
Current Controversies in the Literature on Time Inconsistency and Monetary Policy 

Zeno Rotondi 

A thesis submitted in accordance with the requirement for the degree of Doctor of 

Philosophy 

Department of Economics 

April 2000 



UNIVERSITY OF SOUTHAMPTON 

ABSTRACT 

FACULTY OF SOCIAL SCIENCE 

ECONOMICS 

Doctor of Philosophy 

CURRENT CONTROVERSIES IN THE L I T E R A T U R E ON TIME 
INCONSISTENCY AND MONETARY POLICY 

By Zeno Rotondi 

This thesis comprises of four major essays concerning current controversies in the literature 
on time inconsistency and monetary policy. Taken together, the essays suggest that some of 
the most debatable issues can be resolved by means of refinements of both definitions and 
setting of the standard framework. The soundness of the theory in ensuring a rigorous 
analysis of the complex interaction between private agents and monetary institutions and the 
role played by credibility in this relationship is reinforced by my findings. However, I argue 
that the overly simplified analytical framework sets the limit of the explanatory power of the 
time-inconsistency paradigm for historical episodes of stagflation. I contribute to the 
existing literature by providing new theoretical confirmation that the positive implications of 
the time-inconsistency paradigm are effectively based on a too stylised model. On the other 
hand, I suggest also alternative formalisations reflecting stylised facts on central bank's 
behaviour that provide a firmer foundation of understanding on which to proceed on some 
major questions of theoretical ambiguity. 

I examine the importance of the inflationary bias of time consistent monetary policy by 
using an extended version of the simple Barro-Gordon framework featuring important 
aspects of actual policy making. The model developed provides a counterexample to the 
standard theory as it yields the result that a deflationary bias may be possible as well. I 
identify the rationale for this surprising result in the distortion caused by instrument 
uncertainty in the trade-off between the costs and benefits associated with surprisingly lower 
interest rates faced at the margin by the policy maker. 

A key debate in monetary policy is that on the importance of following systematic 
behaviours. I revisit the debate on rules versus discretion focusing on the design of 
instrument rules in a manner that push discretionary policy choices in the direction of the 
commitment equilibrium. I demonstrate that an instrument rule with an optimal degree of 
monetary inertia may render negligible the inflationary bias associated with discretion 
without necessarily implying a trade-off between flexibility and commitment. In particular, I 
make a substantial contribution on the puzzling issue of the optimality of interest-rate 
smoothing by showing that gradualism may enhance credibility as it contrasts the incentive 
to exploit employment and output gains deriving from inflation surprises. 

The real effectiveness of monetary delegation in overcoming the problem of time 
inconsistency has been recently questioned. Jensen has shown that optimal policy can be 
credible under delegation only if reappointment costs are prohibitive. Conversely I make 
evident that, when delegation is not considered as an alternative, but rather as 
supplementary, to reputation and is conducive to reputation building for the central banker, 
the circumstances under which optimal monetary delegation can be credible need not be so 
extreme. 
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Chapter 1 

Introduction 

During the last decade there has been a great resurgence of interest in the credibihty of 

monetary policy One of the symptoms of this phenomenon is the enormous amount of 

publications on the topic. Another is tha t many central bajiks of industrialised coun-

tries have been involved with important institutional reforms aimed at improving their 

performance in attaining and maintaining price stability. 

It is not an exaggeration to say that central bankers have become obsessed with 

credibihty. To the aim of improving their accountability, they have adopted measures for 

increasing the transparency of pohcy decisions. Nowadays, several central banks publish 

in&ation reports, which contribute to a widespread understanding of ex post outcomes 

and provide central bank's forecasts on inflation. They s ta r ted also to publish voting 

details with minutes from their meetings on monetary policy decisions. Many central 

banks have now price stability as primary goal in the Law concerning them, in sharp 

contrast with the previous fsature of not having a clear and speciBc mandate. 

The background to the development of the credibility l i terature is one where central 

banks succeed in maintaining price stability whilst stabilising the real economy. The 

literature has been inEuential in emphasising the potential benefits of credibility in policy 

regimes aimed at low inEation and de&ning rigorously what are the key ingredients for 

enhancing the credibihty of monetary policy. 
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Private sector behaviour depends on both the expected evolution of monetary pohcy 

and the assessment of the current policy. In the relationship between private agents and 

monetary authorities credibility can play a crucial role e i ther from the point of view of 

those agents who infer from past behaviour future inflation outcomes, or from the stand 

point of those agents who evaluate whether price stability is really the central bank's 

goal and iE existing institutional arrangements represent a n obstacle to achieving this 

goal. Low and stable inEation expectations can be interpreted as good credibility for low 

and stable inEation periods. The main contribution of t h e credibility hterature is that 

of examining what are the options available to pohcy makers for dealing with potential 

situations of inertia of expectations to a suboptimally high level of inBation due to a lack 

of credibility of low-inEation pohcies. 

The credibihty hterature is based on the concept of t ime inconsistency (or dynamic 

inconsistency), introduced by Kydland and Prescott and examined in detail for monetary 

pohcy by Barro and Gordon. This concept dates back to t h e end of the 70s. In the last 

decade many new results have been added and have contributed to enrich the policy 

recommendations of this literature. This thesis provides an assessment of the state of the 

art. I argue that a number of significant controversial issues still remain and need to be 

examined more deeply. In chapter 2, I organise synthetically the contributions relative 

to some of the main controversies recently emerging in t h e literature. I highlight three 

major controversial topics, that in my opinion represent also the most promising areas 

of research. These controversial topics are the object of t h e analysis presented in the 

subsequent three chapters of the thesis. 

The first controversy that I examine is that of the importance of the inflationary bias 

implied by the issue of dynamic inconsistency. The notion of dynamic inconsistency is 

one of the answers given by economists to the existence of a n inflationary bias. However, 

despite its popularity the issue of time inconsistency seems to be quite controversial. 

There is a widespread agreement on the existence of an inflationary bias as in most 

countries inflation has risen above any thinkable optimal level during their economic 
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history. On the contrary the importance of the concept of t ime inconsistency in explaining 

it does not seem to share the same degree of consensus. The re are several reasons for 

dissenting. 

On one side it has been argued that it seems unconvincing that a discretionary so-

lution would prevail in situations where the superiority of t h e optimal rule is generally 

understood. Hence the inflationary bias may not be quantitatively relevant and it does 

not necessarily need to be removed. 

On the other side the criticism has been raised that the Barro-Gordon model is not a 

plausible positive model of inSation as the absence of precominitment technologies does 

not preclude a central banker from behaving in a committed way and private agents to 

rationally expect such optimal behaviour. 

Another kind of criticism concerns the speciHcation of t h e Barro-Gordon model. In 

particular it has been shown that the Ending of excessively high average inflation under 

discretionary monetary pohcy might be a consequence of t h e simplicity of the model con-

sidered. Here, it has been shown that , if greater reahsm abou t the conduct of monetary 

pohcy is introduced in the Barro-Gordon setting, the dimension of the inHationary bias 

is considerably reduced and the explanatory power of the time-inconsistency paradigm 

is undermined. Moreover it has been shown also that by introducing exphcit micro-

foundations or asymmetric preferences in the analytical framework we may even have 

a deEationary bias. Obviously with this Ending the question of the importance of the 

time-inconsistency concept in explaining the manifest inEationajry bias of economic pohcy 

ceases to exist. 

The inEationary bias of time consistent monetary pohcy is re-examined in Chapter 

3. To this end I consider an extended version of the simple Barro and Gordon frame-

work featuring important aspects of actual policy malciiig such as imperfsct instrument 

control, overlapping wage contracts, pohcy lags and interest rate control. The model 

developed provides a counterexample to the standard theory as it yields the result that 

a deEationary bias may be possible as well. The rationale for this surprising result is 
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found in the distortion caused by instrument uncertainty in the trade-oE between the 

costs and beneEts associated with surprisingly lower interest rates faced at the margin 

by the policy maker. If the size of uncertainty is relatively large the distortion created 

may imply an optimal choice for the instrument which t r ades off the marginal beneht of 

lower dela t ion against the marginal cost of higher than opt imal output. In this chapter 

I discuss also the implications of imprecise instrument control for welfare. 

A second important controversy concerns the theoretical debate on rules versus dis-

cretion in monetary policy. Barro and Gordon interpreted t h e time inconsistency expla-

nation of the inflationary bias aa a case for rules over discretion. With the policy maker 

committed to follow a pohcy rule designed to achieve low inflation it is not possible to 

fool the private sector by inflating after nominal contracts a re set. Hence the problem of 

dynamic inconsistency is eliminated. 

However, when the Barro-Gordon framework is extended to incorporate shocks the 

ex-ante optimal monetary policy rule becomes contingent on the state of the world. Un-

fortunately, real world policy makers cannot easily commit t o a state-contingent monetary 

pohcy rule. Commitment to simple rules is stiU possible bu t in this case we have a trade-

off between the benefits of avoiding the inflationary bias of discretionary policy and the 

potential costs of being bound to foUow a monetary rule t h a t is no longer appropriate. 

Some economists have tried to find compromises in order to get over this dilemma. 

In this perspective the krmulat ion of simple rules with explicit escape clauses can be 

seen as a useful compromise. Some other economists increasingly have viewed rules 

not as constraints imposed on central banks externally, b u t as time-consistent means 

of operating internally - for example, as explicit start ing points for consideration of 

current policy options. So in that sense there need not necessarily be a trade-off between 

Hexibihty and commitment. 

An alternative view on the rules versus discretion dilemma is provided by Taylor. 

He observes that in practice a policy rule can be deEned more broadly as a systematic 

behaviour and therefore there is no need to foHow mechanically an algebraic formula. In 
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this perspective the rules versus discretion dUemma is more a semantic issue. However 

McCallum shows formally using the Barro-Gordon framework that the presence or ab-

sence of a systematic behaviour is not enough to distinguish between rule-like behaviour 

and discretion. Policy makers may follow a systematic behaviour in the setting of the 

monetary instrument also under a discretionary regime but th is choice does not prevent 

the economy from giving rise to an inSationary biaa. 

In chapter 4 I revisit the debate on rules versus discretion. In particular I examine 

McCallum's criticism to Taylor's proposal of reEning the definition of policy rules beyond 

the idea of a fixed mechanical formula. Here I focus on t h e design of instrument rules 

in a manner that push discretionary pohcy choices in the direction of the commitment 

equilibrium, keeping at the same time some Hexibihty in t h e conduct of monetary pohcy 

for stabihsing shocks. Instrument rules are compared with ta rge t rules, interpreted as an 

alternative to instrument rule, and are examined in terms of the rules versus discretion 

debate. 

The analysis is based on the introduction of a particular rule for setting the interest 

rate which presents features consistent with some stylised fac t s on central banks behav-

iour. First, it is in agreement with the recurrent use of operat ive targets speci&ed in 

terms of a reaction function where macroeconomic variables are related to the interest 

rate via some parameters, whose values are optimally chosen. Second, it incorporates 

some degree of monetary inertia which re jects the widespread practice of interest-rate 

smoothing by central banks. 

One of the main Ending of the analysis is that an optimally designed instrument 

rule may render unimportant the inBationary bias associated with discretion without 

implying a trade-oE between flexibility and commitment. Moreover the model developed 

sheds some hght on the puzzling issue of the optimahty of interest-rate smoothing. 

A third controversial topic is tha t of the real eSectiveness of delegation in overcoming 

dynamic-inconsistency problems. Despite its recent positive achievements the literature 

on monetary delegation has been object of an important criticism by McCaHum, who 
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argues that there is always the temptation for the government to renege on the chosen 

monetary institution. Hence the institutional remedies proposed by this approach do not 

fix the problem of time inconsistency but merely relocate i t . T h e answer to this criticism 

haa been that of assuming the presence of high costs of changing monetary institutions 

for the government. However, an important contribution by Jensen has shown that 

the presence of reappointment costs worsens the credibihty of optimal monetary policy 

under delegation compared to the case when monetary policy is conducted directly by 

the government. This result imphes a negative view of t h e delegation approach in the 

sense tha t the benefits of optimal monetary delegation appear to be overestimated. 

In chapter 5 I examine the current debate on the real effectiveness of delegation in 

overcoming the problem of time inconsistency that aHhcts discretionary monetary policy. 

Jensen has shown also that when the government is unable t o credibly carry out optimal 

pohcy and delegates monetary policy to a central banker wi th an announced incentive 

scheme, optimal policy can be credible only if reappointment costs are prohibitive. This 

finding is questioned in the present analysis. In particular I show that , when delegation 

is not considered aa an alternative, but rather as supplementary to reputation and is 

conducive to reputation building for the central banker, t h e circumstances under which 

optimal delegation can be credible need not be so extreme. This diSerent result is based 

on the constraint that the central banker's reputation for low inflation imposes on the 

government's temptation to deviate from its announcements and on the role played by 

incentive schemes in strengthening the central banker's reputat ion. 

Chapter 6 concludes and provides some suggestions for further developments aris-

ing directly from the issues examined in this research. Here I discuss also the policy 

implications of the research. 
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Chapter 2 

A survey of the literature on t ime 

inconsistency and monetary policy 

wi th some recent controversies 

2.1 I n t r o d u c t i o n 

During the last forty years, average inflation in most countries has been variable and 

highly persistent. It was low in the 60s, very high in 70s, while it came down in the last 

two decades. However, economists were particularly struck by t h e strong first-order serial 

autocorrelation that inflation has exhibited during these years. Since sustained inflation 

is possible only if the money supply also increases in a sustained way, persistent inHation 

would not have been possible if pohcy makers had not aUowed or tolerated the persistent 

expansion of national money supplies. Thus an explanation of these stylised facts implies 

an explanation of monetary authorities behaviour. During t h e past decade the literature 

on credibihty and independence of a central bank has focused on the role of dynamic 

inconsistency (or t ime inconsistency) in explaining the inEationary bias determined by 

the behaviour of a central bank under a discretionary policy regime. 

In the present chapter, after recalling brieHy the main explanations for the existence 
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of an inflationary bias, I summarise all the different theoretical approaches proposed for 

solving the inflationary bias problem associated to the issue of dynamic inconsistency. 

Furthermore I examine in greater detail some recent controversial topics that have raised 

a certain amount of interest in the literature. These topics a re the object of the analysis 

that win be developed in the next chapters. In the last p a r t of the present chapter I 

review the empirical literature that tests the predictions of t h e theoretical literature. 

2.2 T h e i n f l a t i ona ry b ias a n d i ts e x p l a n a t i o n s 

There are basically three explanations for an inflationary bias in economic policy: seignior-

age, the notion of dynamic inconsistency and political business cycle. ̂  

The most obvious explanation for an inHationary bias is seigniorage. Seigniorage 

revenues are defined as the amount of real resources bought by the government through 

new base money injections. Thus monetary expansion is an alternative way of financing 

government expenditures. The abihty of government to borrow from the central bank is 

often restricted. But the extent to which the government is allowed to borrow hrom the 

central bank varies across countries. 

The second explanation of an inEationary bias, i.e. the notion of dynamic inconsis-

tency, is due to the pioneering work of Kidland and Prescott (1977). It forms the basis 

of most recent models of central bank behaviour. In these game theoretic models the 

crucial issue is that when pohcy is discretionary, the rate of inflation is excessively high 

^ Nominal interest rate targeting has also been considered as an explanation for the inflationary bias 
in the 1970s. But it can be shown that nominal interest rate targeting may produce an indeterminate 
inHation rate if inflation expectations are adaptive, but will not do so if expectations are rational. More 
important, combining any nominal anchor with a nominal interest ra te target keeps the price level 
determinate (Blanchard and Fischer (1989, pp. 577-580)). Thus a central bank that fixes its nominal 
interest rate no matter what happens, may produce an accelerating inflation; whilst a central bank that 
increases the target nominal rate when inflation increases, not necessarily will suffer the same problem. 

Cukierman (1992) offers four reasons for an inflationary bias: the employment or short-run Phillips 
curve motive; a fiscal revenue or seigniorage motive; interest rate smoothing or financial stability motive; 
and a balance of payments motive or the desire to devalue to improve a current account deficit. On the 
contrary, here we treat the revenue motive and the political business cycle motive as potentially separate 
causes of an inflationary bias. 
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because of dynamic inconsistency problems. Dynamic inconsistency occurs when the op-

timal policy planned currently for some future period is no longer the optimal when that 

period arrives. This issue will be further developed more deeply. 

A third explanation of the inBationary bias comes f r o m the literature on pohtical 

business cycle models. The basic argument in this kind of approach is that monetary 

pohcy may be influenced to some extent by the pohtical process in democratic societies. 

In particular these types of models, exempliBed by Nordhaus (1975), Minford and Peel 

(1982) and Alesina (1987), predict that governments will raise inflation before elections 

in order to achieve employment gains. 

2.3 D y n a m i c incons i s t ency 

This section analyses in greater detail the issue of dynamic inconsistency as developed by 

Barro and Gordon (1983a) in the framework of a game theoretic model of monetary policy. 

In this set up the private sector behaves according to an expectations-augmented PhiUips 

curve, while the government - a single centralised policy maJter - behaves according to 

a loss function to be minimised. What matters in this loss function is that positive 

inflation is costly for the government whereas employment above the natural level is 

welfare improving 

Conventional wisdom in macroeconomics implies that employment and output can be 

influenced by unanticipated inflation and therefore by unanticipated monetary growth. 

This can result from either the existence of Fischer (1977) - Taylor (1980) contracts or 

a Lucas (1973) type short-run Phillips curve. Ta the extent tha t monetary policymakers 

^Some existing distortions or externalities in the economy, such as distortionary taxation (e.g. income 
taxes that cannot be levied on returns from leisure) and unemployment benefits, cause the natural level 
of employment to be lower than that which would be optimally preferred and would be achieved in the 
absence of such distortions. Another crucial assumption in this loss function is that concerning the target 
level of employment with respect to witch deviations of the actual level of employment are considered. 
Namely the target level of employment is assumed to be constant. This is an important assumption and, 
as observed by Persson and Tabellini (1990), here is a point where the lack of microfoundations becomes 
troublesome. 
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End the natural level of employment too low, they may be tempted to create monetary 

surprise in order to push employment above its natural level even at the cost of some 

inflation. 

The private sector haa the same preferences as the government, so it also agrees in 

maximising the described social welfare function. But since private agents are atomistic, 

each agent disregards any effect of his own choices on economy-wide variables and they 

are only interested in forecasting accurately inflation using all the available information 

in terms of a rational expectations formation mechanism. 

In this model it is precisely because desired employment is higher than the natural 

rate that a conSict of interest arises between the government and the private sector. In 

particular this conflict derives from the design to minimise t h e output and employment 

costs of a disinSationary program by the government and t h e consequent inabihty to 

commit itself to a disinRationary program. Only if it is possible to commit pohcy in 

advance the announced disinEationary program will be believed by the public and the 

government wiU be able to internalise the eSects of its decision rule on expectations in 

its problem of minimising the intertemporal social loss function. On the contrary in a 

discretionary monetary regime the possibility that the government can fool the public 

win imply a loss of control over the private sectors expectations on inflation. Thus the 

mere presence of an ex post incentive to deviate from the equihbrium policy rule and 

create surprise inflation will make non credible the announced disinflationary program, 

regardless of what the government does in the future. 

The comparison between the discretionary equilibrium a n d the commitment equihb-

rium shows that the inability to commit results in a higher inEation rate, or inflationary 

bias, but leaves employment unchanged. Thus the policy game described results in a 

Prisoners dilemma type of outcome, in which non co-operative equihbria need not be 

Pareto optimal. 

One of the most appealing feature of this model is tha t it provides, within a theory of 

the role of monetary pohcy, a rigorous deGnition of credibility: a pohcy is credible when 
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it is dynamically consistent, and not credible iE it is dynamically inconsistent. 

In the following sections we review the main answers given by economists to the 

question of how societies can deal with potentially dynamically inconsistent situations. 

2.4 C e n t r a l b a n k i n d e p e n d e n c e 

2.4 .1 "Weight-conservat ive" central banker 

Delegation of monetary policy to aji central banker independent from elected governments 

is one of solution proposed in the literature for deahng with t h e credibility problem. Ro-

goff (1985) proposed appointing a conservative central banker who dislikes inflation more 

than everyone else in the society. There are two important issues about the equihbrium 

obtained in the Rogoff model. First, a conservative central banker generates a lower 

inflationary bias but does so by not stabihsing the economy in a socially optimal fashion. 

Second, there is an optimal degree of inBation aversion on t h e part of the central banker, 

which means that the central banker can be excessively inflation averse . 

Formally, both the central banker and society are assumed to prefer inHation and 

output levels that are close to a common target level, bu t the central banker weights 

deviations of inflation from target relative to output deviations more heavily than society 

does. The central bankers aversion to inflation reduces the average inflation rate, even 

if he still has the discretion to conduct stabilising countercychcal policy. But in this 

model flexibility is not gained without a cost: a trade-oS between the reduction in the 

inflation bias and the increase in the variabihty of output a n d employment, higher than 

that attainable under a socially optimal policy, is imphed. 

For the conservative central bankers policies to be credible, society must believe that 

he cannot be removed ex-post by the current government. Thus , the central banker must 

have some degree of independence to pursue pohcies that a re not desired by the current 

administration. 

Subsequent research by Lohmann (1992) showed that complete independence is not 
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socially optimal for certain bad states of the world. In part icular Lohmann introduces 

the caae when the conservative central banker can be overruled by the government at 

a cost. This yields a non-linear rule in which the central bank reacts relatively more 

intensively to large rather than to small perturbations, in a manner that the government 

never actually overrules the central banker. The outcome reached under this rule is better 

than that under the Rogoff solution. 

Finally, it has been shown that there is no empirical suppor t for Rogoff's trade-off 

between average inflation and output variability. Alesina and Summers (1993) found that 

both increased central bank independence and emphasis on price stabihty are positively 

correlated with lower average inHation without increased o u t p u t variabihty. 

2.4 .2 Pr inc ipal -agent approach 

The second main strand of theory that have added precision to the analytic argument 

for central bank independence is the principal-agent approach developed by Persson and 

TabeUini (1993), Pratianni, Waller and Von Hagen (1993) a n d Walsh (1995a). 

In this approax]h, a principal (the government, with the same preferences of society) 

with weU-deEned targets has to design a contract that will motivate an agent (the central 

bank) to act according to the principals objectives. In general the agent has an informa-

tion advantage with respect to the principal. Walsh (1995a) and Persson and TabeUini 

(1993) have shown that a contract between the government ajid the central banker in 

which the inBation penalty on the central bankers remuneration is linear in inHation can 

attain the Erst best equihbrium (or more exactly the second bes t equilibrium, as the first 

best one requires elimination of the distortion in the labour market) . Wi th this type of 

contract the central banks countercyclical policy is optimally active whilst dealing with 

the inflationary bias of monetary pohcy. In this framework t h e baaic assumption is that 

the central bank has the identical loss function as the government. The target inflation 

rate in the considered contract should be dependent on any shocks that affect the optimal 

dynamically consistent inEation rate. The model requires the implicit assumption that it 
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is costly to change the contract: so it is possible to avoid t h e temptat ion for the principal 

to behave in a dynamically inconsistent way by changing t h e contract ex-post. In the 

principal-agent approach the RogoS's trade-off disappears a n d optimal stabihsation pol-

icy with no inflationary bias can be achieved by a contract t h a t depends only on publicly 

observable variables. 

These two prevaihng approaches to setting up institutions that push the discretionary 

pohcy in the direction of the commitment policy, point to different forms of central bank 

independence. Debelle and Fischer (1994) and Fischer (1995) introduce the distinction 

between goal independence and instrument independence, in order to make clear the 

difference between the two approaches considered. Following Fischer a central bank 

tha t is given the control over the levers of monetary policy and allowed to use them 

haa instrument independence; a central bank that sets i ts own policy goals haa goal 

independence. In the Rogoff approach the central banker h a s both goal and instrument 

independence, while in the principal-agent approach he has no goal independence but 

does have instrument independence. Furthermore, he stresses that the most important 

conclusion of both the theoretical and empirical literature is tha t a central bank should 

have instrument independence, but should not have goal independence. Rather, the 

central bank should be given a clearly deEned goal or set of goals, and the power to 

achieve them, and should be held accountable for doing so. Accountability is needed for 

two reasons: first, to set incentives for the central bank to meet its goals and explain its 

actions; and second, to provide a democratic oversight of a powerful political institution. 

Svensson (1997a) and Lockwood (1997) extend the contracting solution to the case 

of unemployment persistence. 

