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The remarkable appreciation of the U.S. dollar after 1980 has been
viewed by many observersasafailuredf thefloating exchange ratesystem,
and has been amgjor stimulusto callsfor areturn toamoremanaged globd
exchangeratesystem. Criticsaf the current internationa monetary arrange-
ments argue thet tighter international **rules of the game” in macroeco-
nomic policymaking would reducethelargeswingsin exchangeratesand in
globa economicactivity that have been experienced sincethe breakdownof
fixed exchangerates in 1973. These critics dso suggest that better policy
coordination and tighter rules of behavior will be necessary for a smooth
adjustment to theimmediate problem of agrosdy overvalued dollar. Policy
recommendationsof thesecritics run acrossawide spectrum, ranging from
incremental measures such as enhanced consultations among the mgor
economies, and enhanced | nternationa Monetary Fund surveillance, todra
matic changes such as a return to fixed exchange rates among the mgor
indugtrid countries.

This paper looks at the casefor areturn to tighter international rules of
behavior for exchange rates among the indudtriad economies. Does the
exchange rate experiencesince 1973 provideaclear indictment of floating
rates, and moreimportantly, does the experiencesuggest new ground rules
for amoremanaged system?Arethe shortcomingsin macroeconomic man-
agement in thegloba economy due to domestic policy mistakesthat could
be corrected by improved domesticrulesof behavior, or are they mistakes
involving the international incentives faced by nationa policymakers, in
which caseonly areform of the internationa rules of the game would suf-
fice?

When economists have andyzed different rules of the game, and espe-
cidly when they have focused on the choice between fixed and flexible
exchangerates, theargumentshave centered on twoissues. Thefirstissueis
how policymakersreect to dternativeexternal congtraints. For example, do
floating rates permit the manipulation of exchangerates by nationa mone-
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tary authorities (the so-called beggar-thy-neighbor issue?) Do fixed
exchange rates provide a useful disciplineon theinflationary tendencies of
politicians? The second issueis how theworld economy respondsto exoge-
nous shocks, other than those caused by the policymekersthemselves. For
example, do floating rates help to protect countriesfrom unexpected shifts
indemandfor thedomesticcurrency ?Therelaivemeritsof aternativerules
o thegameclearly depend on both typesaf issues, the**policy™ dimension
and the"*shock™ dimension.

Therecent argumentsfor more managed rates havetended tofocuson the
policy dimension, with advocates of tighter rules of the game generdly
makingtheir caseadongsomeor al of thefollowinglines. Firgt, itisargued
thet macroeconomic policymaking is made difficult today because of the
inability of each country's policymakersto predict theactions of policyma-
kersin other countries. Rulesof thegame would increasepredictability, and
would thereby enhancegloba stability. Second, the caseis madethat float-
ing exchange rates can be manipulated by nationd authoritiesto enhance
nationa economic godls at the expense of other countries. Internationa
rulesof the game would put an end to such beggar-thy-neighbor behavior.
Third, some andydts have argued that tighter rules of the game would
reduce the ability of national policymakers to misuse macroeconomic
insrumentsfor domestic political ends. Internationa pressureswould bea
sanction againgt the domestic political businesscycle.

Supportersof the current **non-system™ of floating rates make severa
rgjoinders. Mogt importantly, many worry that a globa system would
merely bring to the internationd level dl of the glaring defects of policy
management thet are now evident on the national level. They worry that
globa rules of the game would have forced dl countriesto opt either for
Reaganomics or Mitterandism in recent years, and they take solacein the
thought that the unlikelihood of such apolicy consensusstandsin theway of
globd rules. Policy coordinationwould bring greater predictability, but at
therisk of dl countriessmultaneoudy choosing thewrong set of policies. In
other words, thecurrent internationa environmentinvitesmajor mistakesat
the nationd level, but it also alowsindividua countries to pursue sensible
policieseven when most othersdo not.

Thefirgt half of thepaper focuseson thepolicy-based argumentsfor man-
aged exchange rates, while the second hdf of this paper examines how
shocks to the world economy are absorbed under dternative rules of
exchange rate management. Thef i t section reviewssomeevidenceshow-
ing that monetary instability has been a maor factor in the global business
cyclesnce1971. The second section discussestheargument that thefloating
ratesystemhashed an important rolein generatingthet ingtability. Thethird
section discussesanew methodol ogy for studying theoperating characteris-
ticsof dternativeexchangerate rules. A smulation modd isintroduced, in
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which key behaviord relaions are subject to exogenous shocks. Usng
sometechniquesintroduced|ater, weare ableto measurethefluctuationsto
output, inflation, etc., that can be expected to arise under different rulesfor
monetary management. Would afixed rate sysem of the sort advocated by
McKinnon do agood job in stabilizing the world economy? Would a man-
agedfloat based on monetary targetingat the nationd level besuperior?The
answersto thesequestionsdepend, we shdll see, on thetypesd shockshit-
ting the world economy.

Onelimitation of this paper should be noted & the beginning. This paper
focuseson longer-term aspectsof theworld monetary system, and thusdoes
not discussin detail the pressing problemof thelargefisca and tradedeficits
inthe U.S. These current problemsare indicativeof the genera shortcom-
ingsin the current world system, in which the center country feelsfreeto
takeactionswhich grestly destabilizetheworldeconomy. In thinking about
longer-term reform of the system, however, it is not useful or necessary to
dwell on the short-term aberration of U.S. fiscal policy. At some pointin
the future, more responsiblefiscal policy will prevail, and the older and
morefundamental problemsof monetary coordinationwill still remain.

FIGURE 1
Global Money Growth and WPI Inflation
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World monetary ingability in thefloatingrate period

In severd important papers, Ronadd McKinnon (1982, 1983, 1984) has
underlined thefact that the largecyclica fluctuationsin theworld economy
since 1971 have hed a crucia monetary component. Specificaly, McKin-
non is persuasiveon thefollowingempirical points:

1. Thelarge swingsin global activity since 1971 havedl involved syn-
chronized shifts in the money suppliesaf the mgor countries. Thus the
boom of 1972-74, the degp recession of 1974-75, the boom of 1977-79, and
the degp recession of 1980-82, dl were characterized by largeand synchro-
nous shifts in money in the large OECD economies. To summarize these
shifts, McKinnon has congtructed a**world money stock™ measure, which
is a weighted average of money supply changes in severd OECD econo-
mies. Ascan beseenin Figure1, changesin theworld money stock measure
are agood leading indicator of changes in average OECD inflation rates.
The two large inflation peaks, of 1973 and 1979, are clearly preceded by
jumps in money growth, in 1971-72 and 1977-78. The monetary changes
have also been ti good leading indicator of the globa swings in red eco-
nomic activity.

2. Thetwooil shocks,in 1973 and 1979, canin large part bedttributed to
preceding burgts of money suppliesin the OECD. Partia evidencefor this
propositionisthat amost al primary commodity pricesboomedin 1973 and
(toalesser degree) in 1979. The role of OPEC, and particularly of Saudi
Arabia, was not to raise prices, but to keep them high even after the money
shock was reversed.

3. A mgor reason for the swings in money suppliesin the non-U.S.
OECD economies was the reaction in those countries to changes in the
exchangevauedf theU.S. dollar. Thus, in 1971-72, countriesintervenedin
huge amountsto keep thedollar from depreciating, with theresult that huge
increases in foreign exchange reserves and in nationa money stocks were
recorded. Thishappened againin 1977-78, when thedollar wasagain depre-
ciging under the Blumentha policy of **taking thedollar down.” Then, in
1980-81, with thedollar rising, other countriesintervenedin support of their
own currencies, and thus sharply reduced their money stocks.

