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Abstract

The paper reviews the recent history of international
macr oeconom ¢ policy coordination, including exanples of three

sorts of obstacles to successful coordi nati on: t he
difficulties of, respectively, conpliance, credibility, and
certainty. It is argued that nom nal-GNP targeting has the
best chance of overcom ng such obstacles as conpared, in
particular, to noney-targeting. The McKi bbin Sachs d obal
nodel s wused to evaluate an internationally coordinated

version of nom nal GNP targeting, in the presence of shocks in
oil prices, noney demand, and goods demand.



The world has seen three phases of international economc
policy-making, since the postwar system of fixed exchange
rates and U.S. economc hegenony canme unravelled in 1973.
First, in the 1970s, the prevailing nodel was Keynesian and
the prevailing wind from Washington wurged joint worldw de
expansion in line with the "loconotive theory." Germany and
Japan eventually succunbed to these urgings in 1978 when they
agreed to undertake sone expansion at the Bonn Summit. But by

1980, worldwi de inflation had reached such high levels that

the Keynesian nodel, the |ocomptive theory, and the Bonn
Summit -- indeed, even coordination itself -- had all acquired
"bad names".

The second phase, 1980-1984, constituted the triunph of
nonet ari sm By the beginning of the 1980s, the Central Banks
of the United States, the United Kingdom GCermany, Swtzerl and
and Japan had all largely accepted the nonetarist prescription
of pre-commtting to a fixed rate of growth of M. or sone
ot her nonetary aggregate, in an effort to stop inflation.
Supporting the switch in enphasis was the accession to power
of Margaret Thatcher in Britain in 1979, Ronald Reagan in the
U S in 1981, and Hel nut Kohl in Germany in 1982.

It is perfectly possible for one to be a nonetarist and

yet favor the international coordination of ©policy and



managenent of exchange rates, as Ronald MKinnon shows us.
Nevert hel ess, the nonetarist view that in fact dom nated was
the anti-coordination one that canme from MIton Friedman: each
country chose its own independent nmacroeconom ¢ policies, and
the market was allowed to determ ne exchange rates with little
or no guidance from policy-nmakers. During the first Reagan
Adm ni stration (1981-1984), the United States insisted that
this decentralized system which extended the |aissez-faire
principles of mcroeconomics to the platform of globa
macr oeconom ¢ policy-nmaking, worked the best. Ot her trading
partners had their doubts, but could do nothing toward
coordi nation wi thout Anmerican participation.

If the inflation problem torpedoed the plans of the
1970s, then the overvaluation of the dollar and the resulting
U.S. trade deficit torpedoed the plans of the early 1980s. |If
excessive nonetary expansion was identified as the cause of
t he problem  of t he 1970s, t hen t he unusual u. S.
monetary/fiscal policy mx and resulting high real interest
rates was identified as the cause of the problens of the early
1980s. If the passing of Denocrat and Labor governnents at
the end of the 1970s facilitated the triunph of nonetarism
the transition to the next phase in 1985 was a sinpler matter

of the turnover of sonme key officials in the U'S. Treasury.



The anti-cooperativeness and nonetarism of Donald Regan and
Beryl Sprinkel gave way to the pragmatism of James Baker and

Ri chard Dar nman.

The G 7 Coordination Mechani sm

The third phase, G 7 coordination, was inaugurated at a
meeting of Finance Mnisters, at the Plaza Hotel in New York
in Septenber 1985. At the time, the menbership was confined
to the traditional G5 -- the U S., Japan, CGermany, France and
the United Kingdom -- and the focus was on exchange rates.
(The neeting produced the "Plaza Accord,” under which the
United States agreed to cooperate with the others in bringing
down the value of the dollar). At the G7 Summt Meeting the
next year in Tokyo, the heads of state agreed to expand the
menbership of the G5 Finance Mnisters' neetings to include
Canada and Italy, and to expand the Ilist of "objective
i ndicators" that the Mnisters would focus on. Thenceforth
the G7 wuld focus in their nmeetings on a set of 10
vari abl es: the growmth rate of GNP, the interest rate, the
inflation rate, the wunenploynent, the ratio of the fiscal
deficit to GNP, the current account and trade bal ances, the
noney growth rate, international reserve holdings, and the

exchange rate.



No pretense was made that the menbers would rigidly
commt to specific nunbers for these indicators, in the sense
that sanctions would be inposed on a country if it deviated
far fromthe values agreed upon. But the plan did include the
understanding that "appropriate renedial neasures”" would be
t aken whenever there devel oped significant deviations fromthe
"intended course." This | anguage would seem to suggest that
the indicators were not intended to be nerely national
forecasts, that the system was intended to include sone
substantive bargaining over policies, rather than only the
exchange of information.

The list of indicators has been further discussed, and
trimed down, at subsequent G 7 neetings. By the tine of the
Venice Summt in June 1987, the list had apparently been
reduced to six indicators: growth, inflation, trade bal ances,
gover nnent budgets, nonetary conditions, and exchange rates.?

Treasury Secretary Janmes Baker, however, in October 1987 told
the | MF Annual Meeting that "the United States is prepared to
consider utilizing, as an additional indicator in the
coordi nation process, the relationship anmong our currencies
and a basket of commodities, including gold...." At the
Toronto Summt of June 1988, "the G7 countries welconed the

addition of a commodity price indicator and the progress mde



toward refining the analytical use of indicators.”

The G 7 coordination process seens to be stalled in the

1990s. It is not clear what cooperative nmacroeconom c tasks
the existing G7 body will be called upon to acconplish in the
1990s.

