Section 3:

Consumer Theory




Fall 2021 Final Exam Question 2
Consumer Theory

. [16 points]

Suppose a consumer consumes only two goods, x and y. In this case,
if the consumer has lexicographic preferences, then the consumer will
choose between bundles (x1, y;) and (x», y2) in one of the following
two ways. The first is that if x; # x;, the consumer prefers the bundle
whose x is larger; but if x; = x,, the consumer prefers the bundle
whose y is larger. The second is that if y; # y;, the consumer prefers
the bundle whose y is larger; but if y; = y,, the consumer prefers the
bundle whose x is larger.

If a consumer has lexicographic preferences, there is no utility func-
tion which represents his or her preferences.

Figure 1 is one author’s attempt to describe a particular situation in-
volving lexicographic preferences, with Y (measured on the vertical
axis) representing the consumer’s consumption of food and E (mea-
sured on the horizontal axis) representing the state of the natural en-
vironment. (I know that calling food “Y” is unusual, but the graph is
not mine so I did not choose the notation.)

(a) Why can the solid lines in Figure 1 not be indifference curves?

(b) The author calls the solid lines in Figure 1 “quasi-indifference
curves.” Describe in words the preferences of the consumer
depicted in Figure 1, making a plausible conjecture about the
meaning of the quasi-indifference curves. (If your conjecture
turns out to be wrong, you nevertheless may earn many points
if your conjecture is reasonable and your interpretation of the
graph is consistent with your conjecture.)

(c) Sketch the income expansion path in Figure 1.

(d) Show that there exists a (different) consumer whose preferences
can be represented by a utility function who has the same in-
come expansion path as the path you drew in part (c). Do this by
sketching this consumer’s indifference curves.
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2018 Exam 1 Qu. 3

3. [11 points]

Suppose a price-taking utility-maximizing consumer has a utility func-
tion of u(x) = Inx; +Inx, and faces prices p; and p; for commodities
x1 and x;, respectively; and has income m.

(a) Find this consumer’s optimal consumption for x; and x, (called
x7 and x3, respectively).
(b) Find ox}/dp; and ox3/0p1.

(c) Find this consumer’s income expansion path as a function of xj.
(Imagine a graph where x7 is on the horizontal axis). Hint: one
way to proceed is to consider x5 /x7.

(d) How will the income expansion path shift when p; changes?
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2. [14 points] Suppose a price-taking consumer has utility function

— 01 02 «
u(x) = aitay® -y
for commodities x1, xo, ..., x,, where n is a positive integer greater

than two. Find this consumer’s demand for each of the commodities.
(You need not check the second-order conditions.)

Final Exam, Fall 2013
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2. [12 points]
Suppose the consumers in this problem are competitive. This is true
for both parts (a) and (b) of this question! For simplicity, assume there
is only one consumer (this just saves on notation). This consumer only
consumes two goods, X and Y. Suppose this consumer’s income is $10,
the price of good X is $2/unit, and the price of good Y is $1/unit.
Suppose the consumer’s utility function is X 1/2y1/2,

(a) How much X and Y will this consumer buy? Be sure to verify
the second-order conditions.

(b) Suppose when this consumer goes to the store to buy X and Y, he
can only find 4 units of Y in the store. (This should be less than
the amount you calculated that he desired to buy in part (a).)
What do you think will happen? Bidding the price of good Y
up? In the end, how much X and Y will he end up with?
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2019 Qualifying Exam Sec. 3 Qu. 2

. [16 points]

[Completely optional introduction: This will show that it is incorrect to use the
change in “consumer surplus” as a measure of welfare change in the general

case of goods having arbitrary income effects.]

(a) Suppose a consumer has a utility function u = x,"“x,’” and income
m = 2 and takes the prices p; and p; as given. If x; is “cheese,” find
the consumer’s (Marshallian) demand curve for cheese.

(b) Make a rough, somewhat large sketch of this consumer’s demand
curve for cheese for O < x; = 1 and identify the quantity demanded
of cheese for prices p; of 1, 2, 3, and 4 dollars per pound (“$/1b”)
of cheese.

©

1/2_1/2

Consider the following explanation of consumer surplus, which re-
sembles what one might find in an undergraduate microeconomics
textbook.