The principal-agent approach has been implemented in bo th Canada and New Zealand, 

where a formula is provided to adjust the inflation target if the re are supply shocks and if 

indirect taxes are introduced. Recently also the United Kingdom can also be thought of 

as pursuing the principal-agent approach, provided the penal ty for excess inEation is in-

terpreted (realistically) as the central bankers loss of reputation. There are also elements 
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of the principal-agent approach in all countries where the central bank has reasonably 

clearly defined goals, such as in Germany where the Bundesbank is given the task of 

safeguarding the currency. 

2.4 .3 Inf lat ion targe t ing regimes and "target -conservat ive" cen-

tral banker 

Relative to the implementation of the principal-agent approach to reality there are some 

controversial aspects. R)r instance according to Walsh (1995b) even the relationship be-

tween the central bank and the government in New Zealand is not exactly an inEation 

contract of the type proposed in the literature. This imphes t h a t the contracting solution, 

while theoretically appealing, is rarely observed in the real world. This contrasts with 

the pervasive adoption of inflation target regimes by developed countries. New Zealand 

(1989) and Canada (1991), along with United Kingdom (1992), Sweden (1993) and Fin-

land (1993), belongs to the group of countries that has recently adopted inSation target 

regimes. 

As explained by Leiderman and Svensson (1995) the introduction of explicit quanti-

tative inHation targets can be seen as consistent with a three-pazt strategy for improving 

monetary policy performance which includes: price stability as the primary goal for mon-

etary policy; central bank independence in choosing the means for achieving the goal of 

monetary policy; central bank accountabihty for achieving t h e goal. In other words an 

inflation target regime can be interpreted as an ideal form of delegation of monetary pol-

icy to a central bank. With such type of delegation, the central banker has instrument 

independence rather than goal independence. 

In Svensson (1997a) the performance of inSation target regimes is examined with and 

without persistence in unemployment.^ He shows that delegating monetary policy to a 

®His analysis draws on earlier work by Lock wood, Miller and Zhang (1994) and Lockwood and 
Philippopoulus (1994) which extends the static Barro-Gordon framework to a dynamic setting with 
unemployment persistence. 
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central banker with an inflation target lower than that socially optimal may remove the 

inHationary bias that affects discretionary pohcy. The main lesson from his setting is tha t 

inflation targets may on average be exceeded and they m a y have imperfect credibility. 

However this kind of delegation may be useful in reducing t h e inSationary bias, with the 

advantage to be much easier to implement than the contract implied by the principal-

agent approach. Nevertheless in the real world only the N e w Zealand inflation target 

regime is consistent with the three-part strategy for improving monetary policy perfor-

mance, as required by Leiderman and Svensson. In other countries with inAation targets, 

the accountability of the central banks for achieving the t a rge t s is far more ambiguous, 

because it is based on unilateral declarations of central banks. 

The subsequent research has added some important qnaliGcations to several of the 

most recent Andings of the delegation approach. 

First, both the contracting ajid the inflation target approaches eliminate the inEa-

tionary bias and, hence, they are superior to Rogoff's solution. However, the importance 

of the conservative-central-banker approach can be restored by adding more details in 

the structure of the economy. This result is derived in t h e article of HerrendorS and 

Lockwood (1997) by allowing for the private sector to have an information advantage 

regarding the structure of the economy with respect to t h e government at the date of 

delegation. 

Second, Svensson has shown formally that an optimal inflation target under a regime 

with a "target-conservative" central banker can be equivalent to an optimal linear infla-

tion contract along Walsh-Persson-TabeHini lines. But as shown by Beetsma and Jensen 

(1998) the equivalence breaks down when uncertainty about the central banker's prefer-

ences is introduced in the analysis. 

MuscateHi (1998) is another contribution that examines uncertain central banker 

preferences, with a comparison of the alternative solutions proposed in the delegation 

approach. Another interesting aspect of this type of analysis is that , in contrast to the 

standard theory, it imphes a restriction of the circumstances under which delegation can 
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be optimal. This Ending supports the idea that delegation may have benefits as well as 

costs when there are asymmetries between the preferences of central bankers and society. 

2.5 R e p u t a t i o n a l e n f o r c e m e n t 

Reputation for non-inHationary behaviour is another way of dealing with dynamic incon-

sistency and the alleged inSationary bias. This strand of theory examines the situation 

when repeated interactions among the players take place. Pohcymakers by acting con-

sistently over long periods can build up a reputation that will cause the private sector to 

believe their announcements. 

In particular Barro and Gordon (1983b) have shown t h a t , if the game is repeated 

for an infinite number of periods and the private sector adop t s a punishment strategy 

triggered by any observed deviation from the optimal policy, it is possible that the future 

cost for the government of losing its reputation for being comm^itted to zero inflation may 

more then outweigh the current gain from deviating. The opt imal policy is more likely 

to be sustainable as a reputational equihbrium when the government does not discount 

the future too heavily. TschnicaHy speaking, reputation is defined as the set of discount 

factors securing tha t the reputational enforcement is greater than the temptation to 

deviate from optimal policy and create inSationary surprises. 

The framework of Barro and Gordon (1983b) suffers from^ many criticisms: the ex-

istence of a multiphcity of reputational equihbria; the unresolved question of how a 

decentralized economy, with atomistic agents who are precluded from acting collusively, 

happens to coordinate upon one particular equilibrium. Al-Nowaihi and Levine (1994) 

t ry to deal with these problems. They consider a particular credibihty condition, called 

chisel-proof, and assume the existence of a single trade union. Herrendorff (1998) extends 

their analysis to the case when there is imperfect monitoring of the pohcy maker's action. 
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2.6 Understanding the role of information structure 

2 .6 .1 Secrecy 

If we assume that the reahsation of shocks cannot be observed by the public, a natural 

question arises. Wha t is the optimal information s tructure for the central bank if it 

publicly reveals his information to the private sector? And in particular how can the 

central bank be induced to reveal the correct information t o the private sector? These 

questions have been addressed by Stein (1989) and GarGnkel and Oh (1995). 

Actually, as shown formally by Persson and Tabelhni (1990), secrecy about the real-

isation of the shocks can be beneEcial because enables the policymaker to stabihse em-

ployment while he loses this capacity by revealing his private information on observation 

of shocks. But the model used is too simple to really address the welfare consequences 

of secrecy. According to Persson Eind Tabellini the only general argument for secrecy is 

that it enables the policymaker to time its policy surprises when they are most valuable 

to him. 

In addressing the above questions about secrecy aspects, Stein (1989) shows that , 

by making imprecise announcements, the central bank can credibly reveal some ranges 

for the privately observed variable. The speciGc mechanism of communicating some 

information about its goals adopted by Stein is that of t h e cheap talk mechanism of 

Crawford and Sobel: making announcements that are imprecise, and only giving ranges 

within which these goals may lie. Whereas GarEnkel and Oh (1995) study the role 

of noisy or imprecise announcements in mitigating the credibility problem in monetary 

policy. Based on a positive analysis of verbal communications and secrecy, these papers 

show that there is an important role for communication in monetary policy 

Other papers that explicitly focus on the effects of policy announcements Eire Andersen (1989), 
Cukierman and Liviatan (1991) and Schultz (1994). 
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2 .6 .2 R e p u t a t i o n 

Secrecy is most closely related to the hterature on reputat ion and time-consistent mone-

tary pohcy under asymmetric information. This is exemplified by the works of Backus and 

DriKll (1985) and Barro (1986), where it is assumed that t h e pohcymakers preferences 

about inSation are private information and a problem of communication or signalling 

arises. 

In particular, the model of Backus and DriHill rationalises why a government which 

looks some period ahead, may rationally stick to low inflation despite the short-run 

temptations to inflate.^ The main point is that a little bit of uncertainty regarding the 

government preferences causes the public to use past observations to predict future be-

haviour. This is a kind of threat, because this behaviour on belief of the public induces the 

government to stick to the optimal pohcy without the assistance of external constraints, 

like the assistance of an independent central bank, law enforcement or precommitment. 

In that sense the idea of reputation is a substitute for precommitment. 

Again, one of the most appealing aspect of this approach is that it provides a rigorous 

deSnition of reputation: it is a time dependent state variable measuring the private sectors 

subjective probabilistic belief that the pohcymaker is a t y p e who is never tempted to 

create surprise inflation ajid being updated according to Bayes rule. 

The model of Backus and DrifEU has been extended by Vickers (1986) to show that 

if both tough and weak types of government care about employment, tough governments 

can be even more restrictive thaji in the case analysed by Backus and DrifBll, where the 

tough government cares only about unemployment. 

Further research on the possible effects of announcements on reputation by Schultz 

(1994) has shown that announcements can be important in helping governments to build 

a reputation k r non-inflationary behaviour, even if the preferences of the government are 

common knowledge. In the Backus and DriGEll framework t h e public's uncertainty about 

policymakers preferences implies that a policymaker who assigns a relatively low cost to 

^Here in contreist to Barro and Gordon (1983b) reputational framework the horizon is finite. 
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inflation may find it optimal to mimic the actions of a more inflation-averse policymaker in 

order to build a reputation. Conversely in Schultz model all agents know the preferences 

of the pohcy maker, so there is no scope for mimicking an inflation-averse pohcy maker. 

But there is uncertainty about the honesty of the policymaker in announcing that he wiU 

behave in a non-inflationary manner. 

The strength of the reputational enforcement has been questioned by Canzoneri 

(1985). He shows that when the in&rmation structure on t h e monetary instrument used 

is incomplete, so that the public cannot ver i^ whether the pohcymaker has not inten-

tionally fooled their expectations, the strength of the reputat ion mechanism is weakened. 

The presence of private information invalidates any commitment technology to force the 

policymaker to carry out the optimal policy, unless there is a separate device to force the 

policymaker to reveal its private information. Given these problems, Canzoneri (1985) 

suggests to follow a legislative approach in order to solve t h e credibility problem when 

the pohcymaker has private information. The work of Canzoneri has been extended 

by GarEnkel and Oh (1993) in order to investigate a multiperiod monetary targeting 

procedure as a possible solution to the credibihty problem when there is asymmetric 

information. 

2.6 .3 Learning as a discipl ine dev ice for t h e central bank 

This approach is based on the work of Cukierman and Meltzer (1986), and extended in 

Cukierman (1992). It emphasises circumstances in which t h e central bank has private 

information about its own evolving preferences concerning inflation. The basic idea here 

is that individuals are constantly learning about the shifting objectives of policymakers 

and that policymakers are aware of this process of learning. Cukierman (1992) criticises 

the reputation approach based on a deterrence mechanism (like trigger strategies) as 

being inappropriate in the monetary policy context and considers a much more plausi-

ble starting point learning as a discipline device for the central bank. He argues that 

the central bank has private information (usually taken to b e its own preferences), and 
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the central banks actions (partially) reveals this information to the public. In this way, 

today's policy choice aEects the pubhc's future expectations as the public updates its be-

liefs about the central banks private information. This learning process acts to constrain 

the behaviour of the central bank. For example, inHating today might lead the public 

to revise its beliefs about the preferences of the central bank (towards believing the cen-

tral bank is a weak inSation type), and therefore raising t h e future costs to the central 

bank of inflating. In this approach changes in the reputa t ion of pohcymakers occur as 

a by-product of learning by the public, instead by means of an exogenously speciBed 

punishment strategy as for example in the Barro and Gordon (1983b) framework. 

However, economists are generally skeptical about theories in which shifts in prefer-

ences play an important role. Tastes are typically treated as given for the simple reason 

that it is too easy to explain observations if tastes are allowed to change arbitrarily. 

2.7 Political-business-cycle approach 

There is a more eclectic approach based on the introduction of political business cycle 

elements in the standard framework used for analysing dynamic inconsistency. Exam-

ples of this approach are Minford (1995), who solves the inflationary bias problem with 

electoral punishment strategies, and Alesina and Gatt i (1995), who raise the question of 

what is the optimal degree of independence of a central bank. 

In particular Alesina and Gatt i (1995) try to provide a theoretical formalisation to the 

findings of Alesina and Summers (1993) that in the OECD the degree of independence 

of central banks is positively correlated with inflation, b u t uncorrelated with output 

or unemployment variabihty. As we observed before these findings contradict Rogoff's 

t rade-o2 between the average inBation and output variability. Alesina and Gat t i (1995) 

distinguish between two sources of output variability. One is the economic variabihty 

due to standard exogenous shocks that monetary policy is supposed to stabilise. The 

second source of variabihty is political or, more general, policy-induced. This last type 

29 



of source derives from the uncertainty about the future development of policy. The 

appointment of a conservative central banker imphes two positive outcomes: inflation is 

kept low and stable; politically induced output variability is eliminated, since monetary 

pohcy is independent of government with changing preferences. It is uncertain whether 

the elimination of this last type of variability oEsets the increased output variability 

determined by the fact that the conservative central banker dislikes inflation more than 

society does. 

Other relevant examples of this eclectic approach are: Waller and Walsh (1996), where 

central bank independence is examined in terms of partisanship and term length; Jonsson 

(1995), where the implications of unemployment persistence a re examined. 

2.8 Extensions of the Barro-Gordon framework t o 

the open economy 

2.8 .1 U n d e r s t a n d i n g t h e role of flexible e x c h a n g e rates 

The literature considered above examines the notion of t ime inconsistency in a standard 

closed-economy model. However there exists a vast body of l i terature that extends the 

Barro-Gordon framework to the open-economy case. 

One of the main diHerences with respect to the closed-economy case is that the 

inflationary-bias problem may become less important in an open economy that takes 

world monetary pohcy as exogenous. RogoS (1985b) has shown that the tendency for 

the exchange rate to depreciate after unanticipated monetary expansions may reduce the 

policy maker's incentive to fool the private sector by creating inflation surprises. If the 

price index that the pohcy maker seeks to stabiHse in his objective function includes for-

eign goods, real currency depreciations worsen the inAation cost of monetary expansions. 

At the same time, if wages are partially indexed to the price index or if foreign goods are 

included as intermediate goods in the production function, t h e output gain of monetary 
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expansions is weakened when the real exchange rate depreciates. Thus, ceteris paribus, 

the policy maker haa less incentive to inBate and the inHationary bias associated with 

discretionary monetary policy is lower. 

An exception to this hne of reasoning is of course the case when unanticipated mon-

etary expansions are not unilateral but are introduced at t h e same time by all countries. 

RogoE's finding on the relationship between inHation and openness has been conHrmed 

by the subsequent research. Romer (1993) analyses discretionary monetary policy in a 

simple two-good model which extends to an open economy t h e standard models of the 

macroeconomics of imperfect competition with sticky prices. He shows that the rate of 

inflation is inversely related to the degree of openness of t h e economy. The rationale 

for this result is found in the fact that the beneSts of a moneta ry surprise in terms of 

the gain in real output are smaller the more trade-oriented t h e economy is. Lane (1997) 

argues tha t the existence of nominal price rigidity and imperfect competition in the non-

traded goods sector, and not the terms of trade effect suggested by Romer, account for 

the inverse relationship between inHation and openness. 

Another important difference with respect to the closed-economy case is that for 

an open economy the conventional wisdom regarding the beneficial eSect of appointing a 

weight-conservative central banker may be questioned. In part icular Laskar(1989) shows, 

by extending RogoS's (1985b) two-country setting, that if t h e degree of conservatism is 

chosen cooperatively by countries the presence of symmetric shocks makes the appoint-

ment of a conservative central banker less beneEcial for society. On the contrary the 

presence of asymmetric shocks reinforces its beneficial eEect. In the caae of the non-

cooperative choice of the degree of conservatism by countries the lack of international 

cooperation will lead to an ineSicient degree of conservatism. 

A confirmation of this welfare-decreasing eEect of the choice of a conservative central 

banker in open economies is provided by Currie, Levine and Pearhnan (1996). They con-

sider also the case of a monetary union with delegation, where this type of arrangement 

is seen as a particular form of monetary pohcy coordination. 
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2.8 .2 F i x e d exchange rates versus f lex ible e x c h a n g e rates 

We have seen that what is required to avoid the inflationary bias, imphed by the dynamic 

inconsistency problem, is some commitment device that makes government announce-

ments of low inflation credible. One possibihty is building a reputation k r pursuing low 

inflation, although this takes time. Where governments t e n d to have short lives such a 

reputation may be diH5cult to sustain. 

Another solution is to delegate monetary pohcy to an independent central bank that 

haa the mandate of pursuing zero inflation. A fixed exchange rate is an indirect way 

of doing this, by pegging the currency to a country with a n estabhshed reputation for 

pursuing non-inSationary monetary pohcies. For example, in the case of the EMS this 

virtuous country was Germany. 

A fixed exchange rate peg is a form of monetary rule in the sense that leaves very 

little room k r discretionary policy if the peg is taken seriously. Thus a country that pegs 

to a stable currency can solve its inEationary bias problem. Giavazzi and Pagano (1988) 

study a continuous-time extension of the Barro and Gordon (1983b) model where the 

central bank haa an objective function speciBed not only over inflation and employment 

but also over bilateral real exchange rate within the EMS, as a measure of competitive-

ness with respect other EMS members. Their model suppor ts the argument that the 

exchange ra te agreements give more credibility to the central bank the longer the period 

between reahgnments and the smaller the realignments. In this particular model the 

EMS membership is welfare improving with respect to t h e alternative case of flexible 

exchange rate. 

But exchange ra te pegging is not danger-free. In any fixed exchange rate system, 

the key countries need to find a way of solving their own inflationary bias problem. As 

the historical experience of Bretton Woods system and the European Monetary System 

(EMS) show, sometimes the key country acts in a way that makes impossible to maintain 

the peg. 

Obstfeld (1991) interprets the EMS as an institution t h a t allowed individual coun-
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tries to sustain an exchange rate rule with an escape clause. He shows that such an 

institution can also lead to equihbria under limited credibility far worse than with an 

irrevocably fixed exchange rate, with excessively high real wages, real interest rates and 

unemployment. The existence of an escape clause can complicate efforts to stabilise 

nominal exchange rates even if the authorities accept to devalue only under exceptional 

circumstances. The reason is simply that the circumstances in response to which the 

escape clause may be invoked are oAen unobservable, eSorts to peg nominal exchange 

rates tend to be destabilised by uncertainty about whether or not those circumstances 

occur. 

Further research by Drazen and Masson (1994), using a n escape clause model, in-

vestigates the implications of persistence in unemployment for the credibility of pohcy 

makers maintaining the rule of a Exed parity. 

2.8 .3 T h e E u r o p e a n m o n e t a r y union and t h e creat ion of a Eu-

r o p e a n central bank 

Fixed exchange rates within a monetary union are potentially diSerent from Exed ex-

change rates among countries whose central bank can make independent monetary pohcy 

decisions. As we have mentioned above, Obstfeld shows tha t pegged exchange rates be-

tween national currencies are never perfectly credible. Hence they substitute imper&ctly 

for monetary unification. 

Adopting a common currency and having monetary policy being set by a common 

central bank, like in the case of EMU, is an almost irrevocable form of delegation of 

monetary pohcy. Such an arrangement may bring with it gains in the form of a lower 

inflation rate for a country that faces a domestic credibility problem. The merits of 

an independent Euro-Fed have been discussed within the Barro-Gordon framework by 

Alesina and GriUi (1991) and Van der Ploeg (1991). However, several papers find that 

the attractiveness of entering a monetary union or admitting a new participant decreases 

with the number of participants (see for ex. Alesina and Grilli (1993)). 
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2.9 Some recent controversial topics 

2 .9 .1 In troduct ion 

Now we will discuss some of the main controversies recently emerged in the hteratnre, 

tha t in my opinion constitute also the most promising area of research. My outline does 

not pretend to be exhaustive. Anyway, many of the other controversial issues related to 

the literature have been already mentioned in the previous sununary. 

2.9 .2 T h e importance of t h e inf lat ionary bias impl ied by dy-

namic incons i s tency 

As previously observed, the notion of time inconsistency is one of the explanations given 

by economists for the apparent inSationary bias of economic pohcy. However, despite 

its popularity the issue of time inconsistency seems to be quite controversial. There is 

general agreement on the presence of an inflationary bias as in most countries inflation 

has risen above any conceivable optimal rate during their economic history.^ On the 

contrary the importance of the issue of time inconsistency in explaining it does not seem 

to share the same level of agreement. The reasons for disagreement are various. 

On one hand Taylor (1982, 1983) has suggested that , as societies have found solutions 

to the time inconsistency problems arising in other areas (e.g. patent law), then it is likely 

that the credibility problem of monetary policy might not b e particularly severe or even 

present. It seems unlikely that a time consistent solution would prevail in situations 

where it is widely recognised the superiority of the opt imal rule. In other words the 

inEationary bias may not be quantitatively relevant and therefore it does not need to be 

zero inEation rate target is usually considered optimal based on the many costs of inflation (erf. 
Driffill, Mizon and IJlph 1990). However Fischer (1994), for example, discusses the cases in favor of a 
socially optimal inflation rate target between 1-3 per cent. Recently Akerlof, Dickens and Perry (1996) 
and Groshen and Schweitzer (1997) also support the idea that the optimal inflation rate should be 
positive as this would help the policymaker to adjust real shocks more easily in presence of a downward 
rigity of nominal wages. Conversely Feldstein (1996) has suggested t h a t the optimal inflation rate might 
even be negative, as the tax distortions created by inflation may reduce permanently the level of output. 
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tackled and eliminated. 

On the other hand McCallum (1995, 1997a) has suggested t h a t even if the inSationary 

bias might be quantitatively relevant (i.e. if societies have not found a solution to it) 

central bankers can be trusted not to be tempted to create inflation surprise as they know 

that this win lead to a worse equilibrium. According to this kind of criticism the Barro 

and Gordon model is not a plausible positive model of inflation because the absence 

of precommitment technologies does not prevent a central banker from behaving in a 

committed fashion and private individuals to rationally expect such optimal behaviour. 

Another kind of criticism concerns the specification of t h e Barro and Gordon model. 

In particular it has been shown that the Ending of excessively high average inflation under 

discretionary monetary policy might be related to the simplicity of the model used. Here 

we have three major contributions. 

First the inHationary bias associated with time consistent monetary pohcy has been 

questioned on the ground of lack of realism of the model used. Goodhart and Huang 

(1998) show that if, in to the Barro and Gordon framework, lags are introduced in the 

transmission of the e jec t s of monetary policy, the inflationary bias disappears completely. 

The inflationary bias reappears only when overlapping nominal wage contracts are incor-

porated in the analysis and contracts with a length greater t h a n the length of the policy 

lag are pervasive. But in this latter case the scale of the inHationary bias is considerably 

reduced and the explanatory power of the time-inconsistency answer to the apparent 

inflationary prochvities of industrialised countries is weakened. 

Second, the Barro an Gordon model has been questioned also on the ground of lack 

of microfoundations. Nicolini (1998) has shown that in a general equilibrium monetary 

model the divergence between average inflation in equilibrium and the socially optimal 

level of inflation may not necessarily be of positive sign. I n his framework the pohcy 

maker may End optimal to deviate by choosing inflation ra tes lower than expected and 

hence a disinflationary bias may arise. Clearly this striking result eliminates completely 

the issue of the importance of the time-inconsistency answer t o the apparent inBationary 
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bias of economic policy. 

A third point has been made by Nobay and Peel (1998). In particular, they argue 

against the use of quadratic or linear preferences for examining optimal policy, as is done 

by Barro and Gordon. By exploiting a procedure used in Bayesian analysis, the Linex 

form, they analyse the imphcations of asymmetric preferences. It is shown that in this 

case the standard inflationary bias result under discretion does not hold unambiguously 

and there might be a deflationary bias as weU. Moreover, a deSationary bias prevails 

unambiguously under precommitment and in this case the deviation of inflation from the 

socially optimal level is larger than under the case of discretion. 

These criticisms have been partially left unanswered. Canzoneri (1985) has shown that 

Taylor's criticism does not hold when the policymaker has private information and his 

action cannot be monitored perfectly. The criticism concerning the size of the inflationary 

bias has been answered for example by Walsh (1998). In examining the issue of the 

importance of the inflationary bias when there are policy lags and overlapping nominal 

wage contracts he observes that the presence of a reduced inSationary bias does not 

mean tha t the issue of time inconsistency is unimportant. T h e simple model used in the 

time inconsistency literature may not explain all observed inflation but nevertheless it 

raises the important issue of the incentives to deviate from opt imal rules faced by pohcy 

makers. 

In chapter 3 we explore more deeply the third kind of criticism described above and 

related to speciEcation issues. 

