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Abstract

The bene…ts of in‡ation targeting by comparison to alternative regimes
are understood to be in terms of providing clearer objectives that help
pin down private sector expectations in the long run. We argue that the
mechanism for achieving this rests on the fact that monetary policy can be
perceived as a matching game in which private agents aim to coordinate
their expectations and thus bene…t from a clearly given signal that acts as
a focal point. We therefore, argue that …rst, the credibility of the signal
achieves coordination and second that the clarity of the signal achieves
welfare improvements. To demonstrate that we use Bacharach’s, Variable
Universe Game framework, which allows for individuals’ understanding
and interpretation of the signal to di¤er. As private agents bene…t from
coordination, they rely a lot on the public signal given. Following this, the
Central Bank can then help increase the welfare of agents by providing
clear and precise signal that increase the chance of coordination and hence
increased welfare.
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1 Introduction
Modern monetary policy theory emphasizes the central role of private sector
expectations in determining policy outcomes. As argued by Woodford “....inso-
far as it is possible for the Central Bank to a¤ect expectations, this should be
an important tool of stabilisation policy....” (Woodford 2003). It is thus widely
acknowledged, that the success of maintaining a stable monetary environment
depends crucially on the ability of the policy regime to control in‡ation expec-
tations (Blinder et al, 2001). Evidence of that is shown by Orphanides and
Williams (2004) in their analysis of US monetary policy history, where they ar-
gue that monetary policy failures are connected with changes in public sentiment
about the future state of the economy. In other words, policy mistakes alone
are not enough to produce long term negative e¤ects on monetary stability.
The practice of monetary policy in the past ten to …fteen years has thus con-
centrated on providing institutional set-ups that provide an explicit platform of
information for expectations to be formed. The main features of such institu-
tional set-ups are

² credible institutions, mainly through independence and the pursuit of the
sole objective of price stability;

² clear policy frameworks, captured by well de…ned intermediate policy ob-
jectives and procedures, and …nally,

² transparent policy making, implemented through publication and distri-
bution of the information set used in the decision making process (in‡a-
tion forecasts, modelling strategies, well de…ned assumptions) and a clear
demonstration of accountability (publication of minutes, regular appear-
ance in front of parliamentary committees and regular press conferences).

Practically every monetary policy authority nowadays de…nes its policies accord-
ing to these criteria, emphasising one or another aspect, depending on prefer-
ences. The set-up of the twelve-country Euro area, for example, has emphasised
the importance of building and sustaining credibility and independence from
governments, as an instrument towards low expected in‡ation. In the US expe-
rience instead, credibility, independence but also ‡exibility in following multiple
objectives has helped achieve a stable monetary environment. Alternatively, in-
‡ation targeting as implemented …rst, by the Reserve Bank of New Zealand and
then the Bank of England, and increasingly more and more banks around the
world, is understood to provide clear and immediate objectives for monetary
policy. In‡ation targeting practitioners argue that the main advantage of an
explicit numerical in‡ation target is its ability to provide a focal point for pri-
vate sector expectations. As Mervyn King (2004, p.4) has claimed for the UK
case, in‡ation expectations have indeed been anchored to the pre-announced
target. The ability of explicit quantitative targets to tie down expectations,
is also con…rmed by the empirical analysis of Levin et al (2004), Mishkin and
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Schmidt-Hebbel (2001) and more recently by Fatás et al (2004)1 .
However, in analysing various monetary policy regimes (Svensson, 1999, 2003),
we observe no di¤erence in the way we approach in‡ation targeting by com-
parison to other regimes2 . There is thus no explicit analysis of the way the
provision of a speci…c numerical target constitutes a better anchor for long term
expectations. Is there a di¤erence between giving a numerical target as opposed
to an upper bound to desired in‡ation? And if there is a di¤erence, what is the
mechanism that achieves it? In our view, to be able to answer that, we need a
more complex mechanism for the way expectations are formed.

