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NE of the most widely accepted tenets of mone-
tary theory is that persistent inflation is a monetary
phenomenon. A deeper understanding of persistent
inflation, therefore, must uncover the reasons for
persistent increases in the money stock. This leads
naturally to an investigation of the molives and con-
straints facing central bankers who decide the course
of monetary policy.

Recent theoretical literature on the behavior of
monetary policymakers may be divided into two
broad categories — positive and normative. The posi-
tive literature formulates hvpotheses about the objec-
tives and constraints facing central bankers and de-
rives implications for the behavior of both observable
variables {e.g, the rate of monetary growth and the
rate of inflation! and unocbservable variables (e g. pol-
icy credibility). The normative literature focuses on
the issue of how, given the behavior of central bankers,
monetary institutions can be redesigned to mprove
social welfare. Both approaches use the same general
analytic framewaork to model central bank behavior.

This paper, the first in a two-part suvey, foocuses on
the positive aspects of central bank behavior, with
particular emphasis on the characterization and the
determinants of policy credibility.
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Positive (and normative} theories of central bank
behavior rely heavily on the notion that unanticipated
money growth has temporary, positive effects on out-
put and employvment as a result either of the Lucas
(1973) effect’ or the existence of long-term conlracts in
conjunction with ex post determination of employ-
ment by labor demand ? They also rely on the view that
central bankers have a well-defined objective function
{preferences) for economic stimulation and inflation
within each period as well as intertemporal prefer-
ences over combinations of those variables in the
present and in the future.

The notion of policy credibility is a fundamental one
because the ability of monetary policymakers lo
achieve their future objectives depends on the in-
flationary expectations of the public. These in-
flationary expectations depend, in turn, on the pub-
lic’s evaluation of the credibility of the monetarv pol-
icymakers. For example, Fellner (1976) and Haberler
119809, who coined the term “Credibility Hypothesis,”
have stressed that the less credible disinflationary
policies are, the longer and the more severe their
interim adverse economic effects will be.

'A recent exposition appears in chapter 3 of Cukierman (1984).
Fischer (1977), Taylor (1980},




The theoretical literature defines credibility as the
extent to which the public believes that a shift in policy
has taken place when, indeed, such a shift has actually
occurred?® More important, to be credible, a policy
must be consistent, at each stage, with the public’s
information about the chjectives and constraints fac-
ing the central bank. The public will not believe an
announced potlicy if it knows the policy is incompati-
ble with the current objectives of policvmakers.

Part of the theoretical literature interprets the cen-
tral bank's objective function as a social welfare func-
tion. in this approach, the policymaker is cast as a
benevolent planner whose sole concern is to maxi-
mize a well-defined social welfare function. Another
part of the Hterature interprets the objective function
of the policvmaker in terms of political objectives. In
this approach, the importance assigned to preventing
inflation relative to stimulating the economy depends
on the relative influence on the central bank of the
pro-stimulation and anti-inflation advocates within
government and the privale sector. Formal models
based on the social welfare and political approaches
are similar at times; however, interpretations of their
results are quite different depending on which ap-
proach is used. Therefore, the two approaches are
discussed separately.

The social welfare approach is based on three kev
relationships. First, the economy is one in which
deviations of employment from its natural level are
positively related to unanticipated inflation; this can
result from either the existence of a Lucas (1973)-type
short-run Phillips curve or a Fischer (1977)-Tavlor
{1980) contract framework. Second, the monelary au-
thority has a social welfare function that gives a
negative weight to inflation and a positive weight 1o
employment even bevond the natural rate It chooses
the rate of money growth and, hence, inflation, over
which it has perfect control, that maximizes the social

3Under this definition, a new policy is credible # it is promplly
believed, whether or not the new policy is more or less inflationary
than the old one. This point is made in a related survey by McCalium
{(1984).

*The natural rate is the level of empioyment that would be obtained in

the absence of monetary disiurbances. Employment or output
beyond this level contributes 1o social weliare if distortionary taxes
or other constraints hold employment below its optimal level. An
elaboration appears af the end of this section.
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The Monetary Policy Game: Basic Model
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welfare function’ Finally, the public understands the
central bank's bhehavior and forms it inflationary
expectations accordingly. Since inflation is "bad,” the
best rate of monetary expansion must be zero. There-
fore, social welfare is maximized when both the actual
and expected inflation are zero and emplovment is at
its natural level.

Yet, the relatively simple model just deseribed is
sufficient to generate an inflationary bias; as a result,
social welfare is lower than it would have been had the
monetary authority been credibly committed to a zero
money growth {zero inflation) rule’ In essence, the
monetary authorities and the public are caughtup ina
kind of "prisoners’ dilernma.”

The dilemmna is iustrated simply in the following
model’ The monetary authority and the public can be
viewed as engaged in a game to determine what the
level of output and the rate of inflation will be. The
economy’'s output is determined by a Lucas-Sargent
aggregate supply function as shown in equation 1 in
table 1, where v is the actual level of output, v, is its

pay

sShort-run discrepancies between the rate of inflation and the rate of
monetary growth are abstracted from, in this discussion, by assum-
ing that those two rates are equal at all times,

5This scenario originated in a well-known exampie by Kydland and
Prescott {1977) and was elaborated and formulated within an
explicitty dynamic framework by Barro and Gordon (1983b).

“This model is based on a static reformulation by Backus and Driffii
(1985a).




