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1. (50 Points) An Infinite-Horizon Model
Suppose that there is an infinite-horizon small open economy in which utility function
𝑠−𝑡
𝑈 of the representative agent is 𝑈 = ∑∞
𝑈(𝐶𝑠 ), 𝑈(𝐶𝑠 ) =
𝑠=𝑡 𝛽

𝐶𝑠1−𝜃 −1
1−𝜃

and 𝛽 =

1
1+𝜌

. In

the model economy, current account identity is defined as 𝐶𝐴𝑠 ≡ 𝐵𝑠+1 − 𝐵𝑠 = 𝐹(𝐾𝑠 ) +
𝑟̅ 𝐵𝑠 − 𝐶𝑠 − 𝐼𝑠 , in which 𝐵𝑠 is the value of net claims on the rest of the world, 𝐾𝑠 is the
physical capital stock, 𝐹(𝐾𝑠 ) = 𝐴1−𝛼
∙ 𝐾𝑠𝛼 is the production function, and 𝐼𝑠 = 𝐾𝑠+1 −
𝑠
𝐾𝑠 . It is assumed that 𝐴𝑠+1 = (1 + 𝑥̅ )𝐴𝑠 for 𝑠 ≥ 𝑡. Find the equilibrium path of 𝐶𝑡 .
Hint: Do not forget to impose transversality condition in due place.
2. (25 Points) A Stochastic Current Account Model (Small-open economy)
Suppose that the representative individual, faced with uncertainty, maximizes the
𝑠−𝑡
expected value of lifetime utility 𝑈 = 𝐸𝑡 {∑∞
𝑈(𝐶𝑠 )}, where the operator 𝐸𝑡 {∙} is
𝑠=𝑡 𝛽
1
a mathematical conditional expectation, 𝑈(𝐶𝑠 ) = ln(𝐶𝑠 ) and 𝛽 =
. In the model
1+𝜌

economy, income is given and fixed in all periods, the (international) real rate of interest
is 𝑟̅ , and current account is defined as 𝐶𝐴𝑡 ≡ 𝐵𝑠+1 − 𝐵𝑠 = 𝑌̅ + 𝑟̅ 𝐵𝑠 − 𝐶𝑠 , in which 𝐵𝑠 is
the value of net claims on the rest of the world. Find the equilibrium path of 𝐶𝑡 .
3. (25 Points) The Relative Price of Nontraded to Traded Goods
Consider a small open economy that produces two composite goods, tradables 𝑇 and
nontradables 𝑁𝑇. Outputs are given by CRTS production functions of the capital 𝐾 and
𝛽

1−𝛽

labor 𝑁 employed: 𝑌𝑇 = 𝐴 𝑇 ∙ 𝐾𝑇𝛼 ∙ 𝑁𝑇1−𝛼 and 𝑌𝑁𝑇 = 𝐴𝑁𝑇 ∙ 𝐾𝑁𝑇 ∙ 𝑁𝑁𝑇 , where 𝐴 𝑇 and
𝐴𝑁𝑇 are productivity parameters in the respective sector. Labor is internationally
immobile but can migrate instantaneously between sectors within the economy. Total
̅ . There is however no economy-wide
domestic labor supply is fixed, 𝑁𝑇 + 𝑁𝑁𝑇 = 𝑁
resource constraint for capital because it is internationally mobile. It is assumed that
one unit of tradables can be transformed into a unit of capital at zero cost. The utility
𝑠−𝑡
function 𝑈 of the representative agent is presumed to be 𝑈 = ∑∞
𝑈(𝐶𝑇,𝑠 , 𝐶𝑁𝑇,𝑠 ),
𝑠=𝑡 𝛽
where 𝑈(𝐶𝑇,𝑠 , 𝐶𝑁𝑇,𝑠 ) = ln(𝐶𝑇,𝑠 ) + ln(𝐶𝑁𝑇,𝑠 ), and 𝛽 =
of relative price, 𝒑 =

𝒑𝑵𝑻
𝒑𝑻

1
1+𝜌

. Find the equilibrium value

.

Hint: For a small country, the relative price is independent of consumer demand pattern.
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