The recent model put forward by Morris and Shin (2002a, 2002b) (and used
in Amato et al, 2003 and Amato and Shin, 2003), constitutes such an attempt
to identify …rst, how private agents form expectations based on both private as
well as public information available to them, and second how policy makers (not
exclusively Central Banks) can a¤ect those expectations by providing greater
or lesser information. We thus assume in this set-up that, when forming expec-
tations, private agents care not only about their own views but also of other
people’s expectations as a way of con…rming their own beliefs. And as this
element of ‘beauty contest’, (based on Keynes, 1936), plays a greater role in ex-
pectations forming, signals provided by public institutions become tantamount
to coordination devices. In fact Phelps (1983) noted that “...in order to reduce
the price level (in relation to the accustomed trend), it is not su¢cient that the
central bank persuade each agent to reduce his private expectation of the money
supply (in relation to the past trend) by the warranted amount. The prevalence
of this expectation must be public knowledge - an accepted fact”(p.35). This
therefore, implies that public information acquires a dual role -“...of conveying
fundamentals information as well as serving as a focal point for beliefs” (Morris
and Shin,2002a, henceforth, MS). The questions that arise following this argu-
ment is therefore, what monetary policy regimes provide better signals and in
which way those signals constitute focal points. The aim of this paper is to
formalise the widely believed but little analysed bene…ts of in‡ation targeting
in coordinating private individuals’ expectations. To this end, we employ the
Variable Universe Games approach put forward by Bacharach (1993).
We will argue therefore, that monetary policy is a game between policy makers
and private agents in which two issues are important: 1) private agents care
about the beliefs of others, very much à la Morris and Shin (2002a), and 2)
in‡ation expectations are important to the current level of in‡ation and there-
fore, to the direct interest of the Central Bank. The …rst point implies that the
monetary policy game is of a ‘matching nature’, in the sense that private agents’
welfare improves when their expectations lie closer to the average. The second
point in turn, implies that the Central Bank has an incentive to be transparent

1 See also Leiderman and Svensson (1995) and Bernanke et al (1999) for early experiences
with in‡ation targeting.

2 Kuttner 2004, also alludes to this fact. The bene…ts of in‡ation targeting as a coordination
device have been discussed by Hughes Hallett and Viegi, 2002, but then in the context of two
policy authorities, the policies of which might have strong "spillovers".
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about its intentions in the hope that, the signal provided will be a focal point
for agents to anchor their expectations at.
Both points from above imply that monetary policy can be viewed as a coor-
dination game between the Central Bank and the public but also between the
public themselves. The theory on coordination games provides valuable insight
into the way that such games are resolved. For example, it is often observed
that in matching games players coordinate much more frequently than by ran-
domising (Casajus, 2000). Indeed, according to Wilson and Rhodes (1997), it
is to the bene…t of all actors to avoid the con‡ict that escalates as solutions are
delayed. To achieve that, players rely heavily on salient features when decid-
ing on their actions. And salience in this context, can be a “...social custom
or convention, namely, a mode of behaviour that …nds automatic acceptance”
(Dixit and Skeath, 1999) and a salient item is “...one that stands out from the
rest by its uniqueness in some conspicuous respect. Salience thus de…ned has
two dimensions: conspicuousness or noticeability of some feature, and unique in-
stantiation of this feature.” (Bacharach 1993). Furthermore, Wilson and Rhodes
(1997) argue that all that is required for such salience to be achieved is a signal
from somebody that can be recognised as the “leader” in the game, to send a
signal. The existence of a leader in a clearly de…ned leader-follower(s) game can
thus provide such a focal point (Wilson and Rhodes, 1997). In our set up we
will thus assume that the Central Bank sends a signal (of di¤erent degrees of
precision), and only then do agents form expectations. The timing of the game,
thus allows for it to be considered of a leader-follower sort. The precise model
in which in‡ation is implemented is of no great relevance here as we concentrate
on the way the signal a¤ects (helps coordinate) private sector expectations.

The paper is organised as follows. In section 2, we describe how monetary policy
can be described as a matching game between private sector agents. Section 3
then, provides Bacharach’s (1993) framework for solving such matching games
and section 4, applies it explicitly to monetary policy. We examine two monetary
policy regimes di¤erentiated by the degree of precision in the signal they provide.
Section 5 concludes.

