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RULES VERSUS DISCRETIGN IN MONETARY FOLICY
Stanley Fiscnert®

Olscretionary monetary policy has long been an anomaly to liberal
economists.  Henry Simons addressed the issue? in his classic paper “Rules
versus Authorities in Monetary Policy" (1948, original in 19363

The monetary problem stands out today as the great intellectual challenge
to the liveral faith, ... The liberal creed demands the organization of
gur econemic life largely through i1ndividual participation in a game with
definite ruies, ... [Dlefinite, stabie, legisiative rules of the game as
to money are of paramount importance to the survival of & system based on
freedom of enterprise. (pp., 160-162, emphasis in original/

Simons posed the issue as one of rules versus authority or, rules
versus discretion. - That dichotomy should rather be seer as & continuum, 1n
which the extent of discretion left to the monetary authority is determined by
the specificity of the objectives it is given, and the immediacy of the link
between its actions and the attainment of those objectives. At one extreme of
discretion, a monetary authority could have the full powers of the Fed (to bpuy
and sell secur:ities, set tne discount rate, reserve reguirements,. and other

regulations) and be given the cbjective of promoting economic well-being.

‘World Bank and MIT, and Research Associate; NBER. This paper. was prepared
a5 a chapter for the forthcoming Handbook of Monetary Economics edited by
Benjamin Friedman and Frank Hahn. - [ am grateful to Olivier Blanchard, Ben
Friedman and Milton Friedman for helpful comments; and tne National Science
Foundation for research support.

21t had been discussed a century earlier, in the context of the dispute
between the currency and banking schools (Viner, 1933, Chapter Vi, Fetter
11965, p.174} quotes the Chancellor of the Excheguer saying in i839: "I deny
the applicability of the general principle of the freedom of trade to the
guestion of making money".
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fBoth the objective, economic well-being, and the link between ihe monetary
authority’s actions and the attainment of the objective are vague. At tne
gther extreme, the central bank could be directed to expand 1ts heloings of
government securities weekly, at an annual rate of 4% per year.

Intermediate arrangements exist in several countries, in which tne
central bank is given general objectives but required to report reguiariy and
justify its plan of actien for a reasonable period ahead, Its plans may be
summarized by money and interest rate targets. It may alsoc be reguired tg
report on the execution and outcome of past policies. The reports may be made
to the legislature, to the Treasury, or to the putlic. In the iast case,
public criticism and the inherent threat that the legislature will intervene,
constitute the limits on the powers of the institution.

Simons considered alternative monetary rules, including constancy of
the gquantity of money but, noting "the danger of sharp changes an the velocity
side” {p.164), concluded that the optimal rule at least for an interinm periogd
Wwas for the central bank to stabiiize the price level. Mints {1930) likewisce
supported a price-level rule for the United States, Milton Friedman (1948}
after echoing Simons’ point of principle, developed a framework in which
$iscal and monetary policy would operate automatically, It included 100%
reserve fcnhey, essentially constant government spending and fax rates, and,
through fuil monetary financing of deficits, countercyclical monetary growth.

friedman (1948) raised the guestion of whether long and variable lags
in the operation of policy might cause the active (though automaticy
countercyclical policy of the éramework to be destabilizing. In A Program for

Monetary Stability (1960}, he argued, on the basis of research later punliished

in Friedman and Schwartz (1943), that the the Fed has frequentiy been a source
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of economic instability. Given the record and the theoretical implications of
long and variable lags, Friedman advocated the rule that the growth rate of
money be held constant™, O0On the general issue of rules versus discretion, he
suggested that discretion had permitted destabilizing shifts in monetary
policy as the central bank had been swayed by public opinion and political
gressures; and that, because the criteria for judging the performance of the
monetary authority are so imprecise, the Fed's discretionary powars had
enabled 1t to escape serious public scrutiny,

4 new set of arguments in the rules versus discretion debate developed
from the dynamic inconsistency literature brought to macrosconomics by Kydliand
and Prescott (1977). At the formal level, Friedman's analysis suffered froam
the locgical weakness that discretion seemed to dominate.rules: if a particular
rule would stabilize the economy, then discretionary policymakers could always
gehave that way--and retain the flexibility to change the rule as needed.®
The dynamic inconsistency literature showed that precommitment by monetary
authorities could improve the behavior of the economy.

In. this chapter I first discuss the gold standard as a quasi-automatic
monetary policy regime, then turn to the issues. raised by the Chicago school.

Alternative monetary rules are examined in Section II1l. The modern literature,

PFriedman {1960} explains the switch from his earlier framework as resuiting
from the empirical evidence., - Cogent criticisms of the 100% money proposal
and the linking of monetary:.and fiscal policy by Clark Warburton 11966,
Chapter i&, original in 1952} may also have played a role. Warburton {1746,
Chapter 17, original in 1952} came close to advocating a constant money
growth rule, suggesting an annual growth rate averaging #-34, with
variations of not much more than {-2% per annum to allow for changes 1in
velotity. Selden (1962} reviews the development of support for the constant
growth rate rule, giving substantial credit to Warburton,

“However Friedman di1d confront the issue of why & formal rule might oe
preferable to a discretionary policy, making an analogy to the Bill of
Rights (1962, pp.239-241




centered around the concept of dynamic inconsistency, and its relevance to the

rules versus discretion debate is the focus of Sections IV through VI,

A pure gold standard 1§ & fully automatic monetary system. The
specie-flow mechanism in which the money stock adjusts through the balance of
payments reveals the eguiiibrating tendences inhefent in the system. HWitn
ali goods traded and their prices pqualized worldwide, adjustment conmes
purely through wealth effects as the outflow of gold (species from & country
with a current account deficit reduces the flow of spending in that country.
With non-traded goods in esach country, adjustments in the relative price of
home goods that shift domestic spending between home and traded goods provide
an aoditional stabilizing mechanism, as in Hume's analysis,®

Although far from fully automatic, the gold standard in its heyday
was as close to 2 monetary system operated by rule as there has been. I
therefore briefly review both the operation of the systes and nineteenth
century analyses of it, primarily in the United Kingdom where the theary ang
practice of central tanking developed. The context was one in which
commercial banking was develaping rapidly and the guestion of the effects of
changes in the guantity of bank deposits on the economy was being discussed.

The debate between the currency and banking schools preceding Peel's
Bank Act in 1844 that determined the formal structure of the Bank of England
explicitly addressed the rules versus discretion issue., The currency school

argued that the guantity of currency should vary precisely as it would if ail

sYiner (1955, Chapter VI) presents a full analysis of gold standard
mechanisms.



mongy were gold, meaning that the balance of payments snould determine
changes in the guantity of currency; they did not view bank deposits as
moneyj and they favored the use of monetary rules rather . than discretion,

The banking school disagreed on these issues. Botn schools pelieved that the
currency should be kept convertibie into golid®e.

The temper of the times, soon to produce the Corn Laws, tavored the
use of markets and not discretionary authority. . The Bank Act, reflecting
currency school views”, put a strict limit on the Bank's issue of fiduciary
money and required all other Bank of England notes to be backed L00% by
gold®. The Bank of England had claimed since 1832 to be determinling tne
guantity of currency by following currency school. principles™, but the
currency school was nonetheless severely critical of the Bank s misuse Df its
discretionary powers,'”

Banking school opponents of the Bill argued Both that it was &
mistake to treat.only currency as money, and that the gold standard rule for
determining the stock of money was in any Case UnwWwlse, since the appropriate
behavior of the money stock depended on whether movesents in tne Bank of

England s reserve were caused by domestic or foreign disturbances, and on

“Good descriptions of the views of the two schools are contained 1in Hints
(1945, Chapter VI), and Fetter (1965, Chapter VIi.

“Included in this school were Lord Overstone, G.W. Norman igrandfatner of
Montagu Norman), and Robert Torrens. FPeel hisself recognized that in a
crisis, discretionary authority mignt have to be exercised. (Kindieberger,
1978, p. 1730,

3Gilver was permitted to constitute up to one-fifth of reserves, but the
Bank did not deal in silver after 1850,

?This was the so-called Palmer rule, described in. 1832 vy J. Horsley Palmer,
governor of the Bank of England, as guiding the Bank s operations (Fetter,
1965, ppl32-133).

ioyiner (1955, p.254) strongly supports their criticisas: f...during. tne
period from about 1800 to about (860 the Bank of England almost continuously
displayed an inexcusable degree Df incompetence or unwillingness to fulfiii
the requirements which could reasonably be demandeo of a central bank.”




1

whether ithe gisturbances were permanent or temporary {(viner, 1933, p.2&i:*',
Although the banking school s real Dilis doctrine appeared to suggest a rule
for Bank of England operatipns, the school did not propose an alternative
iegisiative rule, Yiner s (1983, p.28!) summary of their position gescribes
the general view of proponents of discretion: “"Reliance must be had on ine
good sense and the competence of those who nad charge of the credit
operations of the banking system”.

