EXAM ECON4330

Spring 2024

1 Real exchange rates [50 Points]

To obtain the real exchange rate we need more than our one homogeneous good. There are two sectors producing traded
and non-traded goods.

1. Output in the two sectors are (subscripts 7" and N is for traded and non-traded):
Yr = Ap K$L (1)

Yy = ANKS LY © (2)

where 0 < o, < 1. Capital can be rented in an international market at price r. Labor is mobile between sectors at
home, the wage rate is w. The price of the non-traded good is p. The price of the traded good is pr..

(a) Set up the maximization problems and find the first order conditions of the firms optimization problem in the

two sectors. Use capital intensities,
_ Krp Ky

kZT—LT and k‘Nzi

Ly’
in the conditions.

Answer:
The firm problems are as follows (note that the traded good numeraire, py, and price of non-traded good is p:

max pTATK%Llea —wLr —rKyp (3)
Kr,Lt
max pANKSLy“ —wLy —rKy (4)
Kn,Ln
The FOCs wrt K7, L7, K, Ly is
Kr: oszATk%_l =r (5)
LT : (]. — Oz)pTATk% =w (6)
Kn: paAnkyt=r (7)
Ly: p(l—a)Anky =w (8)
(b) Solve for the wage rate in the traded sector. How does it depend on the world interest rate?
Answer:
To solve for the wage rate in the traded sector, solve eq. (5) for k.
oszATk‘;i_1 =7 (see 5)
kT _ (apTAT> ﬁ
T
Then insert kr into eq. (6).
w= (1 —a)prArk$ (see 6)



w=(1- 0‘)29TAT($)ﬁ

w=(1—a)prAr(prAr) ™= (%) e

w = (1 - a)(prAr) ™= (%) o

(c) Solve for the price of the non-traded good, p.

Answer:
To find price p, solve both eq. (7) and (8) for p and set the equations equal to each other,

paANEST =7 (see 7)

=

1-a T

=k
P N ANa

and
p(1 — a)ANkS =w (see 8)

which implies that

Now, solve for the capital intensity,

and insert the capital intensity back into one of the expressions for p,

1-a T
N ANa

_(w « )1*0K r
P= rl—a Ana

T o 1o a—1, 1—«a
= r w
p ANa(l —a)

p=k

Then insert for w from (b),

=1 (2 (- @rans (2)TT) (9

:ANa 11—«

(d) Let the real exchange rate be defined as Q = ET?* and the price index as P = (pr)*p'~*, where ) is the weight
on traded good in the index. Assume E = 1 and P* = 1. Assume pr increases. What happens to the real
exchange rate ) and to the real wage, 57

Answer:

Note that A is the size of the tradeable sector relative to the non-tradeable sector. Let’s rewrite p to work with
simpler expressions for price and wage,

P ( @ )ka ((1 — ) (prAr)T= (%) ﬁ)k“ see9)

- Ayva\l —«
1 l-aa a—«a 1 (07 a 1-a
- Ar)I—ari-a 7( 1— 1—a)
p Ax (prAr)T==r a\1 = a( o)



And introduce

1 a o \ 1
B= f( 1 1—a)
a\l— a( o
Thus we have 1
1—a a—«
= B— Ar)T—ari-a
p An (prAr) r

To find the effect on real exchange rate, insert P into @ (recall that F =1 and P* =1 (both are exogenous))

EP* 1 1 A—1 1 l-a a-a A=l
= = — = = = Bi A -« -« )
Q P P p p ( Iy (prAr) r

and real wage (where w is from (b)),

% — (1 _ O‘)aﬁBAilAJlV_ATW(pTAT) (1"’)19;”“
Take the first derivative wrt pr,
0 1—-a)(A—-1 1—a)(A=1)—1 1 acayr-1
9Q _ %AT(pTAT)i( e (B rm) <0
Opr 1—«a N
since 0 < a, A < 1.
o = 1= -1+1 (1- a)aﬁBa*IA}v_aT%AT(pTAT) el 1

pr -«



Second Question [20 Points]

a) What is a difference between uncovered and covered interest parities?
Answer:

CIP = covered interest rate parity: (1 + i) = (1 + i}) (f:)

€t

UIP = uncovered interest rate parity: (1+4;) = (1 + zf)E(Et“)

F

Difference in: (Et) and F 2t

£t

CIP takes forward exchange rate while UIP expected exchange rate

b) How would you test for free capital mobility (financial integration)?