Consumer surplus, which is the area under the demand
curve, measures how much a consumer would be willing
and able to spend to buy cheese. To illustrate this, consider
how much money the consumer whose demand curve you
drew in part (b) would be willing and able to spend to buy
a certain total amount of cheese. If the price of cheese
were $4/1b, he would be willing to buy [fill in this blank,
which is part (i) of this sub-part] pounds of cheese, and
so would spend the amount of money shown by area [fill
in this blank, which is part (ii) of this sub-part] in the di-
agram. [Designate areas in your graph by giving labels
such as A, B, C, etc. to the vertices of those geometric ar-
eas, rather than say by shading the areas, because shading
may make part (d) harder to superimpose onto this graph. |

If after making this transaction the price of cheese were
to fall to $3/lb, he would be willing to buy more cheese,
raising his total cheese purchases to [fill in this blank, which
is part (iii) of this sub-part] pounds of cheese, and so would
in total spend the amount of money shown by area [fill in
this blank, which is part (iv) of this sub-part] in the dia-
gram.

If after making this transaction the price of cheese were
to fall further, to $2/lb, he would be willing to buy more

12



cheese, raising his total cheese purchases to [fill in this
blank, which is part (v) of this sub-part] pounds of cheese,
and so would in total spend the amount of money shown by
area [fill in this blank, which is part (vi) of this sub-part]
in the diagram.

If, finally, after making this transaction the price of
cheese were to fall even further, to $1/lb, he would be
willing to buy more cheese, raising his total cheese pur-
chases to [fill in this blank, which is part (vii) of this sub-
part] pounds of cheese, and so would in total spend the
amount of money shown by area [fill in this blank, which
is part (viii) of this sub-part] in the diagram. This amount
of money is approximately equal to consumer surplus and
thus shows that [fill in this blank with the conclusion of this
argument, which is part (ix) of this sub-part].

(d) In this part you have to show that the explanation in part (c) is
wrong. To do this, suppose the consumer has already spent the
money to purchase, at a price of $4/lb, the amount of cheese you
answered in sub-part (i) of part (c). Suppose the consumer has taken
ownership of this amount of cheese but has not eaten it yet. Before
eating this cheese and before buying any x,, the consumer gets the
opportunity to buy more cheese at a price of $3/1b.

i.

ii.

iii.

Show that he will not buy the total amount of cheese given in
sub-part (iii) of part (c) by showing that the total amount of
cheese he will actually buy is 7/24 ~ 0.29 (where “~” means
“is approximately equal to”). Hint: first calculate how much
extra cheese he will buy.

Superimpose onto your prior graph this consumer’s new de-
mand curve for cheese for prices of 3, 2, and 1 dollars per
pound, giving a numerical value for the amount of cheese de-
manded at each of these prices.

Construct an argument that the consumer surplus described in
part (c) is not actually “how much a consumer would be willing
and able to spend to buy cheese.” Include a conceptual expla-
nation of why the the demand curve you derived in part (a)
generated a misleading answer to part (c).

13
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“Answer all of the following five questions.

1. Suppose a consumer’s utility function u is given by u(x) = =, m2 where |
21 and z9 are amounts of two commodities consumed. :
(a) Is this utility function concave?
(b) Find the utility-maximizing demand for-z; and for z3. |

(c) Are the second-order sufficient COIIdlthIlS for a maximum satisfied
in part (b)?. . -
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5. If a consumer has a standard budget constraint and a utility function
u(x) = z§ + 2%, what conditions on o have to be satisfied if the

consumer is to be able to maximize utility at an interior point? (Hint:
second-order conditions.)

U
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2. I suggest you read both parts of this question before you begin to work
on the first part.

(a) Suppose a consumer has a quasiconcave utility function wu(x)
where x € R". Prove that if
x* satisfies the first-order conditions for the problem

maxu(x) st.p-x=m (1)
X

where p are the prices (which the consumer takes as
given) and m is income,
then
x* must actually solve (1).
(b) Show that if the consumer does not take p as given, but rather has
some influence over it—say he receives lower prices for a partic-
ular commodity if he buys a great deal of it—then it is no longer

necessarily true that “if x* satisfies the first-order conditions for
(1) then x* must actually solve (1).”

