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14.02 Exam 1

March 15, 2011

Professor: Francesco Giavazzi.

TAs: Joaquin Blaum, Fernando Duarte, Maya Eden, Camilo Garcia, Anna Zabai

Al g | '
Student Name: mfﬂr A @ (C' S (0, Section: n LV ?: {0

Time Available: 90 minutc)s

1 Multiple Choice Questions (5 points each) CO ({3 L’f( A

1. The Chain index method is the most appropriate way to (i(JIl]putE\I/'Cz;] GDP because:

N ~

. It takes into account the depreciation of capital. ;

( { b. It takes into account inflation. . ———
\ \ c. It avoids double counting by considering only final goods.

. . . . R
e d. It takes into account changes in relative prices:

e e. It takes into account the discrepancy between the GDP deflator and the Consumer Price Index

(CPI).
2. The price of bonds is inversely related to the nominal interest rate because

e a. Investment, which depends on how many bonds the FED sells, is decreasing in the interest rate.

e b. In recessions, the price of bonds increases while the interest rate decreases.

e A. The nominal interest rate always adjusts to make savings qual to investment.

e\ For a given promised payment at maturity, a higher bond price reduces the return on each dollar
aid for the bond.



3. Fiscal policy has a multiplier effect because

‘or each dollar spent by the government, consumers spend an extra dollar.

b. The increase in income induced by the increased government spending in turn increases disposable
income and hence consumption.

e ¢. The increase in government spending always has to be accompanied by a corresponding change in
monetary policy.

e d. The increase in government spending also increases consumer confidence.

e e. An increase in government spending reduces savings, increasing consumption.

4. An increase in the banks’ required reserve ratio ¢ tends to increase the nominal interest rate because

a. It reduces the price of bonds.

\

® b. It is a symptom that a financial crisis is likely, so consumers reduce their bank deposits.

|

[
i : : , . T
\j. It increases the demand for central bank money. Concu(Oft w| dn2 (N P
le d. It increases the demand for currency.

e e [t incrcnrcs the loans issued by financial institutions. K(\-
/ e
=

5. Liquidity traps can happen when

e a. Consumer confidence is at very low levels, so that reductions in the nominal interest rate don’t make

consumers increase spending.

0. The nominal interest rate is zero. so that'increases in the money supply don’t generate increases in

investment.

e ¢. Prices are flexible, so that increases in the money supply translate into higher inflation and not into

higher income.

e d. The LM curve is downward sloping.

e ¢. The reserve ratio is high, so that increases in the money supply do not translate into increased bank

lending.

6. In the AS-AD model, when output is above its natural level it decreases until it reaches its natural level

because

\ a. Unemployment increases because wages are too high when output is above its natural level.

b. The central bank reduces the money supply when output is above its natural level, shifting the AD

curve to the left. =

L]
I8 7; Wage setters revise their price expectations upwards, shifting the AS curve up.

——




“e d. In the short run prices are fixed, so that only output can change.

.{e. Contractionary fiscal policy is used to shift the AD curve to the left.

7. If the number of discouraged workers inc(ll-;ases U \!j f Q(--f J/

e a. The economy will enter a recession.

e b. The unemployment rate and the participation rate inc&}asc.
Xc. The unemployment rate increases and the participation rate falls.

e d. The unemployment rate falls and the participation rate increases.

@e. The unemployment rate and the participation rate fall.
8. Unemployment will respond less to changes in inflation if there is

e a. An expansionary monetary policy.
= by A change in the natural rate of unemployment.

c. A long period of recession.
e ' '
. . . | ! 05
e d. Wage indexation. b AGer (ndng €
J J
W/

J

e e. An increase in the rate of separations.

9. A reason why employment does not respond one-for-one to output is

a. Labor hoarding by firms.

b. The number of discouraged workers increases. f"(fi 0 !(J {
. U

c. Realized and expected inflation differ.

e d. Monetary policy can affect output but not employment.