Table 2

Payoff Tables for Basic Monetary
Policy Game

I. Policymaker’s Payoff Table (from equation 3)
Pubiic expects {m®)

Poilicymaker

chooses {(m) 0 1
o o -2
1 1 ~1

It. Public’'s Payoff Table (from equation 4)

Public expects {me}

Policymaker

chooses (m) G 1
¢ 0 1
1 -1 0

natural level, and m and m are the actual and ex-
pected inflation rates. respectively® The policvenak-
er's objective function {taken to be identical 1o the
social welfare function! is shown in eguation 2
(table 13

When equation 1 is substituted into 2, the policvima-
ker's ohjective function now takes the form shown in
equation 3 in table 1. Taking m® as given, the value of m
that maximizes secial welfare is m=1, resulting in a
positive inflation rate. This outcome can easily be seen
in the monetary polieymaker’s payofl matrix shown in
table 2 {1 If the monetary authority chooses zero
inflation, m =0, its pavoif is either 0 or ~ 2, depending
on whether m° equals 0 or 1. If it chooses m= 1,
however, its pavoll is either 1 or —1, depending on
whether ¢ equals ¢ or 1. Inflation is clearly the
dominant strategy from the point of view of the mone-
tary authority; the pavoils for m=1 are higher regard-
less of what inflation rate the public expects.

S0 far the analysis has focused solely on the mone-
tary policymaker's objective function. However, the
public also has an objective function: it is assumed to
resist being fooled by policvmakers. The public is
assumed to maximize a utility function similar to
equation 4 in table 1, taking m as given. Because the
public knows the monetary authority's incentive

3Since ouiput and employment are positively related, v can alsc be
viewed as a proxy for employment.

“The various constants in equations 1 and 2 have been chosen for
simplicity of expaosition. The main gualitative point does not depend
on the values of those constants.

structure, it expects the monetary authority to choose
m = 1; consequently, it chooses m* = 1. The resultant
ocutcome is an inferior solution, with payoffs of —1 10
the monetary authority and 0 to the public.

The inflationary bias occurs because the monetary
authority has the incentive to inflate in order to
increase emplovment once the public's inflationary
expectations have been set. This incentive is present
regardless of whether the public expects a zero or a
paositive rate of inflafion. Because the public recog-
nizes this incentive, it rationally expects a positive rate
of inflation; this forces the monetary authority actually
to inflate in order to maintain employment at its
natural level. As a result, the economy ends up with
the same employment level as under a zero money
growth rule, but with excessive inflation and lower
welfare.

Barro and Gordon (1983b) characterize this solution
as "discretionary” because the monetary authority
can choose whatever rate of monetary growth (and,
hence, inflation) it desires. if the monetary authority
had been credibly committed to zero money growth
(by a constitutional amendment, for examplei, the
superior solution, m=m"=0, could have been
achieved. But, in the absence of credible commit-
ments on the part of the policvmaker, the (Nash)
equilibrium to the policy game involves positive and
suboptimal inflation."

As pointed out by Barro and Gordon (1983b), the
prisoners’-dilemma aspect of the policy gamme carries
over to the case in which the policymaker cares about
social welfare in both the present and {uture periods.
This can be illusirated by generalizing the objective
function of the policymaker as shown in equation 5:

e
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B is the discount factor applied to future welfare in the
policymaker's social welfare function. The term in
brackets is the level of social welfare attained in the i®
period.”® The constanl, A, is the marginal rate of
substitution between economic stimulation and in-
flation prevention; the larger A is, the maore the policy-

“This Is obtained by differentiating equation 4 with respect to me,
equating to zero and solving for me.

YA Nash equilibrium is delfined as a situation in which each of two
sides chooses his best strategy, taking as given the optimal re-
sponse of the olher side,

#This term is a slightly more general form of equation 3,




maker cares about emplovment relative to inilation
prevention at the margin.

As betfore, the policymaker chooses m, to maximize
the social welfare function in equation 5, faking m? as
given. Since there is nothing hat links the periods,
maximization of equation 5 is equivalent to maximiza-
tion of welfare within each period separately. More
formally, the policymaker maximizes equation 6 for
all i
m;

6) W, = Alimm, — mj} ~ "

As shown in the monetary policymaker’s pay-oft ma-
trix in table 3, the best choice is m;= A in all periods.®

As before, the public resists being fooled. Because it
understands the stricture of incentives facing the pol-
icymaker, it rationally sets m¢ = A in all periods. Again,
the economy ends up with a positive rate of inflation.
As before, the discretionary solution is not optimal;
zero money growth vields a value of zero to the policy-
maker (if the public expects money growth to be zero),

while the discretionary result vields a social weltare of

- AY2.

It is tempting to arguce that a sophisticated policy-
maker would eliminate this suboptimality by simply
consistently setting m, = 0, thus convincing the public
that m? should equal zero as well. The public, how-
ever, knows that, as soon as thev expect inflation to be
zero, the policymaker can increase wellare (1o A%2) by
reverting to the discretionary inflation solution. Be-

cause the policymaker will revert Lo discretion in this
case, the public will rationally expect that inflation will
equal A. As a result, the best solution, m, = my = 8 is
unstable, whereas the discretionary (Nashi solution m,
= Ny = A s stable”

To this point, the public and the policymaker were
assumed to have the same information. Suppose,
however, thal this is not the case. Backus and Driffili
{19854, 1985h) consider a model in which the policy—
maker is one of two types: “weak” or "strong.” If the
policymaker is weak, his pavoff matrix is the one
shown in table 211 or 3{1); he, therefore, has an incen-
tive to generate inflation, If the policymaker is strong,
however, he always prefers zero inflation.