2.9 .3 T h e theoret ica l d e b a t e on rules v e r s u s d i scret ion a n d t h e 

i m p o r t a n c e of fol lowing s y s t e m a t i c b e h a v i o u r s 

Real world central bankers do not seem to beheve in the desirability of tying their hands 

by fixing policy choices according to a given formula k r se t t ing the instrument. Blinder 

(1998, p.4l) , speaking at the same time as a practitioner a n d as an academic, expresses 

clearly this view when he writes: "the real world cure to t h e alleged "inflation bias" 
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problem did not come from adopting rigid precommitment ("rules") or other institutional 

changes, as Kydland-Prescott and Barro-Gordon suggested. I t came from determined but 

discretionary apphcation of tight money." However, despite of this reluctance to commit 

to follow Exed rules, there exists strong empirical evidence support ing the existence of a 

rule-like behaviour by central banks in the setting of interest rates. 

Barro and Gordon viewed the time inconsistency explanation of the inHationary bias 

as an argument for rules over discretion, along Friedman lines.^ With the policy maker 

committed to a fixed monetary pohcy rule it is not possible t o create surprise inflation 

and the problem of dynamic inconsistency disappears. 

But there is an important distinction from Friedman's case for a constant growth rate 

of money, who believed that the presence of long and variable lags between adjustments 

to monetary policy instruments ajid their real eSects on the economy implies potentially 

destabilising impacts of an active monetary policy Actually, the Barro and Gordon ar-

gument for a monetary policy rule can be also maintained in a framework where there 

is room for an activist feedback monetary policy rule. If we allow for the presence of in-

formation asymmetry between policy maker and private sector regarding the realisations 

of supply shocks, then the equihbrium policy rule in the commitment regime involves a 

potential role for an active monetary policy, offsetting shocks and therefore helping to 

stabilise inRation and output. 

However, as observed by Alesina (1988), Persson and TabeUini (1990) and Lohmann 

(1992), in this Barro-Gordon framework extended to incorporate supply shocks the ex-

ante optimal monetary policy rule is contingent on the s tate of the world. Unfortunately, 

in practice policy makers cannot easily commit to a state-contingent monetary policy 

rule. If, instead of a state contingent rule, a simple rule is pursued (e.g. a Friedman 

type rule), then it will dominate a discretionary rule only if ou tpu t shocks aze small and 

rare. In unstable periods there is more scope for stabihsation policies and a discretionary 

^In page 589 of Barro and Gordon (1983a): "The value of these commitments - which amount to 
long-term contracts between the government and the private sector - underlies the argument for rules 
over discretion." 

37 



behaviour is preferable. 

The idea tha t there is a trade-oS between the beneEts of avoiding the inSationary bias 

of discretionary policy and the potential costs of being bound to follow a monetary rule 

that is no longer appropriate has led some economists to End some compromises. Flood 

and Isard (1989) have proposed, for instance, the formulation of simple rules with exphcit 

escape clauses. They argue that society might improve on t h e outcomes achieved under a 

discretionary regime, by motivating the central bank to follow a hybrid policy: in normal 

times the central bank follows a simple rule, whUe it responds to unusual circumstances 

at its discretion. 

Some other economists increasingly have viewed rules not as constraints imposed on 

central banks externally, but as time-consistent means of opera t ing internally - for exam-

ple, as exphcit starting points for consideration of current policy option. So in that sense 

there need not necessarily be a trade-oS between flexibility and commitment. Recent 

efforts in this direction are those of Feldstein and Stock (1994), Hall and Mankiw (1994), 

and McCallum (1994). They have proposed alternative monetary rules to be considered 

by central banks whose policies are not strictly hmited by exchange rate commitments. 

In particular McCallum formulates a more sophisticated moneta ry feedback rule, which 

takes account of changes in the velocity of circulation. He proposes a rule that sets the 

growth ra te of money base at 3 per cent annum, with ad jus tments for the change in 

base velocity over the past four years and also for the deviation of nominal GNP from a 

deGned steady noniuBationary path. This rule, which treats nominal GNP as the target 

variable and the monetary base as the instrument, is shown t o produce good inflation 

and output performance in several small econometric models. In the context of Axed 

rules, the McCallum type can provide a useful compromise wi th HexibUity. 

An alternative view on the argument is provided by Taylor (1993). According to him 

the rules versus discretion dilemma is rather a semantic issue, in the sense tha t in practice 

a policy rule can be deSned more generally aa a systematic behaviour. Hence there is 

no need to follow mechanically an algebraic formula. Moreover, aa Taylor concludes: 
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"with this broader definition of pohcy rules, comparing the performance of different rule 

becomes more challenging". 

In his celebrated article he formulates the so called Taylor rule: a representative 

interest rate rule that captures relatively well the Fed's behaviour during the 1987-1992 

period. In order to maJte operational this rule, which obviously is not practical to follow 

in a rigid way, he considers two possibihties. One is to include the specific formula in the 

list of key elements that form the basis for monetary pohcy decisions. A second is that 

of making use of general characteristics of the given rule wi thout referring explicitly to 

the algebraic formula for the central bank's decision-making process. 

McCallum (1993), in answering to Taylor's proposal of broadening the definition of 

pohcy rules beyond a specific formula, shows that the presence or absence of systematic 

behaviour is not sufEcient for separating between discretion and a behaviour based on 

an rule. What is also required is that " the policy authori ty [....] must also design the 

systematic response pattern to take account of the private sector 's expectational behav-

iour". By making use of the analytical distinction between commitment and discretion on 

which is baaed the time-inconsistency literature he shows t h a t also under a discretionary 

regime the pohcy maker may follow a systematic behaviour. In particular he expresses 

the pohcy maker problem in terms of choosing the parameter values of a fixed formula. 

Nevertheless the presence of this systematic behaviour under a discretionary regime does 

not prevent the economy from the arising of an inSationary bias. 

In chapter 4 we will inspect this controversy more in detai l providing a contribution 

to the theoretical debate. In particular, we will k c u s on t h e criticism of McCallum to 

Taylor's deSnitional issue and explore the importance of adopt ing systematic behaviours 

in the setting of monetary instruments. 
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2 .9 .4 T h e real e f fect iveness of de legat ion i n overcoming dynamic-

incons i s tency problems 

The proposal to change monetary institutions to deal wi th the issue of t ime inconsis-

tency and the alleged inflationary bias is the core idea behind the approach of monetary 

delegation started by RogoS. Recently this approach has been extended by the work of 

Persson and Tabellini (1993), Walsh (1995a), and Svensson (1997a) among others with 

the introduction of incentive schemes or pohcy targets in order to completely remove 

the inHationary bias.^ Despite these positive achievements the hterature on monetary 

delegation has been recently criticised by McCaUum (1995, 1997a), who argues that as 

there is always the temptation for the government to renege on the chosen monetary 

institution.^ Hence the institutional remedies proposed by this approach do not fix the 

problem of time inconsistency but merely relocate it.^° 

Posen (1995) also criticises the delegation approach and provides some empirical End-

ings that , in contrast to the previous empirical evidence, suggest that the relationship 

between central bank independence and disinflationary credibility is not supported. He 

concludes that central bank independence alone is not sufficient. What is also needed 

is the presence of a coalition in society committed to protecting the central bank inde-

pendence as necessary for achieving low inEation. In part icular he concludes that , as the 

^Persson and Tabellini (1997) and Walsh (1998) are splendid examples of the most recent available 
reviews on the literature on monetary delegation, with insightful discussions on the issue of the credibility 
of optimal monetary delegation. 

^Beetsma and Jensen (1999) observe that McCallurn's criticism m a y be particularly relevant in the 
case of state-contingent delegation arrangements. If it is possible t o adjus t for example the inflation 
target or the contract for the central banker before private sector's expectations are formed, then it is 
more likely that they can be changed also subsequently in order to fool the private sector. 

^°McCallum refers his criticism only to the Walsh contracting approach. Also Obstfeld and Rogoff 
(1996) make the same criticism referring to the Walsh solution. There is the view that the Rogoff's 
approach is immune to McCallum's criticism. On that regard Alesina (1995, p.289) wrote: 'it is institu-
tionally harder to dismiss a "conservative" central banker than it is for t he policymaker simply to renege 
on a policy announcement made without the independent conservative agent' . However in his argument 
there is the implicit assumption that the presence of reappointment costs will deter the government from 
over-ruling the banker or sacking him and appointing a less conservative one. If, following Jensen (1997), 
we interprete the principal-agent approach as a complex institutional arrangement based on a structure 
of incentives costly to change, then Alesina's argument should hold also for the Walsh approach. 
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financial community is the critical constituency that influences the central bank, the out-

comes of monetary pohcy wiU predominantly reflect that of t h e monetary policy desired 

by the financial community. However, no formal analysis is presented and as shown by 

Alesina (1995) his empirical findings are controversial. 

Persson and Tabelhni, amongst others, have replied t o this kind of criticism (1997, 

p.32) by observing that: "in the model that dominates t h e literature, what is needed 

is a high cost for changing the institution within the t ime horizon of existing nominal 

contracts" and " the cost of suddenly changing the insti tution could also be a loss of 

reputation". 

This premise, which has been implicitly assumed in t h e standard literature on del-

egation, has been recently challenged by Jensen (1997). He explicitly introduces the 

delegation stage in the government pohcy choice and adds a quadratic cost for reap-

pointments. In the static one-shot game version higher costs of reappointment reduce 

the inEationazy bias but never remove it. An exception is represented only by the ex-

treme and unrealistic case where the weight on reappointment costs in the government's 

loss function is infinite. In this situation optimal monetary delegation is not subject to 

a credibility problem, but all tha t matters in the loss function are reappointment costs. 

Moreover if the game is repeated over an infinite horizon, along the lines of Barro and 

Gordon (1983b), the presence of reappointment costs worsens the credibility of opti-

mal monetary policy under delegation compared to the case when monetary policy is 

conducted directly by the government. 

These results imply a negative view of the contracting solution and in general of the 

monetary delegation approach. Jensen concludes (quite drastically) by suggesting that 

too much emphasis has been given to the approach of monetary delegation and that 

research should focus on other directions, in particular on t h e relationships between time 

inconsistency and structural policies. 

Al-Nowaihi and Levine (1996) and Herrendorf (1998) provide some opposing results 

based on the assumption of transparency of the delegation process. They show that if the 
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action of the pohcymEiker cannot be perfectly monitored, b u t the conditions nnder which 

monetary policy is delegated are pubhcly observed, relocation of the time inconsistency 

problem can allow the government to commit credibly t o the announced institutional 

design. However, Jensen (1997) argues that in the case of imperfect monitoring of the 

pohcymaker's action delegation improves the credibility of monetary pohcy merely be-

cause delegation modiGcations are de5ned to be t ransparent and the issue of secrecy is 

ruled out of the analysis by de&nition.^^ Thus it is not a result of delegation per se. 

In chapter 5, by using the same model as Jensen we will raise some objections to his 

analysis. 

2.10 E m p i r i c a l ev idence on t h e p r e d i c t i o n s of t h e 

t ime-inconsistency l iterature 

2 .10 .1 D o e s t h e t ime- incons i s t ency n o t i o n exp la in t h e behav-

iour of inf lat ion? 

Inflation in most of the G-7 countries ratcheted up in t h e 60s and 70s. By the end of 

the 70s, the inflation rate of United Kingdom, Italy and Canada was higher than any 

conceivable account of the costs and benefits of ioEation could justify. No wonder that 

economists felt called upon to explain the apparent inflationary biaa of economic policy. 

As we have discussed previously the Barro-Gordon paradigm provides an explanation for 

the presence of an excessively high level of inHation in t e r m s of the incentives faced by 

pohcy makers and the interaction of a bias toward expansions. 

Nevertheless an important empirical issue is whether t h e time-consistency notion does 

explain the actual behaviour of inflation. In fact, one of t h e most important character-

istics of inHation during the last 40 years in the developed economies is tha t it varies. 

^^Obstfeld and Rogoff (1996) make a similar point in criticising t h e transparency of the contracting 
approach. They argue that it is always possible that ex-post the government offers the central banker 
incentives, explicitly or secretly, that can compensate him for the loss from inflating. 
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Average inHation changes and displays a high degree of persistence. 

An at tempt at testing the predictions of the Barro-Gordon model is provided by 

Ireland (1999), by using post-war US data. After extending the standard framework in 

order to account for the fact that US unemployment rate is nonstationary, the restrictions 

imposed by Barro and Gordon's theory on a bivariate time-series model for inSation and 

unemployment are derived and tested. The findings show t h a t the data are consistent 

with the implications of the theory for the long-run behaviour of the two variables. 

However the short-run dynamics that appears in the data is not satisfactorily captured 

by the speciEed model. This last result suggests that fur ther extensions of the standard 

model are required. 

Using again post-war US data, Broadbent and Barro(1997) provide also estimates 

of the weights on price surprises and inflation in the policy maker's objective function. 

The results are derived by interpreting the equilibrium expressions of the key variables 

obtained under a discretionary regime in terms of a positive theory that can be used 

for describing the actual behaviour of those variables. The revealed preferences for the 

period examined indicate that the weight on the stabilisation of inflation is relatively 

higher than tha t corresponding to price surprises. However, the absence of previous 

empirical estimates available for a comparison and the lack of intuition on the plausible 

size of the weights placed by the pohcy maker to the achievement of the given objectives 

limit the evaluation of the Andings. 

2 .10 .2 Central bank independence: d o m o n e t a r y ins t i tu t ions 

m a t t e r ? 

The preceding discussion suggests that the inBationary bias of t ime consistent monetary 

policy can be ehminated by means of isolating or making independent the central bank 

from political pressures. 

Alesina and Summers (1993), Cukierman, Wisbb and Neyapti (1992), and Grilh, Mas-

ciandaro and Tabellini (1991), Alesina and Gatt i (1995), among many others, have ex-
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amined the relationship between long-rnn industrial-country inSation rates and various 

indicators of central bank independence. The main approach in this empirical literature 

is to construct an index of central bank independence based on institutional, legal and 

sometimes behavioural features. 

There are two key Endings from this type of analysis. First , high degree of central 

bank independence is correlated with low-inflation performance. The second key Ending, 

which is striking given our previous discussion on the desirability of an independent and 

weight-conservative central banker, is that higher degree of central bank independence 

implies lower inHation, but no worse performance in terms of real variable. Alesina and 

Summers (1993), Alesina and Gatt i (1995) find that independent central banks imply 

low inflation with no higher variability in growth or unemployment. 

A number of authors have questioned whether results such as these really imply a 

strong causal link from central bank independence to low inflation. First, this empirical 

correlation does not extend easily beyond the set of industrialised countries. It may also 

be possible that central bank independence and low inflation arise from a common source. 

Posen (1995) argues tha t the political inSuence of a country's financial sector is 

uniquely positioned to provide the political support necessary for central bank indepen-

dence and that central banks are most independent where financial sector support has 

been strongest. Monetary institutions are endogenous ra ther than exogenous, reflecting 

the preferences of powerful groups in the society. Posen's argument is supported by the 

empirical evidence based on an index of effective financial sector opposition to inflation, 

which a t tempts to measure both the strength of the Snancial sector and the extent to 

which the pohtical system is such that their preferences m a y be translated into strong 

monetary institutions. Once the newly constructed index is introduced in an inflation 

regression for the same sample of OECD countries considered by Grilh, Masciandaro and 

Tabellini (1991) central bank independence loses its explanatory power. 

Another problem of simple regressions of average inSation on central bank indepen-

dence is that they do not account for country-specific factors tha t may inSuence inflation 

44 



and that at the same time are correlated with central bank independence. One approach 

is to correct for potential misspeciEcation problems by including other determinants of 

inflation. Campillo and Miron (1997) have shown that central bank independence has no 

explanatory power for cross-country diGFerences in average inflation if other determinants 

of inHation are included in the regression. They have found tha t both the debt-to-GDP 

ratio and the degree of openness are an important explanatory variables of cross-country 

variation of inHation. This last result on the relationship between openness and inSation 

is consistent with the previous findings of Romer (1993).^^ 

Because institutions are endogenous in the long run, t h e critics who view inSation 

and central bank independence as jointly determined have a point. Hence, at this stage, 

the empirical evidence on the link between central bank independence and low inflation 

cannot be regarded as decisive. A better understanting of the relationship between 

central bank independence and inSation, even if the observed correlation cannot be taken 

as indicating causation, will require a better understanding of the factors that have 

determined modiEcations in central bank independence across countries. 

2.11 Conc lus ion 

The debate on central banking has been for long time focused on the inflationary tendency 

inherent in the conAict between the short- and long-run effects of monetary expansion and 

on the temptations of monetary Enancing of government spending. More recently it has 

also been focused on the conHict between the benefits of a central bank independent from 

political pressures and of the accountabihty to the public of t h e pohcymakers decisions. 

The new game-theoretic approa<:h to macroeconomic policy has the important merit to 

have radically changed the academic analysis of policy making. For the Erst time, econo-

mists can talk analytically about such key issues as credibility, rules versus discretion, 

^^See also the comment by Terra (1998) and the response by Romer (1998). Terra argues that Romer's 
empirical results are driven largely by the behaviour of heavily-indebted countries. 
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reputation and central bank independence. For the Erst t ime , the complex interaction 

between policymaJcers and private agents haa been widely explored. 

The implications k r modern central banking of this new l i terature can be, roughly but 

eSectively, summarised by the Reserve Bank of New Zealand's Act of 1989, which states 

that the primary function of the Bank is to formulate and implement monetary policy 

directed to the economic objective of achieving and maintaining stability in the general 

level of prices. This is in sharp contrast with the previous widespread practice of not 

setting out any specific mandate or goals for the central banks . A similar consideration 

can be made also for the Maastricht Treaty, where the goals 6)r the recently instituted 

European Central Bank are specified. Here price stability is considered as the primary 

goal and other goals can be pursued only after previous achievement of the primary one. 

Moreover, the practical importance of the dynamic-inconsistency literature can be 

inferred also from the great weight given by central banks in the last decade to com-

munication. In fact transparency of policy decision is s t r ic t ly related to the issue of 

accountabihty. Transparency simpliRes external monitoring and improves the eEort of 

central banks in meeting their targets. The Reserve Bank of New Zealand, Bank of Eng-

land and Sveriges Riksbank publish inSation reports, which contribute to a widespread 

understanding of ex post outcomes and provide central bank ' s forecasts on inBation. 

Bank of England and Sveriges Riksbank also publish voting details with minutes from 

their meetings on monetary policy decisions. 

During the 90s the literature on dynamic inconsistency h a s witnessed a renewed inter-

est with several important contributions that have enhanced the comprehension of both 

the normative and positive implications of the Barro-Gordon paradigm. Nevertheless 

there are stiU some important controversial issues that require further research. I have 

identified three major topics where leading economists have star ted to question ideas 

and results tha t were taken for solid or granted. A number of signi&cant gaps remain 

in our understanding along the path of this literature. If we want to provide a firmer 

foundation of understanding on which to proceed it is necessary to back up and fill the 
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gaps relative to mentioned controversial issues. In the next three chapters we attempt to 

move towards this goal. 
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Chapter 3 

T ime consistent monetary policy 

reconsidered: may we have a 

deflationary bias too? 

3.1 I n t r o d u c t i o n 

We have seen in chapter 2, section 2.9.2, that one of the main criticisms raised against the 

Barro-Gordon model concerns the simphcity of its specification. For instance, Goodhart 

and Hnang (1998) have shown that if there are lags in t h e transmission of the eEects 

of monetary policy, the inflationary bias vanishes. The inHationary bias re-enters in the 

picture only when overlapping nominal wage contracts are incorporated in the analysis 

and contracts with a length greater than the length of the pohcy lag are diffuse. But in 

this situation the inflationary bias is quantitatively less important and the explanatory 

power of the time-inconsistency answer to the apparent inflationajry predisposition of 

industrialised countries is reduced. 

In the present chapter we investigate more deeply this kind of criticism related to 

specification issues. In particular we focus on the issue of t h e lack of reahsm of the Barro 

and Gordon framework. Thus we will examine how robust is the time-inconsistency 
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explanation of the apparent ioHationary bias of economic policy to modiEcations in the 

model's speci&cation. 

Following Goodhart and Hnang we extend the simple model of Barro and Gordon by 

incorporating policy lags and overlapping wage contracts. However, in contrast to them 

we focus on optimal interest rate rules, rather than opt imal money growth rules, and 

introduce also the issue of instrument uncertainty. Therefore our framework is closer to 

actual policy making, where central bajiks adjust their short- term interest rate in response 

to deviations of inAation and output from given targets and the control of monetary 

aggregates has been progressively abandoned.^ Moreover a further degree of realism is 

added with the introduction of instrument uncertainty. Real world policy makers are 

subject to considerable uncertainty about the eSects of policy on target variables and on 

instruments themselves. Therefore there is also non negligible uncertainty about pohcy 

multipliers. 

One of the main results of our analysis is tha t under certain circumstances it is 

possible that a disinflationary bias may emerge as well as a n inflationary one. Hence our 

model provides a confirmation for the Endings of Nicolini (1998) and Nobay and Peel 

(1998). This surprising result implies that the time-inconsistency explanation k r the 

apparent positive inHationary bias becomes a quahEed one. In the subsequent sections 

we will show in detail under which circumstances Barro a n d Gordon's celebrated result 

still holds in our framework. 

In section 3.2 we describe the model. In section 3.3 t h e equilibrium values are deter-

mined. Section 3.4 derives and discusses the main results of the analysis and compares 

them with those obtained in the previous literature. Finally, in section 3.5 some con-

cluding observations are made. 

^ In the words of Blinder (1998, pp.26-29): "Returning to Poole's dichotomy [on the choice of monetary 
instrument]...in the end, real-world events, not theory, decided t h e issue. Ferocious instabilities in 
estimated LM curves in the United States, United Kingdom, and many other countries, beginning in 
the 1970s and continuing to the present day, led economists and policymakers alike to conclude that 
money-supply targeting is simply not a viable option....So interest r a tes won by default". 

49 



3.2 The model 

Following Fischer (1977) we assume two-period overlapping nominal wage contracts, 

which imply an aggregate supply function of the form 

— Z/n + — — Et.iTTt) + — (TTt — ; (3.1) 

where is the natural level of output, is the reahsed ra te of inflation and 

and are wage setters' inSation expectations.^ Expectat ions are formed rationally 

using all available information at the end of period t — 1 and ( — 2 respectively. The 

aggregate demand is given by a standard IS function 

2/f = 2/n — ^ (^t-i — ; (3-2) 

where p is the long-run real interest rate, is the nominal interest rate. Here it 

is assumed that the interest rate, which is the instrument used for conducting monetary 

policy, affects output with a one-period lag.^ Moreover we assume for simphcity that the 

monetary authority sets the instrument in terms of deviations of the nominal interest rate 

from the constant long-run real interest rate, — /). This assumption ensures 

that when instrument uncertainty is introduced planned a n d actual level of the nominal 

interest rate are with high probability non negative . 

^ As discussed in the introduction Goodhart and Huang (1998) a n d Walsh (1998) examine also the 
case of overlapping nominal wage contracts (along the lines of Fischer 1977) with a one-period lag in 
the effect of monetary policy. But in contrast to the present analysis they consider money supply as 
the instrument and the effects of interest rate changes on aggregate demand are ignored. Moreover 
the monetary authority is assumed to control perfectly the money supply and the issue of instrument 
uncertainty does not arise. 

^This speciEcation of the IS curve has been adopted for example by Ball (1997) and Svensson (1997b) 
in a recent analysis of optimal interest rate rules when the are lags in the effect of monetary policy. Unlike 
the present analysis they assume also that monetary policy affects inflation with a two-period lag . This 
assumption complicates the analysis as it implies that in order to have a time-inconsistency problem we 
should introduce three-period labor contracts. However this complication would not change the basic 
insights of the analysis. 

'̂ In the present framework the nominal interest rate can be negative for a small number of periods 
depending on the realisations of the stochastic control shocks. The issue of a non-negative nominal 
interest rate constraint is discussed in Lebow (1993), Cecchetti (1997) and Rudebush and Svensson 
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As we want to examine the case of instrument uncertainty we assume that the actual 

level of the instrument is determined in the following way: 

+V'*; (3.3) 

which says tha t the monetary authority does not control t h e instrument perfectly and 

the planned level will diEer from the actual level due to t h e presence of multiplicative 

control errors, and additive control errors The assumption that the monetary 

authority does not control the instrument perfectly may reHect the fact that the interest 

rate that can be controlled more accurately is typically a short- term interest rate whereas 

in the aggregate IS-curve the relevant interest rate is of long-term, which may not be 

determined only by short-term interest rate movements. 

