14.02 Principles of Macroeconomics
Fall 2009

Quiz 1
Thursday, October 8"
7:30 PM -9 PM

Please, answer the following questions. Write your answers directly on the quiz. You
can achieve a total of 100 points. There are 5 multiple-choice questions, followed by
2 free response questions. You should read all of the questions first.

Good luck!
1
NAME: ScoTr E/OufJf:}
-
MIT ID NUMBER:
J—
TA:
CLASS TIME: -
e
EMAIL:
(Table is for corrector use only)
1 2 3 4 3 6 7 8 Total
Multiple ”
Choice r A \ i
Questions S X / / 5(‘7
Long , g
Question 1 7/ 7/ :7 ?7 ?/ 2N
1\ /F /I E 35~

Lon 5o N . .

Queftion 2 5/3 5\/5’" % "O/g— C/S* 5'“/5/ 7/\_} % Lg/%sh

Total i
gLy




1 Multiple Choice (30 points)
Answer the following questions. You DO NOT need to justify your answer.

1. (6 Points) Consider an economy with two goods and two periods. Data are
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where gf stands for the quantity of good 1 produced in period ¢, g> stands for the quantity of
good 2 produced in period ¢, p; stands for the price of good 1 in period ¢ and p? stands for the
price of good 2 in period t.

The office of national accounts wants to calculate the real GDP growth rate in this economy
using the chain index and they hire you to do so. What is the correct growth rate you should

report to the office of national accounts?

(a) 19.7%

() 20.8% \//

(c) 20.1%

2. (6 Points) When we characterize labor supply as an upward sloping relationship between hours

worked and wages, we assume that

@ the substitution effect dominates the income effect.
(b) the income effect dominates the substitution effect.

(c) the income and the substitution effect cancel out making the relationship between hours

worked and wages unambiguous.



3. (6 Points) According to the Solow growth model, which of the following statements is FALSE?

) A country hich experiences higher population growth than another will have a lower
output per worker in steady state.

Steady state consumption in a country which saves more will always be higher than steady
% state consumption of a country with a lower savings rate. (umalﬂ ¢ *a’ wg, (J'D‘d(/‘f'\ R:}\S(\O

@Japital accunh%tion alone can not sustain long run growth in capital per worker.

4. (6 Points) Consider a consumer who follows a PTH consumption rule and who is a saver in the
first period (i.e., in the first period he consumes less than his current income). Which of the

following statements is TRUE?

(a) An increase in the interest rate in the first period will have no effect in the first period’s

consumption since current consumption only depends on current income.

@ An increase in the interest rate will make the price of the first period’s consumption
compared to the second period’s consumption more expensive, which means that the first

'>( period’s consumption will decrease unambiguously.

@ An increase in the interest rate makes the price of the first period’s consumption com-
pared to the second period’s consumption more expensive but makes the consumer richer,
hence the effect of the first period’s consumption after an increase in the interest rate is

ambiguous.
5. (6 Points) The relationship between investment and the interest rate will be negative:

(a) Only for firms who finance investment through borrowing.

Because the interest rate determines the opportunity cost of investing, and is a component

of the user cost of capital.

(c¢) Because the interest rate decreases the marginal product of capital making firms want to

install less capital.



2 Consumption with Borrowing Constraints (35 points)

Consider a PIH consumer, Anna, who receives an income of 84 when she is young and an income of

$10 when old. Anna is born with no assets, so a = 0. The real interest rate that Anna faces for

borrowing and saving is equal to r.

1. (7 points) Write down Anna’s intertemporal budget constraint, 7.e. the budget constraint that

relates Anna’s lifetime income with Anna’s lifetime consumption. Explain briefly what this

budget constraint tells us.
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2. (7 points) Assume that preferences are logarithmic, that is U(c?,¢®) = Inc¥ + S1lnc®, where
B8 € [0,1]. Use Anna’s optimality condition, ¢® = 8(1 + r)¢¥, and the budget constraint you
found in part 1 to find Anna’s consumption when young and old as a function of the discount
factor, 3, the real interest rate, r, the income in period 1 and the income in period 2. Calculate
Anna’s savings (or borrowing) when young. Under what condition will Anna be a borrower in
the first period? Explain briefly how Anna’s consumption when young differs from an agent

who follows a Keynesian consumption rule, where consumption at time ¢ is equal to ¢; = 0.9Y,

where Y} is income at time .
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3. (7 points) Suppose that Anna’s income when young increases by £ but her income when old
remains constant. Calculate the increase in Anna’s consumption when young, AcY, and
calculate Anna’s marginal propensity to consume when young (Ac?/Ay¥). Compare this to
the marginal propensity to consume of a Keynesian consumer and briefly comment on the