In what direction will it be desirable for the G7 to

agree to nove the macroeconom c policies of its nmenbers? The
desirable direction for coordination depends entirely on what
"public good" is mssing from the world equilibrium
I nternational spillover effects can render the noncooperative
("Nash"™) equilibrium unsatisfactory in a variety of ways. A
prime exanple is when the world is in a recession due to
i nadequate demand, with each country afraid to expand on its
own for fear that its trade balance wll deteriorate. Then
if they agree to expand sinultaneously, they can attain higher
|l evels of output and enploynent wthout any one partner
suffering a deterioration in its trade balance. This was the
| ogic behind the |oconotive theory put forward by the United
States at the Bonn Sunmt in 1978.

The |oconmotive theory can be illustrated as a gane
bet ween national policymakers, which we refer to as the gane

of "Exporting Unenploynent." Consider two countries, the



United States and Europe. Each nust decide whether or not to

foll ow expansi onary demand policies. Table | shows the four
possi bl e out cones. If Europe has a trade bal ance objective,
it will be reluctant to expand, for fear that the U S wll be

| ess expansionary and |eave Europe with a trade deficit.

Simlarly, the United States will be reluctant to expand, for
fear that Europe will be |ess expansionary and | eave the U S
with a trade deficit. The result is that each country wll
hold back its level of demand, in an effort to inprove its

trade bal ance at its neighbor's expense. This policy is self-
defeating when the countries try it sinmultaneously, plunging
the world into a recession where everyone |oses. This non-

cooperative equilibriumoccurs in the first cell of the table.

A particular variety of the Exporting Unenpl oynment gane,
called "Conpetitive Depreciation," arises when fiscal policy
is the tool used and exchange rates are floating. Then each
country has an especially strong tenptation to contract,
because a fiscal contraction will lower interest rates, cause
its currency to depreciate, and provide further inprovenent in
its trade bal ance at its neighbor's expense. This is known as
a "beggar-thy-nei ghbor" policy.

The solution to the "Exporting Unenploynment” problemis



the Loconotive Strategy: both countries should agree to expand
si mul taneously (whether by nmeans of fiscal policy, or sone
conbi nation of fiscal and nonetary policy), so that output is
hi gher everywhere with no change in the trade bal ance. Thi s
is represented by a novenent from the noncooperative first
cell in Table I, to the cooperative |ast cell.

Figure 1 shows the nmore conplete analysis of the
"Exporting Unenploynent” game that is relevant when each
country has a continuous range of nmacroeconom c expansion or

contraction from which to choose, as opposed to the sinple

choice presented in Table | (expand vs. contract). Each
country prefers to | eave the expansion to the other. The two
countries’ reaction lines intersect at the Nash non-

cooperative equilibrium point N Coordi nation consists of a
cooperative decision to undertake joint expansion, noving to
the "bargaining” equilibrium B, where both attain higher
| evel s of welfare.

Ot her ganmes are possible as well. An opposite sort of
exanpl e is when the Nash non-cooperative equilibriumis overly
inflationary, with no single leader willing to accept the role
of supplying the "public good" of a currency that is stable in
purchasing power. This is often thought to be the logic that

originally lay behind the founding of the European Monetary



System Yet another possibility is the game of "conpetitive
appreciation," described in Appendix 1.7

While it is not clear whether the 1990s wll require
coordi nated expansion or coordinated discipline, 1 Dbelieve
that it is clear that the present G7 nechanismis in sone
ways not well-designed to respond to future devel opnents. The

current nmechanism of coordination is vulnerable to serious

obstacles of three sorts: conpliance, inflation-fighting
credibility, and uncertainty. These obstacles are so severe
that, if the system is not inproved, the institution of
international coordination is as likely to nake the world

econony worse-off as better-off.?

Thr ee st acl es to | nt er nati onal Macr oeconomni c Policy

Coor di nati on

The first obstacle to successful and meani ngf ul
coordination is the difficulty of ensuring conpliance. In
terms of Table |, each country, if it takes the other's policy

as given, has an incentive to "defect” by following a
restrictive policy and |eaving the burden of expansion to the
other. They seek to nove from the |last cell of the Table to
an off-diagonal cell. In terns of Figure 2 the United States,

for exanmple, has an incentive to nove unilaterally downward



frompoint Btoward its reaction line, at point C. OF course,
cheating only succeeds until the other country retaliates, and
we are back in the non-cooperative equilibrium

If the nmenber countries make commtnments to attainable
macr oeconom ¢ targets that can be monitored -- which requires
that they be explicit, measurable, and preferably public --
then they are wunlikely to cheat on them The theory of
reputations can be used to show why. But problens arise when
comm tnments cannot be unanbiguously nonitored. Under the
current system the presence of so many different indicators
on the G7 list, the vagueness as to whether these variables
are in fact forecasts, goals or commtnents, and the secrecy
surroundi ng the whole procedure, all inply that substantive
enforceable agreements are wunlikely to energe from G7
meeti ngs.

A primary drawback of the list is that it is too long to
be practical. VWhen each country has ten indicators but only
two or three policy instrunments, it is virtually certain that
the indicators wll give conflicting signals. Thus the
national authorities wll feel little constraint on their
setting of policy instrunents; they can always find at | east
one indicator to justify the course action that they prefer to

t ake.
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The next drawback is that on the G7 list no distinction
is mde as to whether the variables are forecasts, goals, or
comm t ment s. It is difficult to imgine a G7 neeting, for
exanpl e, applying noral censure to one of its nenbers for
havi ng experienced a lower rate of inflation during the year
than had been agreed upon in the preceding neeting, or a
hi gher rate of real growth. The third drawback of the G7
list is that explicit targets are not made public. How can
any pressure be brought to bear on countries that stray from
the agreed-upon targets (whether it is noral suasi on,
enmbarrassnent, the effect on Jlong-term reputations, or
outright sanctions) if the targets are kept secret?