4. Thegloba implicationsaf theswingsin world money werenot widely
appreciated at thetimethat they,occurred in any of the three episodes. The
globa boomsin 1972-74 and in 1978-79 were severely underestimated by
contemporary observers, while the depth of the contraction after 1980 was
asonot predicted. In generd, the problemisthat globa model sand country
forecastershave failed to account for the interactiveand multiplier effects
that occur when severa countriesdl turn their monetary policy in thesame
direction.

It should be noted that some economists have challenged McKinnon’s
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clam that **world" money has played arole additiond to U.S. money in
determining the U.S. inflation rate. In particular, Goldstein and Haynes
(1984) haveshown that in areduced-forminflation equetionforthe U.S., in
which U.S. inflation is explained by lagged U.S. money growth, world
energy price changes, and lagged world money growth, the last variable
does not reach statisticdl significance. That result ishardly aconvincing ref-
utation, however, sinceit dubioudy treatsal of the OPEC priceincreasesas
exogenous, rather than caused in large part by the preceding growth of
world liquidity.

McKinnon'’s monetary analys sdoes not help to account for thedivergent
cydlica experienced the U.S. and therest of the OECD after 1982, which
has been based more on differing fisca policies then on differencesin
monetary policy. Nonetheless, we shal argue that some of the factorsthet
contributed to theexcessiveswingsin world money a so help to account for
recent movementsin U.S. fiscd policy.

Reducingmonetary ingtability through managed exchanger ates

Assuming that the aboveempirical andysisiscorrect, thecrucid issueis
how best to prevent further excessive, synchronized shifts in the world
money stock, whileat the sametime preserving enough flexibilityin mone-
tary management to avoid unnecessary economic ingtability in individual
countries. Much of theanswer to thisquestiondependson one's diagnosisas
towhy thelargemonetary swingsoccurred in thefirst place. McKinnon has
stressed one reason, though several additiona reasons must aso be
acknowledged. Eachof thesediffering explanationsfor monetary instability
suggestsadifferent emphasisfor reformof thesystem. (Aswith most com-
plicated problems, however, probably dl of the factors described below
played some part in the process.) Thissection takes up someof theseposs-
ble causes of monetary instability, and introduces some of the possible
cures. The next sesson analyzesthese policy proposals morerigoroudy.

Currency subgtitution as a factor in monetary instability

According to McKinnon, each swing in global money hasresulted from
an autonomous and unobserved shift in private sector portfolio preferences
to or away from U.S. dollar holdings. The mechanism, according to
McKinnon, is as follows. In 1971 and 1977, wedth holders in the world
economy decided autonomoudy to move away from U.S. money, and
towards the monies of other countries. In both cases the dollar tended to
weaken, but the Fed ignored the exchange rate signal and failed to reduce
thesupply of dollarsthrough foreign exchangeintervention or open-market
operations. Other countriesfound thedemandsfor their nationd currencies
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tobe increasing, with consequent upward pressureon their exchangerates.
These countries intervened in the exchange market, basicaly by sdlling
nationad moniesin exchangefor U.S. non-money assets (such as Tressury
bills or Eurodollar accounts). Thus the foreign intervention increased the
supply of theforeign currencies, but did not decreasethe suppliesof U.S.
money. Theoverdl effect, then, wasthat therisein demand for foreign cur-
rencies was accommodated, but thefall in demand for U.S. money wes not
accommodated (i.e. theU.S. money stock was not adequately reduced). In
the end, the drop in demand for U.S. money trandated directly into an
excess supply of U.S. money, with resulting inflationary consequences.
According to McKinnon, the same mechanism, in reverse, transpired in
1980-81, when world portfolio holders shifted into U.S. dollars. Sincethe
Fed did not accommodatethis shift, while foreign central banks did, the
overd| globa monetary position turned into one of excess demand.

If this mechanism is accurate, then the remedy is straightforward, as
McKinnon observes. Portfolio shi i across nationa moniesshould smply
be accommodated by both central banks. If demand for dollarsfalsat the
expense of Deutsche marks, then the Fed should contract and the Bundes-
bank should expand. **Globa™ money, the average of U.S. and German
money stocks, would remain unchanged, as would thedollar-DM exchange
rate. One operationa way to implement thispackageistofix the exchange
rateandfix theweighted averagestock of world money.

The problem with McKinnon’s explanation of the globa money shiftsis
that in each casetheshiftswerel essinadvertent then heportrays. In1971-72
and 1977-78, for example, monetary policy in the U.S. was expansonary
by design. Similarly, thetight monetary policy of theearly Volcker erawas
aso part of an explicit anti-inflation program. The dollar shifted in each
case, not becauseof an autonomousportfolio adjustment, but becaused the
public's accurate perception that U.S. monetary policy hed substantialy
changed. McKinnonissurely correct that the globa ramificationsof those
changes were underestimated, but there is little doubt in each case that the
Fed desired astrong movement in thedirectionthat in fact occurred.

Insularity of U.S. monetarypolicyasa caused monetary instability

Theforegoing observationssuggest that it hasbeen swingsin U.S. mone-
tary policy, morethan swingsin privatesector portfoliobehavior, that sand
behind the globa fluctuationsin money. U.S. monetary policy has long
been characterized by lack of attention to internationa variables, including
the exchangerate. Even during the gold-exchange standard of the Bretton
Woodsera, when concern about U.S. gold stocks should have provided a
congtrainton monetary actions, theinfluencedf diminishing gold stockson
theratedf growth of money ishard to discern. One plausiblereading of the
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monetary mistakes in the 1970sis that U.S. inattention to world variables
proved devastating precisaly because monetary policiesaoroad pardlded
and unduly amplified the swingsin U.S. monetary policy. Theinteresting
questionis why the policy of **benign neglect” of internationa factors, that
worked so well in the 1950sand 1960ssuddenly proved so inadequatein the
1970s.

One answer appears to be that the U.S. fell victim to two conflicting
trendsin world tradeand finance. Throughoutthe1960sand 1970stheU.S.
sharedf world trade and income declined, and the U.S. became moreopen
(and vulnerable)toforeigntrade. Ontheother hand, and abit paradoxicdly,
the dollar remained preeminent in internationa finance, perhaps even
increasingitsroleafter 1970 (see Kenen (1983) for a perspectiveanadyssof
the continued strong roleof thedollar in international finance.) Thesecon-
flicting trends had the following powerful results evenasthe U.S. rolein
world commodity markets declined, the U.S. power to influence world
financia conditions remained dominant. Shiftsin U.S. monetary policy
brought immediate echoing responses in monetary policy in Europe and
Japan. Ironicdly, sincetheU.S. monetary authoritiespad littleattention to
movementsin foreign money stocksor intheexchangerate, theU. S. found
itsdf surprised and overwhelmed by the size of the foreign monetary
response. When the Fed eased in 1971-72, other OECD economies eased
even more, mainly to avoid an gppreciationof their currencies. Asaresult,
the U.S. ended up importing the inflation in world commodity prices in
1973-74. Onceagain, in 1977-78, wewere overwhelmed by theechoaof our
own policy change, asEuropeand Japan expandedin linewiththeU . S. And
then in 1981-82, therecessonin theU.S. and the rest of the OECD wasfar
deeper than expected, in part because of the smultaneous tightening in
OECD money suppliesfollowingVolcker's shift to tight money a theend of
1979. In sum, the U.S. has constantly underestimated both the extent to
which foreign monetary authoritiesare led to mimic U.S. policy actions,
and the extent to which those parallel foreign actions are likely to amplify
theeffectsof our own policies.