differential response of the two consumers to transitory shocks.
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4. (7 points) Now suppose that Anna faces liquidity constraints, which means Anna can save but
is unable to borrow when she is young. Draw the budget constraint in the ¢¥, ¢® axis. Using the
same income stream as above and setting r = 0, 8 = 1, calculate Anna’s optimal consumption
decision when young. Explain briefly how this compares to the consumption when Anna is

young and faces no liquidity constraints.
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5. (7 points) Suppose as above that Anna faces liquidity constraints when young and her income

when young increases by & but her income when old remains constant. Calculate the increase
in Anna’s consumption when young, Ac? and calculate Anna’s marginal propensity to consume
when young (Ac?/AyY). How does Anna’s marginal propensity to consume compares to the

marginal propensity to consume of a Keynesian consumer? Comment.
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3 Technological Change and the Labor Market (35 points)

In country B there is a firm that produces the unique good of the economy using the following

production function:
Y = F(Ls, L) = (AL;/2 + L}/Qf
where A is a technological parameter, L, is the number of hours of skilled workers the firm hires
monthly, and L, is the number of hours of unskilled workers the firm hires monthly.
There are two groups of agents in the economy, one group is composed of skilled agents and
the other group is composed of unskilled agents. Both groups are equally sized (N = NV = N)
and have the same preferences over consumption and leisure which are represented by the following

utility function
Ue,]) =Inc+nlinl

where 7 is a positive constant. The only source of income of the consumers is their wage income,
and the two groups of consumers only differ in the wage they receive, which is w? for skilled workers
and w" for unskilled workers. The monthly time endowment of a worker is 7. Both the firm and
the consumers are price takers, meaning they take the wages, w®,w", and the price of the final good,

P, as given.

1. (3 points) Show that the production function satisfies constant returns to scale in the two labor
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2. (5 points) Using the firm’s optimality condition we have seen in class, and using the fact that

the marginal product of worker of type s is

ALTY? (AL;/ =1 L}/E)

and the marginal product of labor of a worker of type u is

L% (ALY + LY?),

find the relative demand of skilled workers to unskilled workers (L°/LY) as a function of the

relative wage (w®/w") and the technological parameter.
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3. (4 points) Using the time constraint T' = n + [, where n is number of hours worked,write the
budget constraint of a consumer of type s and the budget constraint of a consumer of type u

as a function of leisure, consumption, the wage rate of the type, the price P, and T.
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4. (5 points) Using the time constraint 7' = n+1, the budget constraint, and the fact the marginal

utility of consumption and the marginal utility of leisure are given by
MU(c) = 1/c
MU = n/i,

find the optimal labor supply of individuals and the optimal demand of the final good for

skilled and unskilled consumers.
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5. (5 points) Using the labor supplies for the two groups of consumer and the relative labor
demand of the firm, find the equilibrium relative wage (w® /wV).
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6. (5 points) What is the effect of a technological increase (an increase in A) in the wage gap
between skilled and unskilled workers? Explain briefly what happens to the labor demand of
the two types of workers.
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7. (4 points) Now imagine that as a result of a national trend, more and more people go to college
so the ratio of skilled to unskilled workers rises (a rise in N*/N*). What will happen to the

relative wage between skilled and unskilled workers as a result of this national trend?
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8. (4 points) Finally assume that the current technological level, A, is endogenous and is a function
of the ratio between skilled and unskilled workers. In particular, assume A = (N°/N")# 3 > 0.

‘What will happen to the wage ratio as a result of the national trend mentioned before?
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14.02 Principles of Macroeconomics

Fall 2009

Quiz 2
Thursday, November 5%
7:30 PM -9 PM

Please answer the following questions. Write your answers directly on the quiz. You
can achieve a total of 100 points. There are 5 multiple-choice questions, followed by

2 free response questions. You should read all of the questions first.

NAME:

MIT ID NUMBER:

TA:

CLASS TIME:

EMAIL:

(Table is for corrector use onl

Good luck!

1

2

Total

Multiple
Choice
Questions

%

%

%

)’8/%

Long
Question 1

%

T

Z

s

Long
Question 2

Ty

7.

Y

=

/e,

s

Total

b2 /’(@O

= 42X



1 Multiple choice (30 points)

1. (6 points) The increase in use of ATMs decreases the currency/deposit ratio (cu). According
to the Keynsian theory of sticky prices:

LY,
@ output increases and the interest rate goes down, [ A

(b) output increases and the interest rate goes up,

(c) output decreases and the interest rate goes up.

2. (6 points) In the standard IS-LM model, an increase in Government spending (G) without

changing taxes has

(@) a positive effect on equilibrium consumption,
>( (b) a negative effect on equilibrium consumption,

@ an ambigous effect on equilibrium consumption.

