
Homework 1: Difference Equation

Instruction: there are four questions. Each question is worth 1 point. You can

discuss the homework with each other. However, you need to turn in your individual

answer. See syllabus for the due date.
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Q1 (1 point)

Consider a market-clearing model with adaptive expectation. This model consists of

four equations:

QD
t = a−bPt , (a > 0,b > 0)

QS
t = c + dEPt , (c > 0,d > 0)

EPt = EPt−1 + λ (Pt−1 −EPt−1), (0 < λ < 1)

QD
t = QS

t (market clearing condition)

where EPi is the expected price level at period i. The third equation shows how

individuals form the expectation about the price. In this case, people add

adjustment (the adjustment speed is measured by λ ) to their previous expectation.

Please show the condition under which the price converges. (Hint: Let QD
t = QS

t and

express the unobserved EPt in terms of the observed Pt)
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Q2 (1 point)

Consider the Cobweb Model with random supply shock:

QD
t = a−bPt , (a > 0,b > 0)

QS
t = c + dPt−1 + et , (c > 0,d > 0)

QD
t = QS

t

where et is a white noise supply shock (think of weather shock for agricultural

product). Please show that this model implies a first order stochastic difference

equation for the price. Find the mean and variance of Pt . Do you need to make some

assumptions?
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Q3 (1 point)

Consider the second-order deterministic difference equation

yt = φ1yt−1 + φ2yt−2

Suppose a characteristic root is one x1 = 1. Prove that (a) φ1 + φ2 = 1; (b) the

original equation can be rewritten as a first-order deterministic equation for the

difference ∆yt ≡ yt − yt−1
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Q4 (1 point)

Consider the second-order stochastic difference equation

yt = φ0 + φ1yt−1 + φ2yt−2 + et

where et is white noise. Please find one set of values for φ0,φ1 and φ2 so that the

series yt is trending, and has one unit root. Please use R to simulate 200

observations of yt and plot it. The R script file should be printed out and submitted.
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