2005 Qualifier, Section 2
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2. [14 points] Suppose a person consumes two goods, x and y. The price
of x is $0.50 per unit (that is, $1/2 per unit). The price of y reflects a

volume discount, and is
1—-0.12y

as long as that is positive. The consumer’s income is $2. This con-
sumer’s affordable set is the shaded area in the graph below.

Suppose this consumer’s utility function is
x+y+1—101nx+ %lny.

Some of this consumer’s indifference curves are shown in the graph
below.

2t

(a) Show that the utility function is strictly concave.



(b) Show that any (z*,y*, \*) satisfying

1 2.41% — 10y 9
2=——" —0.12
10 482 —toy+1 Y 4
1 2.4y — 10y
5 4.8y2 — 10y + 1

1
A=2+ —
+5m

xr =

(or an equivalent set of equations) satisfies the first-order condi-
tions for utility maximization. (These equations should have been
written as functions of z*, y*, and \*, but I omitted the asterisks
for enhanced legibility.) Do not try to solve the system for y*, z*,
or \*.

(¢c) What sufficient condition would ensure that a vector (z*,y*, \*)
satisfying the conditions of part (b) actually is a maximum? Your
answer should be a function of z*, y*, and A*, but you can omit
the asterisks for enhanced legibility.

(d) It can be shown that (z*,y*, \*) = (0.704259,2.26171, 2.28399)
satisfies the conditions of part (b). This point is marked as a dot
on the graph. However, it violates the condition of part (c) (do
not prove this; take my word for it). What is the implication of
this violation? Could you have predicted this violation?

e at do you guess the consumer’s utility-maximizing bundle is’

What do you g th s utility imizing bundle is?
Why? (I am asking for a guess here, not a mathematical investi-
gation.)

Summer 2012, Qualifying Exam, Section 1 Qu. 2
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7005s12q

In[1]:=
BudgetConstraintGraph=
ContourPlot[(1/2) x + (1 - 0.12 y) v - 2, {x,0,4},{y,0,4},Contours- V*o?
ColorFunction->(GrayLevell (#+.6)~(0.2)/1.1]&) (*,DisplayFunction->Identity*), m.“_.o.wwou.bﬂm >30]1;

4




7005s12q

Inf2]:=
IndifferenceCurveGraph=
ContourPlot[Log[x]/10 + Log[y]l/10 + x+y,{x,0.1,4},{y,0.1,4}, (*DisplayFunction->Identity, *)
Contours->{2,2.98,3.8,5},ContourShading->False,PlotPoints->15]; :
4

Inf3]:=
Show [BudgetConstraintGraph, IndifferenceCurveGraph] ;
4




Inf4]:=
Clearl|yl:

NSolve[2==(-1/10) ( (2.4 y*2 - 10y) / (4.8 y*2 - 10 y + 1) ) + y - 0.12 y*2,

vl
y=y/.%[1[2]]
Out[5]=
{{y => 0.0996514}, {y -> 2.26171}, {y —-> 3.12428}, {y —-> 4.93102}}
Out[6]=
2.26171
Inf7]:=
x=(-1/5) ( (2.4 y*2 - 10y) / (4.8 y*2 - 10y + 1) )
lambda = 2 + 1/(5 x)
{2 - (1/2) x -y + 0.12 y*2,
1+ (1/(10 x)) + lambda (-1/2),
1+ (1/(10 y)) + lambda (-1 + 2*0.12 y)}
Out[7]=
0.704259
Out[8]=
2.28399
Out[9]=
-15 -16
{-4.88498 10 , 0., —-2.22045 10 }
Inf10]:=
(1/4) ( (1/(10 y*2)) - 0.24 lambda) + (1/(10 x*2)) (0.24 y -1)*2
Out[10]=
-0.0900087
Infl1]:=
Det][{ {0,-1/2, -1+0.24y}, {-1/2, -1/(10 x*~2), 0},
{-14+0.24y, 0, (-1/(10 y*2)) + 0.24 lambda}}]
Out[11]=
-0.0900087
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In[12]:=
Show[Graphics|[{AbsolutePointSize[15] ,Point[{x,y}] }1,DisplayFunction->Identity]
Show [BudgetConstraintGraph, IndifferenceCurveGraph, %] ;