Answer:

Using covered interest rate differential: the closer value to zero is, the more integrated the market is

F
(1 +1i¢) — (1+if)<t> =0
Et
¢) Show using “fundamental equation of asset pricing” that UPI does not hold in theory.
Where “fundamental equation of asset pricing” is:

Er[ma(ry —i)] =0

where
mg = 8 Z,Eg?; — discount factor

r¥ — return on a portfolio P

1 — safe return
Answer:

E, {mz((l + ”(Z) —(1+ z’))} =0 = (1+4)=1+i")E [Eﬁifgj

(1+i) =01 +z’*)[E12 +COU<E7[Z$2]’:>}

Recall that UIP: (1 4+14;) = (1 + zf)E(iﬁ) This holds iff the exchange rate is uncorrelated with the stochastic

discount factor ms. This in not in general true



Third Question [30 Points]

There are 2 periods and 2 goods (traded and nontraded). Domestic price of tradable goods, denoted as P! obeys the law
of one price:
Pl =¢P™

where P — domestic price of the tradable good

PI* — foreign price of the tradable good t

e¢ — nominal exchange rate defined as the domestic currency price of one unit of foreign currency — so an increase in
€t is a depreciation of the domestic currency.

Output of tradable goods of period T, denoted as Y, is considered as a countries endowment.

Output of nontraded goods, denoted Y,V | is produced by perfectly competitive firms using labor, hy, as only input
using Cobb-Douglas production function with decreasing returns to scale. Price of non-tradable goods, denoted as PV
Assume that wages are fully fixed.

Representative household has no assets in period 0, gets wage and profit incomes in both periods, and can save in a
foreign bond, B, yielding a return of (1 + r*) (with the traded good as numeraire). Households utility function depends
on consumption of both tradables C} and non-tradables C}¥

logCy + BlogCs
where C; = (CI)Y(CN)1=

a) Derive households intertemporal budget constraint
Answer:

T Wy 11,
Wi 1 YQ + ea PT* ha + ea PT*

02 +p202 T
! 51P1T* 1+7”*

Cl+pO + =2 " T
1

b) Set up firms and households maximization problem and derive supply and demand schedules in equilibrium:

Answer:
Firm:
mazy, 1= PYNYN — W;h,
Household:
mazcr on log((C)(CY)'77) + Blog((C3)7(C3)' ™)
s.t.
T W 11
T N C2T JFPQCéV T Wi 11 Y2 + 62P22T* ha + EszT*
Ol +pCy + —=——= =Y + —=h+ —x +
14 r* el Pfr e P~ 147r*
Supply schedule:
_ Wi/ P)
P1 7F’(h1)

Demand schedule:

1 T, Yy
1/-}/1+B(Y1 + l+'r*>

Y F(h1)

p1 =

c¢) Assume a fixed exchange rate regime: The exchange rate is constant, e; = &



How does the economy adjust to different shocks under a fixed exchange rate regime and downward nominal wage
rigidity?

i) World interest rate r*increases

Answer:

Shifts demand inwards. Because the nominal wage W is sticky and the exchange rate ¢ is fixed, the supply schedule
is unaffected. I.e., the increase in the interest rate lowers both the price of non-tradables and the hours worked. The
increase in the interest rate results in less production/increased unemployment

ii) Experiment (imported inflation): The world cost of the tradable good, P{*, increases

Answer:

Shifts demand inwards. Shifts supply inwards. Because the nominal wage W is sticky and the exchange rate ; is
fixed, the increase in the foreign price shifts the supply schedule. The demand schedule is unaffected. Higher price of
non-tradables, i.e., core inflation, and lower output/higher unemployment.

T
ili) Experiment (more oil): The NPV output of the tradeable good, <Y1T + ﬁ?ﬂ), increases

Answer:

Shifts demand outwards. Because the nominal wage W is sticky and the exchange rate ¢; is fixed, the supply schedule
is unaffected. I.e., the increase in the interest rate increases both the price of non-tradables and the hours worked. IL.e.,
the increased oil production results in core inflation and in more production/less unemployment.