One possibleresponse, therefore, for U.S. monetary policy would beto
anticipatethe policy reactionsof other governmentswhen mgjor changesin
our own monetary policy are contemplated, as well as to account for the
globa macroeconomicimplicationsof smultaneouspolicy changesin sev-
eral mgor economies. Thisincreasad sengtivity to theeffects of our mone-
tary policy choiceson other countrieswould not require anything asdrastic
asareturn tofixed exchangerates.

A second, and very different, response would be to take measure to
decoupleforeign monetary policiesfromour own, by reducing theinterna:
tiond roleaf thedollar. Throughsuch agrategy, U.S. monetary authorities
couldthencontinuetofocusmainly on theU .S. economy, without having to
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"TABLE 1

Correlation of Money Growth Rates
in the United States, Ger many, and Japan

United

States Germany Japan
1965-76
United States 1.0 — —
Germany 0.3 1.0 —
Japan 0.6 0.1 1.0
1977-84
United States 1.0 —
Germany 0.7 1.0 —
Japan 0.1 0.6 1.0

Source: Correlationmatrix of annual (year-over-year) growthrates of M1. Dataare from the International
Financia Statisticsof thelnternational Monetary Fund.

worry as much about the policy reactionsabroad. This process of decou-
plingisdready evident in the caseof Japan. With theemergencedf theyen
asabona fide internationa reserve currency, and with thefailuresof Japa:
nese monetary policy during theearly 1970s, monetary policy in Japan has
becomeless and less centered on U.S. financia conditions. In Europe, on
the contrary, nationa monetary policiesarestill centered squarely onfinan-
cid conditionsin the U.S. financial markets (andin the Eurodollar market).
Teble 1 gives some evidence of the reaively greater independence now
exercised by Japanesemonetary policy. Movementsin the Japanesemoney
supply since 1977 have been dmost uncorrdated with movements in the
U.S. money supply, in contrast with the close correlaion between the two
money suppliesin the period 1965-1976. The German money stock, on the
other hand, continuesto show avery high correlaion with the U.S. money
stock.

The European Monetary System (EMS) wes created, at least in part, to
alow the European countriesto dissociatetheir currenciesfrom the dollar.
Whiletheoperationdf the EMS hasbeen rlatively successful in stabilizing
intra-European exchange rates, and (to a lesser extent) in encouraging the
harmonization of macroeconomic policies; the EMS has not yet redly
served to diminish the importanceof thedollar for the monetary policies of
the individua European economies. Most importantly, since there is no
common EMS palicy for theexchangerateof the ECU vis-avisthedollar,
the ECU dollar exchangerateis still determined implicitly by the separate
actionsof theleading central banksin theEMS. Moreover, theECU hasnot
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yet becomean interventioncurrency or astoreof vaue(itremainsmainly a
unit of account for official transactionsin the EMS). An enhanced role for
the ECU could go a long way in bresking the dependence of European
financia policieson correspondingU.S. policies.

Beggar-thy-neighbor policiesas a source o monetary instability

The two explanationsjust examined of the recent fluctuations in world
money supplies assume that policymakerswere making conceptua mis-
takesin theimplementationof monetary policy. Thethird and fourth expla:
nationsto which wenow turn assume, on theother hand, that the policyma-
kers know whet they are doing, but thet they operate under ingppropriate
incentives. It has been argued, for example, that thecurrent system, with its
absence of clear rule of the game, encourages beggar-thy-neighbor mone-
tary policiesthat contributeto overly expansonary or overly contractionary
policieson theglobal level. A growing economicsliterature, beginningwith
Hamada, and including studiesby Canzoneri and Gray, Oudiz and Sachs,
and others, describesthis possibility.

A smpleillustrationof how inappropriateincentivescan-make monetary
policy too contractionary is as follows. Consider a group of countries,
linked by floatingrates, thatared| attemptingto reduceahighleve of infla-
tion (asin the OECD during 1980-82). Policymakersin each country decide
on the degree of monetary restraint to pursue in the disinflation process. If
theeconomieswereclosed economies, each monetary authority would pre-
sumably congider the short-run tradeoff of inflation and unemployment in
deciding how tight the monetary policy should be. In an open economy,
however, there ssams—from the point of view of each policymaker—to be
another dimension totheproblem. Each central bank knowsthat by havinga
tighter monetary policy than abroad, the domestic currency will strengthen
in value, thereby reducing import pricesand domesticinflation. The other
countries, of course, will suffer higher inflation on the sameaccount. From
the vantage point of each individua central bank, a strong exchange rate
seemstobean added anti-inflation **bonus™ that comesfrom tight monetary
policy.

Each central bank is thereforeled to tighten its monetary policy in the
attempt to strengthen its currency, as a way to reduce domegtic inflation.
However, from a global perspective, it is not possiblethat each currency
appreciates vis-a-vis the others. The tight money policies thet each central
bank pursues smply cancel each other out, so that nobody's exchangerate
ends up appreciating in equilibrium. No country achievesthe anti-inflation
benefits of lower import prices, but dl of the countriessuffer from exceed-
ingly tight monetary policies.

When put in thelanguage of game theory, we see that the temptation to
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appreciatetheexchangeratein order tofight inflationisjust likethetempta:
tion to confessin theclassic prisoners dilemma. In the prisoners dilemma,
each prisoner is induced to confess to a crime even though both prisoners
would be better off by both refusing to confess. In thecasedf anti-inflation
policy, each country can beled to pursue an excessvely tight monetary pol-
icy even though both countrieswould be better off if the policieswerenot so
tight.

TABLE2

Monetary Policy and Social L oss

Country 2
Loose Money Tight Money

C =1 Ci =14
Loose
Money

CG=1 C=6

Country 1

Ci=6 C =12
Tight
Money

Cy=14 C=12

Explanation: Seetext. Cy islossfor Country 1; Cg islossfor Country 2.

A smplenumericd illustrationaf thisproblemisshownin Table2. Sup
posethat each country hastwo options: tight money or loosemoney. If both
pursue tight money, they deliver a deep recession, with unemployment
egud to ten percent, and low inflation, with priceincreases o two percent.
If both pursue loose money, there is no recession, so that unemployment
remains & five percent, but inflation remains high & sx percent. If one
country pursuestight money whiletheother pursuesloosemoney, theloose-
money country has a sharp currency depreciation, and thereby suffers a
largejumpin inflation, while the tight-money country enjoystheanti-infla-
tion benefits of a currency appreciation. Suppose that the loose-money
country ends up with ten percent inflation and four percent unemployment,
while the tight-money country ends up with zeroinflation, and Sx percent
unemployment. Finally, supposethat the**loss" function of each country's
policymaker isthe Okun Misery Index, equal to thesum of unemployment
and inflation. Under theseassumptions, thesocia lossesif both pursuetight
money are 12 in each country (= 10 + 2); the socid lossesif both pursue
loosemoney are1l (= 5 t 6);thesocid lossfromloosemoney if theother
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pursuestight moneyis14 (= 4 + 10); and the socid lossfrom tight money
if theother pursuesloosemoney is6 (= 6 t 0). Thesepayoffsareshownin
thematrix in Table 2.

