
20.7  Exercises 621

Exercises

Exercise 1. T he optimal monetary policy of a credible central bank with limited information

Consider a central bank with an output target equal to natural output and an inflation target 
equal to p*. The bank seeks to minimize a social loss function of the following form (equal 
to Eq. (13) in the main text):

SL
a a

y=
-

+ ≡ - ≡'   3   y 3
2 1 2

2 2

( )
, ,

a

π .p p- * 	 (37)

The central bank has full credibility, so the public’s expected inflation rate is firmly 
anchored by the announced inflation target, that is, p e = p*. The economy’s supply side is 
therefore given by the following AS curve (equivalent to (3) in the main text), where s 
captures mark-up shocks as well as productivity shocks:
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When p p+ =1
e *, the goods market equilibrium condition is given by Eq. (9) in the main text. 

However, the central bank cannot directly observe the current demand and supply shocks, 
so the best thing it can do when it sets the policy rate for the current period is to assume 
that the current demand shocks will take their mean value of zero (© = v = 5 = 0). From (9) 
the central bank therefore expects that the link between the current policy rate and the 
current output gap is given by:

  r( *).= - - -a p2 i p * 	 (39)

Use (37) and (38) to derive the MPR curve showing the optimal combination of the output 
and inflation gaps. Does your expression for the MPR curve differ from Eq. (18) in the main 
text? Comment and explain.

Use your result in Question 1 along with (39) to derive the central bank’s optimal interest rate 
rule. Compare this rule to Eq. (20) in the main text and explain similarities and differences.

Use your result in Question 2 plus Eq. (9) in the text to derive an expression for the economy’s 
AD curve. Explain how the AD curve relates to the MPR curve.

Suppose the economy is in long-run equilibrium in period zero but is hit by an unfavourable 
temporary supply shock in period 1. Use a (ý, 3)-diagram like Fig. 20.3 to illustrate the 
equilibrium positions of the economy in periods 0, 1 and 2, assuming that the supply shock 
disappears again in period 2. Explain the similarities and differences between your findings 
and the effects illustrated in Fig. 20.3.

Suppose the economy is in long-run equilibrium in period zero but is hit by a negative 
temporary demand shock in period 1. Use a (ý, 3)-diagram like Fig. 20.4 to illustrate the 
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effect on aggregate demand, and partly by increasing the rate of inflation and thereby 
lowering the real rate of interest. The positive effect on aggregate demand may be 
dampened if the budget deficit and/or the level of public debt is already high and 
rapidly increasing, since in this case a further deterioration of the public finances may 
create uncertainty and fears of large future tax increases.

20.7

9780077117863_004_ch20.indd   621 3/10/10   10:09:54 AM



Chapter 20  Stabilization policy: How?622

equilibrium positions of the economy in periods 0, 1 and 2, assuming that the demand shock 
goes away in period 2. Explain the similarities and differences between your findings and the 
effects illustrated in Fig. 20.4.

Exercise 2. T he outside lag and inflation forecast targeting

Consider a central bank which has been charged with the main task of securing a low and 
stable inflation rate at the target level p*. In accordance with Eq. (24) in the main text, the 
bank thus seeks to minimize the following loss function for any period j:
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The private sector’s inflation expectations are static (p pt
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Because of short-run nominal wage and price rigidities, we assume that it takes one period 
before a change in economic activity affects the rate of inflation. In line with Eq. (23) in the 
text, the aggregate supply curve it therefore given by:
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From (41) and (42) it follows that a change in the policy interest rate will affect the rate of 
inflation with a one-period time lag. The stochastic shocks z and s are assumed to have zero 
means and covariances and to be independently distributed over time (‘white noise’), and 
the central bank is assumed to know that the economy’s demand and supply sides are 
described by (41) and (42).

Show that the central bank’s optimal interest rate rule is
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(Hint: Start by deriving the central bank’s inflation forecast for period t + 1, given the 
information available in period t. Then explain why the central bank will adjust the policy 
interest rate until its inflation forecast equals the inflation target and use this insight to 
derive (43).) Explain why the coefficient h in (43) depends on the parameters g and a2 in the 
manner indicated. Does the policy rule (43) obey the Taylor principle?

As explained in the main text, it is realistic to assume that a change in the interest rate 
only affects aggregate demand with a certain time lag. Moreover, empirical research has 
found that it also takes a while before a change in income attains its full impact on aggregate 
demand. Suppose therefore that, instead of being given by (41), the equilibrium condition 
for the goods market is:
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Thus a change in current income has some positive impact on demand in the next period, 
say, because it takes time before consumers adapt their consumption habits to a change in 
income. Equations (42) and (44) imply that it now takes two periods before a change in the 
interest rate affects the inflation rate.
Show that the optimal monetary policy is now given by the following version of the Taylor 
rule (hint: use the same procedure as the one used to derive (28) in the chapter text):
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Compare (45) to (28) in the text and give an economic explanation for the difference. 
Explain why the various parameters enter the coefficients h and b in the manner indicated 
and why the central bank should react to the output gap even though the loss function (40) 
only includes the inflation gap.