31t is obiained from the first-order condition for the maximization of
{B6}.

“The dynamic inconsistency of the first best solution was originally
noted by Kydiand and Prescott {1977},
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In the beginning, the public assigns some probabil-
ity to the condition that the policymaker is strong and,
therefore, will not inflate. Weak policymakers are
tempted to inflate. However, since they maximize
welfare over several periods, they have an incentive Lo
appear strong, at least initially, to discourage in-
flationary expectations. The public watches the
actions of the policymaker and adjusts its probability
accordingly that the policymaker is strong. This prob-
ability is considered to be a measure of credibility.

As long as the policvmaker does not inflate, the
publie assigns some positive probability to the event
that the policymaker is strong. If the policymaker
inflates even one time, however, he immediately re-
veals himself to be weak. Because strong policvimakers
never inflate, there is no way that a policymaker can
reestablish his lost reputation. Consequently, once
inflation starts, it contlinues forever.

Backus and Driffill formulate this problem as a
dynamic, mixed-strategies Bavesian game using Kreps
and Wilson's (18824, 1982} notion of sequential equi-
lirivm. ™ This formulation captures the incentive of
the weak policymaker (o acl temnporarily as if he were
strong in order to maintain future inflationary expec-
tations at a lower level. It also provides the public with
a rafionale for watching the actions of the policy-
maker, at least until i is known that he is weak, This
analysis is restricted, however, by the fact that the pol-
icymaker can be one of only fwo unchanging tvpes. As

54 similar analysis appears in Barro {1985).



a conseguence, once a repulation is destroyed, it
cannot be rebuilt. Those features of the analysis are
inconsistent with the observed frequent reversals in
the rate of monetary growth in the United States,
Ingland and other democracies.

Because equation 2, or its multi-period variant,
equation 5, is used frequently as a social welfare
funetion in the theoretical literature on central bank
behavior, it is impertant to examine why it takes this
specific form.” The negative effect of inflation on social
welfare results from the familiar loss of consumer
surplus that inflation produces through the decrease
in the public’s real money balances. The positive
association between deviations of employment from
its natural level and social welfare can be explained by
the existence of various labor market distortions {like
taxes and unemployment benefits) that make the
natural level of employment too low (Barro and Gor-
don, 1983b). Another explanation, offered by Can-
zoneri (1985}, is that the presence of large unions
keeps real wages too high and the natural employ-
mend level too low.

The view that the existence of distortionary taxes
necessarily induces an inflationary bias on the part of
a socially minded central bank raises several ques-
tions. First, this notion relies only on the distortionary
effect of taxes on the allocation of time between labor
and leisure, neglecting the utility from the public good
that is financed by these taxes. Since individuals take
the level of the public good provided by government as
being independent from their individual labor-leisure
decisions, while the central bank takes into consider-
ation that this level depends on total 1ax collections —
which depend in turn on total emplovment - there is
also an externality. If the socially optimal level of the
public good is higher than the amount that can be
{inanced through the taxes collected in the absence of
central bank intervention, the bank has an incentive to
increase total tax collections. Whether this implies
that it has an incentive o increase employment or
decrease it depends on the tax structure and the
elasticity of labor demand. In the latter case, the lax
distortion and the public good externality have con-
flicting effects on the socially optimal level of employ-
ment in relation to its general equilibrivm level in the
absence of central bank intervention. Cukierman and

“For example, when there is too much of the public good in the no-
intervention equilibrium, the ceniral bank has a deflationary bias,
provided fabor demand is sufficiently elastic.

Drazen 119861 show within a nominal contracts frame-
work of the Fischer (1977 tvpe that, if the demand for
labar is sufficiently inelastic, the last effect dominates,
producing an incentive o decrease employment via
unanticipated deflation. Furthermore, the range of
cases in which the central bank turns out not to have
an inflationary bias is by no means negligible.” The
upshot is that a socially minded policymaker facing
distortionary labor taxes should not be automatically
presumed to possess an inflationary bias.

Second, if the level of employment is too low he-
cause of distortionary taxes, a full analysis of the
behavior of policvmakers should be able to determine
stimultaneously both inflation and other taxes, taking
into consideration the tax revenues from inflation.
Such an extension is considered by Alesina and Tabel-
lini 11985) within a framework in which fiscal and
monetary policies are determined by two indepen-
dent authorities. An important implication of this
framework is that the resulting equilibrium rate of
inflation is not necessarily suboptimal. This will be
discussed more fully in the second installment of this
survey,

Finally, the social wellare function interpretation of
the policymaker’s objectives does not fit very well with
the notion that there are two alternative types of pol-
icymakers. One possibility might be that there are two
alternative welfare functions that characterize the
economy. If that is the case, however, it seems peculiar
that the relevant one is known only to the policy-
maker. Indeed, this possibility seems untenable. An-
other possibility is that, while the objective function of
the weak policymaker is identical to the social welfare
function, the strong policymaker's objective function
is different from it. Once it is recognized that the
objectives of the policymaker may differ from the
social welfare function, however, there is no reason to
restrict the analysis to only a single alternative formu-
lation. Consideration of a variety of alternatives is
handled by a political interpretation of the policy-
maker’s objective function.

