
EXAM
ECON 4330

Real Exchange Rates

Consider the model with tradable and non-tradable goods as in class but
with two modifications. There is no capital and the production function in
the non-tradable sector does decreasing returns to scale. To remind you:
The country produces YT tradables and YN nontradables. Tradables can be
imported and exported without any costs, while nontradables are impossible
to export/import. Labor is mobile across sectors, but not across countries
The tradable good is the numeraire. p is the relative price of nontradables. w
is the wage rate. Output is assumed to be given by two production functions:

YT = ATLT (1)

YN = ANL
α
N , (2)

where LT and LN are labor inputs into the tradable sector and non-tradable
sector respectively and 0 < α < 1. We assume a representative agent who
chooses consumption CT and CN to maximize utility, for 0 < γ < 1,

Cγ
TC

1−γ
N

subject to the budget constraint CT +pCN = wL+Π, where L is inelastically
supplied labor and Π are profits. In equilibrium L = LT + LN .

1. Write down the household’s optimization problem, derive the first order
condition and derive the demand for tradable and nontradable goods.
Answer: Max

Cγ
TC

1−γ
N

subject to the budget constraint CT + pCN = wL+ Π.

p =
(1 − γ)CT
γCN

. (3)
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2. Write down the firm optimization both for the traded and non-traded
sector. Compute the equilibrium wage. What are profits in the tradable
and non-tradable sector?

Answer: Firm Problem: Profits = Max Y - wL

3. Use the result that the wage has to be the same in both sectors to
derive the price p (as a function of LN).

Answer: pMPLNT = MPLT

4. Show that domestic demand for the home good satisfies

p =
(1 − γ)CT
γCN

. (4)

Answer:

p =
(1 − γ)CT
γCN

. (5)

5. All non-tradable goods have to be produced at home, CN = YN =
ANL

α
N . Consider now the long run equilibrium where imports and

exports of tradable good are zero as well so that CT = YT = ATLT .
Use the previous two results to show that

LT
LN

=
γ

α(1 − γ)
(6)

and

LN = L
α(1 − γ)

γ + α(1 − γ)
. (7)

Answer:
LT
LN

=
γ

α(1 − γ)
(8)

and

LN = L
α(1 − γ)

γ + α(1 − γ)
. (9)

6. Now assume that the country discovers oil and sells it to the rest of the
world for tradable goods so that CT = ATLTλ with λ > 1, that is the
country can consume more tradable goods than it produces.

(a) Show that the price satisfies

p =
(1 − γ)ATLTλ

γANLαN
. (10)
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Answer:

p =
(1 − γ)ATLTλ

γANLαN
. (11)

(b) Use this result to show that

LT
LN

=
γ

λα(1 − γ)
(12)

and

LN = L
λα(1 − γ)

γ + λα(1 − γ)
. (13)

Answer:
LT
LN

=
γ

λα(1 − γ)
(14)

and

LN = L
λα(1 − γ)

γ + λα(1 − γ)
. (15)

(c) How does the oil discovery change LN and the price of non-
tradable. Provide also some intuition for your result.

Answer: Increases.
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A Uncertainty & International Financial Markets

Consider a world consisting of two endowment economies, home and foreign, that exist for
two periods. In period two, the countries face uncertain output that depends on the state
s, s = 1, .., S, which occurs with probability π(s). World output in period 1 (period 2,
state s) is Y W

1 (Y W
2 (s)). The countries can trade state-contingent Arrow-Debreu securities

(ADSs) for all states.

• p(s)/(1 + r) is the price of an ADS in terms of period-one consumption

• 1+r is the price of sure period-two consumption in units of period-one consumption

• B2(s) denotes the home country’s net purchases of ADSs for state s

• Lifetime utility of the representative agent in the home country is

U1 = u(C1) + β
∑
s

π(s)u(C2(s))

where β measures the agents’ patience, C1 (C2(s)) is consumption in period 1 (period
2, state s).

A.1. Explain why the risk-free bond market is redundant if there is an ADS for every
state of the world.
Solution: If there is a ADS for every state, a portfolio consisting of one ADS for
every state is equivalent to a risk-free asset. It pays of one unit no matter what is
the state.

A.2. The representative agent maximizes lifetime utility subject to her budget constraint
with respect to B(s). The first-order condition is

p(s)

1 + r
= π(s)β

u′(C2(s))

u′(C1)
.

