San Francisco State University Michael Bar
ECON 302 Spring 2009

Final Exam

Thursday, May 21

2 hours, 30 minutes

Name:

Instructions

This is closed book, closed notes exam.
No calculators of any kind are allowed.
Show all the calculations.

If you need more space, use the back of the page.
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1. (30 points). Consider the Classical model studied in class, and briefly described as
follows. The consumer derives utility from consumption C and leisure | according
to U(C,I)=aInC + (1-«)Inl. He is endowed with h hours which he can

allocate between leisure and work L . The real wage is w. The consumer owns a
firm and receives dividend income (profit) . The firm produces output Y using
technology Y = AK 6'thjg , Where A is productivity parameter (TFP), K is the
capital owned by the firm, and L is labor employed by the firm. The government
taxes labor income at the rate of t, and dividend income at the rate of t .

a. (5 points). Write the consumer’s problem.

Consumer’s problem
maxaInC + (1—a)Inl
c,

s.t.
C=w(h-D{A-t,)+7l-t,)

b. (5 points). Write the consumer's demand for consumption.

For finding the demand it is convenient to rewrite the budget constraint as follows:
C+wl—ty)l =wh@-t,)+7z(1-t;)

Demand for consumption: C = a[wh(1-t,,) + 7(1-t,)]

c. (5 points). Write the consumer's demand for leisure and his labor supply.

Demand for leisure: | =

L-awh@—ty) +0-t)] (7 A-t)
wil-t,) W (1-ty)

1-t_)
Labor supply: L =h—I=h—(1—a) ht Z&=t)
upply: Lg ( a)( +W(1_tw)j



d. (5 points). Hlustrate graphically the impact on the labor supply of a decline
in the tax on dividend income (t, ), and provide economic intuition for

it.

Higher net-of-tax non-labor income reduces the incentives to work, so the
labor supplied at any given wage decreases.

e. (5 points). In the classical model, unemployment rate is (circle the correct
answer):
(i) always zero
ii. always positive
iii. can be positive
iv. none of the above

f. (5 points). ""In the classical model the government cannot affect output
and employment with fiscal policies'. This statement is (circle the
correct answer):

i. always true
ii. true if labor and non-labor income are taxed at different rates
true if labor and non-labor income are taxed at the same rate
iv. never true



2. (15 points). Consider the two-period model of consumption and saving discussed
in the class. There are N identical consumers that live for two periods (1 and 2)
and derive utility from consumption ¢; and c, in the two periods: U (c;,C,) .
Consumers receive income y; and y, in the two periods and pay a lump sum tax
t, and t, to the government. The consumers decide how much to consume in each
period and how much to save in the first period. We denote the saving in the first
period by s. Consumers can borrow and lend at real interest rate r, which is
assumed exogenously given. Thus the budget constraints in the two periods are

BC,: ¢ +s=y; -1
BCy: Cy =Yy, —t, +(1+T)s
The government collects tax revenues T; = N -t; and T, = N -t,, and spends G,
and G, in the two periods. The government can borrow and lend at real interest
rate r with the constraint that the present value of spending = present value of
taxes
G, T

G, + =T+
Y et gy

a. (5 points). Suppose that the real interest rate is r = 6% and the
government gives a tax cut of 200 in the first period. Find the necessary
change in the second period’s taxes that would keep the present value of
taxes unchanged. Show your calculations.

T1_200+T2+—A2=T1+T_2
1+r 1+r
_200+-22 _¢
1+r

Ay =200(L+r) = 200-1.06 = 212



b. (5 points). State the Ricardian Equivalence Theorem.

Theorem (Ricardian equivalence):
If the present value of government spending remains unchanged, then changes in the

taxes do not affect the households’ optimal consumption choice (cf,cZ).

c. (5 points). Using a fully labeled graph, explain why the Ricardian
Equivalence Theorem holds in this model.

C2
we(l+r)
Cy A
y2 -1 E
520 ~(+r)
* C1
¢q Y1i—h we

In this model, if the present value of spending does not change, so does the present value
of taxes on each consumer (since tax burden is shared equally between all consumers).
For example, a tax cut in the 1% period will require a tax increase in the 2™ period, in a
way that the endowment point moves down along the budget constraint (as shown in the
above graph). This change in endowment will not alter the budget constraint, and
therefore the optimal consumption in each period is unchanged (point A in the above

graph).



3. (15 points). Consider the model of optimal investment, briefly described as
follows. A firm can produce output in two periods according to

Y= AK{ L
Yo = AKILS
where A, A, are productivity parameters, K;, K, are physical capital, and
L, L, are labor in the two periods. The firm owns the capital stock and the
consumers own the firm. The capital stock evolves according to
Ky=(@1-8)K, +1
where & is depreciation and | is investment. The capital stock is exogenously
given, and the firm can choose L;,L,,K,, 1. The dividends in each period are
P T
7o =Yy +(L-90)Ky —w,L,
a. (10 points). Derive the optimal investment condition and provide
economic interpretation of it.