st
ud

Recent work in both economiecs and political sci-
ence suggests that monetary policy is not totally
divorced from the general political process, For exam-

“In addition 1o the papers guoted above, those inciude Barre and
Gordon (1983a}, Backus and Driffill (1983b), Rogoff (1985) and, to
some extent, Canzoneri (1985).




ple, in spite of the Federal Reserve's statutory inde-
pendence from other branches of government, mone-
tary policy is partly responsive to the desires of the
President, Congress, the financial community and
periodically some other less visible institutions or
groups.®

The central bank knows both the extent of the
political pressure focused on it to change monetary
policy at any given moment and how likely it is to
accommodate this pressure. Further, the formation of
effective coalitions determined to change the course
of monetary policy is subject to large stochastic ele-
ments. Cukierman and Meltzer (1986a) formalize this
notion with an objective function similar to equation 5
in which the monetary authority's marginal prefer-

®The precise channels through which these responses are elicited
are subtle and, at times, elude precise formulation because the
President, Congress and the Federal Reserve all have a common
interest in preserving an image of the Central Bank as an indepen-
dent, apolitical institution.

Kane (1980, 1982) has arqued that the Federal Reserve performs
a scapegoat function for the President and Congress. In return, the
Fed gets a fair degree of independence which is necessary in order
to credibly perform the scapegoat function. A general discussion of
the political approach in the context of monetary reform appears in
Willet and McArthur {1985).

Weintraub (1978, p. 356) concludes after summarizing the history
of the post-accord monetary policy that much of this policy *. . . can
be explained just by noting who the President was when the policy
under review was in effect.” In a study of Presidential influence on
monetary policy, Beck (1982) concludes that presidential political
demands are somehow ransmitted o the Fed. Beck notes that the
ransmission mechanism requires further study but that it seems
clear that presidential preferences are an important determinant of
Fed policymaking (Beck, 1982, p. 443). Woolley (1984) holds a
similar view. Hetzel {1985} argues that current institutional arrange-
ments allow Congressmen to pass on political pressures of various
constituent groups to the Fed while avoiding association with the
consequences that adversely affect the welfare of other groups.
This explains Congress’ consistent preference (noted by Woolley,
1984, chapter 7) for attempting to influence monetary poticy through
a variety of threats to limit the Fed's institutional autonomy rather
than through an explicit mandate o guide monetary policy {Helzel,
1985, p. 7). Since the autonomy of the Fed depends on Congress, it
must be at ieast somewhat sensitive to the wishes of Congress
provided the Fed values autonemy.

Both Congress and the Presidency are institutions largely con-
cerned with varous redistibulionat considerations. As a conse-
quence the Fed is, possibly 10 a lesser degree, also sensitive to
redistributional considerations. In addition, the Fed is not indifferent
to the interests of groups with which it deals on a daily basis, e.g.,
banks and the financial community in general (Wooliey, chapter 4).
Arthur Burngs (1979) appears to share the view that the Fed is not a
totally free agent. He believes that the Fed can work to achieve price
stability only if the policy does not adversely affect production and
employment and does not irritate Congress. In Burns’ words, the
roie of the Fed is to continue “probing the limiis of its freadom to
undernourish . . . inflation” {(Burns 1979, p. 16).

ence for economic stimulation vs. inflation prevention
shifts randomly through time. In this formulation, the
constant marginal rate of substitution A is replaced by
a random variable x; which reflects the current com-
promise that the central bank strikes between advo-
cates of economic stimulation and advocates of price
stabiligy ™

The crucial element in this formulation is that x, is in
a continuous state of flux and is not known hy the
general public. However, the public can rationally and
gradually detect changes in x, by observing changes in
the rate of growth of the money supply; this detection
activity provides an explanation for "Fed watching.”
Since the public is unaware, at any givenn moment, of
the precise value of the central bank's current x, the
central bank is able to affect output through surprise
maney creation.

There are both similarities and differences between
the social welfare and the political interpretation of
the policymaker's objective function adopted in this
section The political approach views the policy-
maker as choosing money growth to maximize the
expecied value of

m?

*x
(73 iéﬁ Bix, (my, — ms — ) 1,

where x, is a stochastic variable with some persist-
ence™

Equation 7 is formally eguivalent to equation 5 with
the sole exception that A is replaced by x,;; however, its
interpretalion is quite different. Equation 7 reflects the
current political compromise between competing ob-
jectives preferred by the policymaker; it is not a social
welfare function. Similarly, the discount factor B
reflects the time preference of the policymaker as an

*The motivation of either group of advocates may be mostly distribu-

tional. Some people are relatively more adversely affecied by
unemgloyment than by inflation. Changes in x; reflect changes in {a}
the relative sizes of those groups, (b) the degree to which they are
adversely affected by inflation and unemployment and, {¢) the
perceptions of the central bank about those changes and the degree
of urgency in accommodating them. in some long-run sense, the
centrai bank may be responding to the desires of voters. However,
the public does not know the extent to which the central bank
currently responds to voters.

=The following discussion draws heavily on Cukierman and Melizer
(1986a).

Z'The precise stochastic structure is:
{a) x, = A + p A=0

Brp=pp,+ v 0<p<1
() vi~ N{0, 3.