The above analysis assumed static inflation expectations. Suppose instead that the 
central bank has full credibility so that the public’s expected inflation rate is firmly 
anchored by the official inflation target, i.e. p pt

e = *. Given the time lags assumed in the 
previous question, the goods market equilibrium condition will then be
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while the aggregate supply curve modifies to:

p p gt t ty s+ += + - +1 1* ( ) .y 	 (47)

Show that when the structure of the economy is given by (46) and (47), the optimal interest 
rate rule is:
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Try to explain why the current inflation gap does not enter in (48). (Hint: does the current 
inflation gap affect the inflation rate two periods later?) Explain also why the policy interest 
rate should react to the current output gap and give an economic explanation for the 
determinants of the coefficient b in (48).

Exercise 3.  Optimal short-run tax policy with limited information

Consider an economy where fiscal policy makers adjust the income tax rate t with the 
purpose of minimizing the social loss function (identical to Eq. (13) in the main text):
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The public’s inflation expectations are tightly anchored by the official inflation target (p e = 
p*), so the AS curve is given by the following modified version of Eq. (31) in the main text:
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To focus on fiscal policy, we assume that monetary policy is passive. In particular, the 
central bank is assumed to keep the real policy interest rate i ip e p- = -p p* at the ‘natural’ 
level consistent with a long-run equilibrium:

i p = +r* *p . 	 (51)

Given that the real policy interest rate is constant, and abstracting for simplicity from shocks 
to risk premia and to public spending, the goods market equilibrium condition (29) in the 
chapter text simplifies to:

  Œ 7( ).= - -v CY t 	 (52)

In the questions below you are asked to characterize the optimal short-run tax policy, 
accounting for the fact that changes in the income tax rate t will affect aggregate demand as 
well as aggregate supply.
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Explain why the optimal short-run tax policy must satisfy the condition:

a d
d

a
d
d

'    
3

3
1

0
-

+ =
a t t

p· · . 	 (53)

Assume that t = 7 initially and use (50), (52) and (53) to show that the optimal short run tax 
policy involves the following relationship between the output gap and the inflation gap 
(where TPR stands for ‘Tax Policy Rule’):

TPR
a C

a C
Y

Y

curve:
( )

[ ( ) ]
3

Œ 7
Œ 7

'= - -
- -

g

a gp

1
1 1







≡
-

 , .g 
a

a1
	 (54)

(Hint: when you derive d3/dt you must account not only for the direct effect of t on 3, but 
also for the indirect effect via the impact of t on ý.) Show that this TPR curve will have a 
negative slope in the (ý, 3)-space if and only if d3/dt < 0.

When fiscal policy makers set the tax rate, they cannot observe the demand shock hitting the 
economy in the current period. In their attempt to keep the economy on the TPR curve (54), 
policy makers therefore assume that the shock variable v in (52) will take its expected value 
of zero. On this basis, derive the optimal tax policy rule expressing t as a function of the 
inflation gap. Give an economic explanation for the way the social preference parameters a' 
and ap enter into the tax policy rule.

We have so far assumed that there are no costs of adjusting the tax rate, but according to 
public finance theory the distortionary effects of taxation tend to rise disproportionately with 
the marginal tax rate, i.e. the welfare loss from a tax rate increase is higher than the welfare 
gain from a tax rate cut of the same magnitude. Absent the need to stabilize the economy, 
society would thus have a preference for keeping the marginal tax rate stable. We may capture 
this preference by replacing the social loss function (49) by the extended loss function:
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where at reflects the magnitude of the welfare loss from a fluctuating marginal tax rate.

Following the same procedure as above, derive the optimal tax policy rule when the social 
loss function is given by (55). Compare the new rule to the one derived in Question 3 and 
give an economic explanation for the difference. (Hint: should the tax rate respond more or 
less strongly to the inflation gap when the social loss is given by (55) rather than (49)?)

Exercise 4.  Fiscal policy in a liquidity trap

Suppose a severe negative demand shock has driven the economy into a liquidity trap 
where the policy interest rate has hit its zero bound. The demand side of the economy is 
then described by the non-standard AD curve (32) while the supply side is given by (31), 
assuming static inflation expectations.
Carry out a graphical analysis similar to the one in Fig. 20.12 in which you compare the 
effects of an increase in public spending to the effects of a tax cut in a liquidity trap. On this 
basis, discuss which type of fiscal policy is likely to be most effective in pulling the 
economy out of the recession.

Exercise 5. E xplaining time lags and their implications

Explain why there may be time lags in macroeconomic stabilization policy and why such 
lags reduce the ability of policy makers to stabilize the economy. Explain how monetary 
policy makers may try to cope with time lags through a policy of inflation forecast targeting. 
Discuss whether time lags are a more serious problem for fiscal than for monetary policy.
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