2 A Matching game
We describe the monetary policy game between the Central Bank and private
individuals in terms of Bacharach ’s (1993) “Variable Universe game”, multiper-
son decision problem. The novelty of such an approach is that this framework
allows for the fact that the way di¤erent players perceive the game may actu-
ally vary. This is in contrast to normal or extensive form games, in that the
way players perceive their strategies is always unique. However, we believe that
varying perceptions are very relevant in monetary policy and the in‡ation out-
come. This is because agents form perceptions about what their actions should
be based on their own understanding of the monetary policy regime but also on
their reading of everybody else’s views. Implicit in the analysis that follows is
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therefore, a utility function based on that by Morris and Shin (2002a) in which
there is a continuum of agents indexed by the unit interval [0, 1], i.e.

ui (xe, x) ´ ¡(1 ¡ r)(xe
i ¡ x)2 ¡ r

¡
Li ¡ ¹L

¢
(1)

where xe
i is individual i’s expectation of what the state will be and x is the

ex post in‡ation outcome. We use xe to refer to the expectations pro…le over
all agents. The objective of each individual i is thus to form expectations xe

i
which he will use in wage negotiations. But while she is interested in forming
views about the underlying state, (…rst term in 1), at the same time she is
also interested in second-guessing the views of other individuals in the economy.
From the point of view of the individual, this constitutes an externality and is
captured by the second term in (1) where,

Li ´
Z 1

0

¡
xe

j ¡ xe
i
¢2 dj

¹L ´
Z 1

0
Ldj

Parameter r represents how strong this externality weighs on the utility function
and is assumed to be constant, 0 < r < 1. As MS show, optimising (1) produces
individual agents’ actions given by

xe
i = (1 ¡ r)Ei (x) + rEi(¹xe) (2)

The interesting feature of (2) is that it allows for the underlying state x, to be
interpreted by the individual agents. And in doing so, they form their own views
about what the state is but also of what everybody else thinks the state is (higher
order expectations). In that respect, the game can arguably be considered of a
‘matching’ nature, in the sense that identical actions are preferable. Naturally,
if x were common knowledge, then (2) would collapse to xe

i = x. Note that we
will not model how private information weighs against public information, as our
objective is to show how the provision of a signal provides a focal point. In that
respect, we will show, in a game-theoretic set up, how the signal generates the
notion of col lectively rational outcomes, based on Sugden’s (1995) de…nition3 .
Further to that, we will show that actual coordination, will depend crucially, on
every individual’s perception about the credibility of the signal provided4 .

3 p. 542, “I shall say that a recommendation A¤ is collectively rational if there exists a pair
of utilities, u¤ =

(
u¤1 , u¤2

)
such that (i) if each player i chooses a decision rule from A¤i , the

outcome in expected utility terms is
(
u¤1 , u¤2

)
, and (ii) if either player j chooses a decision

rule that is not in A¤j , then whatever the decision rule followed by the other player, player 1’s
expected utility is strictly less than u¤1 and player 2’s expected utility is strictly less than u¤2 .”

4 MS show that as individual agents have an incentive to coordinate, they rely on the
public signal available, to provide a focal point. Note that MS argue that this incentive
leads to individuals relying disproprtionaly on the public information available than justi…ed
by its quality. This implies that there are parameterisations of the model for which public
information is welfare reducing. However, Hellwig (2004) challenges that by arguing that

5



Based on Wilson and Rhodes (1997) we argue that the nature and timing of
the game allows us to consider the Central Bank as a Stackelberg leader. The
Central Bank sends thus a signal xs to the followers, and they in turn, have
two options: to either follow the signal (xs) in whichever way they interpret
it, and pin their expectations to it in the hope that all other agent do so too,
or formulate their expectations based on their own evaluations (xi) and hence
deviate from the target as dictated by their own private information. The
extensive form representation of such a set-up, in a two-player game, is portrayed
in …gure 1.

P1

P2

(A , A)

Leader: CB
Signal xs

P2

xs

x1

(B , B)

(C , C)

(D , D)

xs

xs

x2

x2

Figure 1: The Central Bank as a Leader

The dotted rectangular implies that the two followers are acting simultaneously.
The game is therefore, sequential only vis-à-vis the leader. For simplicity we
show the payo¤s (expected utilities) for the two individuals only (represented
by A, B , C and D). All four outcomes may result in players forming identical
expectations. However, the probability of doing so, will be smaller than one
when at least one of the two players chooses to follow his own private informa-
tion. We will show how this is derived in detail, in section 4. By contrast, if
both players follow the signal, then full bene…ts are accrued by both players. It
is in this respect that, given perfect knowledge, the existence of a signal acts as
a focal point.