, _
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Inf14]:=

Clear|[yl;

NSolve[2==(-1/10)( (2.4 y*2 - 10y) / (4.8 y*2 - 10y + 1) ) + y - 0.12 y*2,

vl:

firsty=y/.%[[11]1;

secondy=y/.%%[[2]1];

thirdy=y/.%$%%[[31]1;

fourthy=y/.%%%%[[411;

Clear[x]:;

x[y 1 := (-1/5) ( (2.4 y*2 - 10y) / (4.8 y"2 - 10 y + 1) )

Clear[lambdal] ;

lambdal[x ] := 2 + 1/(5 x)

firstx=x[firsty]; secondx=x[secondy]; thirdx=x[thirdy];

fourthx=x[fourthy] ;

Show[Graphics[{PointSize[0.08],

{Point[{firstx,firsty}], Point[{secondx,secondy}], Point[{thirdx, thirdyl}],
Point[{fourthx, fourthy}] }

}1,DisplayFunction->Identityl;

Show[BudgetConstraintGraph, IndifferenceCurveGraph, %] ;
{{firstx, firsty}, {secondx,secondy}, {thirdx,thirdy},
{fourthx, fourthyl}}

General::spelll:
Possible spell
N

= G
F

new symbol name "thirdz"
m%gwowzwvwwﬂ<=

calculation.

ymbol name "fourthx®
"fourthy"”.




Out[28]=
{{3.80308, 0.0996514}, {0.704259, 2.26171}, {0.0941096, 3.12428},
{-0.0264489, 4.93102}}
Inf[29]:= _ )
Det] { {0,-1/2, -1+40.24y}, {-1/2, -1/(10 x~2), 0},
{-1+0.24y, 0, (-1/(10 y*2)) + 0.24 lambda}}]/.{x->firstx,y->firsty,lambda->lambda[firstx]}
Det] { {0,-1/2, -1+0.24y}, {-1/2, -1/(10 x~2), 0},
{-1+0.24y, 0, (-1/(10 y*2)) + 0.24 lambda}}]/.{x->secondx,y->secondy,lambda- VHNEUQNHmQOObQNH_
Det[{ {0,-1/2, -1+0.24y}, {-1/2, -1/(10 x~2), 0},
{-1+0.24y, 0, (-1/(10 y*2)) + 0.24 lambda}}]/.{x->thirdx,y->thirdy,lambda->lambda[thirdx]}
Out[29]=
2.40096
Out[30]=
-0.0900087
Out[31]=
0.461712




7005s12q

Inf29]:=

6.2
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Inf32]:=
ulx_,y ] := Log[x]/10 + Loglyl/10 + x+y
u[firstx,firsty]
u[secondx, secondy]
u[thirdx, thirdy]
Out[33]=
3.80571
Out[34]=
3.01252
Out[35]=
3.09598
In[36]:=
(* At what x level is y=0? *)
NSolve[0== (1/2) x + (1 - 0.12 0) 0 - 2,x]
Out[37]=
{{x => 4.}}
Inf38]:=
ul4,0]
Out[38]=
—Infinity




70055129

In[39]:=
BCpartial=
ContourPlot[(1/2) x + (1 - 0.12 y) v - 2, {x,3.6,4},{y,0,0.2},Contours->{0},

OOHOHMﬂﬂOﬁHonlvAmhm%bm<mHHA#+.mv>ao.mv\H.Humv\UHmva%MﬂﬁoﬂH05|VHﬂmsﬂHd%‘MHOHMOWSﬁm|Vonn
ICpartial=
ContourPlot[Log[x]/10 + Log[yl/10 + x+y,{x,3.6,4},{y,0.001,0.2},DisplayFunction->Identity,
Contours->{3.80571},ContourShading->False,PlotPoints->15];
Show[BCpart

{2y

TTiE

0.15




2. [11 points| Suppose a utility-maximizing consumer does not take prices
as given. You should represent the prices of the two commodities x;
and x5 he may consume by p;(x1) and ps(xs), respectively.