Despite tne 1844 Bank Act, British monetary policy during the periad
from the Bank Act until 1914 was actively managed. The need for management
arose, as the banking school had anticipateg, #rom the presence pf fractiaonal
reserve banking, Claims on the Bank of England were throughout the period as
good as gold. VYirtually the entire gold reserve pé the country was neld by
the Bank of £ngland.*® 1In several crises, the Bank in lending freely to nmeet
largely internal draing of currency exceeded the legal limait on its uncovered
iiabilities. It was typically later indemnified by Act of Farliament,

The central role to be played by bank rate in the operation pé the
gold standard was not anticipated in 1844.%% International capital flows
responding to interest rate differentials moved gold far more rapidly than
the classical specie-flow mechanism, During fhe heyday of the internatioﬁai

geld standard, from {880 to World War I, an informal set of "rules of the

tiFetter (1965, Chapter Y1) describes the views pf the critics of the Bank
Act, including Tooke, Fullarton, and John Stuart Mill,

*2This was the situation decried by Bagehot (1906, ariginal in 1873, whao
argued that it would have been better for the commercial banks to hold their
cwn gold reserves. But he saw no way of moving from the current situation
to the preferred alternative, instead vigorously developing the view that in
a2 crisie the Bank should lend freely against "all good banking securities”,
*30n the operation of the gold standard, see Bordo and Schwartz ({984,
particularly the introductory essay by Bordo, and Eichengreen (1985, The
Eichengreen volume contains several classic sources; among others, W.H.
Scammell 's “The working of the gold standard” repays reading.



game"'* is said to have developed to describe the discretionary actions that
monetary authorities were to take in support of the system.. A country
suftfering a current account deficit was supposed to tighten domestic credit,
thereby protecting the gold reserve ang gold convertibility by reducing both
capital outfliows and domestic demand,'®

The rules of the game were not formally agreed to, not well defined,
and may not have been implemented. The Macmillan Committee (1931, paragraphs
46-471, unable to define operating rules of the gold standard, set out
principles to which central banks in a3 gold standard system would subscribe,
including the stability of price levels and exchange rates as goais of
policy, and the avoidance of non-cogperative behavior. Goodhart (1972}
defined the main rule to be protection of the gold reserve through gank ratey
and found that the Bank followed the rule, - Bloomfield (i939), examining data
for eleven countrigs over the period 1880-1914, snowed that central banks
pradominantiy violated the rule that domestic policy actions should reinforce

the specie-flow mechanism.** This is suggestive of sterilization, which was

t3Mgggridge (in Bordo and Schwartz, (984, p.195) says that the phrase was
coined. and came into use only in 1930,
t3The Cunlif4e Commission’'s First Interim Report on the return of the U.K.
to gold at the end of World War I contained a. clear statement of the common
ungerstanding:
Whenever before the war the Bank s reserves were being depleted, the rate
of discount was raised., This ... by reacting upon the rates for money
generally, acted as a check which operated 1n two ways. On the one handy
raised money rates tended directly to attract goid to this country or to
keep here gold that might have left., On the other hand, by lessening ithe
demands for loans for business purposes, they tended to check expenditure
and so to lower prices in this country, with the result that imports were
discouraged and exports encouraged and the exchanges thereby turned in our
favour, Unless this two-fold check is kept in working order the whole
currency system will be imperillied.
{(Faragraph 18} .
isEconometric results presented by Dutton (1984) confirm the view that the
Bank was not obeying the rules of the game, though he uroadens the rules to
preclude the Bank reacting countercyclically to domestic contraction., See
also papers on Bermany, Sweden, and Italy, by, respectively, McGouldrick,
Jonung, and Fratianni and Spinelli, in Bordo and Schwartz (1984}, suggesting
the rules were not followed. -



certainly sommeon in fthe gold-exchange stangard after #World War 1:7, notabivy

in the failure of the United States and France to expand their money Zupplies

in response to gold inflaows,

Tnere 1$ no Question that the goid standard monetary system o010 ot
operate oy rule., In the first instance, countries scmetimes ileft ana
zometines returned to ithe gold standard, by discretion. And even Wnen they
were on the gold standard, the central bank {in the iUnited States, sometinmes
the Treasury; took an active, if not 2iways successful, role in managing the
system to maintain convertigility, The Bank of England manipulated bank rate
actively, by discretion, mainiy to protect the gold reserve.'® The “rules of

the game” were far from being well-defined.

!7Bloomfield s gxamination of the pre-World War 1 data folliows the format of
Nurkse s (1944} research on inter-War monetary policy.

*®3ayers (1958, Chapter 2} provides a concise account of the period after
1873, noting that the Bank's concern to protect its own income interfered
Wwith the development of its central banking aztivities. Hawtrey (1962
covers a ionger period and puts more emphasis on the mechanism by which bank
rate affected real activity: he saw the link as teing mainly througn
inventory demand, and for that reason emphasized that changes in the rate,
which led to inventory accumulation or decumulation, were more significant
than the level of the rate.



Nonetheless, the gold standard came closer to a regime of rules tnan
the current systam, The key difference is that monetary policy had & clearly
defined objective:that was for most of the period within the power of the
monetary authority to achieve:r to maintain convertibility of the currency
1nto gold at a fixed price. Whether or not the rule enhanced econoaic

stapility relative to alternative feasible policies is another matter,

11.. The Chicago School and Rules versus Discretion,

The Federal Reserve 3System was originally expected to operate within
a gold-standard setting, although in specifying that the money stock was to
be elastic, the Federal Reserve Act provided & contradictory guide to
monetary policy.. Because it started operating during World war . when. many
af the belligerents were effectively not on the gold standard, the System
“began operations with no effective legisiative criterion for determining the
total stock of money.. The discretionary judgment of & group of men was
inevitably substituted for the guasi-automatic discipline of the gold
standard” (Friedman and Schwartz, 1963, p.193},

The discretionary operation of monetary policy created little
controversy so long as it was successful during the 1920G's. Froposals for
monetary reform in the United States proliferated after the debacie of
monetary policy in tpz Great Depression., Impressed by bDank failures, & group
of Chicago economists in 1933 advocated a system in which banks would hold

100% reserves against checkable deposits.'” With 100% reserves, bank runs

t7Hart (1952, 1935 in original) provides an account and critigue of the
"Chicago Plan”, which he says was independently developed by Lauchiin Currie
at Harvard.
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could not reguce the money stock, as they had in the Great Depression,
Froponents included Irving Fisher {1945, original in {933)°7, whose simplest
slan reguired Lhe money stock to be helg constant after & currency fommission
had bought sufficient government securities to bring reserves up to {oulk,
#mong the alternatives proposed by Fisher were constancy of the per capita
nominal meney stock and a price stabilization rule. Fisher also implied tnat
interest might be paid on reserves.

Although the Chicago arguments for rules were originally deveioped in
the context of the {00% reserve plan, they are not inherently reiated.

Simons and Fisher could easily have advocated stabilizing the price level in
a fractiocnal reserve system., Friedman could later advocate the constant
growth rate rule without requiring the economy first fo move to 100% money.

A thange to 100% reserves would have removed one potential weakness
in an automatic system-~the danger that a loss of confidence would lead to
runs on banks. But it should have been anticipated then, and is clear now
from the fate of regulation in the seventies, that it would have been
impossible to maintain the restriction against the use of all other financiail
intermediary liabilities as means of payment.®' The system would have
required freguent legislative or discretionary rule changes to keep up with
private sector attempts to circumvent the artificial barrier, and increased
monetary uncertainty. Rather than prevent sharp changes in velocity the 100%

2o1n the preface, Fisher thanks members of the Chicago group and
acknowiedges their memorandum on the 100% plan as the original source of
many of the ideas in the book.

2:5imons (1948, p.172) was aware of the difficulties, He thought that a way
of handling them could be found "when we conceive the problem broadly as
that of achieving & financial structure in which the volume of short-ternm
borrowing would be minimized, and in which only the government would be atle
to create (and destroy) either effective circulating media or obligations
generally acceptable as hoards media.”
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reserve propasal by mandating the use of inefficient methods of banking,
would have ensured continuing shifts in velocity®=. Monetary rules are
discusses in the remainder of. this chapter without reference to 100X
reserves.

it 15 useful to distinguish two levels of argument in tne rules
versus discretion debate. . The first is general, examining the case in
principie for rules rather than discreticn; without necessariiy specifying
the ruie or details. of the discretionary system. The second is specific,
discussing whether the money supply should vary ane way or the other, or
whetner nominal interest rates should oe fixed, and may be relevant to both
discretiaonary and rules systems.

Friedman s general arguments for rules ratner than discreticn are
that a ruie enables the monetary authority to withstand political pressures;
provides criteria for judging its performance, and ensures certainty about
economic policy for private agents. His specific argument for a. constant
growth rate rule was entirely pragmatic, that this would reduce economic
instability. - briefly discuss Friedman's general case for rules and then 1in
the next section examine alternative operating rules.

insuiating the central bank from political pressures is, [ believe, a
worthy purpose, though it accords ill with a general preference for

democratic decision making.*¥ .The other two arguments are unpersuasive.