\Ke. Separations increase as much as hires during expansions. |, ( Qn
/N {

\"

10. According to the theory off rational (:xpectﬁgi_-oﬁ, a disinflation policy should be able to reduce inflation

without increasing unemployment because

. In the medium run monetary policy is neutral, and hence has no effect on unemployment.
e b. The AD curve becomes vertical.
e c¢. In developed nations the sacrifice ratio is small.

d. Monetary policy does not affect separation or hiring rates.

@e. If the policy is credible, expected inflation should match the target inflation rate.



2 Short Long Question: Financial Reform (15 points)

After the financial crisis, Congress decided to pass legislation making banking activities less risky. Imagine
that one such measure was an increase in the banks required reserve ratio(f?i Assume that people hold a U’

proportion’ 7 of their money requirements in cash, and the rest as deposits in bank accounts. Aggregate "

o (e fomols
money demand is given by 7 foi] ¢f5

M4 =YL(i)

where L(i) is a decreasing function of 7.

a. Write an exprcssion for reserves K.

R @)» )ifs

b. Write an expression for central bank money H9.

= (%5\ F {25005
Hy- (06 = TYL()

c. Now assume that the required reserve ratio increases to 0’ > 0. Graphically show what happens in the M iing Hee

=
|
/
.
=
\\_.:-‘
[ li
et
-

money market.
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d. Graphically show how the change in ¢ affects the equilibrium in the IS-LM diagram (i.e. show what

happens to ¢ and Y').
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e. Assume the Aggregate Suppy relation is given by P = P¢aY, and that initially output was at its natural
level Y. Graphically show how the change in  affects the equilibrium in tl‘le AS-AD diagram (i.e. show
what happens to P and Y'), both in the short run and in the long run.?)/"l{}[{((/m /u/]

A o




3  Long Long Question (35 points)

In this problem, we are going to use the Diamond-Mortensen-Pissarides (DMP) model to derive a relationship
between output and prices that comes from equilibrium in the labor market. Then, we are going to combine
it with an aggregate demand curve (coming from equilibrium for goods and services and the money markets)

and see how the equilibrium behaves.

A quick reminder. For variables that are changing over time, we define the “steady state™ as a situation

where the variable is constant, i.e. z;47 = ;.

Consider the following unemployment and vacancies dynamics
Cletngeale | ciny

Uy — g = (1 - ug) — hy

Uy 1
\ a s
t
el 0 ;
where uy is lgf%lolment at time {, v; are vacancies at time ¢, h, are hires at time ¢, w; is wage at time ¢
and s > 0 is a parameter. *) I
1. Interpret the economic megning of s. v {; A
Wi T
| r / ;
. X [ ] . SO
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2. Find the steady-state levels of u and v as a [unction of s and the steady state levels of h and w. Denote
AL

the steady state levels u®®, v%%, h and w*s. :
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® Assume that the number of hires at a given point in time is given by a "matching" function:

hy = myJ/ugug

where m > 0 is a parameter that describes how good the matching is in the economy. Write an expression

___——_——_
for the steady-state levels of ©*%, v*® and h®® as a function of s, m and w*®.

hss = 10TV
u%: Id_ hss Voo™ L\/é% Wéf %55

Ug = ]" T Voo = Wes = Wes v Usg
o WITE, e
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4. Describe in words how the steady state values of u vand s (u ) change when m increases.
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Explain the intuition behind it.
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5. Assume that the wage w; is determined by the following equation:

wy=p+ P+ (1-B3) e

where y, is output (GDP) at time ¢, p; is the price level at time ¢, and b > 0 is the reservtion wage. Describe
what the parameter [, such that 1 > 3 > 0 represents. What does it mean whenﬁ =il

Aot of 54 7 Wollys hoop oot prmw@ s wgﬁs
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6. Now suppose that output v is ploduced 011]y using labor, but that keeping vacanclesg¥ i
—_—
production function is given by:

—

Jtlg. ; he "

Ut
yo=(1—w) - —
wy
Use your results from part 3 and the production function to write an expression for the steady state value of

the wage w*®* as a function of the steady-state level of output y**. Your answer should be an expression that
p

depends only on ?é‘, y** and the parameters m and s. ﬁ / b
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Now assume that 3 = 1. \‘M?-; > j -t b

