Microeconomics I
Solutions to Problem Set 5

1. f(S,L) = SY5L%%. We need to derive the total cost function in countries
A and B and compare them.
In country A,the cost function comes from

min 7S + 7L
S,L>0
st. VSL > Q@

where @ is total output. Using the first-order conditions of the problem and
the constraint satisfied with equality, we obtain

%zlandel}:Q

Thus, as a function of ), inputs S and L are
and the total cost function in country A is:
CHQ) =T7Q +7Q = 14Q
Similarly, in country B,the cost function comes from
min 85 + 6L
5,L>0
s.t. VSL > @

where @) is total output. Using the first-order conditions of the problem and
the constraint satisfied with equality, we obtain

—zgand\/S’L:Q

Thus, as a function of @, inputs S and L are

3 4
S:\/;Q;L=\/;Q

and the total cost function in country B is:

CBQ) = 8ﬁcz+6\/§@ = 8V3Q

Since 14 > 8\/5, the firm should locate in country B.



2. Q(K,L,M)=K3LsM3 andr=1,w=1,and m = 1.
a) Marginal products are

1

MPyr = 5K%QL%M%

1 1 -2 1
MP, = SKSLT M3
MPy = %K%L%M’%

In order to verify returns to scale,
QAK, AL, AM) = (AK)3(AL)5 (AM)5 = AK3 L5 M3 = AQ(K, L, M)

hence, constant returns to scale.
b) The problem reads:

min K+L+M
K,L,M>0

st. KiLiM3s > Q
and combining the first-order conditions and using the constraint it is easy to
see that:
K=L=M=0Q
Hence, C(Q) = 3Q.

_ 1
¢) In the short run, Q(K,L, M) = K®L3M5s. Setting up and solving the
firm’s short-run cost minimization problem, it is easy to see that L = M. Hence,

Q3

 TmEplacl o=ho2 . .
Q=K°’L3M3 =K®L3s =L=M= 5

3 3
and the cost function is C'(Q) =4 + QTZ +95 =4+Q5.

d) In the long run, when Q =4, K =4 =L = M. In the short run, when
R 3
Q:4andK:4,L:M:472:4_
3. The cost-minimization problem is:
min 50K + 8L
K,L>0

st. KoL > Q@
then, from the first-order conditions of the problem and the constraint satisfied

with equality,

L 25 25
—="=L= ZK and K%1L%4 = Q

Thus, K = %Q% and L = %Qg. Then, the cost function is

2 s 5 5 5
C(Q) =50 2Qt +8-2Q1 = 100



and the average cost function is
AC(Q) = =22 = 40Q7

This average cost function is increasing in ). This is a direct consequence
of the fact that the production function exhibits decreasing returns to scale. In
other words, the production function exhibiting DRS implies a convex total cost
function, and hence, an increasing average cost function.

4. y = f(K,L) = KL. The conditional labor demand function L(y,w,r) is
obtained from the cost minimization problem:

min rK +wlL
S,L>0

st. KL > y

Therefore,

T o k="Land KL=y
w T

= =

yielding L = \/y.

5. The firms will supply strictly positive quantities since M C1(y) > AV Cy(y)
(y > %) and MCa(y) > AVCy(y) (£ > {5) for any y > 0.

The supply of a firm is determined by the following condition: p = M C1(y)
that is p = y for the first 100 firms and p = MCs(y) so that y = 5p for the
other 60 firms. The supply of the first 100 firms is then S;(p) = 100p and the
supply of the other 60 firms is then Ss(p) = 60 x 5p = 300p. The supply of the
industry is then: S(p) = S1(p) + S2(p) = 400p.

6. a) We can express average non-sunk costs as: ANSC(q) =
and marginal costs as: MC/(q) = 2¢q. The marginal cost curve intersects the
average non-sunk cost curve at its minimum. This occurs at a level of output
such that % +q¢=29=q=+VNSFC.