To take an exanple, in the Baker-Myazawa Agreenent
reached in San Francisco in Septenmber 1986 [subsequently
broadened to include Germany and the others at the Louvre in
February 1987], the Japanese apparently agreed to a fiscal
expansion in exchange for a promse from the U S. Treasury
Secretary that he would stop "tal king down" the dollar, plus
the usual U S. promse to cut the budget deficit. In the
nont hs that followed, each side viewed the other as not fully
living up to the agreenment. (The episode is described by
Funabashi .) But it was difficult for anyone to verify the

extent of conpliance, because the precise terns of the
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ori gi nal agreenent had not been public.

The second danger t hat threatens the success of
coordination efforts is the risk that cooperative agreenents
will be biased in favor of expansion, with the result that
high inflation rates will re-enmerge. The argunent is that if
governments  set up the machinery for j oi nt wel fare
maxi m zation period-by-period, the cooperative equilibriumin
each period is likely to entail a greater degree of expansion
than the Nash non-cooperative equilibrium as countries |ose
the inhibitions of worsened trade bal ances. Governnments nmay

find this joint expansion advantageous wthin any given

period, but in the long run it will underm ne the governnents'
inflation-fighting «credibility and result in a higher
inflation rate for a given |evel of output. In this view

(devel oped by Kenneth Rogoff?), renouncing the machinery of
coordination is one of the ways that governments can credibly
pre-commt to |less inflationary paths.

The inplication of the credibility issue is that a schene
for coordination is nmore likely in the long-run to produce
gains if the plan has the national governnments meking, not
just commtnents to each other on a period-by-period basis,

but also some degree of conmmtnment to a nonetary or nom nal
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anchor on a longer term basis. There are four nom nal
vari ables on the G7 list of indicators: the noney supply, the
price level, the price of gold, and the exchange rate. We
must develop grounds for choosing anong candidates for the

nom nal vari abl e around whi ch coordi nati on shoul d focus.

To review our conclusions so far, the conpliance problem
suggests that coordination should involve an explicitly-agreed
and publicly-announced internmediate target. The inflation-
fighting credibility problem suggests that the internediate
target to which the governments commt should be a nom nal
vari abl e. There exists a third obstacle to successful
coordi nation, uncertainty, and it |eads to the suggestion that
the nomnal internediate target to which the countries should
best comnmt is one that does not even appear on the current G7
list at all: nom nal GNP.

Uncertainty makes it difficult for each country to know
what policy changes are in its interest. This difficulty
ari ses whether the uncertainty centers on the initial position
of the econony (the "baseline forecast"), the desired policy
targets (e.g., full enploynent), or the changes in nonetary
and fiscal policy necessary to produce desired effects (the

multipliers). All  three kinds of wuncertainty, which are
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explored in nmore detail in the next section, make it difficult
for each country in the bargaining process to know even what
policy changes it should want its partners to nmake. A nunber
of pessim stic concl usi ons enmer ge. G ven differing
perceptions, the policy-mkers may not be able to agree on a
coordi nati on package; and even if they do agree, the effects
may be different fromwhat they anticipated.?

The standard German view of the joint expansion agreed
upon at the 1978 Bonn Summt is that it turned out to have
been undesirable, because by 1980, as we have seen, the
priority had shifted back to fighting inflation. One possible
way to think of this view is as an exanple of wuncertainty
about the baseline position of the econony relative to the
opti mum the 1979 oil price increase associated with the
crisis in Ilran nmoved the world econony to a nore inflationary
position than had been anticipated at the time of the Summt.

Another way to think of it is as an exanple of disagreenment
over the correct nodel. In the nodel that the representatives
of the United States and sonme smaller countries have in m nd,
a nonetary expansion can raise output and enploynent, whereas
in the Germans' nodel nonetary expansion sinply goes into
prices.

Conpl i ance can always be a problem for coordination, as
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noted above, because each country stands to benefit in the

short run by deviating from an agreenent and leaving its

trading partners to carry the burden. But the problem is
particularly great in the presence of uncertainty. This is
true for two reasons. First, it is difficult to verify

conpliance if the "performance criteria" that are wused to
nmoni tor conpliance are not directly enough under the control
of the authorities, because they can always claim plausibly

that failure to neet the targets that they agreed to was not

their fault. For this reason, the inflation rate or price
level is not a good candidate to be the nomnal target to
which countries commt. Secondly, a country my end up

regretting ex post the target that it agreed to ex ante if it
is not directly enough related to the goals that it ultimately
cares about. For this reason, the noney supply is not a good
candidate to be the nom nal target to which countries commt.

A country that commts to a narrow range for the noney supply
will regret it if there is a shift in velocity.