A is a positive, publicly known, constant and p, a first-order Markoff
orocess whose realization is known only o the policymaker,



institution with its own priorities rather than the
social rate of discount.®

The political interpretation avoids some of the criti-
cisms directed toward the social welfare interpreta-
tion for the policymaker's objective function. Thus,
while it is difficult to explain why the monetary
authority should be better informed about the social
welfare function than the public, it is easv to helieve
that the policymaker is better informed about x,
which simply reflects the policvmaker’s currently pre-
ferred compromise between conflicting objectives.®

The policymaker acts in a discretionary manner in
planning the rate of money growth {and inflationy,
faking into account the tradeoffs he faces between
current stimulation and the public’'s future in-
flationary expectations. In particular, the policymaker
knows that current actions which raise future in-
flation expectations make it more costly {in terms of
inflation)! to further stimulate the cconomy in the
future. The policymaker chooses both the current
money growth and plans for future money growth to
achieve a maximum for the expected value of the
objective function in equation 7.

The decision pattern just described is complicated
by two additional conditions. First, the policvinaker is
assumed to have imperfect control of the money
supply — actual money growth deviates randomly

from the growth planned by the monetary authority as
shown in eguation 8§,

8 m, = m? + 7,

where my is the rate of monetary growth planned by
the policymaker for period 1 and v, is period i's

realization of a white noise process, the variance of

which is delermined by the precision of existing
monetary control procedures.®

*This formulation is consisteni with the views of long-time students of
the Fed like Lombra and Moran {198C), Lombra (1984} and Kane
(1982) concerning the Federai Reserve Sysiem. In particular, Kane
{1982, p. 207) writes:

“inherant in the utopian view of the Fed is the presumption that the Fed
can somehow evaluate the public interest on its own. In the contempo-
rary United States, it is hard to conceive of the public interest except as
a delicate balance of conilicting private interests.”

=In addition, the political approach does not rely on the notion that
distortionary taxes necessarily induce policies biased toward infla-
tion.

*The case in which the tevel of precision in monetary control is a
choice variabie is considered later in this paper.

Second, the policymuaker is assumed to be uncertain
about his own Ruture objectives. He knows, however,
their current values and uses their persistent struc-
fure (see footnote 21) to derive optimal predictors of
future values of x. These predictions are necessary,
even though no commitment {o any particular future
money growth is required, because he knows that the
current rate of monetary growth will affect future
inflationary expectations. If he expects to care more
about employment in the future than he does now, he
will increase his ability to create surprises at relatively
low inflation in future periods by choosing a relatively
low current monetary growth. he expects to care less
about employment in the future than he does at
present, he will choose faster current monetary
growth land faster inflation).

The important point is that the policymaker must
predict his own uncertain objectives in the future
when choosing the current rate of money growth. This
uncertainty arises because he does not currently
know for certain what the future optimal (for him)
balance will be between pressures exerted by various
groups and institutions. The more stable the underly-
ing socio-political environment, the smaller this un-
cerfainty will be. The uncertainty can be measured by
the variance of the policymaker's objectives; this is
denoted as o? (see {oolnote 21).

Cukierman and Mellzer (1986a) (CM hereafler! show
that the solution to the policvmaker's decision prob-
lem in equation 7 is

B mr =B A+ Bp,

where B, and B are positive constants that depend on
the parameters of the policvimaker's objective function
and the precision of monetary control, and where p, is
the random part of x, (see footnote 211, When eqguation
9 is substituted into equation 8, actual monev growth
can be expressed as

(18 m, = B, A + Bp, + .

This model assumes that the public does not know
the current state of the policvmaker’s objectives — x,
ar p, is known only by the policymaker® The publie,
however, knows the policvmaker’s decision rule in
eguation 10 and has observed m in each period up to
and inclhiding the previcus one. Since m, has some
degree of persistence, past values of money growth
convey noisy, but meaningiul, information about fu-
ture money growth to the public. The neise is induced
by the contrel error, 1.

#3ince A is public information, knowledge of x is equivalent to
knowiedge of p,.



The optimal predictor of future money growth ad-
justs slowly to actual changes in observed meney
growth; specifically,

1 ny = {p~Alm,_, + Amp., + 1—pl B, A%

The parameter A is determined by the degree of
persisience in the policymaker’s cbjectives, the preci-
ston of monetary controt and the degree of instability
in the political environment of the policymaker as
measured by of. Because M is bounded between ¢ and
p. the value of p— N is positive.

Equation 11 specifies that expected money growth
is a weighted average of last period’s money growth,
m,_, the last period’'s expectation, mi_, and B, A¥
inflationary expectations partially adjust to changes
in actual and planned money growth because, as
implied by equation 10, actual money growth is in-
fluenced both by persistent changes in the objectives
of the policymaker and by transitory control errors,
The public, therefore, rationally attributes only part of
the fluctuations in m to persistent changes in the
ohjectives of the policymaker.

When choosing the rate of money growth, the pol-
icymaker takes into consideration its effect on future
inflation expectations {equation 11J. In fact, the policy-
maker's decision rule {equation 9] is the solution ta
maximization of the expected value of his objective
function (equation 7), given how the public’s inflation
expectations are formed {equation 11).

