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Question 1: Solution
e Consumer’s problem before change:

max8vx + sr —x
x>0

The FOC for this problem is
41+ s)

—-1=0
VT + sx
Solving for x yields
¥ =16(1+s)

Consumer’s net utility change from buying optimal quantity of x:
8v/16(1 + )2 —16(1 + s) = 16(1 + s)
e Consumer’s problem after switch to rebate:
max 8vxr —x+rx

FOC:

4
——(1-7r)=0
Z= (1=
Solving for = yields
. 16
= —
(1—7)2
Consumer’s net utility from buying optimal quantity after change to re-
bate:
16 16 16

8 1—’[”):

(1—7")2_(1—7")2( 1—r

e For consumer to be indifferent between these two policies, they must allow
the consumer to achieve the same net utility form purchasing an optimal
quantity of x. Therefore the desired r» must solve

16

16(1+5) = T—

which yields




Question 2: Solution

e Denote tax rate by 7. Then consumer demand with the tax in place is
given by
1000 — 10(p + 7)

and the market equilibrium is:

10p = 1000 — 10(p + 7) = p*(7) =50 — %
q* (1) = 10p* =500 — 57
Government revenue at tax rate 7 is given by
Tq* (1) = 5007 — 5712

FOC:
500 —10r =0 = 7" =50

So maximum government revenue is

504" (50) = 50(500 — 5(50)) = 12500

Question 3: Solution

e Quantity sold in market A dictated by government, so focus on market B.
e Monopolist’s problem:

max (1000 — gg)gp — (250 + ¢)?

qp20

FOC:
1000 — 2gp — 2(250 + ¢p) =0 = qp =125

e Total produced = 250 + 125 = 375.

Question 4: Solution

e Firm i’s problem:

max(1000 — ¢; — ¢;)¢; — g7 + 100g;
q:>0

FOC:
1100 — g;

1000 — 2¢; — q; — 2¢; + 100 = 0 = ¢} (q;) = ?qﬂ

Firm’s are identical, so there is a symmetric equilibrium where ¢; = q;-‘,
1100 — ¢; 5 1100
Hq) = ——— = ~¢i=—— = ¢ =220
a; (a:) 1 14 1 g

Thence ¢j = ¢f = 220, and the total quantity produced in the market is
440.



e To find equilibrium price, plug equilibrium quantity into demand function:

440 = 1000 — p = p* = 560

Question 5: Solution

e Begin as before, but with s instead of 100 for subsidy/tax. Firm ¢’s prob-

lem:
max(1000 — ¢; — ¢;)¢; — qf + sq;
qi>0
FOC:
1000 —q,
1000 = 2g; — g = 25 +5 = 0 = ¢{(g) = —— %
Firm’s are identical, so
. 1000 + s — g; 5 1000+ s . s
qi:qi(qi):74 = = = 4 =200+¢

T : * 2s ok __ 2s
Therefore market equilibrium is @* = 400 + 2, p* = 600 — £

e Now can compute CS as a function of s:

400+ 22
: 2 2
CS(s) = /0 1000 — ¢ — (600 - 5‘9) dq — (400 + 5‘9) 5

Net benefit from buying cost of subsidy/
revenue from tax
2
1 2s 2s
=—-14004+ — ) — (400+ —

e Optimal s is solution to

max C'S(s)

2 2s 2s 2s
—(400+— ) - (400+ — | - — =
5(00 5) (OO 5) 5 =0

= " =-375

FOC:

Question 6: Solution

e Let ¢ be the quantity each consumer consumes. Optimal ¢ solves

1
max 100 (2\[ —q+ \/100q>
q=



FOC (after cancelling factor of 100):

Ly, 100 o
4/ 2y/100g

21\ 2
—t qopt = <4>

Total optimal quantity Q°P* = 100¢°P! = (%0)2

e In market equilibrium, each consumer’s ¢ solves

1
max5va—a
FOC:
1
4\/q
—t —gp——
=16
. 100
= =7

e Difference of total optimal quantity minus total market equilibrium quan-

tity given by
44100 100
opt — o L = 2
@ @ 16 16 750

1 Question 7: Solution

e Demand function is solution to consumer’s problem,

1
max 5Va—pa

FOC: L
— —p=0
N
1
D _
— = 16p?
100
D _
@7 = 16p?
. 10
pP=—"—"=
4/Q



e Total quantity sold is then solution to monopolist’s problem,

10
T
FOC:
S -y
i
— qmon — %
16

Note that since this is the optimal quantity supplied by a monopolist, it
is the same as the total quantity bought in the market.

e Difference is

44100 25

Qopt _ qmon

Question 8: Solution

e Fixed costs must be paid regardless, so we can ignore them. Then firm’s

cost function is
0 q=0
c(q) = )
1000 +¢* ¢>0
Firm’s problem is
max pg — c(q)

If the solution is interior, it must solve the FOC

p=7<(q)

Profits from producing ¢* are given by

2 2 2
* * p p p
— =——(=+1 ==——-1
pq* —c(q") 5 ( 1 + 000) 1 000
Profits from producing zero are zero.

e Firm will supply zero if

2

pz — 1000 < 0
— p < /4000