7. Using parts 5 and 6, find a relationship between the steady-state level of output 3% and the steady-state
level of prices p>°. This is a relationship between output and prices that represents equilibrium in the labor
market. 1t is the “analogue” of the aggregate supply relation that you have seen in class.
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8. Consider the relationship that you have just derived. Is this relationship increasing or decreasing?
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9. There exists a second relationship between steady state output and prices, representing equilibrium in the

good and money markets. This aggregate demand (AD) relation is given by: {D /“.
o 1 )
= .
where (¢ is government spending. Describe in words how the equilibrium changes (i.e., ho@ {
change) n the following cases (no need to use any formulas).
(a) Suppose there is an increase in unemployment benefits and you wanted to capture this by changing some

paraimpeé he model. What parameter would you change"

0

\/45 W()U“ \J/ 0.5 QMPI‘)‘MA‘;'

(b) The economy becomes more efficient at matchifg workers with jobs (m goes up)
Lesa PPﬂp\e O(U Unowp - rae o Apol P T,7
/’— n im /Q PC ) 7 c\’; ]
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(¢) There is fiscal consohdatlon (@ goes down).
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11. (OPTIONAL: up to 5 extra points) Describe in words (no formulas needed) how the economy converges

(00505 pricss

to the steady state if it starts from a point in which v, and wu, are both above its steady state levels.
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14.02 Exam 1

6~“"lg‘\l2045

March 14, 2011

Professor: Francesco Giavazzi.
TAs: Joaquin Blaum, Fernando Duarte, Maya Eden, Camilo Garcia, Anna Zabai

Student Name: Section:

1 Multiple Choice Questions (5 points each)

1. The Chain index method is the most appropriate way to compute real GDP because:

e a. It takes into account the depreciation of capital.

e b. It takes into account inflation.

e c. It avoids double counting by considering only final goods.
-

e D. ]It takes into account changes in relative prices.

e e. It takes into account the discrepancy between the GDP deflator and the Consumer Price Index
(CPI).

2. The price of bonds is inversely related to the nominal interest rate because

e a. Investment, which depends on how many bonds the FED sells, is decreasing in the interest rate.
e b. In recessions, the price of bonds increases while the interest rate decreases.

e c. The FED can increase the money supply by selling bonds through open market operations, and a
larger money supply lowers the interest rate.

e d. The nominal interest rate always adjusts to make savings qual to investment.

or a given promised payment at maturity, a higher bond price reduces the return on each dollar
“~raid for the bond.

3. Fiscal policy has a multiplier effect because

e a. For each dollar spent by the government, consumers spend an extra dollar.



B. The increase in income induced by the increased government spending in turn increases disposable
incdme and hence consumption.

e c. The increase in government spending always has to be accompanied by a corresponding change in
monetary policy.

e d. The increase in government spending also increases consumer confidence.

e e. An increase in government spending reduces savings, increasing consumption.
4. An increase in the banks’ required reserve ratio # tends to increase the nominal interest rate because

e a. It reduces the price of bonds.

° b;\ It is a symptom that a financial crisis is likely, so consumers reduce their bank deposits.
C. It increases the demand for central bank money.

o d. It increases the demand for currency.

e e. It increases the loans issued by financial institutions.
5. Liquidity traps can happen when
e a. Consumer confidence is at very low levels, so that reductions in the nominal interest rate don’t make
consumers increase spending.

@The nominal interest rate is zero, so that increases in the money supply don’t generate increases in
inv¥estment.

e c. Prices are flexible, so that increases in the money supply translate into higher inflation and not into
higher income.

e d. The LM curve is downward sloping.
e e. The reserve ratio is high, so that increases in the money supply do not translate into increased bank

lending.

6. In the AS-AD model, when output is above its natural level it decreases until it reaches its natural level

because

e a. Unemployment increases because wages are too high when output is above its natural level.

e b. The central bank reduces the money supply when output is above its natural level, shifting the AD

curve to the left.
-@’age setters revise their price expectations upwards, shifting the AS curve up.
e d. In the short run prices are fixed, so that only output can change.

e e. Contractionary fiscal policy is used to shift the AD curve to the left.



