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• This assignment consists of one question including 20 sub-questions with 5 marks for each. The
total 100 marks go into final results as 20%.

• The assignment is due 11:59pm Friday 12 October. Since there are 4 weeks after the teaching
break, submission extension is generally not allowed unless there is a very strong reason.

• You are allowed to discuss with each other generally but you must do the assignment inde-
pendently. Two assignemnts that are found to be plagiarised will both incur zero marks for
this assignment and will be reported to the school level. You should be aware of policies on
academic integrity at ANU.

• Please keep answer sheets neat and organized. Each assignment can be penalized or rewarded
up to 10 marks due to tidiness.

• The assignment is not required to be finished on computers because it takes much time to input
notations and equations.

• You can either submit your hand-written assignment (A4 size) to my o�ce (Crawford Build-
ing 3.41) in person during 2-5pm Friday 12 October or send a scanned copy to me by email
(larry.wf.liu@anu.edu.au) by 11:59pm Friday 12 October. A photo copy taken by mobile phones
is not accepted because of poor readability based on my previous experiences. We don’t submit
assignments into Turnitin because a scanned copy without words is not accepted by Turnitin.

1 Intertemporal trade and durable consumption goods

Suppose that a representative individual in a small open economy lives for infinite periods. The
individual enters each period t(t = 0, 1, 2, ...) holding foreign assets Bt, capital stock Kt and durable
goods stock Dt. The initial foreign assets B0 and capital stock K0 are given, and the initial durable
goods stock is zero, D̄0 = 0. The individual produces one tradable and non-durable good during
each period according to the production function

Yt = F (Kt)

where Yt is the output in terms of non-durable goods. The production function satisfies the standard
assumptions, and there is no capital depreciation.

One tradable and durable good can be produced from non-durable goods at a constant price p in
terms of nondurable goods. The stock of durable goods at the end of each period t, denoted by Dt,
includes the durable goods stock left from the previous period and the new purchase of the durable
good in period t. The durable goods stock provides a proportional consumption service flow each
period and depreciates at a constant rate � each period. At the end of each period t, the individual
allocates her resources between non-durable goods Ct, durable goods Dt, investment It and foreign
assets Bt+1. The prices of foreign assets, non-durable goods and capital goods are all normalized to
one.

The individual is to maximize her lifetime utility

U =
1X

t=0

�tu(Ct, Dt)
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where �(0 < � < 1) is the subjective discount factor and the period utility function is

u(Ct, Dt) = � lnCt + (1� �) lnDt, 0 < � < 1

The world interest rate is constant at r and satisfies � = 1/(1 + r).

(1) Show the timing of events in a diagram.

(2) How much is the expenditure on durable goods in period t?

(3) Write down the period budget constraint.

(4) What is the constraint on the terminal foreign assets?

(5) Write down the individual’s optimization problem in terms of the period budget constraint.

(6) Derive the first-order conditions.

(7) Write down the intertemporal budget constraint.

(8) Write down the individual’s optimization problem in terms of the intertemporal budget con-
straint.

(9) Derive the first-order conditions.

(10) Interpret the first-order conditions.

(11) How are investment and output determined?

(12) Solve the optimal consumption for durable goods and non-durable goods.

(13) How much is the purchase of durable goods each period in a special case where the durable
goods do not deteriorate (� = 0)?

(14) How much is the purchase of durable goods each period in a special case where the durable
goods completely deteriorate (� = 1)?

(15) How much is the purchase of durable goods each period in a special case where the durable
goods partially deteriorate (� = 0.1)?

(16) Is the model result in the above case of � = 0.1 consistent with individual behaviors in the real
world? Explain why.

(17) Derive the current account in the initial period in terms of permanent levels of variables.

(18) Interpret this current account equation.

(19) Show the current account in the case where, ceteris paribus, durable goods become non-durable,
is a special case of the above current account equation.

(20) What is the e↵ect of durable goods on the current account based on the above equation?
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