The equilibrium formed from these equations is
self-fulfilling. Given the decision rule of the policy-
maker {eguation 9! and the money growth eguation
{equation 10}, the best predictor of future inflation is
given by equation 11. Conversely, given this predictor,
the best strategy for the policvmaker is shown by
equation 8, which induces the money growth shown
by equation 10,

The self-fulfilling nature of equilibrium does not
mean that there are ne monetary surprises. In fact,
monetary surprises occur frequently; their expecied
value, however, is zero. The reason for frequent mone-
tary surprises is that the objectives of the policymaker

i statistical terms myp is the expected value of m, conditioned on
M Mg

TTgking unconditional expsecied values on both sides of equation 10,
B, A can be recognized as the uncenditional mean money growih.

are continually changing; the public, however, be-
comes aware of those changes only gradually by
observing past rates of inflation. Thus, when the pol-
icvinaker becomes relatively less concerned about
inflation prevention, the public recognizes this policy
change only gradually. In the interim, actual inflation
is higher than expected and employment is above its
natural level. Conversely, when the policymaker be-
comes relatively more concerned about inflation pre-
vention, inflation is lower than expected and output is
below its natural level uniil the public recognizes this
policy change.

The public monitors changes in monsetary growth
because these figures provide additional information
about fiture inflation. This incentive to monitor
money growth explains why resources are devoted to
Fed watching (Bull, 1982; Hardouvelis, 1884}, In the
absence of asymmetric information, there would be
no reason for this activity.

Recently Fischer (1984) has stressed the importance
of the speed with which the public's expectations
adjust for determining the costs of disirflation policy
actions. The faster expectations adjust, the lower the
output costs of disinflation will be. CM show that the
speed with which expectations adjust is systemali-
cally related to the precision of menetary control. In
particular, the less precise monetary control is, the
larger is A in equation 11 and the longer it takes for the
public to recognize that the policvmaker's objectives
have changed ®

€M conceive of credibility as the speed with which
the public recognizes that a change in the policy-
maker’s objectives has actually ocourred. This con-
cept of credibility seems appropriate when policy is
discretionary and the policvmaker's objectives
{known only to himy are in constant flux. The parame-
ter A from eguation 11 is a natural and convenient
measure of credibility ® Using this measure, credibility
is higher, the more precise monetary control is (the
lower the variance of nl.

It has been observed that short-run considerations
often are given relatively large weight in the actual
conduct of monetary policy® In terms of the frame-

#With a higher A, less weight is given tc the iast observed inflation,

m,_.. and more weight is given to the iast inflation expectation, m¢. .

=As shown in equation (10b} of CM, x is a known function of a2 and p
as well so that credibility is also influenced by the instabiliiy of
objectives and their persisience.

»For exampie, see Brunner and Meltzer (1964), Kane (1877, 1980},
Pierce (1280), and Mayer {1982).
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work presented here, this observation means that the
policyrmaker has a high timne preference (B in equation
7 is low}. CM show that the higher the policvinaker’s
time preference, ceteris paribus, the higher the varia-
hility and the uncertainty in the rate of monetary
growth.

The characterization of credibility differs somewhat
among various models of tnonetary policy behavior, As
explained above, in the CM formulation, credibility is a
parameter. It measures the speed with which the
public detects the actual changes in the policymaker's
chjectives. CM characterize credibility under discre-
tion and asymmetric information. In models with two
types ol policymakers, credibility or reputation is a
state variable ® It is the current subjective probability
assigned by the public to the event that the policy-
maker is strong.

Barro and Gordon {1983b), on the other hand, focus
on the credibility of the first-best, non-inflationary
policy and point out that this policy is "incredible”
under discretion and symmetric information.

Cukierman and Meltzer (1986h) extend the politi-
cally based model to the case in which the policy-
maker makes noisy (eg, announcements of target
ranges rather than a specific level) but unbiased an-
nouncements about his future plans * In this case, the
public finds it optimal o use the information from
past announcemenis in addition to past monetary
growth to form its expectations. In comparison to the
case in which no announcements are made, noisy
announcements never increase {and usually decrease)
the public's uncertainty about future monetary
growth. In the case in which announcements are
made, credibility is naturally defined as the deviation
between the current announcement and the public's
expectation. This deviation depends on the relative
amounts of noise in both the control of the money
supply and the announcements, as well as on the

*Backus and Driffiil {(1985a, 1985b}; Barro {1985}.

#House Concurrent Resolution 133, and later the Humphrey-
Hawkins Act, require the Federal Reserve to announce planned
rates of growth for principal monetary aggregates. The purpose of
this legisiation is to provide the public and Congress with more
precise information about the particular monetary actions contern-
plated by the monetary authority. Announcements are (or have
been) made in Germany, Japan, UK., France, Canada, Austrafia
and Switzeriand.

magnitude of recent changes in the policymaker’s
objectives.

i

N
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Various students of central bank behavior have
suggested that the low credibility and ambiguity in the
specification of objectives by central banks may be, to
some extent, deliberate® The political approach pre-
sented in the previous section provides an explana-
rion for this inclination for policy ambiguity. Consider
the case in which the level of noise in monetary
control is a choice variable rather than a technological
datum. The policymaker will choose, once and for all,
the variance of the monetary controel error that maxi-
mizes the unconditional expected value of his objec-
tive function, which, for this discussion, is equation 7.3

For any given level of control precision, the planned
and actual money growth are determined by equa-
tions ¢ and 10, respectively, and the public's in-
flationary expectations are determined by eguation
11. By choosing more noisy control procedures, the
policymaker increases A in equation 11; this, in tum,
increases the length of time it takes the public to
recognize a change in the policymaker’s objectives.