3. (6 points) According to the misperception theory, an expected increase in money supply
et

(a) increases output and increases interest rate,

@ increases output and decreases interest rate,

((c) has an effect on neither output nor interest rates.

4. (6 points) Consider a fractional reserve banking system with a legally required reserve-deposit
ratio of m. Suppose that an individual deposits ID dollars in one bank. Then, the economy-

wide change in total deposits

will be at most ID / m,
(b) will be equal to ID / m,

(c) will be equal to m - ID.

5. (6 points) According to the Taylor rule, a positive output gap (i.e. real GDP above potential
real/GDP) will most likely result in

(a) the Fed adjusting its estimate of potential real GDP,
(b) the Fed decreasing the nominal federal funds rate,

Ac) the Fed increasing the nominal federal funds rate.



2 IS-LM with Liquidity Trap (35 points)

Consider the following IS-LM model with prices fixed at P = 1 (we are in the short run):
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1. (7 points) Explain the minimum value that the real interest rate, r, can take.
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3. (7 points) Write down the LM curve.
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4. (7 points) What are the equilibrium interets rate and output level in the economy? What is

the condition for the equilibrium interest rate to be positive?
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(7 points) Suppose that the economy described above is going through a recession and the
government is trying to stimulate the economy. When will monetary policy be effective in
stimulating the economy? Explain why under certain conditions monetary policy fails to be

effective as a policy instrument.
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3 AS-AD (35 points)

[Supply side] Consider a labor market characterized by the following production and labor supply

functions:

F(N) = 20N — N2
N = ==

L. (3 points) Using the fact that the marginal product of labor MPN = 20 — 2N, obtain and
graph the labor demand function.
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2. (3 points) Graph the labor supply function and solve for equilibrium (find (%) i and N*) in
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3. (5 points) Take prices p as given. Consider the case in which the government introduces

a minimum nominal wage @w = 50.Explain in words the qualitative effects of this policy on

equilibrium wages and employment as a function of p. (Hint: consider three cases p > 5, % <

p<5andp< 3).
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4. (5 points) Solve for the real wage and number of workers,

you consider the three cases p > 5, % <p<bandp< %
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5. (4 points) Solve for the aggregate supply function and graph it.
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[Demand side] Consider the demand side characterized by the following consumption, invest-

ment and real money balances demand functions. Also, government expenditures are g = 50.
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6. (4 points) Obtain the IS and LM relations as a function of money supply M*.
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7. (3 points) Obtain the aggregate demand function.
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[Equilibrium]

8. (4 points) For M?® = 150, solve for equilibrium output and prices. What is the effect on output
of an expansionary monetary policy?
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9. (4 points) For M* = 450, solve for equilibrium output and prices. What is the effect on output

of an expansionary monetary policy?
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14.02 Principles of Macroeconomics
Fall 2009

Quiz 3
Thursday, December 3™
7:30 PM -9 PM

Please answer the following questions. Write your answers directly on the quiz. You
can achieve a total of 100 points. There are S multiple-choice questions, followed by
2 free response questions. You should read all of the questions first.

Good luck!
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1 Multiple Choice (30 points)

1. [6 points] An increase in domestic prices:

/7
X @ Appreciates the domestic currency.

@ Has an ambiguous effect on the domestic currency.

(a) Depreciates the domestic currency.

2. [6 points] In the short run, a contractionary monetary policy in an open economy...

a) Contracts output and generates a depreciation.
@ Contracts output and generates an appreciation.
(c) Expands output and generates a depreciation.
3. [6 points] There is a 30% tax levied on income above $15,000. A person with income of $18,000
faces:
a) A marginal tax rate of 30% and an average tax rate of 30%.
P (b) A marginal tax rate of 30% and an average tax rate of 25%.
(©) A marginal tax rate of 30% and an average tax rate of 5%.
4. [6 points] Consider a 2 country world, countries A and B. If under autarky the interest rates
atisfy r4 > v, after integration:
(a) Savings and investment in country A decrease.

(b) Savings decrease in country A and country B.

@, Savings in country A and investment in country B decrease.
5. [6 points] Deposit insurance...

(a) Is a succesful tool in preventing bank runs but it is costly for the government.
@ Is a succesful tool in preventing bank runs and it may not be costly for the government.

(c) Has not proven to be a succesful tool in preventing bank runs.