Consider, now, the strategicinteractionsd the two central banks. Sup-
posefirst that the central banks can observe each others actions, but that
they do not directly coordinatetheir policies. From the point of view of the
homecountry, it isadwaysbetter (intermsof minimizingthesocid 10sses) to
pursuetight money, no matter whet the other central bank does. If the other
central bank also pursues a tight-money policy, then the loss from atight
money policy & home is 12, while the loss from a loose-money policy
would be 14. Smilarly, if the other country pursues aloose-money palicy,
then thelossfrom atight-money policy & homeissix, whilethelossfroma
loose-money policy would be 11 For thisreason, both central banksareled
to pursueatight-money policy, and both countriesend up withalossof 12.

Itiseasy to seethat thecombination of tight policiesisinefficient.If both

*countriessmply loosened up their monetary policy, they would eschend up
with smallerlossesof 11 But in theabsenceof policy coordination, or ade-
quaterulesof thegame, each country isinducedto beoverly restrictiveinits
monetary policy. How could better rules of the game help here? Suppose
thet the countries were linked by a fixed exchangerate, with a common
monetary policy being set by agreement. Then it would be easy for both
countries to assent to the loose-monetary policy, because each country
would beconfident that itscurrency would not depreciaterdaivetoitspart-
ner's.

The prisoners dilemmaproblem isrifein monetary and fiscal manage-
ment in theglobal economy. Almost whenever largecountriesinteract with
each other in anon-cooperativeway, theresulting equilibriumislikely tobe
"inefficient," in thesensethatdl countriescould potentially be made better
off by increased policy coordination(atheoremtotheeffect isdemongtrated
in Oudiz and Sachs, 1984, pp. 26-29.) However, it isonething to establish
thegenerd principa that policy coordinationor improved rulesof thegame
aredesirable, and quiteanother toidentify thespecificareaswheregainscan
be achieved.

Inearlier gudies| have noted two particul ar waysin which non-coopera-
tive policymaking is likely to be inefficient. One possihility has just been
noted: in afl oating rateregime, countriesattempting disinflationwill pursue
overly contractionary monetary policy, aseach country attemptsto maintain
adtrong currency. Second, and for smilar reasons, the policy mix in each
country will be biased towardsfiscal expansion cum monetary contraction.
For any given output target, the policy authoritieswill attempt to hit theout-
put level with apolicy mix that keeps the exchangerate strong, so as not to
import inflation from a currency depreciation. Since a tight money, loose-
fiscal policy will keep acurrency stronger than would thereverse mix, each
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country will tilt towards monetary contraction and fiscal expansion. In the
agoregate, of course, not al countrieswill be ableto keep their currencies
gtrong relativeto the others, so the mutua attempt will largely cancel out,
but dl of the countrieswill be left with large budget deficits. The global
equilibrium will be characterized by excessivebudget deficits, excessvely
tight money, and excessively high world interest rates.

In Sachs(1985), | have quantified thegains, from theU..S. point of view
aone, of disnflatingin recent years through acombingtion of tight money
and expansonary fiscal policy. If theU.S. hed maintained the same path of
unemploymentasduring 1981-84, but had donesothrough moreexpansion-
ary monetary policy combined with tighter fiscal policy, the result would
have been higher inflationin 1984. For example, if the policy mix had been
such as to keep the dollar exchange rate congtant after 1980 (insteed of
appreciating by more than 40 percent), inflationin 1984 would have been
between two and three percentage points higher in 1984. Each OECD coun-

try has faced a smilar tradeoff in its policy mix, and so each country hes

been induced for this reason to tilt in the direction of fiscal expansion and
monetary contraction. Of course other factors also affect each country's
decision over the extent of fiscal expanson (and indeed fiscal policy has
beenfairly tight in Jgpan and Germany in therecent past). Generaly spesk-
ing, the exchange rate non-system has probably contributed to the globa
pattern of largefiscal deficits, tight money, and high worldinterest rates.

In another paper, Warwick McKibbin and | attempted to measurethesize
a thisbiastowardsfiscal expansioncum monetary contraction. Our meth-
odology was asfollows. A dynamic Smulation modd of the globa econ-
omy isspecified,andtheOECD regionisdivided intotheU.S. and ROECD
(rest of OECD). Thedollar-ROECD exchangerate fluctuates freely in the
model, subject to the assumption that the exchangemarket isefficient Gi.e.
thet the market iscompetitive, and that dl market participantshaveraiond
expectations). Policymakersin the U.S. and the ROECD deploy monetary
and fisca policy instrumentsto minimize an intertempora loss function.
Basicaly, the policymakersin each region am for four targets: full employ-
:ment, zeroinflation, current account balance, and domesticbudget balance.
The policy instrumentsare tax policy and open market operations.

We assumethat both countriesinherit an inflation rate of ten percentage
points per year, due to past shocks or policy mistakes. The policymakers
then atempt to bring that inflationratedown to zeroat minimumsocid cost
(as measured by theloss function). Under *‘non-cooperative™ policymak-
ing, policymakersintheU.S. andtheROECD ar e assumedto choosepolicy
rulesthat havethefollowing™* equilibrium’ property: the selected rulesare
optimal for the given region(i.e. the rule minimizesthe lossfunction), tak-
ing as given the rulesthat the other region is following. Theequilibriumis
non-cooperativein that each sidechoosesits macroeconomicstrategy sepa
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rately, taking as given the Strategy that the other region is pursuing. This
leads to aset of ruleswith the property that | have dready described. Each
regionfindsit optimal tofight inflationwith over-tight monetary policy, and
over-loosefiscal policy.

In the **cooperative™ equilibrium, some globa rules of behavior are
egtablished for monetary and fiscal policy in thetwo OECD regions. These
cooperativerulesar e selectedinorder to minimizeaweighted averageaf the
socid lossesaf theU. S. and the ROECD. By congtruction, the cooperative
rules of the game take into account the basic fact that it is futile for each
country to try to appreciateits currency vis-avisthe other. Therefore, both
regionsar e led tofight inflationin amore bal anced way, with monetary and
fiscal policies pointing in the same direction. Naturaly, the cooperative
equilibriumyieldsworld interest rates that are much lower than in the non-
cooperativecase.

Themodd iscalibratedto yield magnitudesroughly inlinewith theactua
economiesof theOECD. Thepath of U.S. nomind short-term interest rates
under thetwo types of disinflationare shown below:

Year of DignflationPolicy 1 2 3 4
Non-cooperdivePolicies 211 16.7 145 127
CooperdivePolicies 15.4 13.6 119 10.6

In bath types of equilibria, the process of disinflation requires a period of
high nomind interest rates, until the momentum of inflation is eliminated.
But in the non-cooperative equilibrium, the interest ratesare much higher,
for much longer. Thisis becausethe non-cooperative caseis characterized
by high fiscal deficitsin the U.S. and the ROECD, while under optimd
cooperative rules of the game, fiscal deficits say near zero in both coun-
tries.