At the same time the presence of control errors in the choice of the instrument may 

also reHect the possibility that there is uncertainty about the effects of the policy variable. 

This view is related to the stochastic optimization hterature w i t h uncertainty about pohcy 

eEects started by Brainard (1967). In particular Brainard has shown that uncertainty 

about the parameters in the relationship between the policy variable and the target 

variable leads to a conservative use of the policy instrument. 

In order to introduce a role for stabihsation policy, we assume that before the planned 

level of the interest rate is chosen the monetary authority makes an optimal forecast, 6 ,̂ 

of the shock Hence we have 

(1998). In practice a negative nominal interest rate is not feasible but theoretical analysis usually does 
not exclude it, mainly in order to avoid the complexity of introducing a non-negativity constraint. An 
example is Clark, Huang and Goodhart (1999) where the level of the interest rate in the optimal decision 
rule for the monetary authority is not constrained to be non-negative. 

Following Rudebush and Svensson (1998), we examine the potential power of central banks in con-
ducting expansionary monetary policy and assume that there are always other instruments available 
(e.g. unsterilised interventions or increasing liquidity by means of open market purchases of Treasury 
securities at all maturities) when the nominal interest rate is near to zero. 

®In the present framework in order to keep the analysis as simple as possible we ignore aggregate 
demand and supply shocks. As the model considered is static and assuming that monetary authorities at 
period t have no advance information about the shocks in period t - t - l , t hen the role of aggregate supply 
and demand shocks would be similar to that of the unforecastable component of additive control shocks. 
The monetary authorities are not able to stabilise these shocks and t h e optimal instrument feed-back 
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V't — (3.4) 

We assume for analytical convenience that the shocks follow a multivariate normal 

distribution 

£t 
y 

/ 
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( l \ 
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/ < 0 0 

0 0 

0 0 a\ 

\ \ 

where multiphcative control shocks have meem 1 and variance cr^ while additive shocks 

have mean zero and variances cr̂  and cr .̂̂  

The timing of the actions is the following: the Erst half of the workers fix their 

nominal wages for two periods using information gathered at the end of period t — 2; 

at the beginning of period t — 1 the monetary authority makes an optimal forecast of 

the ad.ditive control error and sets the plemned level of t h e interest rate; subsequently 

the multiplicative and additive control errors are realised; EnaUy the second half of the 

workers 6x their nominal wages for two periods using information up to the end of period 

t — 1. Thus in the present model the monetary authority can potentially fool only the 

proportion of workers that fix their nominal wage at t he end of period t — 2, before 

monetary pohcy is chosen. The workers that Ex their nominal wages at the end of period 

( — 1 can observe perfectly the actual level of the interest ra te . 

Now equating output in (3.1) and (3.2) we have 

TT* — %f-l + -At-iTTf 4 + —-C/t-sTT*. 
CK 2 a 2 

^3.5) 

From equation (3.5) we can derive the relationship between inflation and the pohcy 

rule will not depend on them. 
^See Schellekens (1998) for the same assumption on the stochastic structure of the shocks in the 

context of Brainard uncertainty and time inconsistency. Differently from here he considers also the 
possibility that control shocks are not independent from each other with the covariance being different 
from zero. 
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instrument. As there are no current shocks, current inflation is aSected one period in 

advance by the lagged interest rate, infation expectations of half of the wage setters baaed 

on available information at ( — 2 and inflation expectations formed at the end of period 

t — 1. This implies that at the end of period t — 1 wage set ters and investors can predict 

exactly the level of the period t inflation rate. The implication for monetary policy is 

that now the pohcy maker can no longer take expectations formed at the end of period 

t — 1 as given. Actually the policy maker's choice made at t — 1 can aSect expectations 

immediately and there&re his abihty to create surprise inEation is weakened. Thus, after 

taking expectations at ( — 1, (3.5) becomes 

with a;/2. 

Considering (3.3) and (3.4) and taking expectations at t — 2 of (3.6) we obtain 

(3.7) 

Substituting (3.7) back into (3.6) we can express inHation in terms of the control 

variable and the wage setters' expectations of the level of the control variable itself. 

Shifting one period forward we have 

where = Et-iif •, in order to simplify the notation. 

Substituting (3.6) and (3.7) in (3.2) and shifting one period forward, output can be 

expressed as 

Z/t+l = 2/n + ^ + 6̂  + f/t)] . (3.9) 

By examining (3.8) and (3.9) it is possible to see that t h e eSects of changes in the 
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interest rate on output and inflation are ambiguous and depend on the assumed parameter 

values in the model. In particular, an increase in the actual level of the interest rate will 

reduce (increase) both output and inflation if < a!/2 (if > a!/2). On the contrary 

an increase in the level of the interest rate expected by t h e private sector will increase 

(reduce) both output and inflation if/9<CK/2 ( i f / 3 > 0 ! / 2 ) . 

Nevertheless it is possible to show that the system represented by equations (3.1) and 

(3.2) will be stable and converge to the long-run equilibrium only if < a / 2 . To confirm 

this take expectations through equations (3.1) and (3.2) at t — 1, with the policy action 

and both taken aa Exed. In this way we have t h a t expected output 

is an increasing function of expected inflation in b o t h the supply and demand 

equations. Since the equilibrium is a RE equilibrium, it is clear that there is a unique 

equilibrium and tha t it occurs at the intersection of the two curves, no matter whether 

exceeds or is less than a:/2. This is illustrated, for example, in figures 3.1 and 3.2. 

Now one can see from figure 3.1 that , if the expected demand curve (with slope 

equal to ^ ) is flatter than the expected supply curve (with slope equal to a;/2), then 

higher than equilibrium expected inflation induces expected excess supply. Conversely it 

is possible to see from figure 3.2 that , if the expected demand curve is steeper than the 

expected supply curve, then higher than equilibrium expected inflation induces expected 

excess demand. Both cases imply adjustments over time of t h e inHation rate towards its 

market-clearing value. 

However the dynamic process of inHation wiU converge t o its long-run equihbrium 

value and at the same time lead to a dampening of the o u t p u t gap only if < CK/2. 

Assuming tha t the economy is composed of many small firms, with each producer setting 

its own price, in presence of market excess demand each f i rm would wish to charge a 

higher than market price; on the contrary with excess market supply. Price setting by 

individual traders only leads to a stable RE equihbrium if higher expected price reduces 

expected excess demand. 

The convergence requirement imphes that the parameter t ha t determines the effect of 
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the expected real interest rate on goods demanded, must b e snfRciently small compared 

to the elasticity of goods supplied with respect to inflation surprises, a / In the following 

analysis we assume that the convergence requirement holds. Hence we have also that the 

impacts of monetary pohcy on the target vaziables are the same of the standard IS-LM 

analysis: an increase in the actual level of interest rate reduces both inflation and output. 

Finally the model is closed by the preferences of the moneta ry authority. The policy 

maker chooses to minimise the following period loss funct ion 

= Ti't+i + A — ?/)^ ; (3.10) 

which is the standard objective function considered in t h e literature on the issue of 

time inconsistency in monetary policy. As usually, society is assumed to have the same 

preferences as the policy maker. Thus (3.10) represents also society's period loss function. 

The policy maker weights deviations of inflation and output from specified target values 

with A > 0. Here a standard assumption is that the policy maker has an output target 

greater than the natural level of output, i.e. ^ 

3.3 T i m e cons i s ten t e q u i l i b r i u m 

The discretionary solution of the model is derived by minimising the expected value of 

the loss function (3.10) with respect to conditional on the information set of the pohcy 

maker when is chosen, 

minE' | e]; (3.11) 

subject to (3.8) and (3.9) and taking as given the private sector's expectations . 

^The empirical literature on the expectations augmented Phillips curve has evidenced some problems 
in isolating a significantly positive effect of price surprises on goods supplied. See for example the recent 
empirical analysis provided by Barro and Broadbent (1997). Moreover, t o our knowledge, Fischer's model 
of overlapping nominal wage contracts has not been empirically tested. So the empirical literature does 
not provide clear insights into the relative importance of the two parameters examined. 

55 



We have the following first order condition: 

(̂ " + ^ ( f ' - f ' ' ' "') - 5 ) = 0; 

which becomes, after taking expectations conditional o n the optimal forecast Et and 

simphfying: 

^ {'l3m 

+Aa! ^?/n + ^ = 0 ; (3.13) 

where we have used the fact that ^ = l+crL Rearranging the Erst order condition 

we get the monetary authority reaction function 

(2^ - a ) Aa (?/ - 7/̂ ) a (2 + Aa/)) 

(3.14) 

* /) (4 + Aa^) (1 + 0-2) ^ (4 + Aa^) ( l + o"^) 1 + * 

The private sector's expectations are found by taking expectat ions at t ime t — 1 over 

the pohcy maker's reaction function which yields 

(2/? — a) Aa (^ — ^n) 

2 (2;9 - a ) + (4 + Aa^) 

Thus the optimal instrument feed-back rule will be 

(2^ — a ) Aa (2/ — ?/n) 1 

(3.15) 

2 (2^ — a ) 4- /^cr^ (4 -t- Aa^) 1 + cr̂  
f3.16) 
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which implies that after the control error shocks are realised the actual level of the 

nominal interest rate wiU be 

Now we are able to End the equihbrium values for inflation and output. Substituting 

(3.15) and (3.16) back into the expressions for inflation and output we get 

^ ( 2 ^ y ) ^ - a ) A a ( ? / - i / n ) + 2/) 

2 (2^ - a ) + (4 + Aa^) (2^ - c,) ( l + + 2^ -

(3.18) 

and 

^ (V̂ t - 1) (2/ - 2/n) 

2 (2/) — a ) + (4 + Aa^) (2^ — a) ( l + o"^) 2^ — a 

(3.19) 

3.4 I m p l i c a t i o n s of mul t ip l i ca t ive i n s t r u m e n t unce r -

t a i n t y 

Here we investigate the implications of the introduction of multiplicative uncertainty 

comparing the results obtained in the previous section with the case when there is only 

additive uncertainty. When the policy maker faces imperfect information about the 

shocks hitting the economy it should respond on the baais of its best forecast of these 

shocks. However Brainard (1967) showed that this is no longer t rue when there is multi-

plicative uncertainty in the parameters of the relationship between the level of the policy 

instrument and the goal variable. In this case uncertainty implies tha t the policy choices 
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affect the shape of the distribution of the goal variable a n d tha t it is optimal to adjust 

less than completely to the disturbances. 

As in Cukierman and Meltzer (1986) and Swank (1994) and Letterie (1997), in the 

next sections it is assumed that cr^ is an institutional fea ture of the implementation of 

monetary policy. The volatility of multiplicative control errors is chosen by the policy 

maker ex ante and cannot be modiSed after the private sector 's expectations about the 

instrument are set. This assumption is based on the idea tha t , unlike pohcy choices, 

institutional operating procedures can be changed only wi th a time lag which is greater 

than the horizon of existing nominal contracts. 

3 .4 .1 Inf lat ion 

Following the same algorithm used for deriving the discretionary solution it is easy to 

find that without multiplicative uncertainty the optimal inst rument feed-back rule and 

the equilibrium inflation rate are given respectively by 

-AD _ (2/ - Z/n) 
H = 6,; (3.20) 

tt: t+i 2/3 — (X 
L/,; (3.21) 

where TT^ are the level of the monetary instrument and the inBation rate when 

there is only additive uncertainty. 

By taking unconditional expectations we can get the inflationary biaa in the two cases 

examined.^ We have 

^The bias in average inHation under a time consistent monetary policy is defined relative to a hypo-
thetical regime where the policy maker is able to credibly precommit in advance to a rule for setting the 
monetary instrument. The precommitment solution can be found assuming that the policy maker sets 
the interest rate according to the following rule; — <̂ 4- The policymaker minimises his expected 
loss with respect to both the systematic and the state contingent components of the rule, respectively 
cj) and (p. In contrast to a discretionary regime, in a regime with precommitment the policy maker in-
ternalises in its optimisation problem the effects of its decision rule on expectations by setting if® = (p-
Deriving the first order conditions and taking unconditional expectations it is possible to see that in 
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and 

"Ilie VcirLaruDes c^ irdlaticwi eune g^vtsi hgr 

Vor [TrAf)] I crĝ  (3.24) 

and 

T/ctr [7r] == [2/3AO, (% %")]' (2/3)= 
rcr: 2 

where we used that I^ar [?[] = .B [7r̂ ] — (.B [vr])̂  and given the properties of the trivari-

ate normal distribution considered here we can compute the following joint moments 

E = .B = 0; E and — (l + cr^) cr .̂ 

Prom (3.22) and (3.23) it is possible to derive one of t h e main results of the present 

analysis: 

P r o p o s i t i o n 3 .1 Multiplicative uncertainty has an amMguous effect on average in-

(fe/Za(%onor?/ 6*05. 

From (3.23) it is straightforward to verify that , for 

[ 2 ( 2 ^ - c , ) + ^ ( 7 2 ( 4 + ;,o:2)]' ' ( l + ( 7 2 ) ( 2 ^ _ ( , ) 2 ^ 
2 

equilibrium average inflation will be equal to zero, independently of whether multiplicative uncertainty 
is present or not. However it is possible to see that , if the socially optimal level of inflation is greater 
than zero, in the case of commitment we may have a deflationary bias too. 
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> 2 (a - 2/^) / / ) (4 + , (3.26) 

average inflation under a time consistent monetary policy wiU be negative; otherwise 

it will always be positive. 

The intuition k r this surprising result is as follows. The result obtained is independent 

of the additive component of the control errors. So assume f irs t that there is no instrument 

uncertainty and then introduce only multiphcative uncertainty. If there is no instrument 

uncertainty both the planned level of the instrument (here equal to the actual level) and 

average inflation are positive and are respectively given by (3.20), without the stochastic 

term, and (3.22). Prom the Erst order condition (3.13) it is possible to see that when 

= 0 and = 0 the policymaker will set the planned level of the instrument at the 

point where the marginal cost of higher inBation with a lower (surprise) interest rate 

compensates exactly the marginal beneHt (with negative sign) of higher output with a 

lower (surprise) interest rate. 

Now introduce multiphcative uncertainty with sufEciently large. In this case both 

the plajined level of the instrument and average inHation have negative sign and are 

respectively given by (3.16), without the stochastic term, a n d (3.23). Prom the first order 

condition it is possible to see that the introduction of a smal l increase of distorts at 

the margin both the costs of higher inEation and beneEts of higher output from creating 

surprisingly lower interest rates. In order to compensate these distortions a further 

reduction of the instrument with respect to the given expectat ions is required. If is 

suKciently large the policy maker will end up trading-oE t h e marginal beneEts of lower 

deEation with the marginal costs of higher than optimal o u t p u t deriving from surprisingly 

lower levels of the instrument. Thus, in the end, the reason for our new result is that 

multiphcative instrument uncertainty distorts the trade-off faced at the margin by the 

pohcy maker when choosing the optimal level of the instrument. 

StiU from (3.23) we can prove the following proposition: 

P r o p o s i t i o n 3.2 Multiplicative uncertainty always worsens the stabilisation role of 
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(/le eĵ êĉ  on (/le credz6%Z%(̂  o/ moMe^ar^ poZzc^ M ^ (/le 

0/ 7M?/Ẑ %pZ2co(zf6 i^ncerfom^^ %g reZatzfeZ^ Zar^e (̂ amoZ/̂  2( %77iproi;ea (^de^evioratea^ 

crecZztzZt̂ i/. 

Comparing the instrument feed-back rules (3.16) and (3.20) is clear that multiplicative 

uncertainty makes it optimal for the policymaker to stabilise less the forecast additive 

control error and to adopt greater caution in conducting moneta ry pohcy. The effect of 

multiplicative uncertainty on average inflation can be analysed from the following Erst 

derivative 

2^0-^ (2^ - g) (4 + Aa^) Aa (?/ - ?/^) 
r. , = f To— > 0; (3.27) 

[ 2 ( 2 / ) - a ) + / ) ( r 2 ( 4 + Aa2)] 

with 

(7^ ^ 2 (a - 2/3) /;9 (4 + Aa"). (3.28) 

Here we have the following caaes: 

i) for 0 < < 2 (cK — 2^3) /,9 (4 + Aa^) the inflationary bias under multiplicative 

uncertainty is increased as cr^ increases; 

ii) for o"̂  > 2 (a — 2/3) //? (4 + Aa^) > 0 the deflationary bias under multiplicative 

uncertainty is reduced as cr^ increases. 

This ambiguous eSect of multiplicative uncertainty on t h e credibility of monetary 

policy is new in the t ime inconsistency literature. The s tandard result, as exemplified by 

Swank (1994), Pearce and Sobue (1997), Letterie (1997), Letterie and Lippi (1997) and 

Schellekens (1998), is tha t multiplicative uncertainty unambiguously improves the cred-

ibility of discretionary monetary policy by inducing a more cautious stance of monetary 

policy. Thus the standard result is that imperfect monetary control constrains the temp-

tations of the policymaker to surprise the private sector. However in all these models 

the policy instrument is the supply of money and the issues of lags in the transmission 

of the eSects of monetary policy and overlapping nominal wage contracts are excluded 
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from the azialysis. Here we show that in a more complex model , closer to actual pohcy 

making, the eEect of multiphcative uncertainty on credibility is ambiguous and depends 

on the level of the volatihty of multiphcative control errors. This ambiguity stems from 

the possibility in our model of having under the time consistent monetary policy both a 

deflationary bias and an inBationary bias. 

Finally we consider the implications of the introduction of multiplicative uncertainty 

for the variance of inHation. We have the following proposition: 

P r o p o s i t i o n 3.3 T/ie iTitrodiictMn, 0/ a margmaZ mcrecLse 0/ mitfttpZicatiue itTtcertamti/ 

This proposition follows from the first derivative of (3.25) which can be showed to be 

[Trl 

dal =0 (2^ - a:) 

3.4 .2 O u t p u t 

Without multiplicative uncertainty equilibrium output is 

Let's take unconditional expectations of (3.19) and (3.30). In both cases expected 

output will be equal to the natural level 

[1/] = ^ [2 /^] = 2/n; (3.31) 

while the variances of output are given by 

and 
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(2/ - ?/n)]^ 
2 r i u ^'*/j ^ j \ / ^ ' 

^ " [ 2 ( 2 ^ - ( , ) + / ? a ^ (4 + Aa2)]' ' ( l + cr^) ( 2 / 3 - a ) ' ' ' ' 

a/3 

2/3 — a 

2 

a: 2 
(3.33) 

Here we have the following proposition: 

P r o p o s i t i o n 3 .4 T/ie 0/ a maz^maZ mcre&se 0 / 

mcT^oaea (/le 0/ 

This proposition follows from the Erst derivative of (3.33) which can be shown to be 

[?/] _ [(Aa)^ (?/ - + 0-2] 

3.4 .3 Social welfare 

Let's analyse the imphcations of multiplicative uncertainty for social weEare. The uncon-

ditional expectation over society's period loss function can b e expressed in the following 

convenient way 

[Z,] = (E [vr])̂  4- [vr] + A^^ + AVar [1/] - (3.35) 

After substituting the relative expressions for the variances and unconditional expec-

tations under the two cases here considered we have 

pry-i _ [ ( 2 ^ - a ) ^ + ; 0 % ( 4 4-Aa^)] [a !A(^- i /n ) ] ' , 
^ [ivj — —̂  h Al/ 

' 2 ( 2 ; 0 - a ) + ^ ( 7 2 (4 + A(,2) " 

(3.36) 
(1 + (o: " 2/)) (a — 2/))' 

and 
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B [L-'"] = (3J7) 
^ ^ 4 (a - 2/))=^ ^ 

Now it is possible to show the following proposition: 

Propos i t i on 3.5 jy t/ie amowMt o/ ?/nce7^amti/ %5 reZat%t;eZi/ smoZZ 

mtrocZi/ct^oM weZ/'are (fecreoam^. On t/ie contrary z/ita omo'unt 5%^c%en% Zay^e mwZ-

t%pZ%cat%?;e i/ncerfamti/ Aoa an am6zp'uo2(5 eĵ ^ect on t/ie acpecteog gocW /oaa wMc/i depends 

on tAe T^eZatife importance o/ tAe c7W%6%Z%t̂  prob/em regpect to t/ie _̂ ea%6%Z%t̂  pro^Zem; 

t/ie Zayyer %a tAe credî zZzt̂ / pro6Zem Wt/i reapect to t/^e /ZearzAzZtt̂  pro6Zem t/ie more Zt&eẐ  

mwZt^pZicatzre ?/ncertowt^ zmprofea aocmZ weZ/'ore. 

The overall eEect of multiplicative uncertainty on social loss can be examined from 

the following Erst derivative 

[I,] _ [2 - a ) (2/) - g) + ,9^0-^ (4 + Aa^)] (4 + Aa^) ^ [aA 

" [2 (2^ - a ) + /)(72 (4 + Aa^)]" 

^ _ ( 4 + ^ ^ ' (ggg) 

(1 + 0-2) ( 2 ^ - a ) 

with 

o - 2 ^ 2 ( a - 2 / ) ) / / 3 ( 4 + Ao!2). (3.39) 

Here we have two cases depending on the dimension of multiphcative uncertainty: 

i) for 0"̂  < 2 (a — 2,0) //3 (4 + Aa^), we have 

^ > 0 ; (3.40) 

ii) for o"̂  > 2 (a — 2/3) / / ) (4 + Aa^), we have 

(3.41) 
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with 

^(4) -
[2 (2/? - a ) + (4 + 

oA (l + (7^) (a - 2^) ^ 2 (a - 2/3) (a - /9) + (4 + Aa^) 

(3.42) 

Thus, if the credibility problem is large enough relatively to the Hexibihty problem, 

the introduction of sufEcient multiphcative uncertainty is likely to reduce the social loss 

compared to the case when there is only additive instrument uncertainty. A similar result 

has been found, for example, also by Schellekens (1998), Let ter ie (1997) and Letterie and 

Lippi (1997). They found contrary to Swank (1994), where multiphcative uncertainty 

always improves social welfare, tha t the effect of multiplicative uncertainty on social 

welfare is ambiguous depending on the size of the credibility problem. Devereux (1987) 

has provided the same result also for the case when there is only additive uncertainty. 

Using a model with endogenous wage indexing, along the lines of Gray (1976), he has 

shown that uncertainty is more likely to increase welfare when the credibihty problem 

becomes more important. The main diEerence of our analysis with respect to the previous 

literature is that now when multiplicative uncertainty becomes more advantageous at the 

same time the occurrence of a deSationary bias is more likely. 

3.5 Conclusion 

In the present analysis we have tried to re-examine the issue of the inflationary bias 

associated with discretionary monetary pohcy by using an extended version of the Barro 

and Gordon framework, closer to actual pohcymaking. The model developed has yielded 

some results that question the previous findings. In particular we have shown tha t time 

inconsistency does not necessarily imply an inflationary bias, bu t may yield a deSationary 

one instead. In this respect our framework under specified circumstances provides a 
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counterexample to Barro and Gordon's famous result. 

This surprising Ending implies that the current use of t h e time-inconaistency paradigm 

as a possible explanation of episodes of persistent and excessively high inflation rates 

should be more cautious. Actually, our model predicts t h a t economies which feature 

a relatively large incentive to increase output above its long-run level are more likely 

to be plagued by a deHationary bias. In this case the implementation of policy should 

be characterised by a relatively more imprecise control of the pohcy instrument. An 

Inflationary bias is more likely to be present in economies where the credibility problem 

is relatively less serious. Here the implementation of policy should be characterised by a 

relatively better control of the pohcy instrument. 

Some recent works by Nicoliui, Nobay and Peel have shown that Barro and Gordon's 

inflationary bias result is not robust to interesting modifications of the original framework. 

In particular they have examined the implications of the introduction of microfounda-

tions, with a general equihbrium model, and asymmetric central bank preferences. Our 

analysis has confirmed the above finding. 

However, in contrast to Nicolini we have used a framework closer to that used by 

Barro and Gordon, while unhke Nobay and Peel we do n o t obtain a deflationary bias 

under a regime with commitment and the superiority of t h e ex ante optimal monetary 

policy still holds in our model. The latter result crucially depends on the assumptions 

about the socially optimal level of inflation. If we assume an inflation target greater than 

zero in the pohcy maker's loss function, we may have in ou r framework a deflationary 

bias also in the case of commitment. 
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Figure 3.1 - Dynamic stability when a/2>p. 