7. If the number of discouraged workers increases

e a. The economy will enter a recession.

e b. The unemployment rate and the participation rate increase.

e c. The unemployment rate increases and the participation rate falls.
e d. The unemployment rate falls and the participation rate increases.

-@The unemployment rate and the participation rate fall.
8. Unemployment will respond less to changes in inflation if there is

e a. An expansionary monetary policy.
e b. A change in the natural rate of unemployment.
e c. A long period of recession.

o@)Wage indexation.

e e. An increase in the rate of separations.
9. A reason why employment does not respond one-for-one to output is

o[ A.\Labor hoarding by firms.

e b. The number of discouraged workers increases.

e c¢. Realized and expected inflation differ.

e d. Monetary policy can affect output but not employment.

e e. Separations increase as much as hires during expansions.

10. According to the theory of rational expectations, a disinflation policy should be able to reduce inflation

without increasing unemployment because

e a. In the medium run monetary policy is neutral, and hence has no effect on unemployment.
e b. The AD curve becomes vertical.

e c. In developed nations the sacrifice ratio is small.

e d. Monetary policy does not affect separation or hiring rates.

° f the policy is credible, expected inflation should match the target inflation rate.



2 Short Long Question: Financial Reform (15 points)

After the financial crisis, Congress decided to pass legislation making banking activities less risky. Imagine
that one such measure was an increase in the banks required reserve ratio 6. Assume that people hold a
proportion 7 of their money requirements in cash, and the rest as deposits in bank accounts. Aggregate
money demand is given by

M =YL(i)

where L(7) is a decreasing function of i.

a. Write an expression for reserves R.
A/R=6(1-7)YL(z)

b. Write an expression for central bank money H¢.
A/ HY=7YL(i)+6(1 — 7)Y L(i)

c. Now assume that the required reserve ratio increases to 6’ > #. Graphically show what happens in the
money market.

A/ Money demand shifts up, increasing interest rate.

d. Graphically show how the change in @ affects the equilibrium in the IS-LM diagram (i.e. show what
happens to 7 and Y').

A/ LM shifts up, increasing the interest rate and reducing income.

e. Assume the Aggregate Suppy relation is given by P = P¢aY, and that initially output was at its natural
level Y;,. Graphically show how the change in @ affects the equilibrium in the AS-AD diagram (i.e. show
what happens to P and Y'), both in the short run and in the long run.

A/ In the short run, AD shifts to the left, reducing output and the price level. In the long run, AS shifts

down as prices remain above the expected future prices, until output reaches its natural level again.

3 Long Long Question (35 points)

In this problem, we are going to use the Diamond-Mortensen-Pissarides (DMP) model to derive a relationship
between output and prices that comes from equilibrium in the labor market. Then, we are going to combine
it with an aggregate demand curve (coming from equilibrium for goods and services and the money markets)
and see how the equilibrium behaves.

A quick reminder. For variables that are changing over time, we define the “steady state”’ as a situation

where the variable is constant, i.e. ;41 = x;.

Consider the following unemployment and vacancies dynamics

Upp1 — g =S (1 —uy) — Iy



Ut 1
Vg
t t

where u; is unemployment at time £, v; are vacancies at time ¢, h; are hires at time ¢, w; is wage at time ¢

and s > 0 is a parameter.
1. Interpret the economic meaning of s.

The parameter s is the separation rate. It denotes the number of people who moved from having a job to

being unemployed.

2. Find the steady-state levels of u and v as a function of s and the steady state levels of h and w. Denote

the steady state levels ©**, v®%, h%® and w**.

We have

hss
S

Vo =y () = (1 _ ”) (w?®)?

u.‘lS:l_

S

3. Assume that the number of hires at a given point in time is given by a "matching" function:

h;_ = M/ U V¢

where n > 0 is a parameter that describes how good the matching is in the economy. Write an expression

for the steady-state levels of u*°, v** and h*® as a function of s, m and w®*.

