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Part IIB - Paper 2: Business Cycle Theory

Suggested Supervision 2. Real Business Cycles

Problem

Consider an economy consisting of a constant population of infinitely lived individuals. The

representative individual maximises the expected value of ∞
t=0 β

tCt, where β ∈ (0, 1) is the
discount factor. Labour is supplied inelastically, and total labour is normalised to 1. The

production function is given by

Yt = ZtK
α
t L

1−α
t ,

where α ∈ (0, 1) and Zt is a time-varying productivity parameter. Technology is stochastic and
follows the process:

Zt = (Zt−1)μ ×Ψt ,
where μ ∈ (0, 1) and Ψt, the technology shock, is a white noise process with mean 1 (so that
Et (Ψt+1) = 1 for all t). Capital depreciates at rate δ ∈ (0, 1), so that the aggregate resource
constraint is:

Kt+1 = Yt − Ct + (1− δ)Kt

1. Derive the Euler equation associated with this optimisation problem.

2. Compute the steady state of the model (K̄,Ȳ ,C̄) as a function of α, β and δ.

3. Use the Euler equation to express Kt+1 and Yt as functions of Zt and Zt−1.

4. Let lower case letters denote logarithms of the corresponding capital letters. Write down

the process for zt. Derive an expression similar to that in (2) for kt+1 and yt (that is, express

them as functions of zt and zt−1). Explain intuitively how an unanticipated technology
shock ψt affects future output yt+1.

5. Let z0 = 0. Explain how the dynamic response of output yt to a one period technology

shock ψ1 = 1 depends on the persitence of technology shocks μ.
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Essay question (1000 words max)

"Business cycles are an economic phenomenon that is fully understood and explained by eco-

nomic theory." Discuss. [Tripos 2006]
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