Who are the big losers from the failure to cooperatein the disinflation
process? Firgt, the U.S. and the ROECD suffer by choosing to implement
over-expansonary fiscal policies. These countries are caught in the pris-
oners dilemma. But **third parties™ are alsovictimsof the absenceof ade-
quaterulesof thegame. Inthiscase, the LDC debtor countriesturnout to be
big victims, sincethey are forcedto pay extraordinarilyhigh interest rateson
their outstanding debts. We calculated that the LDC savings on interest
chargesthat would result fromamoveto cooperative policieswould be sev-
erd hilliondollarsper year.
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Palitical incentivesand monetary instability

Afourthexplanationof thefailuresof monetary policy stressestheincen-
tivesthat face politicians when implementing monetary policy. The phases
o over-expangonary monetary policy are blamed, at leest in part, on the
shortcomingsof the politica system. Two separate typesaf political short-
comings have been noted. Thefirst isthe so-cdled time consistency prob-
lem, which argues that policymakers are unable to persevere with sensible
economic policies because the incentives to persevere change adversay
overtime. A great burst of monetary expans on, following pronouncements
o stableand tight monetary policy, isseen tobe the result of this problem.
The second is the political businesscycle, in which policymakers manipu-
|ate the economy for short-run politica gain, but at alonger-termeconomic
cogt. In both cases, some andystshave seen internationa rules of thegame
as a way to redtrict the ""anti-socid™* tendencies of domegtic politicians.
However, many other economistsfear thet international policy coordination
would merdly devate to the globa level the shortcomingsthet are now
gpparent a thedomesticlevel.

Aninfluentia view of thepoliticsof inflation, setforth by Barro and Gor-
don (1983), holdsthat thetiming of policy decisionsimpartsan inflationary
biasto the economy. Consider the following illustration. Wage settersare
assumedto st next year's nominad wagein contractsnegotiated at theend of
thecurrent year. After thewageisset, it isassumed to befixed throughout
thefollowing year, until the next wageround. The current nomina wageis
Setin order toguaranteean expected real wagethenext year. Thus, thewage
is set in constant proportion to the expected pricelevel of the next period.
Next year's pricein turn dependson next year's monetary policy. Thus, the
monetary authority has an incentiveto announce that next year's monetary
policy will be very restrictive, in order to convince workersthat the price
level will be low, so that the workers will agree to smal nomind wage
increases.

Thetime congstency problem arises because once the wage is fixed by
contract, the monetary authority no longer has a strong incentive to pursue
the tight monetary policy thet it promised. In fact, with a fixed nomina
wage, it may have astrongincentiveto expand the money supply, to try to
get agood short-runexpansion of theeconomy. After awhile, wage setters
will catch on tothemonetary authority'sgame, and will nolonger credit pol-
icy pronouncementsof tight f ut ure monetary policy, knowing thet the poli-
cymaker has an ex-post incentiveto renege on its promise. Wegecontracts
will be based on high expected inflation, since wage setters will recognize
the monetary authority's incentive to inflate the economy after each wage
contract isdetermined. This basicargument has been usad asajustification
for establishingfirm rulesfor monetary policy, asopposed to relying on the
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discretionof the monetary authority.

Theargument hasthen been extendedto theinternational arena, by argu-
ingthat internationa rulesof thegamewill beeas er toenforcethan nationd
rules. Aninternational gold standard, for example, would completely elimi-
nate national discretionfrom domestic authorities, and so would eiminate
the inflationary bias in domestic economy. Theoretical arguments aong
theselines may befound in Horn and Persson (1984), though the argument
that fixed exchange rate arrangements impose discipline on domestic
authoritieshasalong and venerabletradition.

Skeptics of this line of reasoning argue that internationa rules are
unlikely torestrain domesticpolicymakers, or even worse, thet new interna-
tiond arrangementscould actually wesaken, rather than strengthen, domes-
ticpdlitical will. In hisclassic defensedf flexibleexchangerates, Friedman
(2953) expressed doubt that the stern rulesof afixed exchangerate system
such astheclassical gold standard could once again be re-established.

Governmentsof **advanced™ countriesare nolonger willing to submit
totheharsh disciplinedf thegold sandard or any other sandardinvolv-
ing rigid exchangerates. They will evadeits disciplineby direct con-
trols over trade if that will suffice and will change exchange rates
beforethey Wl surrender control over domestic monetary policy. Per-
haps a few modem inflations will establish a climate in which such
behavior does not qualify as**advanced"; in the meantime we hed best
recognizethe necessity of alowing exchangeratestoadjust tointernal
policiesrather than thereverse(p. 180).

Perhapsthe**few modern inflations™ havein fact now established the cor-
rect climatefor fixed rates. Inany event, theassumption that stronginterna-
tiond ruleswould actually be observed remainsdebatable.

Other authorshave argued thet fixed ratesand greater international coop-
eration could actually make matters worse with repect to the inflationary
bias. Thisargument, made by Vaubel (1983), and formalizedindependently
inaningeniouspaper by Rogoff (1983), runssomethinglikethis. Under the
current non-systemdf floating rates, a monetary authority thet choosesto
expand themoney supply facestheinflationary consequencesof acurrency
depreciation. The fear of depreciation weighs against unilaterd monetary
expansion, and thus helps to mitigatethe inflationary biasarising from the
timecons stency problem. If agroup of countriesdecided ingtead to coordi-
natetheir monetary policies, they might well beemboldened to undertake a
joint expansion, becausethe common action would eliminatethe fear that
any particular currency would depreciate relative to the others. Thus, the
joint action of the various central banks might be to approve a monetary
expansion that each individually would be unwilling to undertake. Put sm-
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ply, the problem of time consstency imparts an inflationary bias to each
country, while the fear of currency depreciation helps keep that bias in
check. Oneresult of enhanced policy coordination might be an eimination
of thefear of a unilatera depreciation, rather than a reduction in the infla:
tionary bias. For thisreason, Vaubd and othershaveargued that ** currency
competition' rather than ** currency cooperation™ is the best check against
over-inflationary politicians.

The Vaubd and Rogoff point of view can be related to our discussion of
theprisoners dilemma. Referring back to Table2, remember that thefear of
depreciation imparted a deflationary bias to the system (both countries
choose to have tight money, even though both would be better off with a
common policy of loose money.) According to Vaubd and Rogoff, thet
ki nd of deflationary biasisexactly what is needed in the world economy in
order to offset the inflationary bias that comes from the time consistency
problem.

Thepolitical busnesscycleargumentsar e closdly related to thetimecon-
sstency arguments. To the extent that politicians manipulate the economy
for electoral purposes, internationa rules of behavior could help to keep
such proclivitiesin check. However, to the extent that the resulting global
rules can be manipulated jointly by dl of the politicians of the monetary
area, theproblem of thepolitica businesscycle might beexacerbated rather
then diminished. (However, a least one point is relevant here in favor of
internationa rules, and thet isthat nationd electionsin the mgor industria
countriesar e staggered, so that globa manipulation for electoral purposes
becomesmoredifficultif notimpossible.)

Designingnew rul es for exchangeratemanagement

Any reforms of the international monetary systlem must confront the
sourcesof monetary instability that we havejust outlined. Animprovedsys-
tem should enhance predictability, by alowing the policy authoritiesin each
country to havea better understandingof thelikely policy reactionsin other
countries. Next, the system should recognize the possibilitiesfor beggar-
thy-neighbor behavior, and thereforetry to establish clear rules for **good
citizenship™ in monetary and fiscal management. Third, the system should
bedesigned to beoperated by redl, livepoliticians, who will haveincentives
totry to bend the rulesfor short-run political purposes. Fourth, the system
should dso help to accomodate the mgor exogenous (non-policy) shocks
thet the system is likely to experience, whether they are of the portfolio-
switching sort emphasized by McKinnon, or of other sorts, as introduced
below.