The payment of interest on reserves would reduce the incentive to invent
non-bank depository institutions, though it is unlikely even so that
attempts to differentiate sharply between banks and other intermediaries in
order to control the gquantity of “money" would be suctcessful.

“3fFriedman  (1962). remarks on the inherently undemocratic nature of central
banking, referring to the implicit view of Emile Moreau, & governor of the
Bank of france between the Wars, that he, Norman, Schacht and Strong could
run the economies of the world if only they were left alone to do so. The
more recent view is that central banks follow the prevailing political
winds. . Society of course makes arrangements to shield other types of
decision making--for instance legal--from immediate political pressures.
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What good 15 1t to evaluate the performance cf the central bank :1f 1t is
gngaged 1n an exercise that is irrelevant to the pehavior of the
macroeconomic variables tnat matter? Far better to reguire tne central panx
gach year, or gquarter, to ewplain its actions, and to subject the e«planation
to the uncertain evaluations of an imprecise science--as we G0 at present.
Certainty atout economic policy is not a gcompelling argument for rules
either.. Economic agents want certainty about prices and about outputy banks
aside, they have no inherent interest in the behavigr of the stock of money
1§ a discretionary policy that produced an unpredictatle patn far money
ensured price stability and fuil employment, the uncertainty about monetary
policy would be of no account.

teaving aside the dynamic inconsistency argument that will be
discussed later, it is difficult to evaluate the argument of grinciple made
by Simons and most proponents of rules, % successful discretionary monetary
policy that maintains reascnable price stability and employment will likely
do more to maintain the general use of free markets and perscnai freedoms
thar an unsuccessful rule that causes discontent over the hbasic grganization
of the economy. I will therefore analyze alternative policies with differing
degrees g¢ discretion in terms of the likely economic cutcomes, leaving the

reader to factor in his or her preference for rules as a matter of principle.

III, Alternative Rules.

In this section I consider alternative monetary policies: the
Friedman constant money growth rule; the possibility of feedback monetary

rules, including the frequent modern proposals for & nominal GNP rule; the



Fisher-Simons rule of a price level target; and the Fisher "compensated
dollar” proposal. [ do not consider exchange rate based rules.

The Constant Growth Rate Rule: Friedman's argument for the constant gronth

rate rule“® rather than an active feedback rule is that there are long and
variable lags 1n the effects of monetary policy. Thus any active policy that
responds to current events may have its effects only at an inappropriate
time, Let ¢ be the level of a target variable; say nominal GNP, and m. be
the level aof the money stock. The aim of policy is to minimize the variance

of Y., conditional on i1nformation available up to period {t-ij. Suppose that
SV Te = Di™ %1, Ye-s + Eo™ By,x Re-s + B¢

Where o, ,c ang B,,. are stochastic coefficients, and e« 1% & disturbance
term, which can be taken to be white noise.

Consider now the role of lags., First, in the absence of lags, active
policy may be unnecessary: if the o in (1) were identically zero, and given
that ¢ 15 white noise, active monetary policy could not reduce the variance
of noeminai GNP, Long lags in the system, reflected in the «., make policy
potentially more useful. The mechanisms that produce such lags are likely
also to cause monetary policy to work with long lags. Long lags in the
effects of policy by themselves are not necessarily an impedim;nt to the
successful use of active countercyclical policy., (Fischer and Cooper, i%73).
If the coefficients in (1) were not stochastic,; then optimal monetary policy
could exactiy offset the lagged effects of earlier disturbances and monetary
policy by setting

2apfter some discussion, Friedman (19460) proposes there be no seasonal
variation in the growth rate of money.. This would restore the seasonal to
interest rates.
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One difficulty witn the policy in (2) is that it could produce
instrument instability, reguiring ever larger changes in the money stock %o
cffset 1ts lagged effects (Holbrook, 19727, It would he mare likely to do sg
the more siowly the effects of money on ocutput build upy 1f 8. were small,
the rule (2) would call for large fluctuations in the money stock. In that
sense iong lags of policy could make the active policy in i2) undesirable,
but allowing for costs of instrument instability in the sbjective function,
cptimail policy would still in this model be active,

Uncertainty about thne lag coefficients, the 8,,., means that active
use of monetary policy adds variability to income. Active policy canm still
be used, cautiously, to reduce the variance of output, but the g&in may bte
small.”?® The presence of variable lags, then, makes optimai policy less
active, and in that sense is an arguaent in favor of the constant growth rate
rule. Totally inactive policy could be optimal if the mere use'o§ active
policy adds uncertainty to the system independent of the particular active
policy followed,=*

Friedman's evidence for long and variable lags in the effects of
money is based on & comparison of turning points in the growth rate of money
and cyclical peaks in activity in NBER reference cycles.”?” Reduced form

evidance, for example of the St Louis Fed model {Andersen and Jerdan, 19701,

2%This {s the effect pf multiplier uncertainty, discussed by Brainard
(1967},

2eThig could he the case if economic agents viewed the Fed as either being
totally inactive, or else potentially & source of instability--as implicit
in Friedman s development of the case for a constant growth rate rule.
27Friedman (1969, original in (961) discusses his evidence and criticisms of
it,.
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or Garro (19781, ar Mishkin (1983 typically finds a reasonably close
zonnectiaon hetween money growth and the subsequent behavior of nominal GNF, -
in the 3t. Louis model active monetary policy can be stabilizing even when
lags are treated as stochastic, (Cooper and Fischer, 1974},

In the above example, a zero {(logarithm of thel money stock minmimizes
the noise added to tne system by active monetary policy. The question arises
of what 1s the corresponding monetary policy in practice leamond, 1983,
Friedman regards a policy of maintaining & constant growth rate of money as
inactive, though even in this case the monetary rule has toc specify whether
cast misses in attaining the given growth rate are to be i1gnored or
corrected., nlso to be considered are the questions of which monetary
vartable to-target, and whether an alternative policy such as attempting to
fix the naminal interest rate might produce a lower variance of the target
variaple, ="

Except if the argument for a rule is based on the principle of
minimizing the Fed s discretion, these guestions cannot be answered without
using an analytic and ultimately an empirical model. The Fed's discretion 1s
minimized by giving it a task that it can accomplish exactly, the simplest of
which 15 to require it to increase its portfolio each week at a given annual

rate, say 4% or 0%, Statistical inference would place the minimunm

“3Tne variability of lags found by Friedman could result from the omission
of other factors that move the cycle, such as fiscal policy.

<?Sp long as a base level of a nominal*variable such as the money stock is
specified, an interest rate pegging rule need not produce indeterminacy ot
the money stock. See Blanchard and Fischer (1988, Chapter 1(G! and McCalilum
(19817,

oIt s pecause he believes the Fed's authority should be minimized that
Friedman has recently moved from his former proposal that the money growin
rule target M{ or M2 to the view that the monetary base should oe neld
constant.

?
|
|



untertainty atbcut ithe outcome of policy at the historical average ievel of
the monetary variable in the regression relating the behavior of the target
variable {real output, or nominal GNF) to the instrument variable.

The strongest argument against a constant growth rate rule for money
is that the velocity of all money stocks has varied substantialiy and with
some short-run predictability. It can be argued that these variations are
themselves induced by unstable monetary policy, But it is hard to pelieve
that shocks to tne demand for money that cause interest rate movements, and
technizal progress in the payments system will not cause continuing future
changes in velocity. Because the behavior of the stock of money per se isg
not the uwltimate goal of policy, there is no reason other than the fear that
any active policy will degenerate for not taking such changes into account in
setting monetary targets.

Interest Rate versus Money Targets: In a famous article, Pople {(1%70)

analyzed 1n the context of a fixed price I5-LM model the question of whether
output would be more stable if monetary policy held the interest rate or tne
quantity of money fixed in the face of shocks to the IS curve {shocks fron
investment, consumption, or government demand for gocds! and the LM curve
{money demand shocks). The well-known answer is that interest rate pegging
stabilizes output if shocks are primarily from money demand, and that money
stock fixing is preferable if shocks are primarily from the IS curve,

1f the price level is allowed to vary, and with rational
expectations, monetary policy cannot affect the behavior of output unless the
monetary authority has an informational advantage, or equivalently, if some

prices are fixed before monetary policy decisions are made®'., Assume as

'] abstract here from Mundell-Tobin and other effects through which changes
in the growth rate of money affect real variables even when all markets
clear.
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seems realistic that the monetary authority can react after wages are set.

in a model with I8 and LM curves, plus an aggregate Supply curve ina which
output 1s an increasing function of the price level relative to the expected
price level, results similar to Poole’'s are obtained with respect to IS and
LM shocks.. The relative impact of a supply. shock under money ang 1nterest
rate rules gepends on the parameters in the model: when tne level of oculputi
18 rerat: iy litvle affected by price level movements, money stock targzting
stabiilzes output relative to interest rate targeting,®”

Mominas GNF Targeting: Among monetary rules that allow for zhanging

velocity; a nominal GNF rule has received. considerable attention.,®” The
rule would specify a target path for nominal BNF, for instance one that grows
at x%. . 1f the target path for nominal GNP is pre-specified for ali time,
policy accepts a linear and one-for-one tradeoff between changes in the price
ievel ang cutput. This implies 4or instance acceptance of .the need for a
recession of 5% of real GNP in the face of & supply shock that raises the
price ievel 5%, It is unlikely that such & tradecé¢f would be acceptad 1f the
choice were put explicitiy.