agents place too little weight on the costs of aggregate volatility and too much weight on
heterogeneity.
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3 Variable Universe Games (Bacharach, 1993)
We describe next, Bacharach’s Variable Universe Games framework, which helps
describe how players evaluate their strategies to identify salient points when
forming expectations in matching games5 . The novelty of this approach is that
it allows explicitly for di¤erences in perceptions which then helps players choose
rationally between alternative outcomes. The framework provided shows that
in matching games, the players’ incentive to coordinate induces them to look
for salient points. However, as salience is subject to personal interpretation, the
existence of such features is not necessarily uniquely de…ned.

3.1 An Expected Utility Approach
The game of blockmarking is played in the following way. Two players are
shown a number of wooden blocks and each has to secretly pick a block. If both
players pick the same one, they receive an identical pecuniary prize; otherwise
they receive nothing. The author then describes three variants of the game,
summarised in …gure 2.

Blockmarking 1.

Blockmarking 2.

…..

18 2

Blockmarking 3.

Figure 2: The Game of Blockmarking

In Blockmarking 1, (B1), the players are given …ve identical blocks (in size,
colour, shape and material). In Blockmarking 2, (B2), the same game is re-
peated, except now one of the …ve blocs is of a di¤erent colour, (white). In
Blockmarking 3, (B3), players are now given 20 blocks, eighteen of which are
grey and two are white. Furthermore, closer inspection of the blocks, allows
players to see that the grain of the wood in just one of the grey blocks is wavy.
B3 can thus be described either in terms of colour, (C ) or in terms of the grain
of the wood, (G). As the game is of a matching nature, it is to the players’
interest to look for means of achieving tacit coordination. In doing that, players

5 Used and extended by Janssen (2001).
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therefore look for salient features that help increase the chance of coordination.
In example B1 above, there is no clear way of di¤erentiating between the blocks,
so one is inclined to simply pick at random. At example B2 however, the dif-
ference in colour allows players to distinguish between the blocks in such a way,
that it is always wise to go for the one that is white. The unique instantiation
of the white block thus provides the two players with a focal point. Similarly
in B3, if colour is the distinguishing feature that occurs to the players, they are
then inclined to pick one of the white blocks, even though such action does not
automatically lead to coordination. However, if a player has managed to see
that not only colour but also the grain of the wood di¤erentiates the blocks,
uniqueness is again guaranteed. The di¢culty now however, is that the grain
pattern of the wood is not necessarily identi…able (conspicuous) by (to) all play-
ers. In forming her choice therefore, having seen the di¤erence in grain herself,
player 1, needs to assess how likely her partner is to distinguish the blocks in
terms of the grain as well. Bacharach’s analysis shows, that if this likelihood
is big, then it is to her interest to pick the grey block with the wavy pattern;
otherwise she is better o¤ picking one of the white blocks and face an, at most,
50% chance of matching the choice of her partner.
Bacharach provides a thorough proof to B3 in the appendix to his paper, but the
essence of the game faced by the two players individually can be summarised
as follows. In solving B3, player 1 is e¤ectively faced with two alternative
strategies: M eh, mark a white block at random, or Mw, mark the grey block
with the wavy grain. Furthermore, as explained above, the crucial point in this
analysis is the likelihood with which player 1 believes player 2 will have noticed
the grain. She is thus left with the following two choices when forming her views
about player 2. Either she believes that her opponent has seen the grain (and
assigns probability v to that event), or she does not believe that he has seen the
grain (and assigns probability 1 ¡ v to that event). It is reasonable to assume
that if player 2 has indeed noticed the grain, then he will pick it with some
non-zero probability. However, if he has not noticed the grain then he can never
mark a block accordingly. From player 1’s perspective therefore, her expected
utility from choosing one of her two actions is the following.

De…nition 1: Both players have an identical set of feasible strategies, R+ =
fC, Gg and possible actions, A =

n
Meh,Mw

o
. De…ne U1

¡
x1,a(²), x2,a(²)

¢
,

player 1’s utility from following action x1,a(²) and player 2 following action
x2,a(²), for a 2 A where a (C) = Meh and a (G) = M w.