To take an exanple from U S. history, the Federa
Reserve, citing large velocity shifts, decided beginning in
late 1982 to allow ML to break firmy outside their pre-
announced target zone. |[They did not publicly admt that they

had abandoned nonetarism until several years later.] ML grew
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10.3 per cent per year from 1982:11 to 1986:11. For four
years the nmonetarists decried the betrayal of the nopney growh
rule, and warned that a mgjor return of inflation was
i mm nent . Nobody can doubt, in retrospect that the Fed chose
the right course. Even with the recovery that began in 1983
and continued through the four years and beyond, nom nal GNP
grew nore slowy than the noney supply: 8.0 per cent per year
Thus velocity declined at 2.3 per cent per year, in contrast

to its past historical pattern of increasing at roughly 3 per

cent a year. If the Fed had followed the explicit nonetari st
prescription of rigidly pre-conmtting to a noney growh rate
| ower than that of the preceding period, such as 3 per cent,
and velocity had followed the same path, then nom nal GNP
woul d have grown at only 0.7 per cent a year. This nunber is
an upper bound, because wth even Jlower inflation than
occurred, velocity would alnmpst certainly have fallen even
nmore than it did. The inplication seens clear that the 1981-

82 recession would have | asted another five years!

Three Kinds of Uncertainty

There are three things that a country ideally needs to
know before it even can enter negotiations wth other

countries on coordinated policy changes. (1) Wuat is the



16

initial position of the domestic econony, relative to the
opti mum values of the target variables? (2) VWhat are the
correct weights to put on the various possible target
vari abl es? (3) What effect does each unit change in the
donmestic macroeconom ¢ policy variables (and the foreign) have
on the target vari ables; that is, what is the correct node
of the world econony?

These three elenents follow sinply from the algebraic
expression for the econom c objective function. We specify
here a function of three target variables, although we could

as easily have nore or fewer.

(1) W = (1/2) ( y* + wx® + wp” )
(1%¥) W = (1/2) (y** + Wex*® + wpp*® ),

where W is the quadratic loss to be mnimzed, y is output
(expressed in log formand relative to its optinmum, x is the
current account (expressed as a percentage of GNP and again
relative to its optimum, p is the inflation rate, w is the
rel ati ve wei ght placed on the current account objective, w is
the relative weight placed on the inflation objective, and an
asterisk (*) denotes the anal ogous variables for the foreign

country. W will refer to two policy instrunents: the noney
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supply, m (in log form, and governnment expenditure g (as a
percent age of GNP).
The marginal welfare effects of changes in these policy

vari abl es are then given by:

(2) dwdm
(3) dwdg

(Y)ym + W(X)Xm +  Wo(P)Pm
(Y)yg + W(X)Xg + W(P)Pg
(4) dwdnt = (y)Ym + W(X)Xnr + Wy(P) Prr
(5)  dWdg* = (y)yg* + W(X)Xg + Wy(p)pg
(2%) dW/dm = (Yy*)y*m + Woe(X*)X*m + W pe(P*) P*m

(3%) dW/dg = (y*)y*g + Wi (X*)x*g + Wp(p*)p*g
(4*) dW/dnt =(y*)yem + Woe(X*) X% + W (P*) p*m
(5%) dW/dg* =(y*)y* g + W (X*)X*g + W (p*)p*e

where the policy multiplier effect of noney on output is given
by ym the effect of nobney on the current account by x, etc.
If we wished to solve for the optinum we would set these
derivatives equal to zero (with the target variables (y), (x),
etc., first expressed as I|inear functions of the policy
variables m g, etc.). In the Nash noncooperative equilibrium
[in which each country takes the other's policies as given],
we would need only equations (2), (3), (4*) and (5*) for the

sol uti on. Each country ignores the effect that its policies
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have on the other country, so equations (4), (5, (2*) and
(3*) do not enter. Indeed this is precisely the standard
reason why the noncooperative equilibrium is sub-optimal.
These cross-country effects enter only in the determ nation of
t he cooperative sol ution.

Before they decide on a policy change, policy-nmakers nmust
at least know the sign of the corresponding derivative.
Equation (2), or any other of the eight derivatives above,
neatly illustrates the three kinds of uncertainty. First is
uncertainty about the initial position, the variables, vy, x
and p.' Position uncertainty in turn breaks down into three
parts: (a) uncertainty about the current value of the target
variable in question? (b) uncertainty over how the target
vari ables are likely to nove during the forthcom ng year or
nore in the absence of policy changes, the "baseline

forecast";® and (c) wuncertainty as to the location of the

! Uncertainty about the position where the econony would

be in the absence of policy changes is the same thing as
uncertainty regarding the disturbance terms in the nodel of
t he econony, such as the disturbances in Appendix 2 to this

paper. The Appendi x, though it considers uncertainty in an
open econony, deals only with a country's unilateral policy-
maki ng problem In this section we are considering the

probl ens that uncertainty creates for coordination per se.

For exanple, WMankiw and Shapiro (1986) find that the
standard deviation of the revision from the prelimnary
estimate of the real growth rate to the final nunmber is 2.2
percent age points.

® Kenen and Schwartz (1986) have studied the accuracy of
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opti mum val ue of the target variable.*

The point is clear. The policy-mker's estimtes of the
current values of y, x or pin his country could easily be off
by several percentage points in either direction, which could
flip the signs of the corresponding three terns -- any one of
whi ch coul d change the sign of the derivative of the objective
function -- in each of equations (2)-(5). Thus it is entirely
possible that the country could ask its partners in
negotiations to expand, or that it could agree to a partner's
request that it itself expand, when these changes would in
fact nmove the econony in the wong direction.