Nonetheless, suppose that a target patn for nominal GNF nas been
specified., Monetary policy would then be chosen each period to bring GNP as
close as possible to the specified path. Given lags in tne gperation of
money, and.if current money growth has small effects on current nominal GNP,
such a poelicy is likely to produce instrument instability, ever increasing
f4luctuations in the money stock,>* The nominal GNP rule would then have 1o

3ZThese results are developed in detail in Blanchard and Fischer 11988,
Chapter {0},

3*Fgr instance, Bean (1983}, Taylor (1983},

Z4lnstrument instability would not te a problem if we had full confidence in
our models, but we can be sure that the models will not continue to descrioe
reality 1f the money supply fluctuates more than 1t ever has histarically.
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be calculated 1MmpOSing SOME COSLS ON var1ations in money growth, Tayior
i198%, gxamines =consmic performance with nominal GNP targeting, emphasizing
the difficulties zaused oy the lagged responses o+ cuiput and prices to
previous policy

Once the impacts of past shocks, including tne lagged effects of
monetary poligy, are recognized, an alternative mode of GNP targeting may oe
employed in which the meonetary authority announces policies that are expected
to bring the sconcmy back to a target path gradually., Or the aim might be to
produce 2 given growth rate of GNP eath year, with past deviations from
target forgiven. The simpiest metnoo of calculating the required growth rate
of money is to use a forecasting eguation for velocity to Cerive the growtn
rate of money implied by the intermediate target levels of GNF, This was
the policy followed Dy the Bundesbank from 1374 to 1980, witn target aoney
growth set annually {(Fischer, 1968).

A related interpretation is that under rominal GNF targeting,  the
monetary authority announces each period a nominal GNP target rather than 3
target growth rate of money. MWith the nominal GNF target Justifies in
public, this is a policy that gives the monetary authority the discretion to
adjust money growth in response to changes in velocity within the period.
From the control theory viewpoint this change makes 1t possibie in grincipie
to come closer to achieving targets, Whether that would actuaily happen
wouid depend on the monetary authority’'s success at precicting velocity and
the extent to which the greater discretion would enable it to pursue other

objectives.
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On this interpretation, in the context of a simple three-equation
macroeconomic model--consisting of IS and LM curves plus the Lucas supply
function--a policy that fixes nominal GNP within a period completeiy offsets
the effects of demand shocks (shocks entering the IS and LM curves; on output
and prices. ‘Thus if the ultimate goals of policy are to keep output and the
price level at some target level; monetary policy that successfully targets
nominal GNP 15 appropriate when the economy is affected oy demand shocks.
However ;. obviousiy, an adverse supply shock would raise the price level above
its target ievel and reduce ocutput below its target level. (Blancnard ang
Fischer, 1988, Chapter 10J.

Price Level Rules: As in the case of nominal GNP targeting, 2 price level
rule can.be viewed either as the specification ot the objective of monetary
policy or the basis for an operating rule., The Fisher-Simons price level
rule is 1n Simons merely the specification of a target for monetary poilcy.
Fisher ({943, p.25) makes thne specific proposal that the Fed expand the money
stock when the price level falls below target and contract when tne price
level rises above target. The dynamic properties of such a policy cannot be
evaldated without an explicit model; lags i1n the operation of monetary policy
raise the possibility the policy would actually be destabilizing,
particularly because monetary policy seems to operate more siowly on prices
than on real GNP, This suggests that a Fisher-Simons. rule could cause
significant fluctuations in real GNP in trying to stabilize the price level.

Fisher s *"compensated collar” proposal (1920, recently revived by
Hall (1984), proposes that the dollar be exchangeabie into goid, but that the
value of gold that is ewcnanged for a doliar be fixed in.real terms, defined

say by the CPI. The notion is that the gold standard check on excess issue

|



af currency would still be available, the simpie goid standard criterion of
maintaining convertibility would still be there, but the secular effects p¢
changes in the relative price of gold on the aggregate price level would
disappear.”¥

The proposal gives the Fed a2 simpie rule to folliow~--maintain
convertidiiity--and appears to promise price level stability, The difficulty
with the scheme 15 that 1ts dynamics are not understond, particularly whetner
there would be destabilizing speculation against fhe standard. For instance,
if the price of gold were adjusted monthly in accordance with the change in
the CFI1, anticipated cnanges in the CPI would allow individuals to speculate
by buying or seliing gold in advance of the change in parity. Probaniy the
imposition of sufficiently large iransactions costs would reduce the extent
of such speculation, but the desirability and consegquences of such Cogls have
not been explored. Ffurther, it is entirely unclear how the scheme induces
the wage flexibility that must be needed if the sggregate price level is to
be stahie.

The Methodological Froblem: None of these aiternative policy proposals

commands wide assent within the profession, Eince Lucas s policy evaluation
critique 1197&:, tnere has been no accepted way of evaluating detailed policy
proposals.” There has been a tendency to evaluate proposals either in very
simple econometric models, which are set up as much for tractability as for

realism, or in very simple thecretical models, also marked mainly by

“5in the introduction to the U,5. edition of Webb {1934), James H. Rand Jr.
claims this is precisely the policy followed in Britain after 1ts 193!
departure from the gold standard.

*¢This includes the constant growth rate rule, which represents 2
gsignificant change érum previous practice and therefore may induce changes
in economic structure in unexpected ways.
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tractability. . Une such model that provides considerable insight is tne
three-gquat1on macro model consisting.of 15 and LM curves plus an aggregate
supply curve. However few appear to be convinced by such exercises--and tney
are .right, for how & policy would operate in practice depends to 3
considerable extent on the lags with which policy affects the relevant target
variables.

Yet policy evaluation and Fed policy making continue. Economists
with experience confidently pronounce on the errors of the Fed s ways. Tne
Fed rontinues to make discretionary policy, recently with cansideranie
success in terms of its objectives. . Each 1s using 1mplicit and sometimes
explicit models, of considerable scphistication.

The natural vehicles for studying alternative policy rules are tne
large-scale econometric models, some of which have met the market test of
commercial success, Given an econometric model, an opjective funpction, anc
computing. abllity, optimal feedback rules for. monetary policy can be
calculated, However, given the variety and inadequacies of existing models,
1t would be difficult to justify enshrining any of these rules in
legisiation. - Until and 1f ever a new generation of models that meets tne
demanding standards 0f the profession is developed, there will be no
generally accepted professional basis for discussing aiternative policy
rules.

What monetary policies should be adopted in the meantime? At a
minimum, it is clear that monetary policy should adjust for predictable
changes in velocity. It mignt be possible to find simple feedback rules that

perform well in a variety of models,>” and to recommend them as & basis for

““Cooper and Fischer (1972) found feedback rules tnat reacted to the
behavior of inflation and unemplioyment which stabilized output in Both the
St. Louls and MPS models.



monetary policy., They could serve 1n the first instance &g an indicator of
what monetary polircy should be., Prudence would suggest years of public and

protessional discussion before an attempt was made to put suth rules into

It also suggests that the rule inciude procedures for 1% own

f

iegislation.”?

amendment,

“fFriedman in 1948 offered his monetary and fiscal framework very much as 3
tentative proposal for professional discussion,
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I¥, Dynamic Inconsistency! the Basic Exampie.

Untii 1977, 1t appeared that discretion dominated rules, since any
good rule could be adopted by discretion.®? ' The concept of dynamic
inconsistency, brought to macroeconomits 1in the rules versus discretion
context {kydland and Prescstt, 1977 completely changed tne detate,®”

Dynamic inconsistency occurs when a tuture policy decision that forams
part of an optimal plan formulated at am :nitial date 15 no longer optimal
from the viewpoint of & later date, even though no new information has
appeared in the meantime, @An example of dynamic inconsistency due to Frescott
(19773, developed in Fischer (19801, is that of optimal taxation i1n 3 systew
with capital, uUnder rational expectations the solution gives tax rates that
are optimal conditional on their bseing expected by private agents., But once
capital is.i1n place, 1ts supply.is inelastic and a government acting.to
maximize the welfare of tne representative individual would tax capital more
neavily. The protlem 1s that 14 the public expected the government to violate
1ts anncuncement, economic welfare would be lower than 1f the government coulg
commit itsel# to folicwing tnrough on 1ts promised tax rate.®’

The application to the rules versus discretion debate comes from tng

claim that policy will be dynamically consistent if determined by rules. By

“°Friedman (1972) had argued that a policy adopted by rule would stabiiize
private sector expectations reiative to the same policy carried out oy
discretion, but the basis for that argument was not clear.