We need to deal with two cases:

Case 1: Player 2 always marks a block according to colour, either because he
has not seen the grain himself, or because he believes his partner has not. Then
player 1’ expected utility is

E1U(Meh,M eh) = (1 ¡ v)U1

³
Meh, Meh

´
+ vU1

³
Meh, Meh

´

E1U(M w,M eh) = (1 ¡ v)U1

³
Mw, Meh

´
+ vU1

³
Mw, Meh

´
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We normalise next U (x1 = x2) = 1, and calculate the expected utilities:

E1U(Meh, Meh) = (1 ¡ v)
1
2
U (x1 = x2) + v

1
2
U (x1 = x2) =

1
2

E1U (Mw, Meh) = (1 ¡ v) ¤ 0 + v ¤ 0 = 0

This implies that E1U(Meh, Meh) > E1U (M w, Meh) and therefore player 1 has
an incentive to match her partner’s action by also picking a white block at
random.

Case 2: Player 2 now, marks a block based on the grain when he has noticed
it. Otherwise, he marks a block according to colour. Then expected utility for
player 1 is now

E1U
h
Meh,

³
Meh or Mw

´i
= (1 ¡ v)U1

³
Meh, Meh

´
+ vU1

³
M eh, M w

´

E1U
h
Mw,

³
Meh or Mw

´i
= (1 ¡ v)U1

³
M w,M eh

´
+ vU1 (Mw, Mw)

and therefore

E1U
h
Meh,

³
M eh or Mw

´i
= (1 ¡ v)

1
2
U (x1 = x2) + v ¤ 0 =

1 ¡ v
2

E1U
h
M w,

³
M eh or Mw

´i
= (1 ¡ v) ¤ 0 + vU (x1 = x2) = v

It follows that,

E1U
h
Mw,

³
Meh or M w

´i
> E1U

h
Meh,

³
Meh or Mw

´i
, iff v >

1
3

.

But between the two cases, the necessary and su¢cient condition for player 1
to decide to mark a block according to the grain, is

E1U
h
Mw,

³
Meh or M w

´i
> E1U(Meh, Meh) ()

v >
1
2

(3)

In other words, the balance of reasons favours marking the block with the wavy
grain, only if v is a large enough number by comparison to 1

m where m is the
number of white blocks. Bacharach argues therefore, that the relative rarity of
the white blocks, captured here by 1

2, is pulling against the conspicuousness v
of the grain pattern, as the less rare the white blocks, the more likely the player
is to pick the wavy grey block.
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4 In‡ation Expectations Coordination
We consider next a one-shot monetary policy game, in which we assume two
players forming the public, P1, P2, who are faced with private information, (X),
and public information in the form of a signal given by the Central Bank, (S).
Based on these strategies, we will compare the expected values of following a
particular action
In understanding the game, the two players are faced thus with two concepts:
F = fX, Sg and adopt strategies accordingly, R+=fX, Sg. The actions that
correspond to this set of strategies are ai = xi for i = P1, P2 if they rely on
their own private information r (X), and ai = xs when they follow the signal
r (S). The set of distinct actions is therefore, A =fxi, xsg. In summary, the
game of monetary policy is simpler than that of blockmarking in the sense that
there is no uncertainty about noticing the signal. The information required is
summarised as follows:

Sets Elements
Concepts F = fX, Sg F (X), F (S)
Feasible Strategies R+=fX, Sg r (X) , r (S)
Distinct Actions A =fxi , xsg a (X) = xi, a (S) = xs

Player P1 now has to form a view on whether to follow the signal, either because
she thinks the signal is credible or because she thinks her partner will follow it.
Similarly her partner will be thinking along the same lines. In forming her views
therefore, P1 is left with two choices. Either she believes that her partner will
follow the signal (and assigns probability v to that event), or she believes that he
will not follow it (and assigns probability 1 ¡ v to that event). Each individual
forms expectations within a range of discrete values: i.e. Xi = fxi,1...xi,ng.
We assume that all values in Xi occur with the same likelihood. This is a
simplifying assumption that can be extended to capture di¤erent distributions.
Furthermore, we also assume that X1 = X2.
We examine two monetary policy regimes that di¤er in the degree of precision
of the signal they provide. The regime that has one precise value as numerical
target will be identi…ed with In‡ation Targeting. We will compare that to non-
in‡ation targeting, where the monetary objective is not identi…ed with one value
but with a range of values. Note, that we do recognise that in‡ation targeting is
not always associated with a unique numerical target in the literature; we apply
this terminology however, in order to di¤erentiate the two regimes in terms of
their level of target precision. Furthermore, we will di¤erentiate according to
the degree by which the signal given by the Central Bank di¤ers from public
perceptions.