Let us return to the historical exanple of the 1978 Bonn
Sunm t . In the late 1970s the U.S. policy-mkers, |ooking at

the available economc data, concl uded that i nsufficient

current-year forecasts by the M Wrld Economc Qutlook for
the last fifteen years. They find that the root mean squared
error anong the Summit Seven countries is 0.773 percentage
points for real growh and 0.743 percentage points for

inflation. These prediction errors, relatively small, are in
t henselves large enough to reverse the signs of the
derivatives of the welfare function equations (2)-(5). Errors

woul d presumably be nuch larger for the horizons of two years
or nmore that are probably nost relevant for policynaking.
Many nmjor international econonmetric nodels show the effects
of nonetary and fiscal policy peaking in the second year in
the case of output, and not reaching a peak within six years
in the case of the price level or current account. See Bryant
et al (1988).

* Econonmi sts disagree as to the correct estimte of the
natural rate of unenployment or the |evel of potential output,
for exanpl e.
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growth in the world econony was the problemof the time. This
assunmption was the basis of the agreenment for coordinated
expansion with Japan and Europe, Cermany in particular. By
the end of the decade, the consensus had becone that fighting

inflation was the top priority, not pronoting real growth. A

natural way of interpreting the view -- widely held in Germany
at least -- that the results of the Bonn-coordi nated expansion
turned out in retrospect to have been detrinental, is that

unanti ci pated devel opnents, particularly the large increase in
oil prices associated with the sudden Iranian crisis of 1979,
noved the world economy to a highly inflationary position
wher e expansion was no |longer called for.?®

The second sort of uncertainty present in the equations
is uncertainty regarding the proper weights w and w, to put on
the target variables in the objective function.® This issue

is even nore subjective than the issue of the optiml val ues

> Anot her unexpected devel opment in the late 1970s was the
downward shift in the demand for noney in the United States.
This disturbance, like the oil shock, meant that the planned
growh rate of noney turned out ex post to be nore
inflationary than expected.

6 One way to obtain estimates for the weights is to
follow Qudiz and Sachs (1986), who assume that as of 1984
policy-makers were optim zing their objective functions in a
Nash equilibrium and infer the welfare weights that they nust
have had in order to produce the observed outconmes for output,
inflation and the current account. The estimates turn out to
be very sensitive to such things as the nodel of the econony
that the policy-mkers are assuned to have.
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of the target vari abl es. In a society where the weights that
i ndi vidual actors place on inflation (or the current account)
vary from zero to infinity, the likelihood nmust be judged very
hi gh that any given government is using weights that differ
from the "correct"” ones that would follow from any given
criterion. One can see from the equations that putting
insufficient weight on fighting inflation, for exanple, can
have the same effect as underestimting the baseline inflation
rate: the policy-maker in coordination exercises my ask his
t radi ng partners to adopt expansi onary policies when
contractionary policies are in fact <called for. This is
precisely the mstake that by 1980 sonme concluded had been
made by the United States. From the viewpoint of the
Republicans who were elected to the presidency in that year,
or the Social Denocrats who canme to power in Germany two years
|ater, the policy-mkers who had agreed to coordinated
reflation at the Bonn Sunmmt of 1978 had put insufficient
wei ght on the objective of price stability.

The third sort of wuncertainty pertains to the policy
multipliers, the derivatives vy, Yyq etc., in equations (2)-
(5*), telling the effect of changes in the noney supply and
government expenditure on the target variables. Any given

governnment is likely to be wusing policy nmultipliers that
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differ substantially from the "true" ones, and that my even
be incorrect in sign. One way of seeing this is to note the
tremendous variation in nultipliers according to different
school s of thought, or even according to different estimtes
in nodels of "mainstream' macroeconom sts. They cannot all be
correct, and it seens highly probable that no single nodel is
in fact exactly right.’

It is possible to illustrate the potential range of
multiplier estimates in sone detail. |In an exercise conducted
at the Brookings Institution, 12 |eading econonetric nodels of
the international macr oeconony sinulated the effects of
specific policy changes in the United States and in the rest
of the OECD.?® The nodels participating were the Federal
Reserve Board's Milti-Country Model, the European Econon c

Community's Conpact nodel, the Japanese Econom c Pl anning

" The German view that the 1978 Bonn Summit entailed joint
reflation which, in retrospect, was inappropriate has been
used above to illustrate two possible kinds of uncertainty:
uncertainty about the baseline forecast (the unanticipated oi
shock of 1979) or wuncertainty about the objective function
(the proper weight to be placed on inflation versus growth).
A third possible interpretation is nodel uncertainty: t he
Germans believe that the slope of their Aggregate Supply curve
turned out to be steeper than they, or at |east the Americans,
t hought it would at the tine. This interpretation is
pl ausible if one believes that the German |abor narket is
characterized by a high degree of real wage rigidity, as was
poi nted out by Branson and Rotenmberg (1980).

8 See the volunme edited by Bryant et al (1988).
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Agency nodel, Project Link, Patrick Mnford' s Liverpool Model,
t he McKi bbon- Sachs G obal nodel, the Sinms-Littermn VAR nodel,
the OECD s Interlink nodel, John Taylor's nodel, the Wharton
Econonmetrics nodel, and the Data Resources, Inc., nmodel. The
variation in the estimtes is large, not just in magnitude but
also in sign. The effect of fiscal or nonetary expansion on
donestic output and inflation is wusually at I|east of the
positive sign that one would expect. [Even here there are
exceptions as regards inflation: the VAR, Warton and Link
nodel s sonetimes show expansion causing a reduction in the
CPl, probably due to effects via markup pricing.] But
di sagreenent anong the nodels becomes nuch nore common when we
turn to the international effects.