Firm’s problem
AKILLY + (1-6)K, —w,L,

max V = AKILY —wl, -1+

L.L,,1.K, 1+r
s.t.
Ky, =(1-9)K{ +1

Substituting the constraint into the objective gives

AKILEY L (1- SVKo —wa L
max V = AKZLT? —wily — K, + (1-6)K, + 222 +(1=0)K, — oL,
Libo Ko 1+r

F.O.C. for K,:

oV __1+0 o Ko 2 + 5:

0

oK, 1+r

The cost of increasing future capital by 1 is a decline in current dividends by 1 unit (the
first term in the derivative). The benefit in the next period consists of the marginal
product of capital and the non-depreciated value of the extra unit of capital. Dividing the
next period’s benefit by 1 + r gives the present value of the benefit.



b. (5 points). Suppose the government increases its deficit. Illustrate
graphically the impact of this event on the capital market in an economy
with trade deficit and clearly state in words what happens to the
equilibrium saving, investment, and trade deficit.

S(r)

1(r)

S,1

Equilibrium saving declines from S” to S™, equilibrium investment stays the same, and
trade deficit increases from — NX, to — NX, (or from (1" =S™) to (1" =S7)).



4. (15 points). Suppose that the public wants to hold currency/deposit ratio of
cd = 0.2, and the required reserve/deposit ratio is rd = 0.4. The initial
consolidated balance sheet of commercial banks is:

Assets | Capital + Liabilities
R =80 D =200
Bg =15
L =105
200 200

a. (5 points). Find the monetary base, the money supply and the money
multiplier in this economy.

CU =0.2-200 =40

MB =CU +R=40+80=120

M =CU + D =40+200=240 (orM =mm-MB)
_cd+1  02+1
“cd+rd  02+04

b. (5 points). If the central bank increases the monetary base by $100, the
money supply will increase by $ 200  (write your answer in the blank
space).



c. (5 points). Suppose the FYM bank (which stands for "Forget Your
Money") has the following balance sheet:
Assets Capital + Liabilities
Toxic Assets = 40 Capital = 20
Good assets = 80 Liabilities = 100

120 120
Circle the correct answer.

i. This bank is balance sheet insolvent.

ii. This bank could become balance sheet insolvent if toxic assets
will turn out to be worth more than 20.

iii. In order to prevent balance sheet insolvency for this bank, the
government can buy all the toxic assets for a price lower than 20.

iv. This bank could become balance sheet insolvent if toxic assets
will turn out to be worth less than 20.

v. None of the above.



5. (15 points). Let P and P” be the price indexes in the domestic economy and
foreign economy respectively. Suppose that the price index is a weighted average
of traded goods (indexed by T) and non-traded goods (indexed by N):

P=cP’ +(1-a)PN 0<a<1

* *T *
P =g +1-pP N o0<p<1
a. (5 points). Suppose that the domestic price of traded goods (in domestic
currency) is PT =5 and the foreign price of traded goods (in foreign

«T
currency) is P =200. What should be the exchange rate between the
domestic and foreign currency so that purchasing power parity would hold
for traded goods and these two countries?

If PPP holds for traded goods and these particular countries, then the price of traded
goods, when compared in common currency, should be the same. Converting the

domestic price to foreign currency should give 200. Thus,
«T

P* —e.P'
200=¢-5
e =40

b. (5 points). Assuming that: (1) the weights on traded and non-traded goods
in the price index are fixed for both countries, (2) the ratio of prices of
non-traded to traded goods is fixed in both countries, and (3) the PPP
holds for traded goods, show that the relationship between the growth of
the exchange rate (€), the domestic inflation () and foreign inflation

(z")is: é=7" —-1.

[aPT +(1-a)PN }e pT {adr(l—a)PN/PT }

p*' | p+@-pP NPT

P . .
The term e—=1 because of assumption (3), i.e. the PPP holds for traded goods. The
P
term in the brackets is constant because of assumptions (1) and (2). Thus, the real
exchange rate must be constant.



c. (5 points). Some countries that experience high inflation, peg their
currency to another "stable™ currency. Using the model described in this
question, explain how pegging the domestic currency helps reducing the
domestic inflation.

Fixing the exchange rate means that € =0 and we have
b=r1 -7=0

Thus, the domestic inflation becomes the same as the foreign inflation to which the
currency is pegged.
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6. (10 points). Consider the Solow model discussed in class. Output is produced
according to Y, = A KLY, 0< 6 <1. Capital evolves according to
K1 = Ki(1-0) + I, where ¢ is depreciation rate and |, is investment. People

save a fraction s of their income, and the total saving and total investment in this
(closed) economy is S; = I, = sY;. The population of workers (and the total

population) grows at rate n, i.e. L,y = X+ n)L;.
a. (5 points). Derive the law of motion of capital per worker and solve for the
steady state capital per worker (kg ), output per worker (yss) and

consumption per worker (Cgg ), assuming constant TFP.

Law of motion of capital per worker:
Kis1 =@-0)K¢ + It

Keva _ A=8)K;  sAK{LY
Lig  @+nl  (L+n)L

(=S sAk?

Ke 1 =
1T n T 14
Steady state:
_ 0
eq = (1-0)kss N SAk
1+n 1+n

Kes L1+ N) = (1— 5)keg + SAKS,

ke (N +5) = SAkE,
1

y _[ sA jl—a
5 n+o
0
Yss = Akgg
Css =(1-9)Yss = (1_5)Akg;
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b. (5 points). According to the Solow model, countries that have higher
saving rate will necessarily enjoy higher steady state consumption per
worker. Tru, circle the correct answer and provide a short proof.
(either mathematical or graphical).

The steady state consumption is
T

—r
Ces = (1—5)AkZ
v
Higher saving rate indeed increases the steady state capital per worker, and therefore the
output per worker. At the same time, the consumption rate, (1—s), decreases. Thus, it is
not obvious which effect is stronger.
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