4.1 A need to coordinate: xs 2 Xi

In …rst instance, we assume that the signal given by the Central Bank falls inside
the range of discrete private sector expectations, i.e. xs 2 Xi . As the elements
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in Xi are equally likely, then P1 is less worried about believing the signal and
more concerned with achieving coordination with her partner. We show next
that the very existence of a signal will induce coordination while the precision
of the signal is going to increase the likelihood of achieving it.

4.1.1 In‡ation Targeting: x = xs

We examine …rst a Central Bank that is an in‡ation targeter, in the sense that
it announces a precise numerical target xs . Following the notation presented in
Figure 1, the normal representation of payo¤s is given in Table 1.

Table 1
P1 n P2 xs x2
xs A,A B, B
x1 C, C D, D

By construction of the game, the following taxonomy of expected utilities holds.

A : = U (x1 = x2)
B : = Pr (x1 = x2jx1=xs,x22Xi) ¤ U(x1 = x2) = ζA 0 < ζ < 1
C : = Pr (x1 = x2jx2=xs,x12Xi) ¤ U(x1 = x2) = B
D : = Pr (x1 = x2jx1,x22Xi) ¤ U (x1 = x2) = B

Individuals are indi¤erent which level of in‡ation they coordinate at, provided
they do coordinate. However, as A > B , for a discrete choice of in‡ation
expectations, Table 1 shows that coordination of the two players at a level other
than xs will happen with a probability less than one. By contrast, coordination
at the unique signal provided guarantees payo¤s equal to the utility achieved
through matching expectations, U (x1 = x2). We show next how the solution of
the matching game implies coordination of the two players at the target. For
simpli…cation we normalise A := U (x1 = x2) = 1.

Proposition 1: A precise signal xs 2 Xi provided by the central Bank, induces
players to always apply action ai = fxsg.

Proof 1:

The expected utility for P1, of applying either of the two actions, is:

E1U [x1, (x2 or xs)] = (1 ¡ v)U (x1,x2) + vU (x1,xs) = (1 ¡ v)D + vC = ζ
E1U [xs , (x2 or xs)] = (1 ¡ v)U (xs,x2) + vU (xs,xs) = (1 ¡ v)B + vA = (1 ¡ v)ζ + v

As B = C = D = ζ, it is straight forward to demonstrate that

E1U [xs , (x2 or xs)] > E1U [x1, (x2 or xs)]
and therefore P1 does better by following the signal irrespective of P2’s action.
By analogy player 2 follows the same action and monetary policy achieves perfect
coordination at the signal provided.
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4.1.2 Non-In‡ation Targeting: xs 2 [~x,x̂]

We examine next the case when the Central Bank has a less precise target6 .
This time therefore, the monetary policy objective takes the form of a range of
discrete values, for example xs 2 [~x,x̂], (where ~x and x̂, two constant values),
rather than a single numerical value. The signal provided is still assumed to be a
subset of Xi, or in other words [~x, x̂] ½ Xi . The payo¤s can now be summarised
in Table 2, again in accordance with notation in Figure 1.

Table 2
P1 n P2 xs 2 [~x, x̂] x2

xs 2 [~x, x̂] A0, A0 B 0, B0

x1 C 0, C0 D 0, D 0

where

A0 : = Pr
¡
x1 = x2jx1,xs2[~x,x̂]

¢
U(x1 = x2) = ξA 0 < ξ < 1

B 0 : =
©
φ Pr

¡
x1 = x2jx12[~x,x̂],x22[~x,x̂]

¢
+ (1 ¡ φ)Z1

ª
¤ U(x1 = x2) = φA0 0 < φ < 1

C 0 : =
©
φ Pr

¡
x1 = x2jx22[~x,x̂],x12[~x,x̂]

¢
+ (1 ¡ φ)Z2

ª ¤ U(x1 = x2) = φA0

D 0 : = Pr (x1 = x2jx1,x22Xi) ¤ U(x1 = x2) = D = φA0

and

Z1 : = Pr
¡
x1 = x2jx12[~x,x̂],x2/2[~x,x̂]

¢
= 0

Z2 : = Pr
¡
x1 = x2jx22[~x,x̂],x1/2[~x,x̂]

¢
= 0

But since D0 = D , it follows that φA0 = φξA = ζA and φξ = ζ . Similarly to
in‡ation targeting from above, A0 > B0 = C0 = D0.