*“In this section. I draw freeiy on my 1986 survey articlej see aiso
Cukierman (1985).

“‘Frecisely the same problem occurs with the optimal inflation tax and money
holding (Calvo, 1978)4 the monetary autnority can always impose 2 lump-sum
tax by discretely increasing the money supply and, once the private sector
has formed expectations, 15 tempted to do so.
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contrast, a government or central bank with discretion may under rational
expectations be expected to make the short-run optimal decisicn every time 1€
can, therefore gains nothing from its opportunism, and on average producCes 2
worse gutcome than would a government able to tie its hands,

In this section I present 3 simple fFhillips-curve example of gynamic
inconsistency, and discuss the relevance to the ruies versus discretion debate
of the example. In the next section I present extensions that take reputatian
inte account,*~
Basic Example: Suppose that the policy maker has 2 single pericod loss

function quadratic in the rate of inflation i(m) and in the deviation of real

gutput {y; from a target level:

3 Li 3 = an® « {y-ky#i7; a r 0, k » i,

Here y# can be interpreted as full employment output. The target level of
output exceeds the natural rate,

The assumption k » 1 is crucial. The most plausible justification is
that tax distortions cause the natural rate of employment to be too low. That
justificaticn allows the loss function L{ ) to be consistent with the single
period utility 4unction of private agents. An alternative view is that the
government has different tastes than the private sector.*® In any event,
dynamic incongistency may pccur whether or not the grivate sector and the

government have the same tastes,

"2Thig structure was introduced by Kydiand and Prescott (1977} and developed
by Barro and Gorden (1983, 1983a), Backus and Driffill (1985, (9835a:,
Canzoneri (1985), Rogoff (198%) and others.

4“3More sophisticated theories that recognize hetercqeneity in private sector
tastes and that seek to ground the government's objective function in the
electoral process could produce a utility function for some governments that
would seek to raise output above the natural rate. Cukierman (1985
contdains an extended discussion af this point,
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The i1ntertemporal loss function, 3 disiounted sum of the form
(47 Met 7 = Lo (0%617% Lewed |

may more plausibly differ between the private sector and the government in a

system wWwith periodic elections that can end the life of the government, In

this case the government may have a shorter horizon than the private sector.
4n expectatignal Phillips curve describes the relationship between

output and inflation each period.
(5 y T y% ¢ Drm-nT

where #* 13 the expected rate ot inflation.
Consider first a one-period game. . The policy-maker sets the inflation
rate. Under. discretion the expected inflation rate is taken as given,

implying:
(&) m = ta+n®) tplik-llye « pn]

If expectations are correct, the inflation rate will be positive, at the

._
o
<
m
—

(7 Mo T @ iblk-liy#

where subscript d represents “discretion’.  Note that the inélation rate is
higher the larger is b, and thus the greater the output gain from
unanticipated inflation, the larger is the distortion {k-l}y#, and the smaller
is a {(the igss costly is inflations.

The implied value of the loss function under discretion 1is

(8) Lag = (k-ti=y#={i+a"'b7]



This equilibrium 1s evidently worse for the government fand 1f it has tne zame
utility function, the private sector) than a zers inflation equilibrium. The
zero inflation equilibrium, the precommitment sciution, gives a vaiue of thne

loss function equal to

(9 Lo = (k=11 ye~

Why in thi1s game does the policy-maker not chogse a&n inflstion rate of
zerg, thereby attaining L, rather than L7 Under the rules of tne game, 1in
which the private sector commits iiself 4irst to & given 7=, = s 7° = 0 iz
not a Nash sguilivrium, fOnce the private sector has committed itselé tg n= =
2, the poiicy-maker Will chopse the positive rate of inflation implied oy <28:.
The anfiation rate ms in {7) is a Nash equiliorium that if sxpected 0Dy ine
private sector w#ill be implemented by the government.??® I4 the policy-maker
tould somehow commit herself to chocsing m = O, she could cbtain the distortes
sgcond-best outcome L,.

For discussing reputational equilibrium we want also to calculate the
inflation rate and value of the utility function in the fooling sclution in
which jndividuais sxpect the policy maker toc create zero inflation dut he

instesd acts gpportunistically, #ith 1< = ¢, the ocptimal discreticnary rate

of infiation is from {6}

%1t 15 also the only Nash egquilibrium. It is tempting when talking of tne
private sector “moving first®’ to to think of 1t setting 1ts expectation
strategically., If m* was 2 private sector strategic varilable, it could be
set at the value that would from (4) induce % = 0, According %o the algabra
that would result in y = ky# and produce a first best soiution, But that
would not be an equilibrium because 7 and 7* would be different, In ciher
words, it 1s incensistent to arque that the public "sets" 7" at a negative
number in order %o acnieve ® = 0O,
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Tne correspondlng vaiue of tne 108% funciion i3

[ Le = GfranioFrotig-lioyes
Thuse

Le = ti*a™? Pl Eoulen)otly
(120

Le = (i+a 'Drile = vl+diL,

Note that % = p“/a is, loosely, 2 measure of the utility gain from ungzpected
infiationy o gives the increase LR output and a the utility loss from nigher
infiation,

We tnus have the fundamental set of lnequalities that demonsirates the
benefits of precommitment:
S Le & Lo 9 La
The discretionary solution produces the largest loss, resulting as 1t goes in

a positive ratg of inflation with no output gain. Tnerefore, one suspe

tne policy-maker w t1g ncuse & zero wntlation rate, Lo stltarn L.,

But pecaus

w
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=
®

P33% fUNCTLon £5 LOWEr WNEn TNEe GoYernmant succeeds 1n
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the ar zecthr tnan wnen 1toacts.consistently (L. ¢ Loty the guvernment 1
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tempted %o viglate expectations if tne private sector should oe julied into
expecting zero inflation. . Im striving to obtain cutput gains by fooling the
public, the government succeeds oniy in ?alsxng the intlation rate and
producing the worst of the three outcopes in (13).

Therefore, Kydland and Frescott argued, policy-makers should ve
constrained by rule. That would enable them to attain the precommitted
solution, adgmittedly not the best possible, but better than the discretionary

alternative.
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Preiiminary Discussion: How persuasive is this? Should we expect

discretionary policy-makers ziways to cnocse the short-run optimal solution,
or might they take into account the consequences for future sxpectations of
any current gecizions to pursue short-run gains? Before presenting models
with reputation, we brisfly giscuss the general problem of dynamic
inconsistency.

Spcieties deal routinely and continuously with situations in which
dyrnamic inconsistency could occur, 30 do individuals.®® Weaith i1n general
and the national debt in partictular are standing invitat:ions to surprise
tazation, whicn is rarely explicitly imposed. Implicit social secur:ity
spligations are honored and protected., Froperty rights are protected by law
ant understood to be essential to economic efficienzy in & markel environdent.
Central panks with discreticnary powere successfully run low-inflation
policies in several countries, including SGermany, Japan, and Switzerland,*~

The law, constitutional or less fundamental, is obviously ocne solution
to the dynamic inconsistency problem. But not all potential dynamic
inconsistency situations are gdealt with by the law. This raises the guestions
of which i1ssues are and should be handled through the law and which oy
discretionary policy-making., The ability to describe future contingencies
fully must be an important element in this choice,

*YEister {1979) and Schelling (1984) are stimulating references, dealing in
part with individual inconsistencies and problems of self-control.

“=The dynamiC inconsistency literature in macroeconomics has been aimost
exclusively concerned with the alleged inflationary bias of macroeconcomic
policy. Switzerland and Germany aside, it is ciear from history tnat
inflatignary bias is only 2 sometime thing. A%t tne ends of the Napoleonic
and Civil Wars, and World War [, Britain and the Unitec States deflated tao
get back to fired gold parities. These episodes too deserve attention 1in
the dynamic inconsistency literature. A challenge for tne theory of dynamic
inconsistency 1s to explain why Countries were able to institute mechanismsg

to suppress their inflationary pias until the end of World Wwar 1I, and to
explain why the bias is worse in some countries than others,
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A opotentiaily frurtfui way of thuawing about the constitutional iaw-
law-ruie-d13cretion contiouum 15 %0 view policies as inveolving a tradeots
betwesn the cenefits of flexibility and the costs of dynamic. inconsistency®”

Jepending on the poiicy, the legal system makes an @ choice of the costs

that should ne attacned tao att

o

mpts to change 1t. Discretignary policies,

such as monetary policy, can D@ <nanged at low costy rules fixed by law such

—

as much of fiscal polizy are changeabie at greater cost; rules fixed &y
constituticonal law such 35 tnpe rights of private property or interstate

commerce are 1a principie 035 changeable but at yel greater <ost.