We are also told that the minimum of the average non-sunk costs is 20,
since the firm decides to shut down if the price falls below this level. Hence, at
q = VNSFC, the value of the marginal cost and of the average non-sunk cost
is 20. Thus, 20 =2V NSFC = NSFC = 100.

b) Since p = MC, if ¢ = 20 then p = 40. Q(40) = 240— %> =220 = N = 11.

NSFC
NSEC 4 g,

7. a) Individual supply is p = 1555 = ¢ = 1000p. Therefore, industry supply
is @ = 60g = 60000p.

b) In the short run, 60000p = 150000 — 15000p = p = 2, @ = 120000,
q = 2000.

c¢) Since the marginal cost curve intersects the average cost curve at its

minimum, and this minimum is the long-run price, MC(1000) = 1 = pkE.
Then, Q = 135000 and N = 133050 — 135,



8. a) The long-run equilibrium price is the minimum value of the average
cost curve. Since AC(q) = 40 — 6q + %qz, the minimum occurs when —6 + %q =
0 = ¢ = 9 and the value of AC(9) = 13 = p~*.

b) As it was shown in the previous part, each firm produces ¢ = 9.

¢) @ = 2200 — 1300 = 900 = N = 100.

d) We need A such that N = 200. Since costs are unaffected, each active
firm will produce ¢ = 9, implying a total output of 1800. The equilibrium price
will remain at 13. Then, 1800 = A — 1300 = A = 3100.

9. a) and b) First, notice that Policy I takes us back to the autarky equilib-
rium. This equilibrium is the intersection of demand and the domestic supply,
ie.

10—¢=104g=¢=50, p=60

By contrast, in the free-trade equilibrium the domestic price equals the world
price, hence, p = 30 and Q7 = 80, Q* = 20 and imports are 60. With free trade,
consumer surplus is % - 80 - 80 = 3200 and producer surplus is % -20 - 20 = 200.

Under Policy I consumer surplus is % -50-50 = 1250, and domestic producer
surplus is 3 - 50 - 50 = 1250. Thus, DW L = 700.

Policy IT makes the outcome be the same as in the free-trade equilibrium,
and thus, DWL = 0.

Finally, Policy III introduces a $10 tariff. This means that the domestic
price will be p* 4+t = 304 10 = 40. Consumption is 70, and imports are reduced
to 40. Consumer surplus is now % - 70 - 70 = 2450, whereas domestic producers
surplus is % - 30 - 30 = 450. Government revenues are 10 - 40 = 400. This means
that total surplus is 3300, and hence DW L = 100. This deadweight loss can be
decomposed into output that is not produced (50) and output that used to be
produced by foreign producers that is now produced by domestic (less efficient)
firms (50). An import quota of 40 would have the same effect on the domestic
price, although the deadweight loss would increase by 400, since government
revenues would be zero.

If the government wanted to eliminate imports by subsidizing domestic pro-
ducers, it would do so introducing a subsidy of 60 or above per unit produced.
This way, the transaction price in the domestic market would be 30 (or below
if it chooses a greater subsidy), eliminating the possibility of foreign producers

selling in the domestic market.

10. First, it is worth noticing that the domestic supply is flat at zero up to
30 units, where it becomes vertical. This means that the autarky price would
be 70.

a) The world price is 40. Since the autarky price is 70, the tariff must be at
least 30 dollars if it is to be prohibitive.

b) We need to determine how much consumers are willing to pay so that
the tariff is not passed and how much producers are willing to pay to have it
passed. In order to do so, we need to analyze how CS and PS change if the
tariff is introduced.



Without the tariff, C'S = %60 - 60 = 1800, whereas P.S = 40 - 30 = 1200.

With the tariff, C'S = %30 - 30 = 450, whereas PS = 70 - 30 = 2100.

Thus, producers would be willing to pay up to APS = 900, whereas con-
sumers would be willing to pay up to VCS = 1350. Thus, consumers are willing
to pay more, and therefore, the tariff is not introduced.

¢) The lump-sum tax makes C'S be, without the tariff, C'S = 1800 — S.
Hence, VCS = 1350 — S. Therefore, the value of S that induces consumers
to bid the same as producers is such that 1350 — S = 900 = S = 450. So, if
S > 450, the tariff is introduced.