(a) What are the sufficient conditions for a utility maximum? Your
answer may include \*, x7, and z3.

(b) Presuming the conditions in (a) are satisfied, what else needs to
be true in order for x; to be a normal good?

Fall 2010 Ex. 1 Qu. 2



e LuWermqt betomes m = p (7)) ;4,+/72[7(z) '

ard He 474«71% s

1\

Mlome.

Ll n) el ]m-pla)x, ’ﬂ/?‘»)xz].

= 5 m- B y-ply)x,

1

s Y- APl whee ]z S8

ox, -

Gnd Aééwz/ﬁy Forthe,,

AR A e wl AR

Fo.cC.
oo 2%,
- :—f{ = ) -

Then.

V2Q£: 07:; C;i;,
Loy Lx
Jj‘:* (f?‘l’le
O

} ”(P'IXIJ“P‘)

—(PZ/XM’L)

L U-IZ - 3‘/’7,/2/2_ —lf

2

1
Z,

Xy
14

Lo x,
VZi
f)‘; Xy

~(P|IX,+F:)

U-IH\ -3 Vlllxr“LFl/JrF'/)

1
Uy,

::U.; o l(Pz/xL+PL>



3) n=2 #yszdles
m=1  # lmshzants

'DZI»}, /ey Dm«m 0#‘ Vch W/VA’ d‘74'/t4)’(¢ /h ‘594\ A(//’%'MH—
Wit A=) bzl B 3ot omdifyr Sy € Mt
So we heed D, (= 2y, @ D}“n) #o Atve Ho Sya of
/—{})4/ N O.

For %(M/,((/-@//ﬂhyés? 447? He fost row, Wt wast

O < (..i) [- l) (Pr/x!’('r'>1 ,.(B,k/.;f?,) [bblzfz -1 (}92”)(7,% Z/’L/)] -+

I+ u’;z ( 2/"(7- +F7'>>
+ (4) ’ [-!) ([’;//"‘»*FJ ( - (P,'z,+p,)u;N ]

(}72/2'2 J'Fl) [Ull‘l' A(ID\“XI +ZFII)]]

= (F\/'X' + )”,) § - (F\, X, +—ﬂ> [U.l;_l & l. (Fz’,xz. 4—7-?,:)] +M:'7..(P1'XL+F7«)E
(R kB ] - (p o) gy () Jut -2 20

) Tehe e dlfetit of 1 £0.0.5 ( e 1o He only ccofinens irahle
W}S%g Véiz.b, b[lk‘/'@-eﬂ") .



) h ] "
0 = c;fm d + flx'[/z, ’L;gxf/)(z + 1dm
v ;f;' 4 [}A ! fX’X' C/)(' t ;/;/XLJXL t Od“’l

0> dyadr+ &, dx,+ 7" dx, +0 dm

YLX/ N
g

c)/\ - dwm
= \710{ dX, = O Or
4x, o

2 dN/dwm -
V [ dx,/dm] z )V O] . So\'UtﬁN 9X1/2h(£>) CYM'S K.le
()

ax, ) dwm

0 1 )
—(Pl/xl+rl) ) r[:.”l
V2

() 0 ARl rep))

oX,

2m
| 7 |

=) [- 2 e A2+ (2 ) )

_ | v*2|

(el xan) [uy - Mp x# 2p) | = (2 T2) i

) |37 |
The devonemator is fosf{»w, bvn, pet /CE),- i[ Ho humerator 3 positre
alko, Uen, PXi19m > O tud He food S pormad .




3. Suppose a consumer buys only two goods, x1 and z, from his fixed
income m. The prices for the two goods are p; and pg, respectively.

Under what conditions will a rise in py cause the consumer’s purchases

of z7 to fall? (Your answer may contain \*, zj, and z3.).
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L ‘ .
% 1. [11 points] Suppose a price-taking consumer receives utility from two
@ goods, x; and z3. How does the consumer’s demand for good 1 change
when the consumer’s income changes infinitesimally?
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Winter 1994 Exam 1 Qu. 5

5. Suppose a price-taking utility-maximizing consumer receives utility
from two goods x1 and xs.

(a) How does this consumer’s demand for good 1 change when p;
changes infinitesimally?