Whether a longer recognition period is desirable,
however, depends upon the change in policymaker
objectives. It is advantageous when the policymaker
becomes relatively more concerned about economic
stimulation; in this case, he can produce positive
surprises for a longer time period. When the policy-
maker becomes relatively more concerned about in-
flation, however, a higher A is detrimental; it lengthens
the period of recession and negative surprises neces-
sary to decrease inflation. Thus, the policymaker
would like to have lower credibility (in the CM sense)

*in recent hearings before the Joint Econemic Committee, Lombra
argues that the observed incompleteness in the specification of
quantitative goals for monetary policy is deliberate (Lombra, 1884 p.
113). Similar views are expressed in Brunner and Meltzer (1964) and
Lombra and Moran (1980}. The penchant of the Central Bank for
secrecy has recently been revealed in the legal record of a case in
which the Federal Cpen Market Commitiee {FOMC) was sued under
the Freedom of Information Act of 1966. The suit required the FOMC
o make public immediately after each FOMC meeting the policy
directives and minutes for that meeting (Goodiriend, 1986). The
Federal Reserve argued the case for secrecy on a number of different
grounds. The important issue from the point of view of this section is
that the Federal Reserve attempted lo preserve ils information
advantage.

#The following discussion is based on section V1 of Cukierman and
Melzer (1986a).




when he becomes more interested in stimulating
employment and higher credibility when he becomes
more interested in preventing inflation™

Although positive and negative surprises cancel
each other out on average, the policymaker may still
find it advantageous to choose control procedures
that slow down public recognition of changes in his
objectives, Greater ambiguity provides the policy-
maker with greater conftrol in timing monetary sur-
prises. When there is more ambiguity about pelicy, he
can create larger positive surprises when he cares
more about stimutation and leave the inevitable nega-
tive surprises for periods in which he is relatively more
coneerned about inflation.

Thus the policymaker makes a once-and-for-all (po-
litically) optimal choice of control procedures that
also determines his public credibility. This choice is
systernatically related to the degree of time preference
of the policymaker; in particular, policymakers with a
stronger time preference will choose less precise con-
trol procedures.®

Moreover, the higher the degree of uncertainty in
the policymaker’s objectives, the more likely he is 10
choose less precise control procedures and lower
credibility. When the policymaker's objectives are rel-
atively unstabie, a rational public will give more weight
to recent developments in forecasting the future rate
of growth of money. Consequently, for a given preci-
sicn in monetary control, it is more difficult to exploit
the benefits of monetary surprises. By decreasing the
precision of monetary control, a policymaker with
relatively unstable objectives can partially offset this
effect by increasing the length of time it takes the
public to detect a given shift in its objectives.

Ever since Kydland and Prescotl (1977) poinled out
that the monetary authority and the public are caught

®This may explain why public concern about lack of credibility is
aroused mostly when disinflation is considered. Not much concern
was expressed at the end of the '60s and the "70s complaining about
the lack of credibility of the jncreased inflationary policies of those
Hmes.

*] ong-time students of the Fed like Brunner and Meitzer (1964),
Kane (1977, 1880}, Mayer (1982} and Pierce (1980} suggest that
the Federal Reserve engages primardly in “fire fighting.” In terms of
the modet, this would imply a high rate of time preference {low § in
aquation 7). in conjunction with the result obtained by CM, this
implies that the Fed is likely to have a preference for incomplete
conirol procedures and imperlect credibility.

in a prisoners' dilemma resulting in excessive in-
flation, it has become natural to look for mechanisms
that would eliminate or reduce this inefficient result.
Obviously, a first-best solution would be to effectively
commit the policymaker to a zero inflation policy ™ If
such commitments are impossible, second-best solu-
tions may be sought.

One second-best solution that relies on deterrence
within a symmetric information environment has
been suggested in Barro and Gordon: (1983a). 1t can be
fllustrated using the relationships previously de-
scribed. The basic idea is that the public must deter-
mine its inflation expectation in a way that deters the
policymaker from choosing its optimal discretionary
rate of inflation, for example, A in equation 6. Suppose
that the policymaker announces a rate of inflation, m*,
that is lower than A. The public then sels its in-
flationary expectation for the current period as fol-
lows: If actual inflation in the previous period accords
with expectations, they expecl that inflation will con-
tinue at m*. If the previous period’s inflation does not
accord with expectations, they expect instead that the
monetary authority will inflate at the higher discre-
tionary rate, A. Thus, whenever the monetary author-
ity inflates at rate A rather than at its announced rate
m*, the public “punishes” it for one period by believ-
ing that it will continue to do so in the next period as
well®

The monetary authority maximizes its objective
function (equation 5) subject to the public’s behavior *
In considering whether to inflate at rate A today, it
compares the difference between the current value of
social welfare when it inflates at rate A rather than at
rate m” (given that the public expects m*} with the
discounted value of the loss in next period’s welfare
because the public’s inflation expectations increase
from m* to A.* As long as the latter term (which acts as
a deterrent} is larger than the former termn (which

70y to whatever the optimal rate of inflation happens 1o be,

*]n spite of its popularity, this term does not quite caich the function of
this strategy. The idea is not o punish the monetary authority but
rather to defer it from inflating at the discrefionary rate A. This
observation is due to Edward Green.