Itisatruismof policy andysisthat ruleswhich seem gppropriatefor cer-
tan types of shocks to the economic system are less well suited to other
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typesof shocks. McKinnon'’s proposa for afixed exchangerateand afixed
growth of agloba money aggregate, isided for the portfolio shift distur-
bances that McKinnon stresses, but is less appropriateif the dominant dis-
turbancesare shiftsin demand for goods between countries. (Thelinking of
dternativesystemsto dternative types of shocks goes back to the optimal
currency areadebate, towhich McKinnon (1963) wasa pioneering contribu-
tor)

A few genera points can be made about the relationship of rules and
exogenousshocks. Fixed exchangeratestypicdly alow financia shocksin
onecountry to be**disspated” widdy in theworldfinancia system. Thus,
arise in money demand in one economy, that is not otherwiseaccommo-
dated, causesdl other countriesto supply asmall amount of theincreased
money demand to the country in question. All of the countriesin thefixed
exchangerate union thereforeexperienceasmal amount of monetary con-
traction, and probably asmall declinein GNP. Thesametypeof shock under
flexible rates has very different implications: the country whose money
demand increases experiences a large contraction (if the money demand
shock isunaccommodated), while the othersexperiencelittiechange. If the
financia shocksacrosscountriesare negatively correlated, asin theMcKin-
non example, fixed exchangerates areeven better. Financia shocks across
countries then basically cancel each other out, without causing fluctuations
inthered economy. On theother hand, flexiblerates aregenerdly better at
dissi patingshiftsin demand in thegoodsmarkets. A risein demandfor U.S.
goodsat theexpensedf European goodswill be satisfied by an gppreciation
of thedollar, without significant fluctuationsin employment. Under fixed
rates, however, such ashift will causeaboomintheU.S. and arecessonin
Europe.

Most discussionsof fixed versusflexibleratesstopat thispoint; their god
isto check how dternativecurrency arrangementshandle particular exoge-
nous shocks. We have seen however that another major source of distur-
bancesmay be the policymakersthemsalves. Whilefixed rateshelp to dis-
tribute any country's exogenous financial shocks throughout the world
economy, fixed ratesa so distributeany mistakesin monetary management
throughout theworld. Under floating rates, if onecountry istoo expansion-
ay it suffersinflation. If, on the other hand, monetary policy istoo infla-
tionary under fixed rates, al countriessuffer inflation. It should be remem-
bered, for example, that theburst of liquidity in 1971-72occurred under the
fixed exchangeraterules of the Smithsonian Agreement of December 1971
Al countriespaidfor that mistakein monetary management. Similarly, the
Great Depression occurred under therulesof the (collapsing)gold standard;
theinsufficient supply of goldin theworldeconomy in the 1920sand 1930s
wastrangmitted in theform of deep economic contractionto dl countries.

Thus, the recommendation of fixed exchange rates makes senseonly if
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one is confident that exogenous financia shocks will be more important
than policy mistakesas sourcesaof ingtability in the world economy. Fixed
rates providediversificationfor exogenousshocks, but providetheopposite
with respect to policy mistakes.

I now turn to aformal anaysisaf how exogenous shocks and exchange
rate rulesarelikely to interact. The basicideaisasfollows. A large-scale,
five-regionmodd of the world economy is used to compare the operating
propertiesof severd aternative rules. The modd is a dynamic modd of
trade and financid interactions among the U.S., Japan, the rest of the
OECD (ROECD), OPEC, andthenon-oil LDCs. A completedescriptionof
themodd can befoundin Sachsand McKibbin (1984), withfurther applica:
tions in Sachs (1985) and Ishii, McKibbin, and Sachs (1985). The U.S.,
Japan, and the ROECD economies are managed by monetary and fiscal
policiesin each of thethree regions. The modd alowsfor capita mobility
amongall fiveregions, and afloating exchangerateamong thethree OECD
areas The mode hastwo propertiesthat makeit particularly appesling for
policy analysis. First, dl relevant sock-flow relaionsare observed in the
model. That is, budget deficits cumulate into public debt, and current
account deficits cumulateinto net foreign external debt. Governmentsand
countries are thereby bound by intertemporal budget congtraints. Govern-
ment deficitstoday must be serviced by increased taxesor reduced expendi-
turesin thefuture Second, theasset markets, and particularly theexchange
market is governed by rationa expectationsamong wedlth holders. When
policy rules change, private sector agents understand that the dynamic
behavior of theexchangeratewill changeaccordingly..

Using thisframework, weinspect the operating propertiesof four rules.
Theserulesare, respectively: (1) apurefloat, with no changesin domestic
money suppliesor infiscal policy, in reactiontoshocksin thesystem; (2) the
McKinnon rules, in which theexchangerates among the U.S., Japan, and
the ROECD arefixed in expected value (theexchangerate will bedlowed
to change within each period because of unexpected shocks that occur after
the policy instrumentsare set for the period), with the weighted average of
\the money stocksin thethree regions also fixed; (3) a system of nomina
(@P targeting within each country, with theexchangerate among thecoun-
triesalowedtofloat fredy; and (4) amodifiedMcKinnon plan, in which the
exchangerates arefixed in expected val ue, but in which the weighted aver-
age of the world money stocksis alowed to changein order to stabilizea
measure of world nomind GDP. This last policy choiceis like a rule for
globd GDPtargeting.

The specific methodology for comparing the propertiesof theseaterna-
tiverulesisdescribed briefly in the Appendix, and isdescribedin full techni-
cd detail in McKibbin and Sachs (1986). Here | will merdly describe the
main idea behind the procedure. ce aruleis selected, thedynamic prop-
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erties of the world economy can be described compactly by a set of first-
order stochadticdifferenceequations, of theform:

(1) X; 4 | = AX; + DS

The X vector hereisthevector of satevariablesof thesystem, i.e., thevec-
tor of variables whose current levels are determined by the past historical
evolution of the economy. Variablescontainedin the X vector include: the
levelsof publicdebt ineach of theeconomies, the pricelevelsin theecono-
mies, thelevels of foreign indebtedness, etc. In total, the X vector has 37
elements. Thevector Sisaset of random shocks thet are assumed to buffet
theworld economy. These shocksareassumed to hit severd different parts
of the globa economy. In particular, we alow for random disturbancesin
the money demand equationsof each OECD region (i.e., velocity can rise
or fdl for purely random reasons), in the pricelevelsin each country (these
shocks can be considered as country-specific supply shocks or wage
shocks), in the world pricedf oil, and in thelevel of aggregate demand in
each country (such shocksare akin toinvestment shiftsdueto **animal spir-
its")

Using numerical techniques described in the Appendix and in thetechni-
cd paper, it ispossibleto transform Equation (1) in order to caculaethe
Steady-dtate variances and covariances of the variablesin the X vector. In
other words, for agiven policy rule, it is possible to know how much the
priceleve ineach country will fluctuate, on average, over time. Thisisvery
vauableinformation, snceanother equation exists which links the macro-
economictargetstothevauesdf thestate variablesand theva uesof theran-
dom shocks:

@) T = KX; + MS;

In thisequation, T! isthe vector of thetarget variables (inflation, GDP gap,
currentaccount, budget deficit) in country i (i = U.S., Japan, or ROECD.)
Oncethevariancesof the X's areknown, it ispossbleto use Equetion (2) to
calculatethevariancesof thetarget variables. But such variancesar e exactly
what we would liketo know about eech rule: doestherule help to stabilize
output, inflation, etc., or does it contribute to increased ingtability?For a
given lossfunction that isaquadraticfunction o thetargets, it ispossibleto
meesure the steady-state welfare that each rule delivers for each country,
since the steady-state welfare depends only on the variances of the target
varigbles.