& 

Figure 3.2 - Dynamic stability when a/2<p. 
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Chapter 4 

Designing instrument rules for 

monetary stability: the opt imal i ty of 

interest-rate smoothing 

4.1 Introduction 

In chapter 2, section 2.9.3, we have discussed Taylor's view on the debate on rules versus 

discretion in practice. He argues that the rules versus discretion dilemma is indeed more 

a semantic issue: if a policy rule is interpreted more generally as a systematic behaviour 

there need not necessarily be a trade-off between flexibility and commitment. 

This view on pohcy rules is questioned by McCallum by using the Barro-Gordon 

framework. He shows that the presence or absence of a systematic behaviour is not 

enough to distinguish between rule-like behaviour and discretion as the presence of a 

systematic behaviour under a discretionary regime does not eliminate the emerging of an 

inflationary bias. 

In this chapter the criticism of McCallum is questioned. In particular we will show 

that under specified circumstances optimally designed instrument rules may render neg-

ligible the inflationary bias associated with time consistent monetary policy without 



prejudice to stabilisation of shocks. Furthermore, our framework sheds also some light 

on the puzzliug issue of the inertial behaviour followed by central bankers in the setting 

of interest rates, i.e. the practice of interest-rate smoothing. 

In section 4.2 we provide an analytical distinction between instrument rules and target 

rules. Section 4.3 discusses the empirical evidence on interest rate rules. In section 4.4 

the model is illustrated. In section 4.5 we consider the simple case of no interest-rate 

smoothing and replicate McCallum's finding. The case of sluggish adjustments of the 

interest rate is examined in section 4.6. Here the most innovative results of the analysis 

are shown. Section 4.7 concludes. 

4.2 I n s t r u m e n t ru les ve rsus t a r g e t r u l e s 

In our analysis we will focus our attention on instrument rules and in particular on 

interest rate rules. Thus a first step should be to define formally an instrument rule. 

Wi th the aim of deHning rigorously what are instrument rules it might be useful first to 

compare them with an alternative kind of rules: target rules. 

Svensson (1996) proposes the following distinction: "Set t ing the instrument to make 

the inSation forecast equal to the inflation target is an example of a which, 

if apphed by the monetary authority, wo^ld result in an endogenous optimal reaction 

function expressing the instrument as a function of the available relevant information. 

This is different from an ru/e that directly specifies the reaction function for 

the instrument in terms of the current information." 

This dichotomy is not generally accepted. McCallum (1997b), for example, argues 

that the distinction between instrument rules and target rules is merely theoretical. Judg-

ing from a practical perspective, the importance of a target rule that is not expressed in 

terms of a feasible instrument variable is debatable. Consequently, he proposes the fol-

lowing definition: " a monetary pohcy rule is a formula that specifies instrument settings, 

with the choice of a target variable and path constituting only one ingredient". 



In the time-inconsistency literatm-e there is a standard fbrmalisation of instrument 

rules and target rules. Instrument rules are identiGed with a fixed formula that specifies 

the decision rule of the pohcy maker and are interpreted in terms of the analytical 

distinction between commitment to a rule and discretion. T h e deEnition of target rules 

is found instead within the normative side of the literature, r a t h e r than in the descriptive 

one. 

Rogoff's (1985) is considered the pioneer of strategic delegation in monetary policy. 

The proposal of changing monetary institutions k r dealing with the issue of time in-

consistency and the alleged inflationary bias is the core i dea behind the approach of 

monetary delegation. Recently the delegation approach has been extended by the work 

of Walsh (1995a), Persson and TabeHini (1993) and Svensson (1997a) among others, with 

the introduction of incentive schemes or pohcy targets in order to completely remove the 

inflationary bias. As pointed out by Rogoff the optimahty of delegation of monetary 

pohcy to a "weight-conservative" central banker suggests also an alternative interpre-

tation of the delegation process. In particular he shows t h a t this kind of solution to 

the inflationary bias problem can be interpreted also as an inHation targeting scheme 

baaed on punishments and rewards. Similar considerations have been made on Walsh 

contracting solution too. For example, Persson and Tabellini (1998) have stressed the 

close relationship between inHation targeting schemes and contracts baaed on penalties 

conditional on realised inflation.^ Also Svensson's "target-conservative" central banker 

can be indirectly related to an inEation targeting scheme as it is possible to show that 

an optimal inEation target is equivalent to an optimal linear inflation contract. 

Other types of target rules have been considered by Rogoff: monetary targeting, 

interest-rate targeting, etc.. But in aH the cases considered the target rule has been 

modelled by including in the central bank's objective function some weight on achieving 

the specified target. 

In the following sections we wiH consider a general deHnition of an instrument rule 

'̂ See also Walsh (1997) for a broader discussion on inflation targeting regimes. 
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for the interest rate which yields some interesting insights o n the role that can be played 

by instrument rules in monetary policy. 

4 .3 T h e empi r i ca l ev idence on i n t e r e s t r a t e ru les 

Despite the great importance of the interest rate as a policy instrument only recently the 

empirical and theoretical literature has focused on interest r a t e rules.^ The path breaking 

work of Taylor (1993) started the debate. There has been a large body of literature 

describing the macroeconomic implications of interest-rate smoothing, which assumes the 

presence of an interest-rate smoothing or alternatively an interest-rate targeting objective 

in the loss function of the policy meiker.^ However, in this line of research interest-rate 

smoothing is not related to an explicit rule for setting the interest rate. 

The empirical evidence on the interest rate rule followed by central banks in the last 

two decades can be summarised by the following form 

n = 7 n - i + (1 - 7) n ; (4.1) 

with 

r* = + %1 (TTf - TT*) + (2/( - ?/*); (4.2) 

where 0 < 'y < 1, is the nominal interest rate and t h e variable f t is an operative 

target given by expression (4.2). In this speci&cation the operative target is a function 

of both inHation Tr̂  and output 2/t expressed as deviations f rom trend levels; r* is trend 

nominal interest rate and %2 positive parameters. This policy rule implies that 

^In the words of Blinder (1998, pp.26-29): "Returning to Poole's dichotomy [on the choice of monetary 
instrument]... in the end, real-world events, not theory, decided the issue. Ferocious instabilities in 
estimated LM curves in the United States, United Kingdom, and many other countries, beginning in 
the 19708 and continuing to the present day, led economists and policymakers alike to conclude that 
money-supply targeting is simply not a viable option....So interest ra tes won by default". 

^Reviews on this literature are provided by Cukierman (1992), Goodhart (1996), Walsh (1998), 
Clarida, Gall and Gertler (1999), Sack and Wieland (1999). 
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the interest rate reacts to inAation and output gap but there is only partial adjustment to 

these variables due to presence of an interest-rate smoothing component. The common 

feature of all estimates of the degree of inertia in the central bank's response, 'y, is tha t 

they are large and highly significant, normally close to one.'^ 

Using the words of Clarida, Gall and Gertler (1999, p. 1688): "The existing theory, 

by and large, does not readily account for why the central bank should adjust rates in 

such a sluggish fashion. Indeed, understanding why central banks choose a smooth path 

of interest rates than theory would predict is an important unresolved issue". 

One important exception is constituted by Woodford (1998). He provides a rationale 

for a central banker with an interest-rate smoothing objective in terms of an optimal 

monetary delegation problem. Among other relevant contributions, his model provides 

also a New Keynesian perspective of the issue of time inconsistency.^ However his analy-

sis is based on two crucial assumptions. He postulates t h a t in the social loss there is 

an interest-rate targeting motive and that there exists a central banker that prefers for 

interest ra te to deviate farther from its target. In this latter case, as observed by Wood-

ford, the interest rate target can hardly be interpreted ag a target. These assumptions 

are needed to show that it can be advantageous for society t o delegate monetary pohcy 

to a central banker who includes in his loss function an interest-rate smoothing objective. 

Unfortunately these assumptions seem quite atf Aoc. As we will see later on, our analy-

sis provides also an alternative view on the inertia observed in the response by central 

banks to changes in macroeconomic variables, without using t h e restrictive assumptions 

considered by Woodford. 

' 'in general the estimated value of 7 is on the order of .9. See the review in Clarida, Gali and Gertler 
(1999). Sack (1998) estimates for 7 a value of 0.63, with a standard error of 0.08. Higher values are 
found by Orphanides (1998) and Clarida, Gali and Gertler (1998a,b). 

®See also Clarida, Gali and Gertler (1999) for a similar attempt. 
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4.4 The model 

The analysis is based on a stochastic rational expectations IS-LM model. Aggregate 

supply is given by a standard expectations augmented Phill ips curve 

2/t = 2/n + a (vTt - TT̂ ) + (4.3) 

where is the level of output, Tr̂  the inflation rate and is a random disturbance nor-

mally distributed with mean zero and variance cr .̂ Private sector 's inHation expectations, 

TT̂ , are formed rationally. The parameter a is positive. 

Aggregate demand is given by 

2/̂  = 3/n " (^t " " p) + (4 4) 

where is the nominal interest rate, p is the long-run equilibrium real interest rate 

and is a stochastic disturbance normally distributed with mean zero and variance <7̂  . 

The stochastic disturbances and are assumed to be independent of each other. The 

parameter is positive.^ 

By equating (4.3) and (4.4), after some manipulations we can obtain an expression for 

inflation as a function of the nominal interest rate, inEation expectations and exogenous 

variables 

TTt = —p -j TT. f t -I (4.0j 

a a CK a a 

This equation can be expressed also in terms of interest rate expectations in the 

following way. After taking expectations of (4.5) we get 

TT̂  = — p. (4.6) 

^The speciEcation of the aggregate demand with current period inflation expectations has been used 
also by Clark, Goodhart and Huang (1999). 
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Substitution of (4.6) in (4.5) implies 

O. -\- j3 fi 1 1 / A r-,\ 
TTt = - p 4 rt 4 (4.7) 

a a a CK 

consequently the aggregate demand equation can be rewri t ten as 

m = 2/n - (rf - ) + lit. (4.8) 

Turning to preferences, as usual it is assumed that t h e government's preferences 

coincide with those of society. The preferences are represented by the government's 

loss function 

y = (4.9) 
t=i 

where with 0 < 6 < 1, is the discount factor and t h e government's period loss 

function is given by 

= TTt + A (?/t — 2/)̂  ; (4 10) 

where the parameter A is a relative weight. In order to introduce the issue of time 

inconsistency it is assumed that the government wishes t o increase output above the 

natural level, with ^ > 2/n-

Monetary policy is delegated to a central banker whose preferences are given by: 

= (4.11) 
t=i 

where it is assumed that the central banker's period loss function is identical to 

expression (4.10). 

Last but not least, an important novel element of our mode l concerns the way mon-

etary pohcy is implemented. The interest rate is the instrument used by the monetary 

authority k r achieving its goals. In the following analysis we will consider eGicient in-
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strument rules for setting the nominal interest rate. The general specification of these 

instrument rules wiU be 

n = + (1 - 7) f t ; (4.12) 

where the interest rate level chosen by the central banker is expressed as a convex 

combination of two components, with 0 < ^ < 1. One is a target ing component, in the 

sense that the variable f* is an operative target which expresses the level of the interest 

rate in terms of a specified formula. The other is a partial adjustment term, with the 

interest rate dependent upon past values of a component of r* to be defined. 

This general specification for an interest rate rule is consistent with the empirical 

evidence on interest-rate smoothing, as expressed by (4.1). But in contrast with the 

specifications usually considered in the literature it is based only on a component of the 

lagged interest rate. Later on we will compare more in detail th i s alternative speciScation 

with the one usually postulated in empirical analysis. 

Now a crucial parameter in the following analysis will be --y, which expresses the Hxed 

degree of inertia in the central bank's response. We suppose t h a t monetary authorities act 

gradually with a certain degree of monetary inertia for some reasons. Candidate reasons 

that have been adduced in the hterature are several: forward-looking behaviour by private 

agents, measurement errors associated with macroeconomic variables, uncertainty about 

structural parameters, concern for the Hnancial stabihty of t h e banking system, adverse 

reactions of financial markets to frequent modiGcations in t h e direction of short-term 

interest rates. ̂  

In contrast to the standard approach for modeUing an interest-rate smoothing motive, 

we do not include in the central bank's loss function an objective of minimising the 

deviations of current level of interest rate from previous period levels, as done for instance 

by Woodford (1998). This latter approach would imply t h a t the central bank's period 

^For a recent review see for example Sack and Wieland (1999). 
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loss function should be modiEed in the following way 

Z,t = 7r̂  + A(?/^-2/) + ( / ) ( r t - n _ i ) ; (4.13) 

where is the weight assigned by the central banker t o t h e interest-rate smoothing 

objective. The parameter y; is usually assumed to be common knowledge among players. 

On the contrary, we suppose that this interest-rate smoothing motive is explicitly 

incorporated in the policy rule adopted by the central bank. T h e reason for this different 

approach is rather simple. The idea is to see whether t h e r e might be a superiority 

of instrument rules over target rules in providing an explanation for the optimality of 

interest-rate smoothing. This seems to be a promising route as in principle instrument 

rules present some advantages with respect target rules. F i r s t target rules modify the 

policy maker's objective function while instrument rules no t . Second, the specification 

of instrument rules can be relatively more flexible than in t h e case of target rules. 

How plausible is this alternative formalisation? Sack (1998) for instance says that: 

"many empirical studies of monetary policy incorporate an explicit interest-rate smooth-

ing incentive in the objective function of the Fed. However, introducing this argument 

has httle justiHcation beyond matching the data. Furthermore, the above statistics pro-

vide evidence of gradualism only if the Fed would otherwise choose a random-walk policy 

in absence of an interest-rate smoothing objective. Therefore, while establishing that 

the funds rate is not a random walk, these statistics do not necessarily provide evidence 

of graduahsm in monetary policy." Moreover Sack and Wieland (1999) offer several ar-

guments, discussing the empirical evidence supporting them, tha t explain why central 

banks may have an incentive to smooth interest rates without assuming an interest-rate 

smoothing objective in their loss function. 

We interpret interest-rate smoothing as an institutional feature of the implementation 

of monetary pohcy in practice and not as an object in the policy maker's loss function. 

While gradualism is a stylised fact, on the contrary there is no evidence of a central 

bank's having as goal or as intermediate target the minimisation of the deviations of the 
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current level of interest rate from previous period levels. 

Hence, in the present framework we assume that the central bank's behaviour is 

characterised institutionally by some degree of monetary inert ia and that this stylised 

fact is incorporated in the pohcy rule followed, with the parameter 'y expressing the 

speciGc degree of inertia. Moreover we assume also that t h e policy maker can choose 

ex ante the speciEc fixed value of 'y (within the defined range) in order to stabilise 

inEation and output optimally. This means that the presence of inertia is introduced 

exogenously and justified by the above arguments, but the specific degree of gradualism 

in the adjustment of the interest rate is chosen endogenously by the central banker. 

It is interesting to notice that the described process for sett ing the monetary instru-

ment is very similar to that examined in chapter 3, where we considered the caae when the 

monetary authority does not control perfectly the instrument. Following Cukierman and 

Meltzer and others we assumed that the variance of multiplicative control errors, like 

the parameter 'y, is an institutional feature of the implementation of monetary pohcy 

that can be chosen ex-ante optimally. Nevertheless, the case of instrument uncertainty 

and tha t of interest-rate smoothing must be kept separated: a conservative use of the 

monetary instrument, due to the presence of control errors, does not necessarily mean 

gradualism.^ 

A crucial assumption is that the systematic behaviour followed by the pohcy maker 

and embodied in the policy rule (4.12) is generally understood by the public. In order 

to understand how the speciGc value of 'y can be inferred by private agents we need to 

complete the speciBcation of the interest rate rule considered and compare it with the 

standard specification used in the empirical literature. So let 's see what can be a plausible 

specification for and Substituting the policy rule (4.12) in (4.7) and (4.8), by using 

and we get 

^For instance, this point is stressed by Stock (1999). 
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CK a a a 
(4.14) 

and 

2/t = 2/n - ,0 (1 - 7) ( n - r^) + 2^. (4.15) 

Because the objective function is linear quadratic we can restrict our attention, with-

out loss of generality, on specifications of that are hnear in t h e state variables appearing 

in the reduced forms (4.14) and (4.15). Thus we can write 

f t = a 4- (4.16) 

Now suppose that the pohcy maker's optimisation problem consists in choosing the 

parameters a, b,m aad n. If the degree of monetary inertia is zero, tha t is ^ = 0, and 

is ehminated from (4.16) we get an expression which is analogous to that examined by 

McCallum (1993) for discussing the importance of the presence of a systematic behaviour 

in order to distinguish between rule-like and discretionary behaviour. ^ 

The operating procedure described above is supposed t o be an institutional feature 

of monetary pohcy and is common knowledge among all t h e players of the policy game 

examined. Moreover, this procedure is operative under both discretion and commitment. 

Of course the optimal parameter values may change according to the given monetary 

regime under which the central banker operates. However, it bears repeating that the 

described pohcy rule operates despite the fact that the policy regime is discretionary. As 

suggested by McCallum, the presence of this policy rule simply re jec ts the idea that the 

^ McCallum (1993) does not consider explicitly shocks in his policy rule but the line of reasoning is the 
same: the systematic procedure followed in the implementation of policy consists in choosing optimally 
the value of the parameteis which relates the relevant state variables t o the level of the control variable. 
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policy meuker adopts a systematic behaviour in setting the monetary instrument. 

The question McCallum poses is whether the presence of this systematic behaviour 

under a discretionary regime may imply outcomes that are distinct from the case where 

this systematic behaviour is absent and, in particular, if t h e s e outcomes are the same as 

those pertaining to a regime with commitment. We investigate the same question but 

with the introduction of an additional element concerning t h e speciHcation of the pohcy 

rule examined by McCallum. In particular we consider t h e possibihty that the pohcy 

ma]{er also adopts a systematic inertial behaviour in choosing the level of the interest 

rate. 

Relative to the partial adjustment term we consider t h e following specification: 

n = a + bf^ + cn_i ; (4.17) 

where we assume that the inertial component in the policy rule is constituted only 

by the systematic component of the operative target f f . T h e rationale for this restriction 

is rather intuitive: smoothing interest rate in proportion t o or would aSect the 

stabilisation of shocks in a suboptimal way, while the time-inconsistency problem we are 

seeking to tackle is related only to the systematic component of the policy rule. 

Let's compare our specification of the instrument rule for the interest ra te with the 

standard one used in the hterature. Using (4.16) and (4.17), it is possible to show that 

(4.12) can be expressed also as 

n = 'yrf.i + (1 - 'y) n + 7^ (f^-1 - r^-2) - 7 (1 - v) + nttf_i). (4.18) 

This result is derived formally in Appendix A. Expression (4.18) resembles expression 

(4.1). Actually only the laat two terms of (4.18) are not included in (4.1). If the degree 

of inertia in the central bank's response -y is close to one - and hence past changes of 

f t are relatively small - estimates of 'y inferred from the speciBcation (4.18) should be 
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very close to those derived from (4.1). In the following analysis we will see. tha t under a 

discretionary regime it is optimal for the central banker and society to have a degree of 

gradualism 'y close to one, which is consistent with the empirical evidence on interest-rate 

smoothing. 

An important aspect of the present analysis, that needs t o be clarified, is the exoge-

nous introduction of dynamics - by means of the speciGed instrument rule - in a static 

model of the economy. As the model is static, interest-rate smoothing becomes relevant 

and the nature of the model becomes dynamic only if there exists an optimal path along 

which the nominal interest rate passes from an excessively high initial level, due to the 

presence of an inflationary bias, to a lower level with inEation closer to the socially opti-

mal rate. We wiU see in the subsequent analysis that the existence of such optimal path 

depends crucially on the presence of a sufficiently high level of 'y. If ^ is too low the 

speciGed rule for the interest rate is no longer optimal as in th is case the speciRcation of 

the optimal rule should be static, without any lagged variables. 

Furthermore, the speciBed policy rule reSects the recurrent use of operating targets 

for the interest rate controlled by central banks. However a typical specification for the 

operating target would be to express in terms of the current level of inflation and 

a proxy for real activity, as in equation (4.2). Here we consider instead an alternative 

specification for which takes account of all the relevant s t a t e variables present in the 

model. Nevertheless, using the first order condition of the policy maker's optimisation 

problem, it is possible to show that in equilibrium the specification of r* resembles more 

closely the speciRcation of the operative target for the interest ra te popularised by Taylor 

(1993). 

In the following sections we will suppose that the implementation of monetary pohcy 

follows three stages. In the first stage, the government delegates monetary pohcy to a 

central banker and instructs him to follow an assigned instrument rule, given by (4.12). 

In other words the choice made by the government consists t o direct the central banker 

to follow a systematic behaviour in the setting of interest rates. In the second stage. 
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the central banker makes the ex-ante choice of that is he chooses the fixed degree of 

monetary inertia introduced in the economy. In the third stage, the parameter values in 

are derived from the optimisation problem of the central banker. Of course the stages 

become two in the case of no interest rate-smoothing. 

4.5 N o i n t e r e s t - r a t e s m o o t h i n g 

4 .5 .1 C o m m i t m e n t 

In order to rephcate McCaHum's results, we start first with t h e case when the monetary 

authority does not change smoothly the interest rate, i.e. 'y = 0 in the instrument rule 

(4.12). In this case we have that the interest rate is given by 

r* = ft; (4.19) 

with (4.16) replaced by 

f t = a + + nut, (4.20) 

where there is no lagged variable. 

In our framework, due to the presence of an instrument rule of the type of (4.12), the 

actual choice variable of the monetary authority is f^. Hence the relevant expectations 

are those that the private sector k r m s on Prom (4.19) we have 

< = (4.21) 

Following Svensson (1997a) and Clark, Goodhart and Huang (1999), in the commit-

ment solution the central banker internalises in his minimisation problem the impact of 

his decisions on the interest rate on private sector's expectations. So let's formalise the 

optimization problem of the central banker when he is able to commit in advance to a 
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decision rule for the choice variable r*. We have: 

mm (4.22) 
t=l 

s.t. Eqs. (4.7), (4.8), (4.10), (4.19), (4.21) and [f*]; 

which is equivalent to solve the static problem of minimising the expected period loss 

function 

minEt_ii^t; (4.23) 

s.t, Eqs. (4.7). (4.8), (4.10). (4.19), (4.21) and = E , - i ( f j ; 

DiSerentiating Z,* with respect to and we get the following Hrst order conditions 

-2-7rt - 2A/? (?/t - ^) + = 0; 

Ck 4-
2 — TTt + 2Xp (yt — y) — ^ t ~ i = 0; (4.24) 

where is the Lagrange multipher of [r*]. Eliminating the multiplier 

yields 

—2—TTt — 2A^ (?/t — ?/) + 2 + 2A/) ^2/) — 0. 
a CK 

(4.25) 

Substitution of (4.20) in (4.25) imphes that for optimality we must have the following 
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values for the coeGcients of the decision rule (4.20) 

(1 + A«2)^2' 

(1 + Aa^) 

(1 + AcK̂ ) 
1 

2 ' 

m = —-
(1 + Aa2)^ ' 

n = i (4.26) 

The private sector's expectations are found by taking expectations at t — 1 over the 

reeiction function of the central banker, which gives 

f ' / = p. (4.27) 

Substituting the private sector's expectation in the central banker's reaction function 

gives the equilibrium value of under a regime with commitment 

" ( i + L ) / ' + 

Inserting (4.28) in (4.19) gives the equihbrium value of t h e interest rate While 

substitution of and back in equations (4.7) and (4.8) gives the equihbrium values 

of inEation and output: 

(4.29) 
aA 

1 + Aa2 

(4.30) 

Prom (4.19) and using (4.28), it is possible to see that average nominal interest rate 

is equal to the long-run equilibrium real interest rate, p. Whi le from (4.29) we can see 

that under a regime with commitment average inflation is equal to zero. 
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4 .5 .2 D i s c r e t i o n 

Now consider the optimization problem of the central banker when he chooses in a 

discretionary manner. In this case the coefficients in a r e chosen period by period, 

rather than once and for all, and private sector's expectations are no longer a control 

variable. Here the pohcy maker solves the following problem 

.Bf-i niin (4-31) 

s.t. Eqs. (4.7), (4.8), (4.10), (4.19), (4.21); 

where, aa observed by Persson and TabeUini (1998), it is possible to conclude that 

the expectations operator becomes redundant. 

