2, (xY,yY) = (3.33,3.33),
WHICH YIELDS A UTILITY LEVEL OF u = 3.33.

* IF WE GO TO THE EMP IN EXAMPLE 3.7, AND HER TO A TARGET OF
A UTILITY LEVEL OF u = 3.33.

THEN, HER OPTIMAL BUNDLE BECOMES
(xE,yE) = (3.33,3.33),
BECAUSE IN EXAMPLE 3.7 WE FOUND x = y = #.

* HENCE, OPTIMAL BUNDLES IN UMP AND EMP COINCIDE.

96

Intermediate Microeconomic Theory



RELATIONSHIP BETWEEN UMP AND EMP

e EXAMPLE 3.9 (CONTINUED):
FROM EMP TO UMP:

* WE APPROACH THE CONSUMER AGAIN, GIVING HER THE
INCOME THAT SHE WOULD NEED TO PURCHASE THE
OPTIMAL BUNDLE FOUND IN EMP OF EXAMPLE 3.7,

pex® + pyy* = $100.
* SOLVING HER UMP, SHE OBTAINS
(xY, yY) = (3.33,3.33),

WHICH COINCIDES WITH THE OPTIMAL BUNDLE SOLVING
THE EMP.
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