Certain key aspectsof the smulation exerciseand of the rules mugt be
explainedin moredetail. Inthemode in Equation (1), the stochasticshocks
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are assumed to occur each period only affer therulesof monetary and fiscal
policy areset. Inthecasesstudiedhere, therefore, thecontrol rulesfor coun-
try i taketheform

@)Ul = T X,

where Ul isa vector of the policy instruments (usualy monetary and fiscal
policy) of each country. The key point of Equation (3) is that the policy
indrumentset time t arenot functionsof therandomshocksat timet. For the
McKinnon rule, for example, monetary policiesare st so that the bilateral
exchangeratein fact varieswithin the period s ncemoney stocksare not re-
adjusted within the period. All market participants, however, hold the
rational expectation that the exchangerate will revert to its norma leve in
the next period. Becauseof theseexpectations, actud deviationsar thecur-
rent exchange rate from the target level will tend to be small. In sum, our
verson o theMcKinnonruleisredly a''target zone'" system rather thena
drict fixed exchangerate system.

Congder how the different rules perform with and without exogenous
shocks. In the McKinnon plan, the exchangerate is perfectly fixed if no
shocks occur, while as just explained, actud exchange rates fluctuate in
response to the exogenousdisturbances. In the modified McKinnon plan,
theexchangeratesand globa nominal GDParefixed each period, aslongas
no exogenousshocksoccur. Findly, in nationa GDP targeting, each coun-
try's nomina GDPisfixed in expectation each period, while the exchange
ratesare dlowed to change. Actua GDP’s fluctuate, of course, becauseof
the exogenousdisturbances.

Itisworth spending amomenton thedifferenceof theMcKinnon plan,in
which thegloba money stock i sfixed, and themodified McKinnonplan, in
which thegloba money stock isallowed to vary in order tofix theexpected
vaued globa nomina GDP. The operational differencesof thetwo rules
can best be understood with respect to particular shocks.

Suppose a pure velocity shock occurs in the U.S., which reduces the
demand for U.S. money for severa periods. In the McKinnon plan, the
world stock of money would remain constant, but the U.S. money stock
would decline while the money suppliesin the rest of the OECD would
increase. On balance, an excesssupply of money, at initial interest ratesand
prices, will developin theworld economy. Theresult will bean increasein
output and eventudly in prices. Under the nominal GDP targeting plan,
however, thefall in U.S. money demand will befully compensatedby afdll
inthe U.S. money supply after one period. Therewill be no need for asus-
tained period of higher output or prices. Thekey distinctionisthat the GDP
targeting rule does not requirethat thegloba money stock remainfixed.

Thereativeperformanceof thesearrangementsdependscrucidly on the
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relative importanceof the random shocks buffeting the economic system.

An exhaustiveanalysisaf thedifferent ruleswould requireadetailed analy-

gsof alargearay of random shocks. We have indeed experimented with
Severd typesof shocks, but for brevity and smplicity here, | will report the
implicationsof only afew of thesedisturbances. Specificaly,thefollowing
table shows the effects of Sx types of shocks: random shifts in nationa

priceslevels(with one shock each in the priceequationsof theU.S., Japan,
and theROECD), and random shiftsin themoney demand equationsof the
threeregions. All six typesof disturbancesare assumed to be independent
across countries, and independent over time. However, even though the
shock to prices is seridly uncorrelated, in effect the'shock is persstent
becausethemodd buildsin the assumption that price shocks enter awage-
pricespiral of thestandard Phillipscurvevariety. Smilarly, money demand
shocks have persgtent effects since money demand is specified with a
lagged adjustment process, so that money demandin period t + 1isafunc-
tionof thelevel of real money baancesin periodt.

Usngthenumerical and analytical techniquesdescribed inthe Appendix,
itispossbletoca culatethestandard deviationsof key target variables(e.g.,
output gap, inflation, etc.) as afunction of the sandard deviations of the
underlying shocksand the policy rulesthat are being pursued. In thisway, it
can beasked which rulesare best for stabilizingwhich typesof disturbances
tothegloba economicsystem. Theresultsaf such calculationsareshownin
Table 3. Thetableisread asfollows. For each type of shock acrossthetop
lineof the table, we can ask how a one percent sandard deviation of the
shock affectsthe steady-statestandard deviationsd thekey variableslisted
down thesideof thetable. Thestandard deviationsdepend on the particular
rule being followed, as shown in the table. For example, a one percent
gandard deviation in theshock totheU.S. pricelevel causesaa6.6 percent
Sandard deviation in U.S. red output if the McKinnon rule is being fol-
lowed; a 3.1 percent standard deviation in red output if the nomina GDP
targeting isemployed; etc. The standard deviationsresulting from the other
disturbances may aso beread off of thetable.

Theresultsof thetableshow that for domesticpriceshocks, floatingrates
(pure float or nominal income targeting) are superior to global, fixed
exchange rate rules (McKinnon, global nomina income targeting.) Thus,
forexample, aone percent tandard deviation shock to U.S. pricesinducesa
Seady-date sandard deviation in U.S. output of 6.6 percent under the
McKinnonrule, but only 3.1 percent under national GDPtargeting. Among
thegloba rules, theworld nomina (DP targeting is superior to the McKin-
nonruleinthismode. Thereasonisasfollows. An output priceshock sarts
adamped wage-price pird in the modedl. Under the McKinnonrule, U.S.
output fallsfor severa periodsafter aU.S. priceshock, whiletheU.S. price
level rises for severa periods. Eventudly, the prolonged U.S. recesson
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TABLE3

Variancedf TargetsUnder AlternativeRules

Sour ceof Shock

us ROECD  Japan
US ROECD Japan Mongy Mongy  Money

Target/Rule Price  Price Price Demand Demand Demand
U.S. Output
McKinnon 6.641 2,330 6.359 1.761 0.363 0.571
Global Nominal GDP 3342 0815 0.569 1.71 0.268 0.195
Nominal GDP : 3.078- 0752 031 1.685 0.534 0.0
(country
by country)
Hexible 2723 0664 0.223 1.628 0.292 0.071
US Inflation
McKinnon 3558 1021 3912 0.672 0.122 0.392
Globd Nomind GDP 1537 0308 0.219 0.559 0.141 0.063
Nomind GDP 1323 038 0128 0.531 0.118 0.032
(country
by country)
Hexible 1229 0417 0.161 0505 0.114 0.032
U.S. Current Account
McKinnon 1101 058 1157 0.225 0.077 0.077
" Globa Nomind GDP 0526 0138 0.063 0.192 0.063 0.0
Nomind GDP 0462 0141 0.055 0.179 0.077 0.0
(country
by country)
Hexible 0377 0148 0.063 0.161 0.071 0.0

Sartstodecreasethe U.S. pricelevel, and giventhedynamicsof themodd,
thepriceleve eventualy falstothepoint whereaU. S. output boom begins.
In fact, the overal world economy actudly follows a damped oscillation
between boom and bugt for severd years. With the McKinnon rule, the
globa money stock is nat dlowed to adjust to stabilize these fluctuetions,
while under the global nomina (0P targeting, the globa money supply is
adjustedfor thisexact purpose. Put Smply, given thetendency of the under-
lying real economy tocycle, it isimportant thet rulescontainan ““error-cor-
rection mechanism' to dampen the inherent fluctuations thet result from
exogenousshocks.