(b) How does this consumer’s demand for good 1 change when po
changes infinitesimally?

(c) Express, as a function of the change in p;, how this consumer’s
demand for good 1 changes when: “p; and ps change simultane-
ously in such a way that p; + po is unchanged.”
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2. [10 points] Suppose a consumer has a standard budget constraint and
has a utility function of the form

w(z1,%2) = m'fa:cg(l_a)

where a € (0,1) and § > 0.

(a) Find the Marshallian demand for z;.
T

(b) How does the Marshallian demand for z1 change as (3 changes?
Why?

(c) Find the Hicksian demand for z;.

(d) How does the Hicksian demand for =1 change as 8 changes? Why?
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\/2. [16 points] Suppose a consumer’s utility function takes the form u(z, y)
and is quasiconcave. Suppose the consumer’s income is fixed at m.
Under what conditions on u will £ be an inferior good?

To receive full credit, your answer should involve only u or its deriva-
tives.

, (You lose five points if you have to ask me to give you the definition
of an “inferior good.”) .
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2016 Exam 1 Qu. 3

. [11 points] Suppose a consumer’s utility function takes the form u(x, y)
and is quasiconcave. Suppose the consumer’s income is fixed at m. Un-
der what conditions on u will x be a Giffen good?

To receive full credit, your answer should involve only u or its deriva-
tives.

(You lose three points if you have to ask me to give you the definition of
a ”Giffen good.”)
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5. [14 points| Consider a consumer who has a quasi-concave utility func-
tion defined over two goods. Determine, if possible, the sign of the
slope of this consumer’s Hicksian demand curve for good 1 if the con-
sumer does not take the price of good 2 as given, but rather considers
the price of good 2 to be a function of how much of good 2 he consumes.
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Alternative Answer to Econ. 7005 Fall 2004 Final Exam's Question 5
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Answer all of the fOllbWing three questions.

1. [11 points] Suppose a consumer’s utility function is given by a quasi-
concave function u(z1, 7).

(a) Suppose the consumer takes the price of z; as given and the price
of 9 as given. Call these prices p; and py. Let income be m.
. Impliciﬂy find the consumer’s demand for z; and a4 and vgr.lfy
that tlhese demands actually do maximize the consumer’s utility.
focd

(b) Suppose the consumer takes the price of z; as given, but the
consumer faces a price of 9 which declines the more of x5 the
consumer buys. Implicitly find the consumer’s demand for z;

~ and z and try to verify that these demands actually do maximize
the consumer’s util'ity.”

-\

Proposition 2. [Test of P

seudoconvexity.] Let f be a C2 function
defined in an open, convex set S in R™. Define the “bordered Hessian”
determinants d.(x), r =1, ..., n by

0 AR - £G)
i) ) e fx)
6 (x) = : : . . e
' ' ' ' ‘ “Y 200,
LGOI KTCO B A e
A sufficient condition for f to be pseudoconvex is that §.(x) < 0 for r = 2,
.., n,and all x € S. '

[Proposition 2': Similarly, a sufficient condition for f to be pseudoconcave is that dn(x)
alternate in sign beginning with > 0forr=2,...,n, and all x € S
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Erll 28000 4, [11 points] Compose a problem"of economic importance which involves
meld quasiconcavity. Then work the problem you composed and demonstrate
the importance of quasiconcavity in your mathematical working-out of

that problem.
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2. [11 points] Suppose a price-taking consumer has income m and utility"
‘,‘functi'on u = lny + Inz where y and z are the two goods which the"
consumer buys. For this consumer, calculate separately the left-hand
side and right-hand side of the Slutsky Equation .

dz,(p,m) _ Ohy(p,v(p,m)) Ozy(p,m) Fall o
= - mz(pa m) &M‘Q

- Op, Op om

(where = denotes the Marshallian demand curve and h the Hicksian
demand curve), and show that the left-hand side is equal to the right-
hand side. (In the process, it helps to calculate the consumer’s indirect
utility function.) :
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3. [11 points] Suppose a consumer consumes two goods, 1 and x5y, and
has a utility function of

u(x) = xi/zxéﬂ.

This consumer takes the prices of the goods p; and py as given, and
has a fixed income m.