Nogn-Rules

Jne way of reduc:ing the inflationary bias of the pasic

example, gevelcped by Rogoff {17831, is to appoint conservative policymakars.
Suppose society $ loss function is {3i.  Let as (b for banker! pe the
policymaker s weight on inflation 1n his personal loss function. Biving such
an individual fuii discretion results in a ioss for society of

Lids Lo = LE r morasils

The more conser-ative the poiicymaker, the closer the society comes to
achieving the precommitted equilibrium.

The notion of appointing conservative central bankers 1s certainly
suggestive., Further reasons to appoint them relate to the penefits af
reputation, to be examined below.

Gnother non-rules solution is to put in place incentives f0r successor
governments to benave consistently. This is the approach that has been
iollowed in a model invoiving government debt but not capital by lLucas ang

Stokey (19837 and in a model inciuding in addition monetary policy oy Persscon,

“7Rogoff {1785) suggests this tradeoctf, which is examined further 1n Section
VI below. Cukierman and Meltzer (19867 include similar consideratians in
their analysis of a government's choice between discretiocn and rules.



Perszon, andg Svensson {1985). The general principle, explained by Persson ang

1984), 1s tc place the successor decision-makers in a situation

U

venssan
where the penalty for deviating frcom the precommitted consistent plan malances
st the margin the benefit of doing so. In principle such arrangments can Ze
made i1n any situations where the full set of states of nature can be specified
Bx ante.

The Lucas-Stokey and Persson-Svensson sclution raises delicate 1ssues.
Dymamic 1nconsistency does not disappear. Rather the solution assumes that
the government will not violate certain explicit obligations, such a5 repaying
the geht, even ithough there is an incentive 1o do so. HWithout 2 theory of
rzputation such solutions have to be regarded as incompiete. W& furn now 1o

modeis with reputation.

Y. Dynamic inconsistency and Reputaticnal Equilibrium.

The basic Phillips-curve example invites tne guestion of whether itne
decision-maker cannot, by behaving consistently, reach a betfer result ifhan
the one-period discretionary putcome. Perhaps by showing fortearance,
investing in reputation, a fentral bank can induce the private sector 1o
believe that it will not produce unexpected inflation.

There indeed exist reputaticnal equilibria ia which tne monetary
authority is expected and induced to behave consistentiy so long as it does
so. 7The vey to analyzing such equilibria is the specification of oprivate
sector expectatians.

Suppose that the horizeon is infinite and that policy-mskers have the

loss functicn M .0 3 in (4}, Dencte the inflation rate (7} asscciated with



discretionary policy 1n the one period protlem oy #s..  The infiation rate
associated with the precommitted monetary policy 1s 7s = U

We start with expectations Dased on thz private sector § viewlng Lhe
policy-maker as. either reiiable or opportunist:c. [f the inflaticn rate nas
ever been anything other than tne precommitied rate of tera, the expected
inflation rate ¢rom then on will be me from (7)., 1f the government has
nitherta progucec tne precommitted inflation rate, 7, = 0, 1t is expected to
continug d91N0g 5G«

#hy these particular expectations? They will turn out to oe
justiiied, or rational. Sut as in many cases, they are not the only rationai
expectations, or 1n game theory terminology, perfect, eguilibria. The
problem of muitiple rationai expectations solutions to intertemporal games is

well known. BHelow Wwe give anocther example of a consistent set of

Given tnese expectations, consider a gavernment tnat has always
behaved consistently, now considering whether to conptiinue producing 1ere
inflation or whether rather to fool the public., If it cheats, i1t gains in

that period

(187 Temptation = Lo-Le = 8L,/ (1+8)

It then has to pay for its cheating by being expected. to produce the
discretionary solutian forever. 14 that is what is expected, that is the
best .thing for the government to do. The loss from discretionary policy 1n

one period relative to the precommitted eguilibrium is:

(18} Loss = La-lLe = Blp
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Note that both the temptation and the loss are increasing in &,
The gain from acting opportunistically 13 then egual to ithe

teaptation minus the present discounted vaiue of the loss ihat starts a

w

period later:

3ain from opportuniss = Temptation - Loss/é

= Lo {B-(1¢8)I08(1eer T2

The government will act opportunistically 1 1t has a very high
dizcount rate, and it will then be exwpected to and will pehave that way in
every succeeding period., It wiil keep the inflation rate at zero 14 zne
discount rate is low or if 4 is high., The rols of & in determining whether
the government keeps 1n52atinn‘at zero appears paradoxical i1n that when = 1z

high, ihe shert-run gain from unanticipated inflation is high. But since

goth the gain and the loss are increasing in %, the net effect is

indeterminate, and depends on the curvature of the loss 4unction.

Note tnat in this certainty setting, a reputaticonal equilibrium s
possidle only 1f the horizon i3 infinite. OQtherwisze the government wouls oe
sure in the last period to produce the discretionary outcome whatever tne
private sector 's expectation, and working backwards would be sxpecisd to 4o
the same in the first period.

The Barro-Gordon Example: Barro and Bordon (1983a) produce another erample

of a reputational equilibrium in this type of model., Their expectalions
assumption 1s that 1f the government fails to produce the sxpected inflatian
rate this period, the private sector expects the discretianary inflation rate
next pertod; if they produce the expected inflation rate this pericd, they

are expected tu do so again next pariaod.
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The first question i1s whether & zerg in’lation rate can ve sustained

a3 an eguilibrium,  Tne loss +trom opportunism lasts only one period, oetsre

thne government regains Creocibdiiity and 1s faced with the same decision 1t nas

1n tne initial perssd. Thus the gain from Opportunisa 17 this C4E%e 18, USING
13 ang (1&):
Gain = Temptat:on - Loss/iieds
18
= gl leb=gi i (ieBribed) ]

With & high discount rate tne government will produce nigher than expected
inflation in period one.,  in period two it produces the discretionary rate
ma. It regains trust 3y doing what was expected, but then promptly viglates
1t 1n pericd tnree. Thus the initial set of expectations wWere not rational.

With 2 low discount rate ang high 9 the government will produce zers
inflation.** [¢ 5y accident it were to viclate that rule, the pubnlic wouigd
eipect 74 to e fcilowed by zero inflatiom, and the government would indeed
act that way. 7hus with low & the assumed expectations are rational.

Far the rign & case, Barro and Gordon are able to show that there

,4
m

an. equiliorium i€ 8% < 1, that is only 1f the government 1% not too
impatient., - If &% / &, tt will go to the discretionary solution. If 1t is
not too impatient, the eguilibrium inflation rate in this reputational
eguilibrium lies between the zero :nflation that would be attainable undger
precomaitment and s that cccurs 14 the. government 1s entirely short-sighted.
The nature of the rules eguilirium is that the government will carry

T

put the rule pecause there 1s ng advantage to not doing so. . it shouid oy

431n the Barro-Gordon model zero inflation is not an equilibrium, because of
differing assumptions on the utility function.



miscalcuiation deviate, then it will next period impiement 7. given that it
is expected to 40 so. It regains credidbility and thereafter 1g happy tao
implement tne rule again. The eguilibrium is perfect--though it is far fronm
unique, as Barro-fordon recognize and discuss.

Wuitiple Equilibria: Ferhaps there are many possible =quilibria in the real

worid, and it is pure accigent that a particular situation exists.
Nonetheless, it would be preferable if theory could narrow gown the range of
possibilities.

The destription of the private sector’s response to the government s
deviation 28 a punishment raises the hope that the design of an optimal
punishment sirategy will reduce the multipiicity of equilibrias. But unlgss
the private sector is thought of as & single unieon, it {3 difficuit is
conceive now it Can seiect an optimal punishment as opposed to optimaliy
calculating supectations,

The more promising route probably lies in enriching the description
of the environment in which the policymakers and the private sector operate.

4 Randomizing Gevernment: Tabellini (1983, 1985), Backus and Draffiil (1983,

(983a) and Barro (1985) apply the Kreps-Wilson (1982) reputation model fo ine
inflation problem. Tabellini, and Backus and Driffill consider a monopoly
unicn setting wages in a game with a monetary authority. Tne alternative
assumption, made by Barro, is . that private agenis are homogenecus and not
engaged in strategic considerations vis-a-vis the policy-maker. The unign
versus central bank game may be appropriate for Eurcpe, fut in the Lnited
States context the notion that private agents cannoct combine against the

monetary authority is mere attractive than the alternative.



The hori1zon i1s finite. The public bel;eves there are Two possibie
types of policy maker, the strong and the weak. The strong never infjates.
The weak has tne same utility function as the public, 1s always tempted tz
praduce unanticipated i1nfiation, but by pretending to be strong can build up
a reputation for strength. The weak policy-maker potentially engages in . a
mized irandomizing} strategy, picking & probability of acting tough for
alternately, producing inflation) in each period, and letting the dice decide
the policy zhoice. 1 in any period the dice make him act weak, the public
understands he 1s weak, and in each subsequent pericd he nbtains only the
giscretiocnary ocutcome.