Thefixedexchangeratesystem gppear to beabout equiva ent to thefl oat-
ing rate systems with respect to money shocks. Here, however, we may
have stacked the deck a hit againg the fixed-rate sysems. The standard
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deviationsare dl based on the assumption that the six typesof shocksare
detigticaly independent. McKinnon, of course, has argued (with little
direct evidence) that the exogenous shocks in the money equationstend to
be negatively correlated. | suspect that with negeative correlationsin thedis-
turbances, thefixed rate ruleswould look even better, snce under thefixed
ratesystem, negatively correlatedmoney shockswouldtendtocancel them-
sdves out, while thisis not necessarily the case under floating rates. In a
subsequent analys's, McKinnon and | plan to extendtheanaysisto alterna-
tivecovariancerel ationshipsfor the disturbances.

Somekey limitationsof thisanaysisshould be kept in mind. The com-
puter Smulation assumes that the private portfolio holders understand the
rulesbeing pursued by monetary authorities, and perhapsmoreimportantly,
that the monetary authorities understand the rules being pursued by their
counterpartsin other countries. Clearly, theseare assumptions to be taken
with someskepticism! Moreover, thespecificrules(e.g. , tofix theexpected
vauedf nomind (CP) areoften complex and might be difficult toimple-
ment. Also, the computer Smulation cannot adequately trest the issues of
the political business cycle and the time consistency issue, so that the exer-
cisedoes not really answer thequestionof whether fixed rateswould helpto
provide political discipline againg inflationary politicians. Findly, | have
made no formal attempt to answer the question as to which of the various
possibleshocksare theonesthat anew system should regard asmost empiri-
caly relevant. Theexerciseshowsonly thet certainrulesare better in some
contextsthan others, but not which contextsar e most likely to befaced.

Condusionsand futureanalysis

This paper has taken up the classicissueof the appropriate design of the
world monetary system. Dissatisfactionwith the experienceunder floating
in the past dozen years hasled many observersto advocatea return to more
managed rates. As we have noted, the arguments for new *‘rules of the
game"” aremany and varied. Someanaystsarguethat key random shocksto
the world economy would be better handled by an automaticfixed ratesys-
tem; others.arguethat the U.S. monetary policy has been inappropriatefor
floating rates, many anadystshave suggested that rulesof thegameare nec-
essary to forestall beggar-thy-neighbor attemptsat exchangerate manipula:
tion; and till otherssuggest thet rulesof thegamecan helprestraintheinfla-
tionary proclivitiesof domestic politicians.

In any event, any concreteproposalsfor monetary reform must betested
for ""robustness” to the variety of shocks that may hit the world economy.
Ruleswhich aregood for financia shocks might not be particularly sdlutary
for redl shocksof various sorts. With this problem in mind; the second part
o the paper introduces the result of a large-scale smulation exercisein
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which aternativerulesare put through the paces. Not surprisngly, it turns
out that fixed exchangerate rulesare not very adept at handling domestic
price shocks;, the comparativeadvantageof such fixed-raterulesisclearly
for monetary disturbances of the sort emphasized by McKinnon. In the
absenceof asatisfactorydemongtrationthat domesticpriceshocksar e unim-
portant, or that they would goaway in astablefixed-ratesystem, theresults
must give pause to those advocating a return to fixed exchangerates. The
next round of anaysisshould focuson redistic nationd rulesin the context
a acontinued managed float.

Appendix

The McKibbin-Sachs global (MSG) simulation modedl of the world
economy was developed in Sachs and McKibbin (1985). Thereader is
also referred to recent papersby Ishii, McKibbin and Sachs(1985) and
Sachs (1985) for severa applications. In the MSG model, the world
economy is modelled asfive regionsconsisting of theU.S., Japan; the
rest of the OECD (hereafter ROECD), OPEC and the devel oping coun-
tries. Each region is linked via flows of goods and assets. Stock-flow
relationships and intertemporal budget constraints are carefully
observed. Budget deficits cumulate into a stock of government debt
which must eventually befinanced, whilecurrent account deficitscumu-
lateinto astock of foreigndebt. Asset marketsareforwardlooking sothe
exchange rate and long-term interest rate are conditioned by the entire
future path of policy.

There are equationsfor the internal macroeconomic structure of the
three industrialized regions of the U.S., ROECD, and Japan athough
the OPEC and developing country regions have only their foreign trade
and financial structures incorporated. Each region produces a good
whichisan imperfect substitute in the consumption basket of each other
region, wherethe consumption of each good dependsonincomeand rel-
ative prices. Private absorption depends on wealth, disposable income
and long and shortinterestratesal ong conventional lines. Wagesarepre:
determined in each period wherethe nominal wage changeis afunction
of consumer priceinflation, theoutput gap and thechangein theoutput
gap. With the assumption that the GDP deflator is afixed markup over
wages, we derivea standard Phillipscurve. All asset stocks are defined
in red terms. Residents in different countries hold their own countries
assetsaswell asforeignassets(except foreign money) based on therela
tive expected rates of return. Money demand is determined by transac-
tionsdemand.

Themodd is parameterized using actual 1983 trade shares and assets
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stocks. Behavioral parameters are chosen to be equal to whatwe con-
sider asan averagedf the valuesfound in theempirical literature.

The non-linear and linear versions of the model are smulated using
numerical techniques which take into account theforward looking vari-
ablesin the model. The linearized version of the model is amenable to
policy optimization exercisesand has been used to consider the gainsto
policy coordination using dynamic game theory techniques [see Sachs and
McKibbin (1985)].

In this paper | have examined the stochastic steady state propertiesof
various rules using techniques derived in McKibbin and Sachs (1986,
forthcoming). The proceduresare quite complex, however, so that this
section will giveonly asimplified description of the key steps.

We incorporate stochastic shocks to demand, prices, velocity of
money, and portfolio preferences in the U.S., Japan, and ROECD as
well asto OPEC prices. Weassumethat policy is set beforetheshock is
observed in each period. This enables us to appeal to certainty equiva
lencein someof the derivationsbelow. The system can be summarized
conveniently asfollows:

(ADX(tTD) =AX® T BU® T Cer) T DS(t)
(A2)e(t+1) = EX(t) + FU(t) + Ge(t) + IS
(A3)T(t) = KX(t) + LU(t) + Me(t) + N S(t)

where X is the vector of state variables, U is a vector of policy instru-
ments (or control variables), e isthe vector of forward looking variables
(or jumpingvariables), Sisthevectorof shocksand T isthevector of tar-
get variables.

Using dynamic programming we can solve equations A1 and A2
backwards (required because of the forward looking variables in the'
model) for arulefor setting the control variablesasafunction of thestate
variablesin the model and a rule which links the forward looking vari-
ablesjumping variablesto the state variables. In thecasewherearuleis
givenfor control variable weonly need to solve backwardsfor thejump-
ing variablerule. Therulesarein theform:

AHUWY =T X (1)
(AS) B¢ [e(t+ )] = HX(t+1)

With the rulefor control variables (A4) and for jumping variables(AS5),
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we haveasystemof equationswhich link the state variablesto their pre-
viousvaluesand to the stochasticshocks. Using Equations(A4) and (AS)
in Equation (Al), we can then find the variance/covariance matrix for
thestate variablesasafunction of the variance/covariance matrix of the
shocks. Given that we also have a relation between the target variables
and the states we can derive the variance/covariance matrix for the tar-
gets.
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