The steady state level of hires is

h%% = mA/ussvss

Using the results (1) and (2) from part 2, we find

For vacancies and unemployement, we have

88
88 h

¥ =1-—

S

s + mw?ss
V55 = 58 (,ws.'_-‘)?
(w*)*s

§ + mw?s



4. Describe in words how the steady state values of u, v and s (uss %% h55) change when m increases.

Explain the intuition behind it.

When m increses, h*°® increases, u*° decreases and v*® decreases. When the "matching technology" improves
(m increases), (3) shows that the number of hires increases for a given level of unemployment and vacancies.
That is, for a given level of "market tightness" (see the notes on stellar for a discussion of market tightness),
there are more matches. But if there are more matches occurring in steady-state, more jobs are being filled
up, which means that the number of vacancies decreases. The people filling in those vacancies are exiting
unemployment, therefore unemployment also decreases.

5. Assume that the wage w; is determined by the following equation:

we=p+Pb+(1-08)u

where y; is output (GDP) at time ¢, p; is the price level at time #, and b > 0 is the reservtion wage. Describe

what the parameter 3, such that 1 > 3 > 0 represents. What does it mean wheng = 1?7

The parameter 3 denotes the bargaining power that workers have vis-a-vis firms. When [ = 1, workers get
paid their reservation wage b and the firms keep all the output y for themselves. In this case, the firms have
all the bargaining power. When 3 = 0, workers get all the output -they have all the bargaining power-.

6. Now suppose that output y is produced only using labor, but that keeping vacancies open is costly. The

production function is given by:
yo=(1—u) - —
= — U — —
Yt t w,
Use your results from part 3 and the production function to write an expression for the steady state value of
the wage w** as a function of the steady-state level of output y**. Your answer should be an expression that

depends only on w**, ¥*¢ and the parameters m and s.

We have

.USS

wss

ysszl_uss_

P 5 ws
y — —_ -
s + muw?ss § + mwss

where the first line follows by the definition of the production function and the second line follows from the
results in part 3. Solving for w®® gives

wss & ysss
(m—s—yom)

Now assume that § = 1.

7. Using parts 5 and 6, find a relationship between the steady-state level of output y°° and the steady-state
level of prices p°5. This is a relationship between output and prices that represents equilibrium in the labor

market. It is the “analogue” of the aggregate supply relation that you have seen in class.

We combine the wage equation from part 5 with the wage equation from part 6 to get

88

y*7s

—Hzpss_e_b
(m — s —y**m)



Solving gives

m-—=3s
ys.-u

—m

8. Consider the relationship that you have just derived. Is this relationship increasing or decreasing?
This relation is upward sloping, just like in the regular AS.

9. There exists a second relationship between steady state output and prices, representing equilibrium in the
good and money markets. This aggregate demand (AD) relation is given by:

ySS e G_pss

where G is government spending. Describe in words how the equilibrium changes (i.e., how ¥** and p®*

change) in the following cases (no need to use any formulas)

(a) Suppose there is an increase in unemployment benefits and you wanted to capture this by changing some
parameter in the model. What parameter would you change?

The reservation wage b increases. The AS shifts down, prices go down and output goes up.
(b) The economy becomes more efficient at matching workers with jobs (m goes up)

The AS shifts up if 1 < y; and down if y; < 1. There is no change when 3, = 1. When the AS shifts up,
prices go up and output goes down. When the AS shifts down, prices go down and output goes up.

(¢) There is fiscal consolidation (G goes down).
The AD shifts to the right, output and prices go down.

10. Contrast your answer to part (a) of question 10 to the results of the same experiment in the AS/AD
model.

In the usual model, an increase in the reservation wage would imply an increase in the "catchall" variable z,

which would shift the AS up, prices would go up and output would go down.

11. (OPTIONAL: up to 5 extra points) Describe in words (no formulas needed) how the economy converges
to the steady state if it starts from a point in which v; and u; are both above its steady state levels.
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