The areas of greatest disagreenent anong the econonetric
nodel s regarding international transm ssion are not the sane
as one mght expect from the theoretical literature. A US
fiscal expansion is transmtted positively to the rest of the
CECD in 10 out of 11 nodels, and an expansion in the other
countries is transmtted positively to the United States in 9
out of 10 nodels, whereas in theory fiscal transm ssion can

easily be negative.?® The greatest amount of disagreenent

o For exanple, if capital nobility is sufficiently |ow

and a depreciation of the domestic currency is contractionary
for the foreign country.



24

occurs, rather, on the effect of a nonetary expansion on the
donmestic current account, and therefore on the foreign current
account and output level. There are two conflicting effects.

On the one hand, the nopnetary expansion raises income and
therefore inports. On the other hand, it depreciates the
currency, which tends to inprove the trade bal ance. [In the
Mundel | - Fl em ng nodel the net effect on the current account
must be positive.'? It turns out that a U'S. nonetary
expansi on worsens the current account in 8 out of 11 nodels,
and a nonetary expansion in the other OECD countries worsens
their current accounts in 5 out of 10 nodels. [In npbst nodels
the rest of the Mindell-Flemng transm ssion mechanism is
reversed as well: the foreign current account and foreign
income rise rather than fall.]

What happens if U. S., European and Japanese policy-nmakers
proceed with coordination efforts despite disagreenments such
as these? In Frankel and Rockett (1986, 1988) and Frankel
(1988), we wuse the Brookings sinmulations [and the welfare
wei ghts from Oudiz and Sachs] to consider the possibilities
when gover nment s coordi nate usi ng conflicting nodel s.

Countries wll in general be able to find a package of

A reduction in interest rates causes a net capital
outflow which, wunder a floating exchange rate, inplies an
increase in the current account bal ance.
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coordi nated policy changes that each believes will leave it
better off, even though each has a different view of the
effects and thus may not understand why the other is wlling
to go along with the package. The actual effects depend on
what the true nodel is. If we consider ten possible nodels,
there are 1,000 conbinations of nodels that can be used to
represent the beliefs of the U S. policy-mkers, the beliefs
of non-U. S. policy-mkers, and reality. W find that nonetary
coordination results in gains for the United States in 546
cases, losses in 321 cases and no effect on the objective
functions (to four significant digits) in 133 cases.
Coordination results in gains for the rest of the OECD
countries in 539 cases, as against losses in 327 and no effect
in 134.

Thus, even assumng that there are no problens of
enforcement and no intertenporal problems of inflation-
fighting credibility, a cooperative package of policy changes
that each country thinks wll benefit it could, ex post,
easily turn out to make things worse rather than better. This
could be the outcone if the baseline |evel of output turns out
to be different than expected, or if the optimmlevel (e.g.
potential output) turns out to be different than expected, or

if a foreign expansion of nonetary policy turns out to have a
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different effect on donmestic output than expected.

* k k%

The Proposal for Nom nal GNP-Targeting

| t can be argued that, what ever the degree of
precomm tnment to a nomnal target, nomnal GNP makes a nore
suitable target than the other nom nal variables that have
been proposed. The general argunment has been nmade well by
others.® In the event of disturbances in the banking system
di sturbances in the public's demand for noney, or other
di sturbances affecting the demand for goods, a policy of
hol di ng nom nal GNP steady insulates the econony; neither real
income nor the price |level need be affected. In the event of
di sturbances to supply, such as the oil price increases of the
1970s, the change is divided equi-proportionately between an
increase in the price level and a fall in output. For sone
countries, this is roughly the split that a discretionary
policy would choose anyway. In general, unless one believes
that precisely equal weights should be placed on the two
objectives of stabilizing inflation and real growth, fixing
nom nal GNP will not give precisely the right answer. But if

the choice is anmong the avail able nom nal anchors, nom nal GNP

gives an outcone characterized by greater stability of output

and the price |evel. The inflation rate is too far outside
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the direct control of the authorities; the noney supply is too
distantly related to the price level, output, or other
obj ectives; and the exchange rate and the price of gold are
too distant both from the control of the authorities and from
t he objectives.

An Appendix 2 to this paper considers the problem
formally, for the special case where the objective function
puts equal weight on percentage variation in output and
variation in the inflation rate. We make no judgnent on the
desirable degree of pre-commtnent to a nomnal target, so
long as it is greater than zero and less than infinity.” But
t he Appendix 2 shows that if the central bank does commt to a
nom nal target, nomnal GNP (or nom nal demand) nekes a nore
suitable target than the other nom nal variables that have
been proposed. [ The Appendix in Frankel (1989) shows that a
nom nal GNP target also dom nates an exchange rate or price-
of -gold target (unless extraordinarily high weight is placed
on the objective of stabilizing the exchange rate or price of
gol d).]

The nodel of the econony to which the Appendix 2 applies
nom nal GNP targeting is greatly oversinplified, consisting as
it does of only one country and essentially only two equations

(aggregate supply and noney market equilibrium. It is able
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to show that targeting nomnal GNP is superior to targeting
the noney supply, under fairly general conditions. But, in
the absence of a full paraneterized nodel, the Appendi x does
not contain enough information to choose between a targeting
rule and discretion.

Warwi ck McKi bbin and | have begun to apply the MKibbin-
Sachs G obal nodel to these problens. Appendi x 3 describes
sinmulation results conparing nom nal GNP targeting and other

reginmes. Nominal GNP targeting cones out fairly well.