Differentiating Z,* with respect to f t we get the following Erst order condition 

—2^7rt — 2A/) (^t — ?/) = 0. (4-32) 

Again, we postulate that the central banker's reaction function is represented by 

(4.20). This yields the following optimal values for the coefficients of the decision rule 

considered 

a [p + aA (?/ - ?/n)] 

^ ' (1 + Aa2)^ ' 

_ (1 + Aa^) + a 

(1 + Aa2)^ : 

" " ( l + Aa^)^ ' 

n = —. (4.33) 

Comparing the optimality conditions (4.33) with those correspondent to the caae of 
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commitment, we can observe that now a is negative instead of positive, while in the 

numerator of b the term (/3 — a ) is disappeared. The pr ivate sector's expectations are 

found by taking expectations at t — 1 over the reaction funct ion of the central banker, 

which gives 

rf'"' = /) + aA (1/ - . (4.34) 

Repeating all the substitutions made in the caae of commitment we can get the 

following equihbrium values for the cage of discretion 

ft=p + aX ® - t,„) - + i".; (-4^35) 

Inserting (4.35) in (4.19) gives the equilibrium value of the interest rate While 

substitution of and back in equations (4.7) and (4.8) gives the equilibrium values 

of inEation and output: 

TT̂  = aA (^ - ^n) - (4.36) 

= ^ " + 

From (4.19) and using (4.35), it is possible to see that average nominal interest rate 

is higher than in the caae of commitment, as it is equal to [/) + aA (^ — ?/n)]. While from 

(4.36) we can derive the famous result that under a regime with discretion average inHa-

tion is characterised by an inflationary bias, equal to [cxA (^ — ^n)]- Thus, as observed by 

McCallum, the presence or absence of systematic behaviour is not enough to distinguish 

between rule-like behaviour and discretion, as the presence of a systematic behaviour 

under a discretionary regime does not remove the inflationary bias. 
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4.6 Interest-rate smoothing 

4 .6 .1 C o m m i t m e n t 

Let's consider the case of interest-rate smoothing. Consider again first a regime where a 

commitment strategy is available to the central banker. In t h i s case the instrument rule 

we win consider for the interest rate is (4.12), with (4.16) a n d (4.17). 

The optimization problem of the central banker when he is able to commit in advance 

to a decision rule for the choice variable can be expressed as 

mm (4.38) 
t=\ 

s.t. Eqs. (4.14), (4.15), (4.10) and . 

This is now a dynamic programming problem with two control variables, and and 

one s tate variable, the lagged variable As shown by Lockwood and Philippopoulus 

(1994) and Lockwood, Miller and Zhang (1994) and (1998), t h e solution can be obtained 

by solving the following equation with the value function 1/ ( ^ - i ) : 

y (n_i ) = min (n ) ] ; (4.39) 

S.t. Eqs. (4.14), (4.15), (4.10) and . 

As we have a linear-quadratic problem, y (f^) must also be quadratic. Without loss 

of generality, we can set 

y {^t) = ^0 + - (4 .40) 



Now using the fact that = r* — (mft + nw*,), we have 

14(n) = 2(gi + g2f;). (4.41) 

DiSerentiating y ( f ^_ i ) with respect to and we get the following first order 

conditions 

—2^ (1 — 7) ^ 2A/? (1 — "y) (?/t — ^) + 26^1 + 26^2r( + Ht-i = 0; 

E. t-i 2 (1 - 7) — + 2/)̂ ^ (1 - 7) (z/t - 2/) - = 0; 

(4.42) 

where Ot_i is the Lagrange mnltipher of [r^]. Eliminating the multiplier 

yields 

0 — " 2 ^ (1 — 7) TT̂  — 2A/3 (1 — 'y) (?/t — 3/) 4- 26̂ % + 2^^2rt 

4-2 (1 — 'y) — 4 - 2A/? (1 — 'y) — ^ ) . (4.43) 

Substitution of (4.16) and (4.17) in (4.43) implies that for optimality we must have 

the following values for the coefficients of the decision rule (4.16) 

a = 

b = 

c = — 

[p (1 - 3/) - 6i9i] 

(1 4- Aa^) (1 — ^)^ 4- 6^20!^' 

(1 — 7)^ (^^ — 4- A/?^0!^) 

(1 + Aa2) ^2 (1 _ ' 

0,2^ (1 - 7) 

(1 4- Aa^) (1 — 'y)^ 4-
1 

m 
(1 - 'y) (1 4- AcK̂ ) /)' 
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The private sector's expectations are k u n d by taking expectat ions at t — 1 over 

Substituting the private sector's expectations in the central banker's reaction function 

gives the equilibrium value of under a regime with commitment: 

p ( l - 'y) - 6^1 ^ "y (1 - I') 1 1 

(1 —'y)^4-i5^2 (1 — + (1 — ^ ) ( l 4 - A a ^ ) / 3 (1 — 
(4.46) 

Inserting (4.46) in (4.12) gives the equihbrium value of t h e interest rate While 

substitution of and back in equations (4.14) and (4.15) gives the equilibrium values 

of inflation and output: 

c _ [P^2 + (1 - 7) ^1] ^ Aa 

^ (1 — 'y)^ + 6^2 (1 — 7)^ + % ^ ^ ^ 
(4.47) 

Prom (4.47) emerges an important difference with respect to the static case, without 

interest-rate smoothing. We can observe from the equihbrium value of inflation that 

interest-rate smoothing allows the pohcy maker to smooth inflation over a number of 

periods. 

Following Svensson (1997a), in order to find and ^2 we can apply the envelope 

theorem on (4.39), which combined with (4.40) imphes 



^ ( n - i ) = 2 (^1 + 02^-1) = -Bt-i [2^ (TTt)]; (4.49) 

or 

IdentiEcation of and 02 gives 

(4.50) 

e, = ; (451) 
(1 - ^) + (1 - ^) + (̂ ^2 

^2 = 0; (4 52) 

% . (4.53) 

If ^2 = 0, then also = 0 and the value function (4.40) becomes equal to a constant. 

Hence in the case of ^2 = 0 the optimization problem is no t any more a dynamic pro-

gramming problem but is reduced to a static one-period issue. In this caae interest-rate 

smoothing cannot be optimal. The same consideration can b e made for the second value 

of ^2 when 'y has the following values 

7. ^ (4.64) 

and 

72 = (4.55) 

where the value 'yg given by (4.55) can be excluded by definition as, for 0 < 6 < 1, it 

is greater than one. Thus it cannot be a possible value of 7, being it defined as 0 < 7 < 1. 



Let's see how we can select the relevant solution. 

For convenience we focus the analysis on the parameters of f^. Without loss of gen-

erality, we can write the expression of the equilibrium value of as 

= ^0 4- 1^3'z/t. (4.56) 

Using (4.46), it is possible to see that the values of ^2 given by (4.52) and (4.53) imply 

respectively the following values for the coefficient of 7^_iin (4.56): 

* = (4-57) 

and 

(4.58) 

In order to eliminate the solution (4.57), which implies t h a t interest-rate smoothing is 

not optimal, we can consider the argument used by Lockwood and PhUippopoulos (1994), 

Svensson (1997a), Clark, Goodhart and Huang (1999). T h e y recommend to choose the 

smaller solution as the relevant one. This is based on the fac t that the smaller solution 

has the property to be stable, in the sense that when a small disequihbrium deviation is 

introduced the system returns to the equilibrium value of under a revision rule which 

is consistent with the recursive nature of the optimization problem. 

Now, it is possible to see that when 7 > I'l the solution (4.58) is lower in absolute 

value than that expressed by (4.57) and the opposite occurs when "y < I'l. Moreover, 

if ^ > [1/(1 4- (̂ )] > 'Yi, the solution (4.58) will be less t h a n one in absolute value; the 

same occurs for the solution (4.57) when 'y < .5. In Appendix B it is shown what is the 

revision rule that can be used for analysiug the stability requirement. 

In the following sections we will consider the solution (4.58) as the relevant one, 

assuming for the moment that the central banker chooses ex ante a degree of monetary 

inertia included between the range [1/(1 4- <̂ )] < "y < 1. Later on, we wiU show tha t it is 
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indeed optimal for the central banker to choose ^ in the speciBed range as it is possible 

to achieve the same steady state equilibrium that would b e achieved without monetary 

inertia. Thus assuming that at a given moment in time we have an inHationary bias 

and a disinBationary programme is announced, under a commitment regime the central 

banker is indifferent from the point of view of the steady s ta te between smoothing the 

interest rate over a number of periods or reducing suddenly the interest rate to the lower 

new equilibrium value in the Hrst period. 

Substitution of (4.51) and (4.53) in expressions (4.46), (4.47) and (4.48) yields 

[(1 - 7) + _ ( 1 - 7 ) ^ 1 1 

7(5 ^ 7(5 * ^ (1 — 7 ) (1 4- Ao!̂ ) (1 — 7) 
(4.59) 

[($7^ - (1 - 7)^] [($7^ - (1 - 7)^] ^ Aoi 
= -6 f + - Y T w " ' 

(4.60) 

and 

2/: - 2/n + ^ ^ 

Here it is possible to see that average inSation and interest rate under a commit-

ment regime ^dth monetary inertia are the same aa under a commitment regime without 

monetary inertia, tha t is 

^7 [TT̂ ] = 0, (4 62) 

= p. (4.63) 
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The steady state values or unconditional expectations of InHation and the nominal 

interest rate can be found in the following way. Inserting the equilibrium expressions 

(4.56) and 

= <̂0 + (4.64) 

in the expression of inHation given by (4.14), we can wr i te the equation of inflation 

in terms of the coefficients (j) in the following way 

TTt = [(1 - 7) <̂ 0 - P] + h + (1 - ?) ^ ^ 

(1 - 3/) - 1 

Vt 
a 

a 
-2^. (4.65) 

As in equilibrium we have that 

n = + (4.66) 

we can express as 

n = + ^0 ^ - (4.67) 
i=0 

Substituting (4.67) in (4.65) allows to compute steady s t a t e inHation as 

= (4.68) 

Now, using (4.46), (4.51) and (4.53), it is possible to see t h a t in the case of commit-

ment we have the following values 

(4.69) 

A = (4^™) 
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which after substitution in (4.68) yield the steady s ta te value of inflation given by 

expression (4.62). 

Following the same procedure used above, we can compute the average interest rate. 

In this case we have the following expression 

0̂ + <̂ 1 ' 

Finally, from the comparison of (4.60) and (4.61) with the analogous equUibrium 

expressions for the case of commitment without interest-rate smoothing, it is possible to 

observe that stabihsation of shocks is still optimal. 

4.6 .2 D i s c r e t i o n 

The optimization problem of the central banker when a commitment technology is not 

available can be formalised as 

y (n_i ) = min (f^)] ; (4.72) 
rt 

s.t. Eqs. (4.14), (4.15), (4.10). 

Differentiating y ( ^ - i ) with respect to we get the following first order condition 

0 
— 2— (1 — 'j) TVt — 2XP (1 — 'y) (i/t — J/) + 266i + 2592Tt = 0. (4.73) 

Substitution of (4.16) and (4.17) in (4.73) imphes that for optimaiity we must have 

the following values for the coe&cients of the decision rule (4.16) 

_ (1 — 'y) [aA (?/ — ?/n) + p] 4-

(1 — 7) (1 + Aâ ) 4-
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b = 

c = 

^ (1 - + ^ + g) 

(1 - 1/)" (1 + Aa2) + ^^2^2 ^ 

/97a! (1 - 7) 

(1 — 'y)^ (1 + Ao!̂ ) 4- 6^20!̂  
1 

m = — 

n = 

(1 - ' } ) ( ! + Aa^)^ ' 

( T ^ -

The private sector's expectations are k u n d by taking expectat ions at t — 1 over 

^ (1 - 7) [aA (2/ - 2/n) + p] + (1 - 'y) _ 

(4.75) 

Following the same substitutions made previously for t h e caae of commitment we caji 

get the equilibrium values of f*, inflation and output: 

^ ^ ^ (1 - 7) [aA (1/ - ?/^) + /)] + ^ / ) ? ( ! - 7) 

* O!<$02 — (1 — 7)^ — /) (1 — 7)'' 

^ ^ ^ (4.76) 
(1— 7 ) ( 1 + AO!̂ );0 ' (1—7)/ ) 

[pg2 + (1 - 7) ^1] + (1 - 7)^ (2/ - 2/») 7a'̂ <92 

a!<502 — (1 — 7)^ a!($^2 — (1 — 7) ' 
aA 

1 + Aa^ 
t;,; (4.77) 

Prom (4.77), we can conclude that also here interest-rate smoothing allows the pohcy 

maker to smooth inSation over a number of periods. 

94 



In order to End and 03 we can apply the envelope theorem on (4.39) which combined 

with (4.40) implies 

^ ( n - i ) = 2(^1 + ^2^-1) = 

a ^ (1 — 7) ] <$6)20! — ,6 (1 - '-y)' 

(4.79) 

identiEcation of and ^2 gives 

01 = 
'y(5g2 {,0 (1 - 7)^ + aA (/3 + a ) (^ - ?/^)] + 

0:6^2 (1 — 7) ((̂CK'Y + 2'y;^ — 2/3) + (1 — 7)^ (1 — 'y + (̂ 'y) + ' 

02 

^2 

= 0; 

'̂ŷ cK + 2/) (1 — 'y) + V ' x / + 4/) (1 — 'y) (/) + a ) 

72 — 
+ 2/3 (1 — y)^ — 'y Y 6 ^'y^a^ + 4/? (1 — 'y)^ (/) + a ) 

2^a 

(4.80) 

(4.81) 

(4.82) 

(4.83) 

Here again the case of ^2 = 0 implies = 0 and, hence, the value function (4.40) 

becomes a constant. In this case interest-rate smoothing is no t optimal and the central 

banker's minimisation problem can be expressed in terms of a static one-period optimisa-

tion. Using the general expression (4.56) of the equilibrium value of and the coeGcient 

values in (4.76), the values of 02 given by (4.81), (4.82) and (4.83) imply respectively the 

following values for the coefScient of 

7 . 
1 - 7 ' 

(4.84) 

and 
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- V<5^0!^ + (1 - ( a + /?) 
; (4.85) 

2-\/6 (cK + (1 — 'y) 

and 

V ĉK") + V ( 1 — (cK 4- /9) 

2 y « ( a + / 3 ) ( l - T ) ' 

It is easy to see that the value of given by (4.85) is in absolute value always smaller 

than that implied by (4.86). Hence the choice is between t h e values given by (4.84) and 

(4.85). 

We can eliminate the solution (4.84), which imphes that interest-rate smoothing is not 

optimal, by using the stabihty argument adopted previously. Now, by using rHopitaPs 

Rule, it is straightforward to show that 

lim 
T-,! 

/ "xAcK'y — A y / + 4/^ (1 — 'y)^ (a + /)) 
^ ' = 0. (4.87) 

V 2\/^ (a + ^) (1 - ^) 

Hence it is always possible to find a value of ^ that makes the solution (4.85) smaller 

than that expressed by (4.84), as this latter solution becomes greater than one in absolute 

value for 'y > .5. 

Substituting (4.80) and (4.82) in equations (4.76), (4.77) and (4.78) allows us to 

find the equihbrium values of the interest rate, inEation and output . In general average 

inEation will not be zero. However, an interesting property of interest-rate smoothing 

emerges if we take the limit of average inEation for ^ 1. It is possible to see that we 

in this case have 

hm [ETT ]̂ = 0. (4.88) 

To understand why we have this eEect on steady state inEation aa "y — 1 it is useful 

to consider the limit of the average interest rate. It is possible to show tha t we have 
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lim = p. (4.89) 

This implies that aa 'y ^ 1, the average interest rate under discretion with monetary 

inertia tends to the average value prevailiiig under commitment without monetary inertia. 

The steady state values or unconditional expectations of inflation and nominal interest 

rate under discretion can be derived in the following way. Recahiiig expression (4.68), 

previously derived, it is possible to see that in the case of discretion the expression of 

average inHation is more comphcate ag we have that 

, (1 - ?) [aA (^ - 1/n) + p] + 6^10! . . 

<̂ 1 = _ ,2; (4.91) 
^ 7 (1 - 7) 

6^20! - ^ (1 - 'y)' 

where and ^2 are given respectively by expressions (4.80) and (4.82). Taking the 

limit of (4.68) for 'y —> 1, after inserting expressions (4.90) and (4.91), yields the steady 

state value of inflation given by (4.88). 

In order to find the limit of this complicated expression we have used Maple(c). How-

ever this result can be derived also using the fallowing simpler limits 

lim = —p; (4.92) 
7^1 

hm02 = l ; (4.93) 
'Y-,1 

lim (̂ 2 = 0; (4.94) 
'Y-,1 

lim = p. (4.95) 
'Y-*! 
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Following the same procedure used above, it is possible t o compute the steady state 

level of the interest rate under discretion with monetary inertia. In this case we have 

l i m B K ] = I ? + (1 - 7) <̂0 + = p-

(4.96) 

Moreover from the comparison of (4.77) and (4.78) wi th the analogous equilibrium 

expressions for the case of discretion without interest-rate smoothing it is possible to 

observe that stabilisation of shocks is still optimal. 

Hence, if the Axed degree of monetary inertia chosen ex ante is sufficiently high, 

the inflationary biaa associated with time consistent monetary policy becomes neghgible 

without implying the arising of a trade-oE between credibility and Eexibility. The ratio-

nale for this striking result can be k u n d in the contrasting effect played by interest-rate 

smoothing on the incentive to create surprise inEation by reducing suddenly interest rates 

within the time horizon of existing nominal contracts. 

In particular, the introduction of intertemporal considerations on the current level of 

the interest rate, due to the presence a partial adjustment mechanism in the specified 

instrument rule, restricts the possibihty of changing the paat level of the monetary in-

strument. In the present framework this new element can play a crucial role as there is an 

incentive to create surprise inflation only if the gain deriving from reducing suddenly the 

interest rate more than outweighs at the margin the cost deriving from higher inHation. 

Thus if the variation of the interest rate required for creating surprise inBation is not con-

sistent with the given degree of gradualism, then the existence of monetary inertia may 

inhibit the central banker's temptation to deviate from t h e announced disinflationary 

programme. 

Finally, it is interesting to see that from the Grst order condition of the policy maker's 

optimisation problem it is possible to derive in equihbrium an expression for that 



resembles the Taylor rule. Rearrajigiug expression (4.73) we can get 

— /̂ o + + /̂ 2 (2/t " %/n) + t ) (4.97) 

with 

/̂ o 

/^i 

& 

^ + /̂ 2 (2/ - 2/n) 
(/2 

^ (1 - 7) 

(1 - 7) 
6^0 

Vt 
( 1 - ^ ) ( 1 + AQ!^)^ ( l - 7 ) / 9 

(4.98) 

As lim/y_,i = —)0 and hm/y_,i = 1, ^ p as 'y tends t o one. Moreover, recalling 

expression (4.82), and /jg are positive as ^2 > 0-

4 .7 Conc lus ion 

Our analysis has shown that it may be advantageous for society and government to del-

egate monetary pohcy to a central banker with an optimally designed instrument rule. 

The result obtained hinges on the particular instrument ru le for setting the interest 

rate introduced in the analysis. This instrument rule is based on the idea that central 

banker's current decisions on the interest rate are a function of both past decisions and 

current information. Moreover, the optimal level of the interest rate is found by choos-

ing the parameters in the specified instrument rule. Following this systematic behaviour 

in the implementation of monetary policy may increase the credibility of disinflationary 

programmes without necessarily introducing a trade-oE between commitment and Eex-

ibility. We show tha t this favourable circumstance is associated with the presence of 

a suSiciently high degree of monetary inertia introduced institutionally ex ante by the 
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policy maker. 

The idea that with interest-rate smoothing optimal monetary policy can be more 

credible than in the case without monetary inertia is new in the literature. As observed, 

for example, by Walsh (1998): "Central banks have often been criticized, however, for 

smoothing interest rates. During the late 1960s ajid 19708, t h e Fed's at tempts to prevent 

interest rates from rising in the face of increasing inflation served to exacerbate subse-

quent inflation. Thus, an understanding of the consequences of interest-rate smoothing 

is important". 

In the present analysis we provide a theoretical support for the optimality of interest-

rate smoothing. The intuition for the surprising result t h a t gradualism enhances credi-

bihty can be found in the view, expressed by the time-inconsistency hterature, that the 

main problem of monetary pohcy is the excessive activism of central bankers seeking 

to exploit employment and output gains deriving from inEation surprises. In this per-

spective graduahsm can be optimal aa under specified circumstances it can contrasts the, 

incentive to fool private sector by reducing suddenly the interest rate. 
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Chapter 5 

The credibility of optimal monetary 

delegation: do we really need 

prohibitive reappointment costs? 

5.1 I n t r o d u c t i o n 

The analysis presented in this chapter focuses on the current debate on the real ef-

fectiveness of delegation in overcoming the problem of t ime inconsistency tha t a&icts 

discretionary monetary policy. As we have observed in chapter 2, section 2.9.4, Jensen 

(1997) has shown that , when the government is unable t o credibly carry out optimal 

pohcy and delegates monetary policy to a central banker wi th an announced incentive 

scheme, optimal pohcy can be credible only if reappointment costs are prohibitive. Here 

we wiU question his finding. In particular, we will examine under which circumstances 

the presence of relatively high but not necessarily prohibitive costs of reappointment 

may ensure that optimal monetary delegation is credible. Section 5.2 exposes the model. 

Section 5.3 recalls briefly the main results of Jensen's analysis. Section 5.4 contains the 

results of our analysis and compares them with Jensen's results. Section 5.5 concludes. 

101 



5.2 The model 

Apart from few minor changes in the notation and deEnitions the model is the same 

as that used by Jensen. Therefore we will summarise only briefly the key expressions 

and refer to the original version of the model for a more detailed discussion. Our main 

purpose here is not to criticise the model and assumptions used by Jensen but to develop 

the analysis.^ 

The supply function is given by the standard expectations-augmented Phillips curve 

2/t = a ' K - 7 r ^ ) , (5.1) 

where for simphcity the natural level of output is normalised to zero; are the 

actual and expected inflation rate respectively. 

The government's loss function is expressed by 

— 2/)̂  + 9̂  (/t — , (5-^) 

where deviations of output and inflation from the socially optimal targets are rela-

tively weighted with A > 0. As usual in the time inconsistency literature the output target 

is assumed to be greater than the natural level, ^ > 0. But in contrast with the previous 

literature on monetary delegation, there is a new additional cost on the reappointment of 

the central banker expressed by the difference between t h e announced incentive scheme 

with the penalty ajid the reahsed one. In particular if we will say that the 

central banker has been reappointed, which in the present framework will happen at 

some cost to the government. The parameter yp reflects t h e distaste for reappointment 

^Jensen himself addr^ses a series of weakness in his assumptions, among which the most relevant is 
perhaps the issue of wage contracts of longer duration than the hequency with which a new incentive 
scheme can be chosen. From a more game-theoretic point of view the model used by Jensen suffers 
from the ciiticism generally made to reputational models with trigger strategies; see for example Backus 
and DrifRll (1985) who fii-st pointed out the problems inherent in t h e game-theoretic framework used 
by Barro and Gordon (1985b), on which Jensen's analysis is based. On the contrary the models of Her-
rendorf (1998) and al-Nowaihi and Levine (1996), that also examine t h e credibility of optimal monetary 
delegation, use a more satisfactory game-theoretic fiamework for modelling reputation. 
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costs relative to the other costs in the loss function. When monetary policy is delegated 

we have (/? > 0, otherwise is equal to zero. As observed by Jensen, if and are 

understood not simply aa the contract proposed to the central banker but as referring 

to a complex system of monetary regulations, it seems na tu ra l to assume that a small 

change is less costly than a bigger one. This may j u s t i ^ t h e use of a quadratic cost of 

reappointments with an assigned weight 

Monetary policy is delegated by the government to a central banker whose loss func-

tion is the following 

+ A (?/t — 2/)̂  + S/tTTt] . (5.3) 

Here the central banker is Sned with the penalty 2/t for inflation rates greater than 

zero. As we will see later on, the optimal incentive scheme tha t allows the government 

to eliminate the inflation bias is 

In each period the timing of moves is the following. In stage zero, the government 

delegates monetary policy to a central banker and announces an incentive scheme In 

stage 1, the private sector forms expectations about inflation and sets wages. In stage 2, 

the government sets actual conditions for monetary policy. Finally, in stage 3, the CB 

sets actual inEation. The timing of moves considered in Jensen 's analysis is illustrated 

in figure 5.1. 