The general form of tne solution is as follows,®” . For 4 long-horizon
problem the policy-maker will start out not randomizing at all and not
producing inflation itnis will keep his reputatian unchangedi. Because
private agents are uncertain of the poiicy-maker’'s type, inflation 15 beiow
its expected ievel all thig time, causing & small recession. Eventualiy tne
end beckons, and the policy-maker beging to randomize.. QOuring tnis period
his reputation is improving and the probability of playing strong is falling.
Then towards the end, maybe only in the last pericd, he inflates for sure.

One result that emerges from this framework is that as the horizon
goes to infinity, and provided the discount rate ig reasonabie,; the
reputational eguilibrium with zerc.inflation is attained. The reasasning is

similar to that above: the penalty for revealing your weakness 1s a very long

period of inferior performance.

+°Q two-period example is worked out in full detail in Fischer (19867.



Nelther the elegance nor the suggestiveness of the Kreps-Wiison
construct cin be dented, But the analysis, by focusing entireiy on the weak
policy-maker w»no has made it through without inflatxﬁg, draws atiention away
from the implausibility of the underlying view of the policy-maker 5 actions.
It iz diféicuit to pelieve a model of reputation in Which a central bank

crestes inflation because the dice fell one way rather than anather.®”

While Fed policy that conditions on the stock market or the gxchange rate
i3 in outcome stochastic, the Fed is not in those cases purely randomizing,
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ine motels of the preceding two sections appear %o prove the cigar
dominance of rules over discretion; reputational models show that
policymakers under gdiscretion may, but will not necessarily, produce the
gptimal outcome that rules ensure.

However, the 1ssue 15 not closed. & basig argument f0r activist
palicy 18 that the policy-maxers can nandie certain disturbances more
flexibly and more cheaply than can myriad private agents. For instance,
there 13 no 3004 rgason w#hy & shift i1n the demand for money snould te
transmitted to prices, causing all sconomic agents to adjust prices and wages
when the money-creating authorities can respond instead. : Une . of tne most
important arguments for discretionary policy is that it leaves the policy-
maker the flexibility ts respond rapidly to contingencies not foreseen or aot
describable in the potential rule,

Suppose that a disturbance g is observed by the policymaker eacn
period, after private sector expectations have been determined, and that the
nature of the disturbance cannot be described in the monetary rule.”' we

generalize the supply function (3} to:

(19} y = y® ¥ hin-n") ¥ ¢

Here £ is a disturbance with expectation zero, that is not serially
correlated, and that is not known to private agents when they make their wage
decisions. iWe do not show time subscriptsi., Denote the variance of & by o°.

The social loss function is now the expectation of L{ .} in egquation (37.

StThis example is closely related to tne analysis by Rogoff (1985},
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The monetary authorify is in a position ta respond to reaiizations of
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¢, but 7, representing wage-setting, is determined hefaor
1% no pre-commitment, and no consideration of reputation, so that the

discretionary szalution 13 chosen 2ach period., The inflation rate 18

Liy® + pn® - 3

PZ0 n = fa+n”) "t bilk=
implying #° is ihe same as under certainty, namely

AT o5 ipfaiik-liy#
and
(20) 7= {b/a)lk-1)y% - (a+h®)"*he
In this sclution the monetary authority responds to supply shocks, azllowing
them to affect both output and inflation: an adverse supply shock both raises

the inflation rate and reduces gutput below the natural rate.

i%

w

The sxpected value of the loss function under these condition

calculated as

(24 EiL) = {1+8) {k-1)2y%2 + ({+8) g3y 4 = b%/a

Suppose alternatively that the monetary authority had no discretion
and that the money supply was held rigidly constant. Assume alsc that the

quantity theory holds, with

(227 m= yk = p oty

where p is the {(laogarithm of the) price level, and the money stock is set at
the level which is expected to produce p = 0. Suppose that last period the
flogarithm of the) price level was zero. The sxpected price level and

inflation rate this period are also zerc.

%1 am assuming that the target level of output does not change with the
supply shock. That assumption does not affect the basic point being made
here,
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The expected value of the loss functiosn under 3 constani money ruie

can-then ne snown to bes

123 Eilal = tk~iriyed £ (lear{leprTig-

The first term :s iarger under discretion; reflecting tne basic dynamic
incansistency result. The second term 1S larger uncer tne constant money
rule; reflecting the venefits to society of flexible monetary policy.

There 1s thus a basic tradeoff between the gains from dynamic

Q

consistency and the loss of flexibility in 1mposing & monetary rule.
the extent that the central bank nas a lenger horizon than one period--andg
this may be one reason that the law attesmpts to isolate central panx
management from political pressures--it-may be advie to establish a . reputaticn

that serves the same purpose as a monetary rule.

VII. foncluding Comments.

The rules versus discretion debate in monetary policy is at least 130
years old. There has in that time been no monetary system which operated
without the exercise of substantial discretionary authority--to be sure aore
so at some times,. such as aiter the collapse of the gold standard, and in
some countries, than others.

The pre-1977 arguments of principle-for rules lacked. any convincing
demonstration that rules might systematically be better than discretion.

That demonstration came with the dynamic inconsistency literature.  However,
given the possibie henefits of the: flexibility of monetary policy under
discretion, and the role of reputation, the dynamic inconsistency iiterature

does not establish the superiority of rules.
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In thinking about monetary policy and rules, it 15 useful ito discuss
who the monetary policy mekers will be®®., For concreteness, consider tne
gxample of the United States. At one extreme the decision on monetary policy
could be made on the hasis 0f current knowledge and enshrined in the
constitution, That is unlikely to happen, given the difficulties of amending

the constitution, Nor, given the uncertainties over monetary policy, should

s

sericus economists argue for such an amendment. It surely ill behcoves
profession tnat completely faileg to anticipate the variability of real
exchange rates under a floating exchange rate system to believe that 1% is
capabie of specifying a monetary policy that should be changed only througn
tne tertuous process of constitutional amendment. The choice in the uUniteg
States is thus not between 2 monetary policy determined by rule for ail time,
ang discretion, but between a monetary policy specified by the Longress ang
one chosen oy the Fed, furrent U.8., fiscal policy does not suggest that ine
Congress would do a better job of choosing monetary policy than the Fed,

though that 1s not to say that the Fed cannot do better.

33In commenting on an earlier draft of this chapter, Milton Friedman

stated:
“The major comment is the omizsion of what I have 1ncreasingly come 1o
regard as Hamlet on this issue [rules versus discretiond, namely the
public choice perspective, To illustrate, ... you talk about a loss
function for ‘the policymaker ™ that includes sciely inflation ang tne
deviation of real ouput from a target level, If we bring this daown to
garth, these are likely to be only very indirectly related to the real
obyectives of the actual poligcymakers, From revealed preference, |
suspect that by far and away the two most important variables in their
loss function are avoiding accountability on the one hand and achieving
public prestige on the other. A loss function that contains those two
glements as its main argument will I believe come far closer to
rationalizing the behavior of the Federal Reserve over the past 73 years
than one such as you have used,”
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The Chicago school s emphasis on rules /ersus giscretion was
misleading, as was 1ts emphasis on the desirap:lity of rules as such, Tnere
15 a continuum of monetary policies, some givirg more gdiscretion 1o the
central bank. than others, [t is difficult to attach much virtue to a rule,
merely because it is a rule, if it produces poor Bconomic performance.
pccardingly, more valuabie than the rules versus discretion debate i§ tne
substantive discussign of alternative monetary policies: that accompanied it.
That discussion has sputtered since being serailed oy the econometric

evaluation critigue, but is too important to be suppressed much longer.




REFERENCES.

Ancersen, teonall C. and Keith M, Carlson {1970). "A Monetarist Model for
Economic Stabilizatigon", FRE of St. {ouis Review, {(April), 7-25,

Backus, David and Johm Drif¢iil (1985), “Rational Expectations and Policy
Credibility Folleowing a Change in Regime”, Review of Economic Studies, 32,
Z (Aprili, 211-222

----------------- 1138%a), “Inflation and Reputation”, American Econaomic
Review, 75, 3 {(June}, 330-338.

Trubner.

Barro, Robert J. {1978), "Unenticipated Maney, Output, and the Price Level
in the United States", Journal of Political Econemy, tAugust’, S45-38¢.

----------- (198%i. "Reputation in a Model of Monetary Policy with
Iincemplete Information”, manuscript, University of Rochester.
P [ s Y

--------- and David Gordon 11983), "A Pozitive Theory of Monetary Policy
in a Natural Rate Model", Journal of Political Economy, 9i, 4 (Aug), 389-
510,

--------- ({983%ai. " Rules, Discretion and Reputation in a Model of
Monetary Policy", Journal of Monetary Econsomics, 12, 1 {Julyi, Ldi-122.