The Pr oposal for Coor di nati on by | nt er nati onal Nom nal

Tar geti ng (I NT)

The version of nomnal-GNP targeting that we have
evaluated in this paper is a restricted one. As with the
version of noney supply targeting that was evaluated, it was
assuned that the countries eternally fixed their rate of
nom nal growt h. There was no sense in which the setting of
nom nal GNP reported in Table 4 was cooperative, unless one
wi shed to think of the simultaneous decision by the U S.,
Japan and Germany to switch to a nomnal GNP rule to be a
coordi nated deci sion. In the case considered in Table 3,
where the countries did coordinate, we assuned that the

jointly-optim zing policy coul d be chosen after al |
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di sturbances occurred, so that it was inmterial whether the
countries chose to express the cooperative policy settings in
ternms of noney supplies, nomnal GNPs, or ultimate objectives.

| have proposed a cooperative international version of a
nomnal -GNP rule that | call |INT, for International Nom nal
Targeting, which is intended to be robust wth respect to
di sturbances that occur after a cooperative agreement is set.?

According to the proposal, at each G7 neeting, the nationa

authorities would (a) |oosely commt thenselves to broad
target ranges for their collective and individual rates of
growt h of nom nal demand, for five years into the future, and
(b) commt thenselves to sonmewhat narrower targets for the
comng year. It would be up to each country how to attain the
target to which it commtted, though the tools of nonetary
policy mnust presumably take precedence over the tools of
fiscal policy for purposes of short-run adjustnents. The
targets would be publicly announced, in the manner that the
Chairman of the Federal Reserve Board announced to the U S
Congress target ranges for the ML noney supply until recently.
If a country's rate of growth of nom nal demand turned out to
err significantly in one direction or the other, the fact
woul d be noted disapprovingly at the next G 7 neeting.?

The next step in future research is to add to the |ist of
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reginmes the cooperative setting of nomnal GNPs and the
cooperative setting of noney supplies. This could be done
both using the theoretical context of the Appendix 2 and using
the sinulation approach of the MSG nodel .

To study cooperative setting of targets, in a way that is
meani ngfully distinct from cooperative discretion, requires
that we have the sort of long-lasting disturbances studied
here that push the world econony away fromits optinmm goals,
whi ch governnments then respond to in a discretionary way (with
or w thout coordination), but also that we have subsequent
short-term disturbances in addition. Only if there are
di sturbances subsequent to the cooperative agreenent wll it
make a difference whether the decisions that are made at the
first stage are expressed in terms of nomnal GNP, the nobney
supply, or some other variable. [ The option of having the
preci se coordinated policies conditional on the revealed
second-stage disturbances is assumed to be not a practical
option at all. For a governnent's commtnent to be credible
vis-a-vis its partners in international cooperation, it nust
be explicit and observable. There may be an anal ogy here with
the inadm ssability of a governnent's attenpt to conmmt to a
| ow-inflation policy when it is not credible vis-a-vis the

public because it is not time-consistent.] The goal would be
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to show, when the long-term situation is one of recession for
exanple, that if the G7 wish to reap the potential benefits
of joint expansion, they are better off seeking to do so by
agreeing on expansion in terms of nomnal GNP than in ternms of
ML, because the fornmer strategy is much nore robust to

possi bl e future disturbances.
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Appendi x 1: The Conpetitive Appreciation Gane

Under a system of floating exchange rates, one
possibility is the game of "Conpetitive Appreciation” [the
opposite of the "Conpetitive Depreciation" gane]. It is
illustrated in Table Il. This game depends on the assunption

that each country has as an ultimte objective, in addition to

hi gh output and enployment, low inflation as neasured by the
CPI . It can, of course, be difficult to attain both of these
obj ectives simultaneously. But there is a trick whereby a

country can attain both objectives, to keep the overall CPI
stable even if output is growing rapidly and thereby putting
upward pressure on the prices of donmestically produced goods.

The trick is to appreciate the currency, for exanple through
a conbination of tight nonetary policy and | oose fiscal policy
that drives up interest rates and makes the country's assets

attractive to international investors. The point is that the

strong currency wll reduce the prices of inports, when
expressed in domestic currency. To the extent that inports
have a share in the CPI, the overall inflation rate can be

kept down, even if the prices of donestic goods are rising.
Some econom sts have attributed such a motive to the U S

governnment's adoption of its 1980s policy mx of tight noney
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and | oose fiscal policy."

Noti ce however that this trick can only be brought about
at the expense of +the country's neighbors, by "exporting
inflation."” If the first country experiences an appreciation
and downward pressure on its CPI, then its neighbors are
experiencing depreciation and upward pressure on their CPIs.

The noncooperative equilibrium again appears in the first cell

of Table I1. Both countries are keeping interest rates high
in unsuccessful attenpts to appreciate their currency. The
result is worldw de recession. The solution is for both to
agree sinmultaneously to |ower interest rates. Then they can

attain stronger economes with no adverse effect on their
exchange rates or CPls.