In the discretionary regime the central banker minimises the discounted value of his 

loss function, subject to (5.1) by taking inflation expectations and actual 

conditions for monetary policy as given. The parameter is the discount factor of the 

central banker. It is assumed that the central banker and t h e government have the same 

discount factor. However unlike Jensen, where 0 < /) < 1, we assume that the discount 

factor of the central banker is deEned in the range .5 < /) < 1. This weak hypothesis has 

^An alternative way of modelling reappointment costs would be t o assume that if the government 
reneges on his announcement it will also incur a fixed cost and that this fixed component is relatively more 
important than that dependent on the size of the modifications of the given institutional arrangement. 
This idea is captured, for example, in the work of Lohmann (1992). 
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been used, for example, also by Barro (1986) and al-Nowaihi and Levine (1996). 

From the Grst order condition we obtain the central banker ' s reaction function 

where A = (Aa^ + l) .When choosing actual monetary conditions for monetary policy, 

the government must take its prior announcements and inflation expectations as given 

but incorporates the behaviour of the central banker in i t ' s decision problem. Thus it 

minimises the discounted value of its loss function, with respect to subject 

to (5.1) and (5.4). The minimisation yields the fallowing op t imal incentive scheme 

where is the announcement chosen by government. As observed by Jensen the 

assumption of prohibitive costs of reappointment when monetary policy is delegated by 

the government to a central banker eliminates by deEnition the issue of the credibihty 

of optimal monetary delegation. From (5.5) one can see tha t announcements wiU always 

be fulfilled if the government's only concern is reappointment costs, i.e. when y ^ 4-cx3. 

The private sector's inBation expectations are obtained by substituting (5.5) into 

(5.4). After taking expectations we get 

= (5.6) 

Finally the government chooses the optimal announcement. When making this choice 

the government internalises the effects of its decision on the central banker's behaviour, on 

its own behaviour when choosing actual monetary conditions, and on the private sector's 

expectations. Minimising the government's loss function wi th respect to subject to 

(5.4), (5.5) and (5.6) yields 

A (1 + (/̂ A) Aai/ /r 7^ 
= 1 + 
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Expression (5.7) implies that 

= f r ^ -

Here we can observe that if tends to inRnite we have and = 

ya.TVCD reappointment costs are prohibitive, in t h e static one-shot game version 

of Jensen's model optimal monetary delegation is not subject to a credibihty problem. 

However, the more realistic case is when these costs are not all tha t matters in the 

government's loss function, or in other words when in expression (5.2) the weight y is 

not in&nite. 

The equilibrium inflation rate will be under the discretionary regime with delegation 

(5.9) 

If the government does not delegate monetary pohcy, i.e. y; = 0, it is straightforward 

to show that if the government behaves in a discretionary manner the equilibrium inEation 

rate would be = Aa^. Prom expression (5.9) we can see tha t delegation reduces 

the inHation bias but does not remove it. On the contrary if the government could 

idealisticaUy precommit to an announced pohcy rule before expectations are formed then 

the government would not need to delegate monetary policy in order to ehminate the 

inEation bias and the optimal pohcy rule, or the precommitment policy rule, would be 

in this deterministic case to set = 0. Comparing the government 's losses under the 

equilibrium with precommitment and the equilibrium with discretion it is possible to see 

that in the case of delegation the loss is lower than in t h e case when the government 

conducts monetary policy directly and behaves in a discretionary manner, but is greater 

than in the precommiment equihbrium. 

In the subsequent sections we will consider the situation when the pohcy game is re-

peated for an inSnite number of periods in order to study t h e precommitment technology 

where the private sector punishes deviations by a one-period reversion to expectations 
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given by the discretioneiry solution. 

5.3 Delegat ion as conducive to reputat ion building 

for t h e g o v e r n m e n t 

Let's examine the situation when repeated interactions a m o n g the players take place. 

In particular assume that the game is repeated for an infinite number of periods. In 

this case Barro and Gordon (1983b) have shown that , if t h e private sector adopts a 

punishment strategy triggered by any observed deviation f rom optimal policy and the 

government does not discount the future too heavily, it is possible that the future cost for 

the government of losing its reputation for being committed to zero inEation may more 

then outweigh the current gain from deviating. 

By assuming that the private sector reverts for one period to the discretionary so-

lution whenever a deviation from optimal pohcy is observed, Jensen has found that the 

minimal requirement 6)r the patience of the government is given by /) > = 1/A. If 

is suSiciently high optimal monetary pohcy is a perfect Nash equihbrium and therefore 

it is also credible. Alternatively if the discount factor is no t sufEciently high, optimal 

monetary policy is not credible. In order to achieve the precommitment solution the gov-

ernment might consider delegating monetary policy to a central banker with the optimal 

incentive scheme and try again to maintain a reputat ion for low inflation. Also 

in this case the credibility of optimal monetary delegation, where credibility is understood 

as the ability to carry out optimal monetary policy, can b e studied by examining sim-

ple punishment strategies based on a one-period reversion t o the discretionary solution.^ 

Consider the following strategy combinations: 

Government plays: 

observed by Jensen it is not necessary to analyse explicitly the cases when the annonncement of 
the goveinment is as we can rule them out through a reversion to the discretionary solution 
for any value of the discount factor. 
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A = / r = Aa?/ if TTt-i = 7r|_i; 

/ r = = (5.10) 

Private sector plays: 

TT̂  = Oif7rt_i=7r^_i | 

TTt = TT̂  ifTTt-i^TTt.i . (5.11) 

The expressions of and are found by substi tut ing in expressions 

(5.5) and (5.6) respectively. If there is a deviation from the announced optimal delegation 

the government minimises the loss function with respect t o subject to = 0 and 

= Ao!%/. This yields the following values: 

''t (1 + (^A)A' 

(,oAAO!?/ .. gX 

According to the above strategies the condition of no deviation for the government 

will be 

< /) , (5.13) 

which imphes tha t 

Now we can compare the condition for the credibility of opt imal monetary delegation 
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with the condition for the credibihty of optimal monetary policy when monetary policy 

is conducted directly by the government. With this aim Jensen has proved the following 

proposition: 

P r o p o s i t i o n 5.1 For /) < ,9 and aZZ y) > 0, (i^) > 0 ontf ^ ((̂ ) > 

Proof . If part (i) of proposition 5.1 is true then the credibility of optimal monetary 

pohcy will be harder to support the more important reappointment costs are. Moreover 

as hm,^_,o/) ((/?) = and given (i) it follows that (y?) > /) for all y; > 0. O 

Thus the premise made by the standard literature on delegation that it is the presence 

of reappointment costs that makes delegation to an independent central banker more 

credible than the conduct of monetary pohcy itself must b e considered false according 

to Jensen's analysis. The intuition for this result is the following. The punishment 

subsequent to a deviation becomes weaker the higher is t h e weight on reappointment 

costs. Also the gain from deviating decreases with bu t less than the reduction in 

the cost deriving from the loss of reputation. The reason is that the reduction of the 

gain from deviating results from several opposing forces which mitigate the eSect of an 

increase in (/p. 

5.4 A n a l t e r n a t i v e v iew on t h e p r o c e s s of de l ega t ion : 

de l ega t ion as conduc ive t o r e p u t a t i o n b u i l d i n g 

for t h e c e n t r a l b a n k e r 

Jensen's analysis does not take into account the possibility that an independent and 

far-sighted central banker might try to establish a reputat ion for being committed to 

low inflation and that this possibility might inHuence the behaviour of the government. 

Thus the question that we ask here is whether the opportuni ty for a central banker, 

institutionally independent, to credibly behave in a committed fashion may also have 

any effect on the credibihty of optimal delegation. In order to answer this question in 
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the present analysis we assume in contrast to Jensen that in t h e government's delegation 

problem the central banker's reputation plays a key role.^ 

As we have seen before, in each period when the government chooses the optimal an-

nouncement it incorporates in its decision process the behaviour of the central banker 

and the private sector and its behaviour when he chooses actual monetary conditions. 

Furthermore, when the government chooses it takes into account only the behaviour 

of the central banker and takes as given private sector's expectat ions and its announce-

ments. So in both cases the government will also incorporate in its decision problem 

the possibility that the central banker may be able to mainta in a reputation for being 

committed to zero inflation. 

In the present framework, in each period the timing of moves is the following. In 

stage 0 the government delegates monetary pohcy to an independent central banker and 

announces an incentive structure in order to make him accountable for the outcome of 

monetary pohcy. Again, as before, the government repeats in each period the announce-

ment made in the first period of delegation /g , or period ^ = 0, and has the choice of 

either sticking to the announcement or deviating from it. T h e crucial difference is the 

following. In stage 1, after the announcement of the government and before the private 

sector's expectations are formed, the central banker announces that he will establish a 

reputation for being committed to a rule for setting inflation independently of the gov-

ernment's behaviour. More exactly the central banker's announcement can be thought 

of as a costless announcement of an inflation target TTg.̂  T h e subsequent stages are the 

similar approach, where the central banker's reputation plays a key role in the delegation process, 
has been followed also by Lockwood, MiUei- and Zhang (1996) in order to extend RogoE's delegation to a 
weight conservative central banker to a reputational framework. But they do not analyse the credibility 
of optimal delegation when the option for the government of reneging on the announcements made is 
explicitly considered. On the contrary the approach of Jensen in defining the delegation problem faced 
by the government in terms only of the reputational enforcement of the government itself has been 
adopted, for example, also by al-Nowaihi and Levine (1996), for examining the renegotiation proveness 
of the Walsh contract, and Herrendorf (1998), for studying Svensson's inflation targeting regime as a 
substitute for an explicit precommitment. 

^DrifRU (1997, 1994) argues that the introduction of inflation targets, in the form of costless an-
nouncements, by focusing the attention on a particular reputational solution for inflation may solve the 
problems of coordination and multiple equilibria that affect reputational models with trigger strategies. 
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same as considered before just shifted one stage forward: in stage 2 expectations are 

set; in stage 3 actual monetary conditions are chosen by t h e government; in stage 4 the 

central banker chooses the inSation rate. The new timing of moves is illustrated in figure 

5.2. 

Thus if the central banker announces an inflation target t h e private sector will expect 

it to be achieved no matter what the government does - both be&re and after expectations 

are set - and whether the central banker is able to estabhsh a reputation for achieving the 

given inflation target will depend on the usual condition derived from the comparison 

of the temptation to deviate with the reputational enforcement. In particular if the 

announced inEation target corresponds to the pre-commitment inRation rate then it must 

be enforceable simultaneously under both deviation and no deviation of the government 

from the announced incentive scheme. If this is not true t h e n the central banker will 

commit to the lowest enforceable inflation rate simultaneously under both deviation and 

no deviation of the government. 

The choice we have made in the analysis of kcusing only on the central banker's 

reputation corresponds 6rst of all to the need to establish clearly the differences relative 

to the analysis of Jensen. More importantly, the choice m a d e re jec t s also the idea that 

when an independent central banker tries to establish a reputa t ion for low inflation it 

seems realistic to postulate that the central banker will try t o resist any possible inGuence 

from the government that would undermine the credibility of his announcements on the 

inflation target. This imphes that the announced inflation t a rge t must be sustainable as 

a reputational equilibrium whether the government deviates or not. Moreover as we will 

show in our analysis, if this behaviour of the central banker is common knowledge among 

the players, the central banker has an incentive to behave in this way because then it is 

possible for him to constrain the government to make credible announcements without 

This idea is followed by Miller (1997) in extending RogoE's delegation approach to the reputational 
framework of Barro and Gordon (1985b). Moreovei" Miller, considering the same model used in Lock-
wood, Miller and Zhang (1996), discusses the case when there are obseirvable shocks in the economy and 
the announced target should have a range around it for stabilisation purposes. 
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relying on its reputation for not reneging on the announced incentive scheme. 

Similarly to Jensen's analysis we will rule out, by means of a reversion to the dis-

cretionary solution, feasible strategy combinations which include announcements that do 

not imply the achievement of the precommitment solution. 

The delegation problem for the government is the following. Given that the discount 

factor is not sufficiently high and that estabhshing a reputat ion for low inflation is not 

an available option, the government decides to delegate monetary policy and must choose 

an initial announcement /q that minimises its expected losses. Now in order to avoid a 

reversion to the discretionary solution, triggered by an inSation target announced by the 

central banker diEerent from zero, the government wiU consider only announcements > 

0 tha t imply tha t the central banker is able to maintain a reputa t ion for being committed 

to the precommitment inBation rate, independently of whether or not the government 

deviates from the announced incentive structure. The announcements that satisfy this 

requirement are optimal for the government and, as we wiU see later on, another difference 

relative to Jensen's analysis is that here the number of opt imal announcements for the 

government can be greater than one depending on the assumed value of (/). 

So our initial task is to find the set of optimal announcements for the government tha t 

ensure the achievement of optimal monetary policy by the central banker. The problem is 

comphcated by the fact that when the central banker commits to the announced inEation 

target he does not know whether the government will deviate or not. It is possible to show 

that the key to the solution of the delegation problem for t h e government is to ehminate 

the uncertainty about its own behaviour and ensure that t h e central banker expects that 

the announcement made by the government will always b e fulfilled. Actually, in the 

present framework the government has no interest in introducing this uncertainty as it is 

optimal for it to induce the central banker to announce a zero inflation target and avoid 

any reversion to the discretionary solution. 

Now suppose the central banker has announced an inflation target equal to zero and 

that this target is sustainable in the case when the government sticks to its announced 
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incentive scheme. Consider a deviation by the government. Due to the presence of 

reappointment costs a necessary condition for a deviation by the government is that the 

central banker deviates after a deviation by the government and creates unexpected in-

flation. Only in this case may the government have an incentive to deviate from the 

announced institutional arrangement as the gain from surprise inflation cein more than 

compensate the reappointment costs. Assuming again t h a t this is common knowledge 

among the players, the fact that the central banker deviates after a deviation by the 

government and creates unexpected inSation implies necessarily that the announced in-

Gation target is not sustainable as a reputational equihbrium. But this contradicts the 

claim that in order to avoid a reversion to the discretionary solution, triggered by an 

inGation target announced by the central banker different f rom zero, the government will 

consider only announcements that imply that the central banker is able to maintain a 

reputation for being committed to the precommitment inflation rate. 

So it must be the case that , if the announcement of t h e government is optimal, the 

necessary condition for a deviation by the government is never satisEed, i.e. if a deviation 

by the government occurs the central banker never deviates f rom optimal monetary policy. 

Notice that in Jensen's analysis the necessary condition for a deviation by the government 

discussed here is always satisfied as the central banker is assumed to behave only in a 

discretionary manner. On the contrary, in the present framework the presence of the 

central banker's reputation combined with the presence of reappointment costs constrains 

the behaviour of the government and introduces an incentive for the government to always 

fulfil its announcements and eliminate the uncertainty about its behaviour. 

The working of this mechanism will appear more clearly after the formalisation of 

the necessary conditions for the existence of the reputat ional equilibrium in which the 

precommitment inflation rate is sustainable. 
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5.4 .1 T h e set of opt imal announcements f o r t h e government 

Before starting with the analysis of the credibility of optimal monetary delegation we need 

to find the set of optimal announcements for the government. For expositional reasons 

we separate the set of announcements of the government a f te r which if it does not deviate 

the central banker is able to sustain zero inflation as a reputat ional equilibrium, from the 

set of announcements after which if it deviates the central banker is able to sustain zero 

inHation as a reputational equilibrium. Prom the above discussion it is clear that the set 

of optimal announcements for the government will be the set that is the intersection of 

the two above distinct sets. 

In order that a solution to the delegation problem of t h e government exists and a 

reversion to the discretionary solution is avoided, the two set considered must not be 

mutually exclusive. This latter condition wiU be examined in the next section. Here we 

find only the optimal announcements for the government. I n the following analysis it is 

understood that if the discount factor of the government is sufficiently high, i.e. ,0 > /), 

the government does not delegate monetary policy. Wis will examine the credibUity of 

optimal monetary delegation only in the case when the government is not able to build 

a reputation for low inflation. Thus here the delegation solution is not alternative to 

the reputational solution, as claimed in the standard theory of delegation, but rather 

supplementary. 

5.4 .2 N o dev ia t ion by t h e government 

If we assume that the government does not deviate, the announcement > 0 chosen 

by the government will be within the set of announcements t ha t imply tha t the central 

banker is able to maintain a reputation for being committed to zero inflation. Thus 

in each period the government will announce = /o ^ ® ; where /g is the initial 

announcement and 8 is the set of announcements that ensure that the precommitment 

solution can be sustained as a reputational equilibrium when the government does not 

deviate from the announcement made. Consider the following strategy combinations: 
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Central Banker plays: 

TTt = 0 if 7rt_i TT t - l ! 

e 
t-1' 

(5.15) 

Private Sector plays: 

vr. 

TTf = 

0 if Tit-i = 0; 

TT _e,jVCf) 
t if %(_! ^ 0. 

(5.16) 

Government plays: 

/ ( - = /o if 7r(_i = 7r|_i; 

ft L 
a,NCD and if 7r(_i ^ 7r^_i; 

(5.17) 

where and WCD are the same aa in (5.10). 

The condition of no deviation from zero inBation for t h e central banker when the 

government sticks to the announcement made wUl be 

Lf Lf < p L t+l 
(5.18) 

The above condition imphes tha t 

Considering condition (5.19) with equality and /g as the unknown term, it is possible 

t o see tha t there are two values of tha t satisfy this equat ion: 

114 



> 0; (5,20) 

% ) = > 0. 

In Appendix C it is shown that for the assumed parameter values > 0. Now, 

inspection of condition (5.19) yields the following proposition: 

Propos i t i on 5.2 f o r /^ = g E 8 (y;), 8 (y;) = ,0 > ; y?); 

8(y)) 3 8 ((/o ), ( / o ! y ) / ^ y > 0. 

Part (i) of this proposition says that if the government's announcement is chosen 

between (̂1,0) and the condition (5.19) is satisEed. According to part (ii) the set 

8 ((/?), i.e. the set of announcements under which the precommitment solution can be 

sustained as a reputational equilibrium when the government does not deviate, with given 

becomes smaller as reappointment costs become more important . Finally part (iii) says 

that , for a given government's announcement, increasing t h e weight yp on reappointment 

costs makes condition (5.19) harder to fulHl. Let's proof proposition 5.2. 

Proof . In the present framework, for given (/), the government's announcement is 

the choice variable in the government's delegation problem. Now considering condition 

(5.19) with equality and given y;, we can draw (see Egure 5.3) the quadratic function 

(/o; y) as a parabola having a global minimum at with (Aa^; (^) = 0. 

The function (/g; ^ ) will be equal to ^ for two values of /g , which correspond to ^(y) 

and ^(y?). It is possible to see that the two values ^(y?) and ^((/p) are respectively lower 

and greater than and both tend to Aa^ as y; —» +00. 

From the above discussion it foUows that (/q ; (/?) for aH values of /g included 

between ^((^) and ^(ijo). Thus the set 8(y)) is deEned between these two extreme values. 

Wi th a minor abuse of notation, in proposition 5.2 we have assumed tha t the function 

^ (y^; (^) is defined also for /g = Aa^. FarmaUy it would b e more correct to say that this 

function is not defined in that point as the central banker always chooses zero inflation 

115 



independently of the value of /). 

Part (ii) can be proved nsing the following Erst derivative: 

(1 + (^A2)^ y i + 2y,A2 

with 

/ • {^) EE 9(y) - m = + J - ^ ; (5.22) 

which shows that for the aasnmed parameter values the interval /*((/?) is always re-

duced by higher values of y). As the hmit of ^((/;) and for (/) — + 0 0 is in both cases 

it follows that as y; increases the set 8(y)) becomes smaller and wiU shrink to the 

element Aa^. 

Wis can now turn to part (iii) of proposition 5.2. Here we can consider the following 

first derivative 

_ 2 (aA?/ - (1 + (^A^) A^y, 

dv ' ( W ) ' ( l + 2 y A Y 

which for the assumed parameter values is always positive. Thus for a given an-

nouncement as y; increases the condition (5.19) wiD be harder to fulHl. This result is 

a consequence of part (ii) of proposition 5.2. To see this consider Ggure 5.3. If part (ii) 

holds, then an increase of y; shrinks the parabola constituted by the function (/g; 1̂ ) 

to the vertical axis passing through /g = Aa^. Thus, aa it is possible to observe from 

figure 5.3, for given /g the value of the function will be higher. O 

5.4 .3 D e v i a t i o n by t h e government 

Consider now the cage of a deviation by the government f rom the announced In 

stage 1 the central banker does not know whether or not t h e government will deviate. 

However the announced inflation target must be enforceable also under a deviation by 
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the government. 

As reappointments with ^ y; > 0 are costly, the government may devi-

ate from the announced incentive structure if and only if t h e central banker follows the 

government's deviation and deviates as well. So a necessary condition for a deviation 

by the government is /g ^ where $ is the set of announcements under which the 

precommitment solution can be sustained as a reputat ional equihbrium when the gov-

ernment deviates. On the contrary, if the central banker is able to maintain a reputation 

for low in&ation after a deviation by the government, then the government, due to the 

presence of reappointment costs, has never an incentive to deviate and the announcement 

/q = ^ E $ wiU always be fuHlled. 

Notice that the fact that the announcement is always fulAhed does not imply that it 

is also optimal for the government to announce it because, as we have seen previously, 

it is possible that the central banker might not be able t o sustain the precommitment 

inflation rate as a reputational equilibrium when the government does not deviate. 

Now, as implied by the above discussion, the announcements /g = ^ E $ can be 

derived from the necessary condition for a deviation by t h e government assuming that 

the central banker has announced a zero inflation target. In this case the strategies of 

the central banker and the private sector are the same as in the previous case, given by 

(5.15) and (5.16). On the contrary, the strategy of the government is now based on the 

assumption that also the central banker will deviate after i t s deviations. We have: 

Government plays: 

ft + = (5-24) 

ft' = / . " ' " ^ a n d / , = i f , r ,_ , / 

where and are the same as in (5.10). When the government deviates the 

6rst time from the announcement it chooses which is the same of expression 
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(5.12). 

Here the minimal condition for the patience of the central banker implies that 

Again it is possible to show that there are two values of that satisfy the condition 

(5.25) taken with equahty. Here we have 

Again in Appendix C it is shown that for the assumed parameter values ^(y)) > 0. 

Following the discussion made before, the necessary condition for a deviation of the 

government is given by < ,0 (/g; (^). On the contrary if (5.25) holds, the government 

does never have an incentive to deviate and the announcement made by the government 

win always be fuHlled. Inspection of condition (5.25) yields the following proposition: 

Propos i t i on 5 .3 /g = E $(y ' ) , $((^) = {^(Y?),(^(y))], > 

(/o; v:'); N $ (v?) D $ (y)'); 9:' < y ' (^)/a(^ = 0. 

Part (i) of this proposition says that if /g is chosen between (^((^) and (^((/)), then 

for given condition (5.25) is satisEed. According to pa r t (ii) the set $ , i.e. the set 

of announcements under which the precommitment solution can be sustained as a rep-

utational equihbrium when the government deviates, becomes smaller as reappointment 

costs become more important. Finally part (iii) says that t h e weight 1,0 on reappointment 

costs has an ambiguous effect on condition (5.25). Let's proof proposition 5.3. 

Proof. Again we consider for given y; the government's announcement /q as the 

choice variable in the government's delegation problem. Taking condition (5.25) with 

equahty we can draw (see figure 5.4) the quadratic function ,0 (/q; y?) as a parabola 
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having a global minimnm at = Ao!?/[(l4-y)A)/i^A] , with /3^**(o-;y) = 0. The 

function ^ (/g; y?) will be equal to ^ for two values of which correspond to <̂ ((/?) 

and The two values and are respectively lower and greater than <7 (y?) 

and, as well as cr (i^), both tend to as +00. The above discussion implies that 

^ ^ ^ (/o; values of /g included between ^((/?) a n d ^(y) . Thus the set $ of 

announcements is deGned between these two extreme values. As before, with a minor 

abuse of notation, in proposition 5.3 we have assumed t h a t the function ,9 (/q; y?) is 

deEned also for = <T(y). However in this case / t = [<^A/(l + Ay;)] = and 

therefore it would be more correct to say that this function is not defined in that point 

as the central banker always chooses zero inflation independently from the value of 

Part (ii) can be proved using the following first derivative; 

d l " ( - f ) ^ 2 v ^ ( l + 3 y A ' + 3y^A- + y>3A-) ^ 

d(p (1 + 2ipA'̂ ) (1 + ipA'̂ )"̂  

with 

The above derivative is always negative for the aasumed parameter values. This 

implies that as increases the set $ becomes smaller and vdll shrink to the element 

o-(y)), i.e. the intermediate element between the lower and upper bound of the set $ . 