(a)
(b)

Find the consumer’s Hicksian demand curve for good 1, hy(p, ),
without explicitly solving a utility-maximization problem.

Find this consumer’s expenditure function. Hint: one way of writ-
ing this consumer’s expenditure function is

1/2 1/2
D2 N P1 N
— pru—+ | — P2 U .
D1 P2

Find this consumer’s indirect utility function from this consumer’s
expenditure function. Hint: one way of writing this consumer’s
indirect utility function is

~1/2_—-1/2
mpl/pQ/.

Derive this consumer’s Marshallian demand function for good 1
from the consumer’s indirect utility function.

Using your answers to parts (a) and (d), verify the Slutsky equa-
tion
83:1 8h1 8951

opi  Oop1‘om
for this consumer. (In other words, calculate each side of this equa-
tion separately, then show that they are equal to each other.) If
you need this consumer’s Marshallian demand function for good 2
in order to solve this problem, you may deduce its form by sym-
metry from the answer to part (d) instead of deriving it.

Fall 2012 Exam 1
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2. Suppose a consumer’s expenditure function e(p, u) is equal to -p‘fp%"“u;
where the p’s denote prices.and u denotes a utility level. . .
(a) Find the consumer’s Hicksian demand curve for good 2, hy(p, ).

(b) Find the consumer’s Marshallian demand curve for good 2, z2(p,m),
where m is income. - :

(c) Verify the following Slutsky equation for this consumer:

6-772(1), m) . ahZ(I’) u) _ 6m2(p7m)
dp2 ~ Opa z2(p,m) om
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. Suppose a consumer has a standard budget constraint and a utility

function w(x) = @1 + $x2. Find this consumer’s indirect -utility func-
tion. ’

Moy
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Answer all of the following five questions.

1. [8 points] Give a two-dimensional graphical interpretation of the result
that the indirect utility function is quasiconvex in prices.
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1. [11 points] Suppose a consumer receives utility from consumption of

two goods, =1 and z3, according to the utility function ¢ 2%

5 ', where
a€ (0,1). ;

(a) Find this consumer’s indirect utility function.

(b) Verify that this consumer’s indirect utility function is quasiconvex
F AL(, 7/004 in p. Directly check for quasiconvexity; do not use the result that
Ev\ -a convex function is quasiconvex, and do not use the result that
a strictly convex function is quasiconvex. (If you could not solve
part (a), then work part (b) with the indirect utility function
Inm—alnp; — (1 —a)lnpy, which may or may not be the correct
answer to part (a).)
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2017 Exam 1 Qu. 1

1. [11 points]

(a)

(b)

©

(d)

©)

®

(2)

Suppose a consumer has income m and a standard budget constraint
and a utility function u(x,y) = alnx+ Slny with @ > O and S8 > 0.
Find this consumer’s indirect utility function v.

From your answer to part (a), find dv/dm and 90 /dm?>. Interpret
these in terms of “the marginal utility of money.” What is the sign
of dv/dm and d%v/0m>? What do these signs imply for the shape
of a graph of v versus m?

Find dv/dm by using the Envelope Theorem and verify that you get
the same answer you got in part (b). Explain why the Envelope
Theorem is relevant to the problem.

Suppose another consumer has income m and a standard budget
constraint and a utility function 7(x,y) = x?y? with @ > 0 and
B > 0. Without solving an optimization problem, explain why this
consumer has the same demand curves for x and y as the consumer
in the earlier parts of this question.

Find this second consumer’s indirect utility function ¢ and find
89/0m and 06 /0m?.

Is the sign of dd/0m the same as the sign of dv/0m? Why or why
not?

Is the sign of 320 /dm? the same as the sign of 8%v/dm>? Why or
why not?



Ansve & G, |, Voidters, Exam, Fell 2013 (€ m. ?wy}

a.) of’ d«éxlﬂAj #,l/)n'ﬁ X—f,/) .4/»:4 a/x,])s.'/. /xx+/37=m,.
FocC

oC
r 2] - =

q;'x'zﬁ ’?/\fx:
he x | _‘174
2, A4

0’ f’-’—'-é’/-l = -
7 ) f)’ =2 l/’.)7 -J'E‘

5/]_ :-/3) ‘{I/
O-A'px;c—/’” PRY
j//Z A Ix
_ o Py
mep (2 ) ey
- [ '
(64069 = (248) 5y = 9y
= g¥, _L m
j 2 Pj .