Proposition 2: A signal xs provided by the Central Bank, although imprecise,
(xs 2 [~x, x̂]), when still part of Xi will induce players to always apply action
ai = fxsg.

Proof 2:

Again, the expected utility for P1, of applying either of the two actions, is:

E1U [x1, (x2 or xs)] = (1 ¡ v)U (x1,x2) + vU (x1,xs) = (1 ¡ v)D0 + vC 0 = ξφ
E1U [xs , (x2 or xs)] = (1 ¡ v)U (xs,x2) + vU (xs,xs) = (1 ¡ v)B 0 + vA0 = (1 ¡ v)ξφ + vφ

It is straight forward to demonstrate that
6 Note that we are only interested here in how the precision of the signal alters the way

people coordinate their actions. This approach therefore, does not allow for potential bene…ts
(if any) to be had from having a more ‡exible (albeit less precise) signal.
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E1U [xs , (x2 or xs)] > E1U [x1, (x2 or xs)] .

This implies that the provision of the signal is su¢cient in providing a coordi-
nation mechanism.

Corollary1: The bene…ts of In‡ation Targeting accrue in the form of a higher
probability of coordination amongst the agents and therefore, higher expected
utility.

Although the signal is followed in both regimes, the probability of coordination
is higher for in‡ation targeting, as A > A0. Furthermore, we compare the
expected utility of following the signal, for the two regimes.

E IT
1 U [xs, (x2 or xs)] = (1 ¡ v)ζ + v

EN IT
1 U [xs, (x2 or xs)] = (1 ¡ v)ξφ + vφ

As ζ = ξφ from Table 2, and 0 < φ < 1, it follows that in‡ation targeting
produces higher expected utility. Precision in the target announced therefore,
is bene…cial to the public.

4.2 Credibility before coordination: xs /2 Xi

We examine next the case when xs /2 Xi . In other words, the signal provided by
the Central Bank lies outwith the range of expectations formed by the agents
which implies greater divergence in views between the public and the Central
Bank, by comparison to the previous case. From the point of view of player
1, the problem now is not only one of coordination, but also of assessing how
player 2 perceives the signal, in the form of the v value. This is because two of
the four possible pure strategies do not lead to matched expectations. If one of
the two players chooses to follow the signal (xs) when the other one does not,
then expectations are never matched and therefore, the payo¤ is zero for both
players. We di¤erentiate again according to the precision of the signal provided.

4.2.1 In‡ation Targeting: x = xs

The normal representation is now:

Table 3
P1 n P2 xs x2
xs A, A 0, 0
x1 0, 0 D, D

As indicated above, the game in its pure representation shows that unless both
players adopt the same action, ai, there is no probability of coordination. Fur-
thermore, while A > D , it is not immediately obvious that the expected value
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from following the signal is unequivocally to the advantage of P1. This will
depend crucially on the value of v.

Proposition 3: The necessary and su¢cient condition for coordination to occur
at the precise signal when xs /2 Xi , is v > ζ

1+ζ .

Proof 3:

The expected utility for P1, of applying either of the two actions, is now:

E1U [x1, (x2 or xs)] = (1 ¡ v)U (x1,x2) + vU (x1,xs) = (1 ¡ v)ζ
E1U [xs , (x2 or xs)] = (1 ¡ v)U (xs,x2) + vU (xs,xs) = v (4)

It follows that in this case, P1 will only follow the signal if and only if

v > (1 ¡ v)ζ ,

v >
ζ

1 + ζ
. (5)

Compared to the case when xs 2 Xi , the fact that now xs /2 Xi has given rise
to a critical threshold for v before agents choose to coordinate at the signal.
In other words, they need to have a minimum level of con…dence that their
partner will also follow the signal, before it is bene…cial for them to defy their
own private information and follow the signal as well.