Thus as y; increases the parabola constituted by the function ,9 (/g; yp) shrinks to the 

vertical axis passing through <% (y;). Moreover it is possible t o see that the limit of 

^((^) and (7 ((/3)for ^ +00 is in all three cases Aa^. Thus, as shown in figure 5.4, the 

parabola shifts also to the left in the cartesian coordinate plane together with the vertical 

axis passing through o" (1/?). 

Now considering part (iii) of proposition 5.3, we can see from the following first 

derivative 
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— —2 
/o + To (3 + + 3i/7A )̂] - Aa^ [y)A^ (A + (/ô A^ + 2^A^)] 

[Aa^ (1 + (^A) - /^yA]-^ (1 + y,A2)-^ (1 + y)A)^ (AcK )̂" (1 + 2v,A2)"' 

(5.29) 

that a marginal increase in y? will have an ambiguous effect depending on the value 

of /g. It is possible to show that the derivative becomes negative for 

7 (»>) </o° < ( p ) ; (5.30) 

with 

r \ \ — (1 + V̂ A) _ /r QM \ 
^ (*') = ^ [ l + y A ' ( 3 ^ A : + ^ A 3 + 3)] < 

For /o > cr ((/)) or /g < 'y ((/3)the sign of the derivative will be positive. This result 

is a consequence of part (ii) of proposition 5.3. The ambiguous sign of the derivative is 

determined by the fact that now an increase of both restricts and shifts to the left in 

the cartesian coordinate plane the parabola implied by the function (/q; (/;). O 

5 .4 .4 T h e analys is of t h e credibi l i ty of o p t i m a l m o n e t a r y dele-

ga t ion 

As observed above the government's announcement is optimal if it belongs both to the 

set of announcements after which, if the government does not deviate, the central banker 

is able to sustain zero InEation as a reputational equihbrium and to the set of announce-

ments after which, if the government deviates, the central banker maintains his reputation 

too. Using propositions 5.2 and 5.3, it follows that an announcement i/) that belongs to 

the set ^ (i/p) = 8 (y?) n $ ((/?) is optimal. The set of optimal announcements is illustrated 
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in figure 5.5, where the two curves intersect each other for a given value of yp. 

In the present framework examining the credibility of optimal delegation - where 

credibihty is understood as the ability to carry out opt imal monetary policy - implies 

to study the circumstances under which there exists an opt imal announcement for the 

government, i.e. the set ^ is not empty. It is possible t o show that , if the weight on 

reappointment costs is sufficiently high but not necessarily infinite, there is always at least 

' one optimal announcement E ^ ^ 0 available for solving the government's delegation 

problem. To see this we consider the following proposition; 

P r o p o s i t i o n 5 .4 Jy > /) (/le poremmeytt coMcfi/ck wAereoa 

%/" < /) (Ae de/egokg (o an 6an&er and 

QTiTioi/nceg acAeme /g. For /q = V" ^ ^ (v )̂ — ® 

^ (v )̂ 7̂  0 0 < ^ < +C)0. 

This proposition says that if the weight </? is greater or equal to the threshold value 

^ the set of optimal announcements for the government ^ (</?) is not empty and there 

exists at least one announcement i/; E ^ (y?) available at t h e delegation stage. Moreover, 

in the most important part of this proposition, it claims t h a t this threshold value is not 

infinite and therefore reappointment costs need not be prohibitive in order to ensure that 

delegation credibly delivers the same outcomes of the precommitment equilibrium. 

Proof . Consider first part (i). As we said above there exists an optimal E 

^ (y?) as long as ^ (</?) = 8 ((/?) D $ (y;) ^ 0. From propositions 5.2 and 5.3 it is possible 

to see that , for 0 < (/? < +oo, ^ (y?) > ^ (YP)(a8 ^ ((/?) > cr (y?) and ^ ((^) < Aa^). Moreover 

it is possible to see that 

(5.32) 

= j ^ > o . 

It follows that ^ (y?) = ^ (y)]. Now ^ ((^) ^ 0 if and only if 
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g (y,) - ^ (<̂ ) > 0. (5.33) 

So we need to 6nd the values of y? that solve this expression. Unfortunately this is 

a third order polynomial. By usiug, for instance, Maple© we can get three roots which 

are very comphcated to study. This implies that , considering part (ii), in order to show 

that 0 < ^ < 4-00 we need to perform a very complicated numerical simulation. 

Let's follow a simpler route. After some simpliBcations t h e weak inequality (5.33) can 

be rewritten as 

(1 + 2yA) (1 + 2yA') 

(1+»;A2) - ' 

If the government delegates monetary we must have < l / A . This imphes that 

/9A < 1. Moreover, the inequahty /̂  < l / A implies also t h a t under delegation we have 

1 < A < 2, as .5 < ^ < 1. Taking the limit k r 0 we obta in 

\ / ^ > l ; (5.35) 

which is never true if ^A < 1 . So the threshold value for must be greater than 

zero. If +00, the term on the left-hand side of the weak inequality (5.34) tends to 

inEnity. Moreover the first derivative with respect to y? of t h i s term is 

A ^ | 2 + y A ^ 6 - ^ y . A ' ) | ^ 3 

(1 + yA2)" y i + 2y)A2 

which is always positive for 1 < A < 2. Hence, there always exists a value of p, 

such that 0 < ^ < +oo, that satisEes the weak inequality (5.33). The weak inequahty is 

satisEed also by all 

In order to have aji idea of the range of ^ it is possible t o proceed in the following 

way. Inspection of (5.34) yields some useful information. In particular we can see that , 

if A < 2, then 
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Moreover we have that 

(1 + 2y;A2) > 1; (5.38) 

if 

(5.39) 

Expression (5.39) constitutes a sufficient condition for t h e existence of an optimal 

announcement for the government, as we clearly have ^ It is possible to see that 

the highest possible value of ^ is for A ^ 1 and for ^ .5. In this case we find that 

^ .5. So we can conclude that 0 < ^ < .5. O 

So proposition 5.4 shows that under delegation optimal monetary policy can be more 

credible than under the conduction of monetary policy directly by the government. If 

the weight on reappointment costs is suSciently high, but not necessarily inGnite, there 

always exists an announcement available for the government such that the central banker 

is able to sustain zero inHation as a reputational equilibrium no matter whether the gov-

ernment deviates or not from the announcement made. As t h e central banker behaviour 

caJinot be influenced and reappointments are costly, the government never deviates and 

wiU stick to the announcement made. Thus, McCallum's criticism of the delegation 

approach does not hold provided that the costs of changing monetary institutions are 

sufficiently high. Reappointment costs play a crucial role in the delegation process but 

in contrast to the contracting approach to delegation, based on the static one-shot game 

framework, also the central banker's reputation for being commit ted to low inflation has 

a fundamental role for the credibility of optimal delegation. 
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5.4 .5 Compar i son w i t h .Jensen's analys is 

Now, in order to compare our analysis with that of Jensen we examine the case where 

the government focuses only on the incentive scheme that would be optimal in the static 

one-shot game and announces /q — Thus in our framework the requirement for 

the patience of the central banker that must be satisEed for the credibihty of optimal 

delegation is only (5.25), which now becomes 

P > r (5.40) 

Even if condition (5.40) is referred to the central banker instead of the government, 

it is similar to the condition analysed by Jensen (which is given in our framework by 

(5.14)). Its fulRlment imphes that , if the government delegates monetary pohcy to a 

central banker announcing the incentive scheme /g = AcK ,̂ optimal monetary pohcy 

wiU be credible. The main diEerence is that in our framework the fulfilment of the 

government's announcement is related to the central banker 's reputation for low inAation. 

On the contrary in Jensen's analysis the fulfilment of the government 's announcement is 

related to the government's reputation for low inflation. 

Let's compare the condition for the credibihty of opt imal monetary pohcy when the 

government conducts by itself monetary policy with the condition tha t secures the cred-

ibility of optimal monetary policy under delegation. 

From condition (5.40) it is possible to derive the following corollary: 

C o r o l l a r y 5 .1 

hm (Aa^; y) = 0; 
</5—> + 00 

^ 

lim (Aa^; y?) = /3. 

Moreover it is possible to prove the following proposition, which is analogous to 
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proposition 5.1: 

P r o p o s i t i o n 5.5 For ^ ancf aZZ (/? > 0, (Ao:^;i/p) < 0 and 

/) <̂ ) < 

P R O O F . From condition (5.40) follows that 

a;9''"(Aa^w) _ 2 (1 + (/?A )̂ (3 - A + (^A^) + 1] « 

" (1 + y,A)' (1 + 2^A2)^ 

for all yp > 0 and 1 < A < 2 (implied by ^ < /?). Using corollary 5.1, it follows 

immediately also that (AcK?/; y?) < ^ . O 

So, in contrast with what is stated in proposition 5.1, proposition 5.5 establishes that 

the condition for the credibility of optimal monetary policy under delegation becomes 

weaker as increases. 

The intuition for this different result is the following. In our framework it is pos-

sible to see that the punishment (for the central banker) following a deviation at t, 

, becomes weaker the higher is (/?. As in t h e case of Jensen (but re-

ferred to the government's loss) the reason is because is independent of and 

is a decreasing function of (/?. But the penalty for the central banker from 

inflating is twice higher then the cost for the government from deviating from the 

announcement made at t. We can see that under the discretionary solution we have 

- Thus the punishment wiH be higher in our case 

for a given value of (/?. 

Now consider the gain from deviation in period t. Here again is independent 

of while increases with </?. Consequently, the tempta t ion to deviate, expressed 

by , decreases also with yp. However, t he increase of is higher 

than in the case of Jensen (again referred to the government's loss) as 2 / ^ Y ^ w ^ 

2(^ ill for a given value of t h e incentive to deviate will be 

lower than in the case considered by Jensen. 

These differences relative to Jensen's analysis ensure t h a t if reappointment costs be-

come more important the decrease in the temptation to deviate will be higher than the 
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decrease in the punishment from deviating. 

5.5 Conclusion 

The analysis developed has shown that , contrary to Jensen's analysis, institutional arrange-

ments based on incentive structures which delegate monetary pohcy to an independent 

and far-sighted central banker and are costly to change, under certain circumstances 

which are not extreme, may be more credible than the conduct of monetary policy with-

out delegation. In particular, our results suggest that if the weight assigned to reappoint-

ment costs in the loss function of the government is relatively high, but not necessarily 

infinite, McCallum's criticism of the delegation approach does not hold. This result is 

due to the presence of reappointment costs but there is an impor tant distinction with re-

spect to the standard theory of monetary delegation, based on the static one-shot game. 

It crucially depends on the influence on the behaviour of t h e government of the central 

banker's reputation for being committed to low inflation. 

The recent literature on the credibility of optimal monetary delegation when delega-

tion can be changed, as exempliBed by the works of Jensen (1997), Herrendorf (1998), 

and al-Nowaihi and Levine (1996), has shown that the delegation solution for time in-

consistency can be conducive to reputation building for the government and hence is not 

an alternative to the reputational solution, as is usually claimed in the standard theory, 

but is at best supplementary. However this new body of literature, by assuming that 

the central banker behaves always in a discretionary fashion, has focused exclusively on 

the reputational enforcement of the government for being committed to the announced 

institutional arrangements or to low inflation. This assumption is based on the view, k r -

malised in the standard theory, that incentive schemes or policy targets are introduced 

in order to constrain the behaviour of the central banker according to the objectives of 

the government. 

The view of the delegation process formalised in our analysis is quite different, as 
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one of the main effects of the introduction of an incentive structure that is costly to 

change is to enhance the central banker's reputation. Moreover, via his commitment to 

the announced inflation target the central banker indirectly constrains the behaviour of 

the government. Hence we agree with McCaUum (1997a, p. 109) when he insightfully 

argues about the possible positive implications of contract or incentive arrangements for 

central bankers: ".. the main effect of such arrangements [as those of New Zealand's] is 

not principally to constrain the central bank to act in accordance with the government's 

objectives, but rather to constrain the government by increasing the diBculty of its 

bringing pressure to inBate upon the central bank.... Arrangements such as those of 

New Zealand's, therefore, give the central banks an increased opportunity to behave in 

a rule-like, committed fashion". 

As clarified by our analysis, the role played by incentive schemes in strengthening 

the central banker's reputation is crucial for the importance of reappointment costs. In 

particular the constraint that the central bajiker's reputation imposes on the government's 

temptation to deviate from the announced incentive scheme may significantly reduce the 

amount of reappointment cost required for disciphning the government's behaviour. 
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Figure 5.1 - Timing of moves for each period t in Jensen's analysis. 
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Figure 5.2 - Timing of moves for each period t in our analysis. 
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Figure 5.3 - An increase of the weight on reappointment costs. 
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Figure 5.4 - An increase of the weight on reappointment costs. 
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Figure 5.5 - The set of optimal announcements available for the government. 
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Chapter 6 

Concluding remarks 

The last decade has witnessed a development of the credibility literature paralleled by 

a renewed interest on the credibility of monetary policy in practice. The credibihty 

literature has played an influential role by ensuring a rigorous analysis of the complex 

interaction between private agents and monetary institutions, which constitutes the dom-

inant theoretical framework for discussing the design of insti tutional arrangements aimed 

at monetary stability. However, as I have argued, a number of gaps still remain in our 

understanding despite the progress of the literature. The survey in chapter 2 identifies 

some of the main questions that are stiU unsettled. These issues are studied in greater 

depth in the remaining chapters. 

This thesis has reinforced the soundness of the credibility literature showing that 

some of the most controversial aapects can be resolved by means of reEnements of both 

definitions and setting of the standard framework. On t h e other hand, the thesis has 

also destructive repercussions as it has been shown that t h e implications of the Barro-

Gordon positive theory are effectively based on a too stylised framework. In both cases 

the present analysis has provided interesting insights and analyt ical tools tha t open new 

frontiers for research. 

In chapter 3 I examine the controversial issue of the impor tance of the inEationary 

bias associated with discretionary monetary policy. I consider an extended version of the 
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Barro and Gordon framework, closer to actual policymaking. In particular, I introduce 

in the standard framework overlapping wage contracts, interest rate control, lags and 

uncertainty in the transmission of the eEects of monetary policy. 

The model developed provides a counterexample to B a r r o and Gordon's alleged in-

Hationary bias as the time consistent monetary policy may yield a deflationary bias as 

well. This surprising Ending imphes that the current use of the time-inconsistency ex-

planation of the apparent inBationary predisposition of industrialised countries becomes 

a quali&ed one. My model predicts that economies which feature a relatively large in-

centive to increase output above its long-run level are more likely to be affected by a 

deSationary bias. In this case the implementation of policy should feature a relatively 

more imprecise control of the pohcy instrument. An inflationary bias is more likely to 

emerge in economies where the credibility problem is relatively less important. Here the 

implementation of policy should be characterised by a relatively better control of the 

pohcy instrument. 

My findings imply that the explanatory power of the dynamic-inconsistency para-

digm for historical episodes of stagBation is considerably weakened. However they do 

not suggest that the issue of dynamic inconsistency is irrelevant. Some economists have 

expressed concern for the presence of a deflationary bias. For example Fischer (1994) 

observes that central bankers can easily develop a deSationary bias in situations where 

they are too shielded from public opinion. In these cases their anti-inSationary inclina-

tion can prevail upon the possibility of stabihsing the rea l economy when it does not 

prejudicate the achievement of price stability. Moreover, even if the model in not able 

to explain ah observed inHation, it draws the attention on important issues such as the 

incentives faced by pohcy makers and the interaction between credibility and private 

agents expectations that surely contribute together with o ther factors to the explanation 

of inEationary episodes. 

The analysis can be extended in various directions. T h e results of the analysis could 

be elaborated by exploring the extent to which the deflationary bias could be amelio-
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rated by means of a linear inflation contract, aa described by Walsh, or by a linear 

inRation target, as discussed by Svensson. It would be of interest to see what are the 

pohcy recommendations in the case of a deSationary bias for the mentioned institutional 

arrangements. 

In chapter 4 another important controversy is examined: the commitment versus 

Eexibihty dilemma that is associated with the adoption of policy rules. In the literature 

an instrument rule is commonly identified with a Bxed algebraic formula to which the 

choices of the policy maker are mechanically tied. However there is no need to interpret 

instrument rules more restrictively than target rules, which are usually formalised as a 

constraint limiting discretionary choices. 

On the contrary I interpret instrument rules as a systematic behaviour followed by 

the pohcy maker in the setting of the instrument. In part icular the pohcy maker's 

optimisation problem consists in choosing some parameters of the specified instrument 

rule tha t relates macroeconomic variables to the level of t h e instrument. The deSnition 

of instrument rules used is in logical agreement with Taylor 's alternative view on the 

rules versus discretion debate. He observes that in practice a pohcy rule can be defined 

more broadly as a systematic behaviour and there is no need to follow mechanically 

an algebraic formula. This intuition of Taylor is questioned by McCaUum by using the 

Barro-Gordon framework. He shows that an inSationary bias will stiU emerge under a 

discretionary regime even if monetary authorities follow a systematic behaviour in the 

setting of the instrument. 

Contrary to McCallum, I show that it may be advantageous for society to delegate 

monetary pohcy to a central banker following a systematic behaviour in the setting of the 

monetary instrument. I express the systematic pattern in the implementation of policy in 

terms of an optimally designed instrument rule for setting t h e interest rate. The crucial 

feature of the instrument rule examined is the presence of a certain degree of monetary 

inertia. In particular it is postulated that monetary authorities smooth interest rates by 

means of a partial adjustment mechanism where past decisions constitute an important 
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determinant of the current level of the interest rate. 

The ajialysis developed demonstrates that the presence of this systematic inertial 

behaviour might be optimal. If the degree of inertia is sufficiently high the inSationazy 

bias associated with time consistent monetary policy becomes negligible without implying 

a trade-oE between commitment and flexibility. The rat ionale for this surprising Ending 

is found in the disciplining effect played by interest-rate smoothing on the incentive 

to create surprise inSation by reducing suddenly interest r a t e s within the time horizon 

of existing nominal contracts. If the degree of gradualism is high it may enhance the 

credibility of optimal monetary policy as it contrasts the incentive to fool the private 

sector. 

The analysis could be extended in a number of ways. Allowing k r errors in the 

control of the instrument, for forward-looking behaviour b y the private sector and for 

some persistence in inHation or unemployment would add greater realism. It would be 

of interest to explore whether in these cases it would be possible to derive an optimal 

poHcy rule with the same features of the popular rule examined by Taylor. However, the 

mentioned extensions are likely to add the complexity of t h e analysis without affecting 

the finding that regimes based on instrument rules aimed at monetary stability may 

represent an alternative to regimes based on target rules. 

My findings have interesting policy imphcations. The well established international 

empirical evidence on instrument rules may suggest that f r o m the point of view of imple-

mentation following instrument rules is hkely to be more feasible than the adoption of the 

other solutions proposed in the literature for eliminating t h e inflationary bias. In the real 

world only New Zealand's monetary regime is closest to the kind of delegation formalised 

by the contracting approach. WhUe Svensson's "target-conservative" central banker has 

been criticised as been unreahstic, as in practice the countries tha t have adopted an inBa-

tion targeting regime do not seem to set their inHation targets below the socially optimal 

rate of inflation. Moreover, RogoE's "weight-conservative" central banker apart from not 

being supported by the empirical evidence on central banks independence has also been 
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questioned for its real feasibility. In practice the government might End it di&cnlt to 

appoint a central banker with exactly the right degree of conservatism. 

In chapter 5 another consolidated view is questioned. Usually optimal monetary 

delegation is seen as an alternative to reputation building for solving the inEationary bias 

problem. I show that in order to survive Jensen's criticism, based on McCallum's negative 

view of the contracting approach, we need to consider delegation as supplementary, rather 

than aa an alternative, to reputation. 

Contrary to Jensen's analysis, I show that if delegation of monetary policy to an 

independent and far-sighted central banker is costly to change, optimal policy may be 

more credible than the conduct of monetary policy without delegation. The circum-

stances under which this holds are not extreme aa we do no t necessarily need prohibitive 

reappointment costs. The rationale k r this different result is found in the presence of 

reappointment costs but there is an important distinction with respect to the standard 

theory of monetary delegation, based on the static one-shot game. The result hinges on 

the influence on the behaviour of the government of the central banker's reputation for 

being committed to low inflation. 

My framework is based on an alternative view of the delegation process: the main 

effect of the introduction of an incentive structure that is costly to change is to enhance 

the central banker's reputation. On the contrary, the new hterature on the credibility 

of optimal monetary delegation has shown that the institutional solution for the time-

inconsistency issue can be instead conducive to reputation building for the government. 

This new body of hterature, by assuming that the central banker behaves always in a 

discretionary manner, has concentrated the attention only on the reputational enforce-

ment of the government for being committed to the announced institutional arrangement 

aimed at low inflation. This view is baaed on the idea, formahsed in the standard the-

ory, that incentive schemes or policy targets are introduced in order to discipline the 

behaviour of the central banker for achieving the goals of t h e government. 

However, aa shown by my analysis, the role played by incentive schemes in strengthen-
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ing the central banker's reputation is crucial for the importance of reappointment costs. 

Moreover, via his commitment to the announced inflation ta rge t the central banker may 

be able to inHuence positively the behaviour of the government. 

A natural extension of the analysis would be to consider the case when there is 

imperfect monitoring of the central banker's action, along t h e line of Canzoneri (1985). 

In this case it could be of interest to see what are the implications of the presence of 

incentive schemes costly to change for the frequency of inflationary reversions modelled 

by Canzoneri. 
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Appendices 

Appendix A 
Here we derive expression (4.18) reported in the text. Using expressions (4.16) and 

(4.17) we can rewrite the instrument rule (4.12) as 

r* = + (1 - 7) + (1 - ŷ) (mf* + Miif). (Al) 

Ebcpression (Al) taken at period t — 1 becomes 

n - i = 7 ^ - 2 + (1 - 7) + (1 - 3/) , (A2) 

and expliciting it with respect to we can rewrite it aa 

1 ^ 
n - i = n - i - ^ - 2 - + M%4-i) - (A3) 

Substituting (A3) in (4.12) we obtain 

n 
7 7 

2 

Vf-i - + (1 - 7) - 7 , (A4) 
1 — 7 1 — 7 

which can be rewritten as 

7^ 7^ _ 
rt = - f^_2 + (1 - 7) n - 7 + f!''(4-i) - (AS) 

1 — 7 1 — 7 

Now multiplying both sides of (A.2) by 7^/ (1 — 7) we have 

^ n _ i = + 7^f(_i + 7^ + M.%4-i) - (-A-6) 
1 — 7 1 — 7 

After substituting (A6) in (A5) we can get the expression (4.18) discussed in the text 
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Appendix B 
In this appendix we provide the revision rule used in chapter 4 for analysing the 

stability of the multiple solutions described in the text. In particular here we follow the 

approach of Clark, Goodhart and Huang (1999)/ 

First we consider the general form for the equilibrium decision rule of 

= 00 + (B.l) 

Prom (B.l) we have 

^ = + (B.2) 

Now substituting both equations in ( ^ - i ) and using the value function 

^ - 1 (B 3) 

we can derive the general relationship between and 

Identification of 02,t-i leads to 

(B4) 

This expression is general and holds for both the values of obtained under com-

mitment and discretion. They are given by 

7 ( 1 - 7 ) 

(1 — 7) + (̂ 1)̂ 2,( 

and 

(B.5) 

^They thank in a note Lai's Svensson for suggesting them this approach. 
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Now, by inserting (B.4) in the expressions (B.5) and (B.6) taken at t — 1, can be 

revised by iteration backward aa t goes to — oo. 
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Appendix C 
This appendix provides the derivation of some results used in chapter 5. Here we prove 

that and ^ are positive. We first recall that the assumptions about the parameters are 

the following: 

.5 < < 1; 

A = 1 + Act̂ ; (C.l) 

which imply that 

1 < A < 2; 

^A < 1. (C.2) 

Given these assumptions, 0 and are always positive if we can prove that 

1 + (/gÂ  - y^^A (1 + 2(^A2) > 0. (C.3) 

This inequality can be rewritten as 

1 + ipA'^ — pA [(1 + ipA'^)^ — (y)A^)^] > 0. (C.4) 

As from the assumed parameter values we have that-\//)A < 1 , it is clear that the 

term outside the square root is always greater than that inside. Hence the inequahty is 

always satisfied. 
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