#The example here is within the social welfare framework in which the
policymaker’s objectives are identical to the social welfare function.

“The calculation of this toss is based on the understanding that the
monetary authorily chooses A aiso in the next period. The reason is
that this choice yields a better value io its obiective function than the
choice m™. Given thal, in the next period, expeciations are at A,
inflation at A yvields — A%2 io the policymaker whereas inflatingat m”
yietds A{m* — A) — {m*)¥2 which is smailler for any m* <A,



represents the temptation to inflate at rate Al, the pol-
icymaker picks m*, the lower inflation rate.

Formally (from equation 5}, the condition for effec-
tive deterrence of the higher inflation A is

(™) — A®

(12} % HA? — (m™*] > A A — m™) + 5

The left-hand term is the discounted value of the loss
in next period'’s welfare due to the increase in expecta-
tions. The right-hand term is the gain in current
welfare induced by higher current emplovment.”

The lowest credibly sustainable rate of inflation can
be found by equating the two sides of equation 12 and
solving for m*.® The solution is shown in equation 13:

(130 m* = B A
1+B

This rate is higher than the first-best zero inflation, but
lower than the rate of inflation, A, that would ocour in
the absence of deterrence. Equation 13 expresses the
best enforceable rule as a function ol the discount
factor B. The higher the degree of time preference, the
higher the minimum sustainable rate of inflation will
be® Once this mechanism is in place, it is self-
fulfilling: the public believes that the policymaker will
inflate at rate m* and, indeed, the policymaker does so.
in the absence of commitments, therefore, a second-
best lower rate of inflation can be credibly sustained
by an appropriate deterrence mechanism.

The deterrence approach to enhancing ceniral bank
credibility has been interpreted by some (eg., Barro
and Gordon, 1983al as a positive theory of inflation™
Tavior 119831, however, raises doubts about its useful-
fess as a posilive theory of Inflation on the grounds

“Note that the ideal inflation expeciation, m* = 0, cannot be
sustained if there is positive time preference. # would require the
inequality

A? AZ
B —
B 2 2
10 hold: however. this condition cannot be satisfied when < 1. A
somewhat higher rate of infladion ¢an be susiainad by this mecha-
nism even for B <0 1.

“2Since this is a quadratic equalion there are two roots, the smallest of
which corresponds to the minimum credibly sustainabie inflation.

SObvicusiy other deterrence mechanisms will visld different sustain-
able ranges for the rate of inflation.

it alsc can be considerad from a normaiive point of view, inwhish #
represenis g mechanism that improves wellars in comparisonio a
siluation in which this mechanism is absent.

that, in other similar dynamic inconsistency situa-
tions, society has found ways to circumvent the prob-
lem. He cites patenis as a device for eliminating the
dynamic inconsistency problems faced by inventors
as an example.

In addition, the deterrence equilibrivm implies that
the rate of inflation remains constant (Canzoneri,
1985). This implication is clearly at odds with cbserva-
tions that both inflation and monetary growth fluc-
tuate substantially over timne. Further, the deterrence
edquilibrium depends critically on the punishment
sirategy assumed in the analysis. Conseguently, the
infinite-horizon monetary policy game has multiple
Nash equilibria with no mechanism for choasing
among them {Backus and Driffill, 1985a}. Therefore,
any specific link between the current actions of the
policymaker and the future expectations of the public
is strictly arbitrary.

Finally the deterrence strategy may be subiject to a
free rider problem.” Individuals may simply find that
it is not worthwhile to achieve a lower rate of inflation
via the deterrence mechanism if the private costs of
monitoring the policymaker's actions are higher than
the marginal private benefits. This problem, while of
tesser importance in the context of oligopoly theory
from which the formal structure of the deterrence
equilibrium above has originated, may be serious if the
public is composed of many individuals ® Each indi-
vidual may rely on the others to deter the policymaker
from acting in a discretionarv manner, thus eliminat-
ing the deterrence mechanisin that made the lower
inflation policy credible in the first place.

Traditional economic analysis generally has treated
policyimakers' behavior as determined exogenously. In
contrast, recent literature on central bank behavior
focuses explicitly on how the motives, constraints and
information of policymakers and the public determine
monetary policy sutcomes.

Seme analvsts use a political explanation of the pol-
icymaker’s obiectives; others identify the policy-
maker's objectives with a social wellare function. Both
approaches show how an inflationary bias is created
by interactions between the policymaker and the

“3uggesied by Edward Green in conversation.
Y

®J. Friedman (1571, 1977) contains an early discussion of the
deterrence sirategy in the context of oligopoly.




public. Medels utilizing the political approach, how-
ever, seem fto be better able to explain two widely
observed phenomena: the preference of monetary
authorities for ambiguity in public policy pronounce-
ments and the large swings in actual rates of money
growth and inflation. Unfortunately. existing political
models have not identitied explicitly how various
groups and political instifutions combine to shape the
objectives of the monetary authority ¥

More recently, models have appeared that combine
explicitly some interaction between political behavior,
institutions, and economic policvmaking. Some of
these models rely on the existence of jong-term con-
tracts to induce a tradeoft between lower inflation and
stimulation. A central theme of this literalure is the
optimal design of monetary institutions. Those devel-
opments will be described in the second part of this
survey,
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