Bean, Charles R, (1983). "Targeting Nominal Income: An Appraisal”,

nchard, Olivier J. and Stanley Fischer (1988). Lectures in
roecancmics, ¢forthcoming, MIT Press.

{1

Bl
Ha

Bloomfield, Arthur 1., {1959). Monetary Folicy under the Interpaticnal Solgd
Standard: 1880-1914, New York: Federal Reserve Bank.

Borgo, Michael D, and éAnna J. Schwartz (1984). A Retrospective gn ithe
Classical Gold standard, {821-t1931{. University of Chicago Fress.

Brainard, William {1967}, "Uncertainty and the Effectiveness of Policy”,
American Economic Review, Papers and Proceegings {(Mayl, 4i1-423,

Calvo, Buillermo (1978}, “0On the Time Consistency of Optimal Folicy in 2
Monetary Economy", Econcometrica, 46, & {Nov.), t411-1{428.

Canzoneri, Matthew B, (1989), "“Monetary Policy Bames and fhe Role of
Private Information", American Economic Review, 75, 5 {Dec.), 10S&-1070.




Cooper, J. Phillip ang Stanley Fischer (197!), “Stochastic Simulation of
Monetary Rules in Two Macroeccnometric Modeis®, Journal of the American
Statisticai Association, (Dec.)t 750-760,

--------------- 219745 . "Monetary and Fiscel Folicy in the Fully
Stochastic. 5t. Louis Model”, Journal of Money, Credit and Banking, iFen’,
t-22.

Cukierman, Alex +1985). "Central Bank Behavior and Credibility--Sone
Fecent Developments”, manuscript, Yel Aviv University.

---------- and Allan H. Meltzer {(1986). "A Positive Theory of
Uiscretionary Policy, the Cost of Democratic Government ang the Bernefits
of a Constitution”, forthcoming in Economic Inguiry.

Diamong, Feter A, (1983, "Ignorance and Monetary Folicy”, mimeo, M.I.7.
Dutton, John (1934}, “The Bank of England and the Rules of the Game under

the International Golg 5tandard”; in Bordo and Schwarz:z, ieditors’, op.
git.

Eichengreen, Barry (1985} (editor), The Gold Standard in Theory and
History. New York: Methuen.

Elster, Jon (1979}, Ulysses and the Sirens. Cambridge University Fress.

Fetter, Frank W. (196S), The Development of British Monetary Ortnodoxy.
Cambridge, Mass: Harvard University Press.

Fischer, Stanley, {1980). "Dynamic Inconsistency, Copperation and the
Benevolent Dissembling Government”, Journal of Economic Dynam:ics ang
Control, 2, t (Feb.i, 93-107.

--------- (19867, “Time Consistent Monetary and Fiscal Policies: #
Survey”, mimeo, M.I[.T.

“

-------- and J. Phillip Cooper (1973),  “Stabilization Policy and Lags”,
Journal of Political Economy, (July/Aug.}) B847-877.

Fisher, Irving ¢1920;. Stabilizing the Dollar. Wew York: Macmillan,

--------- 11945, {00% Money. New Haven: City Printing Company.

Friedman, Milton (1948). "A Monetary and Fiscal Framework for Economic
Stability”", reprinted in Milton Friedman, Essays in FPositive Economics,
Chicago University Press, 1933,




44

-------------- {1959). A Program for Monetary Stabiiity. MNew York: Foraham
University Press.

------------ 11962}, “Should There Be #n Independent Monetary Authority?”,
in Leland B. Yeager f{editer), In Search cof a Monetary Constitutian.
Cambridge, Mass: Harvard University Fress.

----------- {1969), “The Lag in Effect o¢ Monetary Folicy', 1m Milton
Friedman, The Optimum Quantity of Money. Chicagor Aldine.

---------- (16723, "The Lase for a Monetary Rule®, Newsweek, February 7.

------------ and Anna J. Schwartz {(i963). A Mongtary History of the United
States, 1867-15960. Princeton University Press.

Goodhart, Charies A, E. (1972}, The Business cof Banking., Londen:
Weidenfela and Nichsison.

Hall, Robert E. {1983)., "Monetary Strategy with an Elastic Price
Standard”, in Frice Stability and Puplic PFplicy, Kansas City: fFederal
Reserve Bank, 137-139.

Hart, Albert G. (1952). "The ‘Chicage Flan’ of HMonetary Reform”, in F.A.
Lutz and L.%. Mints (editorsi, Readings in Mgnetary Theery. London: George
#lien and Unwin.

Hawtrey, Ralph 8. (1962). A fentury of Bank Rate. New York: Augustus M.
Kelley reprint series,

Holbrook, R.5. (1972). “Optimal Economic Folicy and the Froblem of

i

Instrument Instapility”, American Economit Review, {(Marchi, 37-65.

Kreps, David, and Robert Wilsen {1982), "Reputation and Imperfect
fompetition”, Jjournal of Ecopomic Theory, 27, 2 (Aug), 233-279.

Kydland, Finn &, and Edward T. frescott, {1977) "Rules Rather than
Discretion: The Inconsistency of Optimal Plans”, Journal of Political
Economy, 85, 3 (Junel, 473-492.

Lucas, Robert E. {1976), "Econometric Policy Evaluation: A Critigque”, in
Carnegie-Rochester Conference Series on Public Folicy, Yol. i, The
Phillips Curve and Labor Markets, 19-46.

-------- and Nancy L. Stokey (1983). "Optimal Fiscal and Monetary Palicy
in an Economy without Capital®, Journal of Monetary EconomiCs, 12, i
{Julyl, 33-94.

McCallum, Bennett T. (1981), “Frice Level Determinacy with an Interes
Rate Rule and Rational Expectations”, Journal of Menetary £conomics, &,
{Novi, 319-129.




45

Mints, Lioyg W. (13431, A Histgry of Banking Theory. University ot Chicago
Press.

------------- (19503, Mometary Policy for a Competitive Society. New fork:
McGraw A1ll.

Mishkin, Frederic 5. 1983, A _Rational Expectations fApproach to

Morgan-Webb, Charles {i934). The Rise and Fall of the Goid Standgard. New
york: Macmilian.

Nurkse, Ragnar (1344). International Currency Experience, League of
Nations (Arnc Press, 1978:

Persson, Torsten and tars E, O. Svensson, (1984). "Time-Consistent Fiscal
Policy and zovernment Cash-Fiow", Journal of Monetary Economics, t4, 7
(Nov.l, 365-374.

Fersson, Mats, Torsten Fersson and Lars E. 0. Svensson (1985).  *Time

Consistency of Fiscal and Monetary Folicy", Seminar Faper #331, Institute
for Internatiocnal Econgmic Studies, Stocknholm.

Poole, William {1370:. “Optimal Choice of Monetary Policy Instruments in
a Gimpie Stochastic Macro Model”, Juarterly Journal of Economigs, 39
(Mayi, 1¥7-2is.

Prescott. Edward C. (1977). "Should Caontrol Theory Be Used for Economic
tabiiization?’, in Carnegie-Rochester Conference Series on Fublic Poiicy,
yol. 7, Optimal Poplicies, Control Theory and Technology Exports.

Kogoff, kennetn (1985i. "The Optimal Degree of Commitment to an
Intermediate Monetary Target”, Wuarterly Journal of Economics, LG0, &
(Nov, ), L169~1190.

Sayers, Rithard 5. (1938}, Central Banking After Bagehot. Oxford:
Clarendon Press.

Schelling, Thomas C. (1984j. Lhoice and Consequence, Harvard Unlversity
Fress.

Selden, Richard T. (1962}, “Stable Monetary Growth', in Leland B. veager,
ed., In Search of a Monetary Constitution. Cambridge, Mass: Harvard
University Press,

Simons, Henry C. (1948). Economic Policy for a Free Society. Yniversity of
Chicago Press.

Tabellini, Guide (1983). "Accommodative Monetary Policy and Central Bank
feputation®”, manuscript, University of California, Los Angeles.



46

-------- (1985). "Centralized Wage Setting and Monetary Policy in a
Reputational Equilibrium", manuscript, University of California, Los
Angeles.

Taylor, John 3. (1989, "What Hould Neminal ENF Targetting Do to the

.
Business Lycle?" in {arnegie-Rochester Conference BSeries on Fublic P
vol. 22, Upderstanding Monetary Fegimes, &6i-84.

1

Yiner, Jaceoh (1935). Studies in the Theory oé International Trade., L
George, Allen, and Unwin,

lark 11966). Depression, Inflation, and Monetary Folicy.
chns Hopkins Press,

Warnurton, €
Baltimcre: ¢

British Parliamentary Reports on International Finance, The funliffe
Committee and the Macmillan Committee Reports. {Arno Press, 1978)

slicy,

ondont