ﬂ%%md\we/ X¥=°i&2:;‘f_&._,é_,"i:_g_m
Al ~ AP 418 Py Teis 7,

ﬂ&hv:d/&x*“’ﬂﬁj‘ = Dé/é» 7?57/'%—}-); "L/sfek ;

/o({'ﬂ)fj .
o) v (@ a Bp S
o wm gy 1A im &gy,
4
= B f%é >0,

_?_Z_E _ ﬁé_ a v Vose m s MMD& e d
om* me <0, /‘ %(M./‘/WM] 0
Vot s 70,670, m >0. Quedrit T (V" ég he
-t m- Pegushie) . (ﬂ.e sqn of v
/5 (/mhyaf‘)'ﬁ»t.>

0 fom s He “megansl vhlcy of Wme. " Hae,
Duldm is decressiy o SN e 9riph & wncave .

4




C) 1/. h’;a&h/xj) s. t. //7_/,5] o
o,

By He Buvetope Theopurn, 'j'?; ';TBZ nd vsong L From He st e of

fwi’/&))
- \"
anf«f*‘/é),j":/aﬁ;;, _f_(mf/)ft _ M/; -

)*S,é.i = A& Bpy o(/wﬁ |

50 BJ/ZM = %‘éj &5 M~ f'f/r’t' [L) ‘

) Mot At Au’&[x] ) = Ax® */5»7'6' Lo x by = W)
Al=u «
Alse, it B, S sty L e S, 9)

/e

(5l Ilreliing s of ﬁ/&y), od e ce t ind 4 Popreseat 1e
fm/"ﬁénawf.

e) anc:/) we I(MW‘H\-A* [4)3‘ lm}wg«;,,ér X*A/‘j‘ﬁlt%veﬁ (i So

* ém & & ﬁmd’%
VB (7 ) (("‘*'/5)? 4/(0‘%)/’9) s

/d -}-ﬂ)a‘*ﬂpx"‘ Pjﬁ
D47 «* 6% 8-l 7 ayB-1
-— m -
o = () /dv&f‘*ﬂfxf T ) g " o
0«&4
O([Sﬁ apB-2

(>(+/é ') /d{}g)ff,:/?,(/?



l) les, both 24 )9m ang 9%/ Im e positve.. (See pet (e).)
9 Fomt), Felomr<o,

’%Wdér’m/c)/ 2701 9m” hay Ko shme fifn ds AtB=1, il >
positve i« 4@ > [ wd wegatie if « 18 < | /@/Z&Df'/ﬂ(};gz{)‘
Faf#e Cese ol[ 0(,7@ >// pé(,fr«//\w& l//“ VaJus m b/ou/c{ 4)19,4

A

lke ",/ W

/Q,L (5) % 7'754'/ n b a 74/4? nwr/,m.//véz’r% o//%m:e}/ M&rff Ho
Cnvotmd ideq it € maposl doler 15 wortl psre fo SO0 s o
/&‘ to 4 ned plrson . /747'“7/\,75 ’I//\’ Vese . shpws /&7/:;:,’(3
Aehiior. //owcver, e hirve seen. A v and - Kpresent He Gime

W&,@,? Pretecaies. Lg meon At Ho el oA LA, ,,zm,,j “
13 4 Chtonel, wot ordnef ea. | af lence Hot Ky ubom of .MJL)&
Wb i Al of mm:j "k Mtying less m The tonfenf 07/ 17764’%;07[;77

#aﬂj.



. [11 points] Suppose a price-taking consumer has a utility function

u(x) =2Inz; +Inzy
over two goods z1 and xj.

(a) Show that this consumer’s indirect utility function is
2m m
v(p,m)=2In—+1In—
(p,m) 3p1 3p2
where p; is the price of the first good, p; is the price of the second
good, and m is income. ) '
(b) If the price of the first good rises, what change in income would
leave utility unchanged? [Hint: It is possible to use the indirect
utility function from part (a) in answering part (b).]
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