4.2.2 Non-In‡ation Targeting: xs 2 [~x,x̂]

We examine again the case when the Central Bank has a less precise target,
in the sense that the signal takes values within a range. Contrary to above
however, this time [~x,x̂] * Xi , in other words, the signal is not a subset of
individuals expectations set. The payo¤s can now be summarised in Table 4,
again in accordance with notation in Figure 1.

Table 4
P1 n P2 xs 2 [~x, x̂] x2
xs 2 [~x, x̂] A0, A0 0, 0
x1 0, 0 D 0, D 0

Proposition 4: The necessary and su¢cient condition for coordination to occur
in the range of the signal when xs 2 [~x, x̂] * Xi , is v > ϕ

1+φ .

Proof 4:

P1’s expected utility from applying either of the two actions, is

E1U [x1, (x2 or xs)] = (1 ¡ v)U (x1,x2) + vU (x1,xs) = (1 ¡ v)ξφ
E1U [xs, (x2 or xs)] = (1 ¡ v)U (xs,x2) + vU (xs,xs) = vξ (6)
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It follows that P1 will only follow the signal if

vξ > (1 ¡ v)ξφ ()
v >

ϕ
1 + φ

(7)

Similar to the case of in‡ation targeting, agents need a minimum level of con…-
dence before they coordinate within the range signalled. Following this, we can
then compare how the choice of monetary policy regime a¤ects this degree of
con…dence. It follows from above that:

Corollary 2: The degree of con…dence required for agents before they coordinate
at the signal, is higher under a regime of non-in‡ation targeting by comparison
to when the signal is precise (in‡ation targeting).

To see this we compare the critical level for parameter v for the two regimes,
namely conditions (5) and (7).

ϕ
1 + φ

=
ξϕ

ξ (1 + φ)
=

ζ
ξ + ζ

As ξ < 1, it follows that

ζ
ξ + ζ

>
ζ

1 + ζ
(8)

and therefore, the critical threshold before which agents choose to coordinate,
increases as the signal becomes more imprecise. As mentioned above, now that
[~x, x̂] * Xi, individuals are not only worried about coordination, but …rst and
foremost, about how the signal is perceived by other individuals. When this is
the case, condition (8) indicates, that when a CB worries about the credibility
of its target, then concentrating in providing a clear signal maybe an easier way
of helping agents coordinate at the desired outcome.

5 Conclusions
We model the bene…ts of in‡ation targeting in terms of providing a clear and
precise in‡ation ob jective. The motivation behind our e¤orts stemmed from the
fact that while most agree that a clear signal is bene…cial in terms of tying down
private sector expectations, theoretical attempts to examine monetary policy do
not in fact di¤erentiate in terms of how well this is achieved. This paper makes
an attempt to show how in‡ation targeting achieves better in‡ation expectations
coordination and provides a platform for assessing di¤erent monetary policy
regimes. Our approach encompasses both Morris and Shin’s framework, based
on which we argue that monetary policy is a coordination game of a matching
nature between private agents, as well as Bacharach’s Variable Universe game,
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which provides for a rational way of achieving such coordination. Our analysis
leads to the following two conclusions: 1) it is the provision of the signal that
achieves coordination. This justi…es the recent attempts by Central Banks to
communicate with the public. 2) It is the clarity of the signal that achieves
welfare improvements. In other words, investing in clear and more e¤ective
ways of operating helps provide a “unique instantiation” of the signal and hence
coordination at it.

Our conclusions are best understood in the context of a given level of credibility
that a Central Bank is faced with. Comparing then monetary policy regimes
that di¤er in terms of the precision of their objectives, our analysis shows that
the incentive to coordinate is better served by a unique and precise signal rather
than a range of values. In other words, in‡ation targeting sets clearer objectives
and therefore, provides a better framework for monetary policy, by means of
lowering the threshold above which high order expectations are matched. How-
ever, what our analysis does not show is the (admittedly very important) issue
of which features monetary policy needs to have in order to build the necessary
credibility to achieve the in‡ation objective. Here one could envisage that on
the road to credibility, the precision of the signal could conceivably pull against
the degree of ‡exibility maintained by aiming at a range of values. This issue re-
mains unresolved and in order for it to be properly addressed, we would have to
link explicitly every regime’s in‡ation record to its ability to build and maintain
its credibility.
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