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Exercises for Chapter 17

Exercise 17.1 Let y0 be the initial value of y. Find the long-run dynamics of the

following four systems:

yt =
1

2
yt−1+2 (17.13)

yt =−1

2
yt−1+2 (17.14)

yt = 2yt−1+2 (17.15)

yt =−2yt−1+2. (17.16)

Exercise 17.2 Suppose that an amount P0 is borrowed at time t= 0. The interest

rate is r so after one period the debt grows to P0(1+ r). Each period a repayment,

d is made, so that the end of period 1, the outstanding debt is P1 = P0(1+ r)−d.

The value of the loan proceeds over time in this way.

(a) Find the equation governing the evolution of Pt.

(b) Given a period T, find the value of d that amortizes (pays off) the loan

exactly at the end of period T.

Exercise 17.3 In a labor-market model, suppose that p(u | e) is the fraction of

employed people who become unemployed next period and p(u | u) the fraction of

unemployed who remain unemployed. Let p(u | e) = 0.05 and p(u | u) = 0.3. If ut

is the unemployment rate (and 1− ut the unemployment rate), then ut evolves

according to the equation:

ut+1 = p(u | e)(1−ut)+ p(u | u)ut.

Find the long-run dynamic behavior of ut.
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Exercise 17.4 Consider the dynamic model

yt+1 = ayt + c.

(a) Plot the equation yt+1 = ayt+c and the steady-state line yt+1 = yt in (yt+1, yt)

space, for:

(i) a= 1
2 and c= 4.

(ii) a=− 1
2 and c= 4.

(iii) a= 2 and c=−1.

(b) In each case, trace the dynamics from the initial value of y0 = 1.

Exercise 17.5 Let y0 be the initial value of y. Find the long-run dynamics of the

following four systems:

yt =
1

2
yt−1+3t (17.17)

yt =−1

2
yt−1+3t (17.18)

yt = 2yt−1+3t (17.19)

yt =−2yt−1+3t. (17.20)

Exercise 17.6 Let y0 be the initial value of y. Find the long-run dynamics of the

following four systems:

yt =
1

2
yt−1+3t (17.21)

yt =−1

2
yt−1+2t (17.22)

yt = 2yt−1+
(

1

2

)t

(17.23)

yt =−2yt−1+2t. (17.24)