Explain!
Solution: Price of consumption in state s in terms of consumption today equals
marginal rate of substitution between consumption in that state and consumption
today. (Alternative answer: The FOC implies that marginal utility from receiving
one more unit in state s, which occurs with probability π(s), must be equal to giving
up p(s)/(1 + r) units of consumption today.

A.3. Under CRRA preferences with identical degrees of risk aversion ρ across countries,
the global equilibrium price for an ADS is

p(s) =
π(s)Y W

2 (s)−ρ∑
s π(s)Y W

2 (s)
−ρ
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(a) Why does the price depend only on world output and not on output in the
home country? Solution: Because ADSs are traded until all country-specific
risks are eliminated. What remains is aggregate risk, that is, fluctuations in
global output.

(b) What is a risky state in this world and how is this risk reflected in the price?
Solution: A risky state is a state where global output is low (rather than
domestic output) and which happens with a high probability π(s). ADS prices
for states that are risky in this sense are higher.

A.4. What is the home bias puzzle? [hint: 1 sentence can be enough]
Solution: Investors invest a share in the domestic economy that is larger than the
relative size of the domestic market in the global financial market.

A.5. Name two possible explanations for the home bias puzzle.
Possible answers (maybe more):

• transaction costs, exchange rate risk, information frictions, contract enforce-
ment frictions, ...

A.6. Explain why in a world with trade in risky assets current account responses to out-
put shocks can be different from a world with trade in risk-free bonds only.
Solution: In a world without risky assets, output shocks induce lending or borrow-
ing because countries want smooth consumption and therefore distribute endow-
ment shocks across the current and future periods. If countries have used ADS in
previous periods to insure against output shocks to enable smooth consumption,
shocks induce insurance payments but no current account responses if countries and
shocks are symmetric (or possibly different CA responses if countries/shocks are
asymmetric).

B Sovereign Risk

B.1. What is a source of risk that is particular to lending to foreign countries/sovereigns?
Solution: Contract enforcement in foreign countries can be difficult if court systems
are imperfect/biased. Enforcement against sovereigns is particularly difficult be-
cause there is no institutionalized court system for these cases.

B.2. Explain why a country that wants to borrow in the international market may be
better off if its creditors have the possibility to impose sanctions in the case of de-
fault.
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Solution: International credit markets break down if repayment by foreign enti-
ties cannot be enforced (commitment problem). This hurts borrowers as well as
lenders as they cannot reap the gains from trade in assets. Sanctions can partly or
fully eliminate the commitment problem. Hence, they enable some asset trade and
therefore let the borrower achieve a better allocation of consumption across time.

C International Currency Markets

Consider the simple portfolio model of the short-term equilibrium in international cur-
rency markets. The domestic public’s real demand for foreign currency (henceforth “dol-
lar”) is given by

EFp
P

= f(r,Wp)

where E is the nominal exchange rate (the price of the foreign currency in units of domestic
currency), Fp is the dollar demand measured in nominal terms (dollars), P is the constant
price level, and Wp is the domestic public’s total real financial wealth. The expected return
differential r is

r = i− i∗ − ee

where i (i∗) is the nominal return on domestic (foreign) bonds in the respective currency
and ee is the expected rate of depreciation.

C.1. Why is it plausible to assume that f(r,Wp) is decreasing in r ?
Solution: A greater r means a greater expected return on the domestic-currency-
denoted assets. This makes holding dollar-denominated assets less attractive.

C.2. Why does the expected return differential decrease in ee?
Solution: Higher expected depreciation means that investors expect that they will
receive less kroner per dollar when exchanging their dollar assets in the future. This
lowers the effective return on dollar-denominated assets from the point of view of a
domestic investor.

C.3. The short-term equilibrium in the foreign currency market is given by

Fg = S(E)

where S(E) = −Fp(E) − F∗(E) is the supply of foreign currency to the domestic
central bank (CB) and Fg denotes the CB’s foreign reserves. Suppose the supply
curve is “well-behaved” as depicted in the following graph:
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What does the CB’s demand curve for foreign currency look like under the floating
exchange rate regime in this graph? [hint: you can answer this question with one
word – or draw a graph if you prefer]
Solution: Vertical (at the level of the CBs reserves, F̄ ).

C.4. What does the CB’s demand curve for foreign currency look like under the fixed
exchange rate regime ? [same hint as in 3.3]
Solution: Horizontal (at the CBs desired level of the exchange rate, Ē).

C.5. Suppose the CB conducts a devaluation. How does Fg change? [same hint as in 3.3]
Solution: F̄ increases.
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