225 Exercises

Exercise 1. Time-consistent monetary policy

When we analysed the credibility problem under discretionary monetary policy, we assumed
for simplicity that the policy maker’s target rate of inflation (z*) was zero. Now we assume
that, instead of being given by Eq. (3) in the main text, the policy maker’s loss function is:

SL=(y, - y*) +«lm, - n*), 7> 0. (53)

. Discuss reasons why it may be reasonable to have a positive target rate of inflation (recall
the arguments made in Chapter 19).

Suppose that there are no stochastic demand and supply shocks so that the economy may
be described by the following equations:

Aggregate supply: T =+ Y, -V, (54)
Goods market equilibrium: V-V =—a,(r; — T), (55)
Announced monetary policy rule: r, =7+ h(r, —7*)+ by, — ¥), (56)
Target output: y*=7+0, ©>0, (57)

. Explain briefly why it may be reasonable to assume that target output exceeds trend output,
as we have done in Eq. (57).

. What levels of output and inflation will emerge if private agents have rational expectations
and if they believe that the central bank will stick to the announced monetary policy rule
(56)7 Will the monetary policy maker actually want to stick to this rule if he can act in a
discretionary manner? Explain.

. Derive the ‘cheating’ solutions for output and inflation if the public believes that the central
bank follows the rule (56) whereas the bank actually follows the optimal discretionary
policy. Compare your results with Eq. (10) in the main text and explain the difference.

. Explain the concept of time consistency. Derive the time-consistent rational expectations
equilibrium values for output and inflation. Compare your results with Eq. (12) in the main
text and explain the difference. Draw a diagram analogous to Fig. 22.1 and illustrate the
Taylor rule equilibrium (where the private sector believes that the policy maker will follow
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the rule (56)), the ‘cheating’ outcome, and the time-consistent equilibrium in the present
situation, where 7* > 0.

Exercise 2. Inflation bias and delegation of monetary policy

When we discussed the effects of delegating monetary policy to an independent central
bank, we assumed that the central banker had the same output target y* as the government.
However, central bankers often claim that they are not targeting an output level above the
natural rate, since they know that this will only lead to inflation.

Against this background you are now asked to analyse the effects of delegating monetary
policy in a setting where the central bank targets trend output y, whereas elected politicians
have a more ambitious output target y* > y. Thus we assume that the government’s loss
function is:

SL=(y, - y*) +«nj, K >0, (58)
where
y*=y+o, >0, (59)

while the central bank’s loss function is given by:
SLy =(y, - y) +«r}. (60)

Note that the government and the central bank are assumed to have the same degree of
aversion to inflation (k).

The central bank has been granted a degree of independence g from the government.
Hence monetary policy is determined by minimization of the following loss function,
representing a compromise between the preferences of politicians and the preferences of the
central bank:

SL=(1-B)SL+BSL,, 0<B<1. (61)
Finally, the rate of inflation is given by the SRAS curve:
T=niatY -V (62)

By controlling the (real) interest rate, monetary policy can control the output gap y, — y and
hence indirectly the rate of inflation.

. Use the procedure described in Section 22.1 to derive the time-consistent rational

expectations equilibrium emerging when monetary policy is determined by minimizing
(61). Compare the solutions for output and inflation with Eq. (12) in Section 1 and comment
on similarities and differences.

. What is the socially optimal degree of independence for the central bank (the optimal value

of 8)? Give reasons for your answer. How may central bank independence be achieved in
practice?

Exercise 3. The implications of macroeconomic measurement errors

In (43) and (44) in the main text we derived the following formulae for the optimal values
of the monetary policy parameters b and h when there are errors in the measurement of the
output and inflation gaps:
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b - Zz ’ (63)
4,0,
¥o;

h=T% (64)
2% e

Give an intuitive interpretation of these results in which you explain the role of all the
parameters o2, Gi, o?, v and a,.

Exercise 4. Optimal stabilization policy with measurement errors

In Section 22.4 we noted that when policy makers err in measuring the output gap, they are
also likely to mismeasure the equilibrium (‘natural’) real interest rate. Suppose therefore
that the economy is described by the following system, where ¢ is the estimated
equilibrium real interest rate, y; and #; are the estimated output and inflation gaps, and
where the measurement errors a,, u, and g, are stochastic white noise variables:

Aggregate supply: e =vY fiy = w7, Vi=V: -V (65)
Goods market equilibrium: YV =z, —a,(r, — 1), Elz]=0, E[z}] = o2, (66)
Monetary policy: r, =1°+ hA{ + by, (67)
Estimate of F: r =r+a, Ela,]=0, Ela?] = o2, (68)
Estimate of y,: Vi =9+ 1y, Elw,]=0, Elpt]l= o2, (69)
Estimate of 7,: #t=#,+¢, Elgl=0, Elg}]=0o2. (70)

Equation (65) assumes that the central bank’s inflation target is credible so that rational
agents have the expected inflation rate z° = 7*. For simplicity, the model abstracts from
supply shocks and from persistence in the measurement errors. Note that since (65) implies
that the variance of the inflation gap (o2) is proportional to the variance of the output gap
(c7), an optimal policy which minimizes the social loss function SL = ¢} + ko7 must
minimize the variance of the output gap o} = E[y}].

. Solve the model (65)—(70) for the output gap and show that the variability of output is given by:

, 0, +aj(h’o; +bc}, +07)
v [1+a,(b+yh)P

(e}

Comment on this expression and explain the effects of the measurement errors, in particular
the effect of the error in measuring the natural rate of interest.

. Use the procedure described in Section 22.3 to show that the optimal values of b and h are
given by the expressions
oL+ ajol

b

2
a0,

- Moz +a30,)
@,0; '

Compare these expressions to those given in Eqs (43) and (44) in the text and give an

intuitive explanation for the differences.
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