2 Barro 1979 (35 points)

Consider the 2 period consumption model. Denote ¢; consumption and ¥, income at time ¢ = 1,2.
Consumers and government may save and borrow at period ¢ = 1 at a given interest rate r. Each
period, the government collects lump sum taxes ¢, and government expenditures are g;. Income,

taxes and government expenditures are exogenous for the consumer. Utility for consumers is given

by U (c1,¢2) = u(c1) + Bu(cz) . Assume B(1+r) = 1.
1. [2 points] Obtain the intertemporal budget constraint for the consumer.
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2. [2 points] Obtain the intertemporal budget constraint for the government.
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3. [6 points] Combine the previous expressions to sketch a proof of the statement "The timing of

taxes does not affect consumption choices as long as the present value of consumption is not
affected".

umd&r‘““*'”““%
C
C[ 7 ,.__.-2-:., = P\/C p
Le¥ N
1€ s cemaing

Lé)l -+ %"‘f o P\j Congtany € ; Ca
t‘{"“r 3 0\(3»/\("‘ &epe_bd Ein
&t &

1

£t . s P\/t

| |+

A

which, a’g leng cs By an
P\I’ﬁ cencang CO‘-“g‘i’ﬁmT

N e Yemaing consStant

4. Let us consider the case in which taxation is no longer a one-to-one transfgr of purchasing power
from consumers to the government. In particular, assume that when taxes ; are collected, an
amount v (t;) = bt7 of income is wasted, where b is a positive constant. We may think of this
as collection costs or "deadweight losses." The marginal loss given by v’ (t) = 2bt is increasing

in ¢t.

(a) [3 points] Obtain the intertemporal budget constraint for the consumer.

PV, = P\lg - PV,

By o g R b\ri’ff_>

L1 |4 C | 40

Ie b “dfj ey conghrodn ¥ s e samé€

nwowever €. -w?”/rmse ’



(b) [2 points] Obtain the intertemporal budget constraint for the government.
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(¢) [5 points] Does the Ricardian equivalence still hold? Explain.

ot

No | Decause \ogcs Meseases with tJA*Pvce.

< e |
c [ v are A eV

Pasde—tES) Maa_v\%% Yoxes pq(o\ W lwme Sums

Wl reduce PVYLR Lor consumercs.

Ve




(d) [4 points] Suppose that the consumer could choose the timing of taxes subject to the
intertemporal budget constraint for the government. Recall that under the assumption
A(14+7) =1, ¢; = co. State the maximization problem to determine the optimal choice

of t; and t3. No need to solve.
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(e) [2 points] Interpret the following two conditions that determine optimal tax collection.
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(f) [4 points] Solve for the optimal tax path.
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(g) [5 points] Use your results to justify how a government should finance a temporary increase

in government expenditures (e.g. wartime).
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3 Open Economy (35 points)

Consider a world economy with two countries. The home country is characterized by:
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where C,Y, Y, I, M, X, e denote aggregate consumption, domestic output, foreign output, investment,
imports, exports and the real exchange rate, respectively. Assumecg, c3 >0, 0<¢; <1,0<d; <1,
l—c1+m>0,0<d, <1.

The foreign country is characterized by
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Assume that parameters in the foreign economy satisfy assumptions analogous to the ones for the

domestic economy.
We will assume throughout the question that the real exchange rate (e) is exogenously given.

1. [5 points] Find the equilibrium level of output in the domestic goods market as a function of
e, G,f’ and parameters. Find the multiplier. Find equilibrium in foreign goods market as a

function of &, G,Y and parameters.
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2. [3 points] How do net exports depend on the real exchange rate in this model?
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3. [3 points | State a condition relating e and é.
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4. [6 points | Solve for domestic output as a function of e, G, G and parameters.
~ 0, S 4
A, (Co ¥ S+ G %]
Y = (I- e
l - &

(iee)) = oty oo DY ou(e;fc;r’e"))

ee(1-8) £r-2y)e

a.d 0« A (& +& 6 )
Ve gdey < e ot

s C, -
5. [6 points | How is domestic output affected by a real depreciation of the home goods r(%ztg W
to the foreign goods? What about foreign output? Explain.
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6. [6 points | Suppose that each country may either "not act" or "attempt to depreciate." If a
country attempts to depreciate and the other country does not act, then the depreciation is
achieved. However, if both countries attempt to depreciate, there is no change in the real

exchange rate. Show that each country will choose to "attempt to depreciate".
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7. [6 points | In light of the previous result, interpret the following paragraph of the article
"Currency war fears after Swiss devaluation" (12th March 2009)

Analysts have warned of the emerging threat of currency wars following a Swiss market inter-
vention. The Swiss franc fell by as much as 3.2 per cent against the euro to 1.53 - the biggest
decline since 1999 - after the country’s central bank said it was taking deliberate measures to
weaken its currency. The move raises fears of retaliatory measures by other countries seeking

to give their exporters a competitive edge.

[Hint: if prices are sticky, the real and nominal exchange rates move together]
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