A nore permanent solution to problenms of conpetitive
appreciation or depreciation would be for the countries to
agree to a system of fixed exchange rates. Then the | eaders
do not have to get together to negotiate over specific
macr oeconom c polici es. Per ceptions t hat conpetitive
depreciation had hel ped prolong the Depression of the 1930s

were a mmjor reason why the delegates to the Bretton Wods

11

Jeffrey Sachs, "The Dollar and Policy Mx: 1985,"

Br ooki ngs Papers on Econom c Activity 1, 1985: 117-86.
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conference of 1944 chose a system of fixed exchange rates for
the postwar international nonetary system |In the |anguage of
the Articles of Agreement of the International Mnetary Fund,
the menbers agreed to refrain from mani pul ati ng thier exchange

rates to seek "unfair advantage."
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Table |I: The Gane of "Exporting Unenpl oyment"

United States United States
contracts expands
Eur ope Recession in both | TB favors Europe

contracts | countries; TB =0

Eur ope TB favors U. S Boom i n both

expands countries; TB = 0

Table I1: The Game of "Conpetitive Appreciation”
U S. raises U.S. |lowers
interest rates, i |interest rates,

Eur ope Recession in Dol | ar depreci ates;

raises i* | both; no change | U.S. inport prices

in exchange rate and CPI go up;

or CPI Eur opean CPlI down
Eur ope Dol | ar Boom i n both
| owers i* | appreci ates; countries;

U S. CPI down; no change in ex-

Eur opean CPI up. change rate or CPI
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APPENDI X 2

In this appendix we conpare three possible policy
regimes: (1) full discretion by national policy-mkers (taken
to be the current regime), (2) a rigid noney supply rule, and
(3) a rigid nomnal GNP rule. The approach, incorporating the
advantages both to rules and discretion, follows Rogoff
(1985b) and Fischer (1988a), who in turn follow Kydland and
Prescott, and Barro and Gordon. [This problemis studied in a
two-country world by Leder (1992).]

We assume an aggregate supply rel ationship:

(Al) y = y* + b(p-p°) + u,

where y represents output, y* potential output, p the price
| evel, p°® the expected price level (or they could be the
actual and expected inflation rates, respectively), and u a
supply disturbance, with all variabl es expressed as | ogs.

We represent economic welfare by a quadratic |oss
function in output and the price |evel:

(A2) L = p* + (y - ky*)?%
where we have assigned a unit weight to the inflation

® and we assune that the |agged or expected price

obj ective,
level relative to which p is neasured can be normalized to

zero. We inpose k > 1, which builds in an expansionary bias
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to discretionary policy-making.
(A3) L = p®+ [y*(1-k) + b(p-p%) + u]l”

1. Discretionary policy

Under full discretion, the policy-mker each period
chooses Aggregate Demand so as to mnimze that period' s L,
with p® given.

(A4) dL/dp = 2p + 2[y*(1-k) + b(p-p®) + ulb = 0.

(A5) p [1+b%] = [-y*(1-k)b + b?p® - bu]

Under rational expectations,

(A6) p® = Ep = -y*(1-k)b.

So we can solve (A5) for the price |evel:

(A7) p = - y*(1-k)b - u(b/1+b?

From (A2), the expected |oss function then works out to:

(A8) EL = (1 + bd)[(1-k)y*]? + var(u)/(1+b?.

The first termrepresents the inflationary bias in the system
while the second represents the effect of the supply
di sturbance after the authorities have chosen the optimal
split between inflation and output.™

2. Money rule

To consider alternative regines, we nust be explicit about
the nmoney market equilibrium condition. (In case 1, it was
inplicit that the noney supply m was the variable that the

authorities were using to control demand.)
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(A9) m=p +vy - v,

where v represents velocity shocks. (W assune v uncorrel ated
with u.) If the authorities pre-commt to a fixed noney
growth rule in order to reduce expected inflation in long-run
equilibrium then they nust give up on affecting vy. The
optimal noney growth rate is the one that sets Ep at the
target value for p, nanely O. Thus they will set the noney
supply m at Ey, which in this case is y*. The Aggregate
Demand equation thus becones

(A10) p+ty=y* +v.

Combining with the Aggregate Supply relationship (Al), the
equilibriumis given by

(A11) y = y* + (u + bv)/(1+b), p = (v - u)/(1l+b).
Substituting into (A2), the expected |loss function is

(A12) EL = (1-k)?y*? + {2var(u)/(1+b)* +
(1+b?var (v)/ (1+b)?}.

The first termis smaller than the corresponding termin the
di scretion case, because the pre-commtnment reduces expected
inflation; but the second term is probably |arger, because
the authorities have given up the ability to respond to noney
demand shocks and so var(v) enters. Which regine is better
depends on how big the shocks are, and on how big b is.

3. Nom nal GNP rule
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In the case of a nomnal GNP rule, the authorities vary
the nmoney supply in such a way as to accommpodate velocity
shocks. (A10) is replaced by the condition that p + vy is
constant. The solution is the same as in case 2, but with the
v disturbance dropped. Thus the expected |oss collapses from
(A12) to:

(A13) EL = (1-k)?%y*2 + 2var(u)/(1+b)?2

The expected loss in (A13) is less than in (Al12). W thus see
the central theorem the nomnal GNP rule unanbiguously
dom nates the noney rule case. It is still not possible,
wi t hout knowi ng var(u) and b, the size of the supply shocks
and the flatness of the short-run supply relationship, to say
that the rule dom nates discretion (to conpare the expected
| osses in A8 and A13). For this question, we need the full
nodel sinmulations described in the text.

It is quite likely, especially if the variance of u is
| arge, that an absolute commtnent to a rule would be unw sely
constrai ni ng. Hence the argunment for a target zone rather
than a single nunber, and for subjecting the central bank
chairman to a nmere loss of reputation if he m sses the target
rather than a firing squad. But it seens clear that, to
what ever extent the country chooses to conmmt to a nom nal

anchor, nomnal GNP domnates the noney supply as the



candi date for

anchor .
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Appendi x 3

An International Analysis of Nom nal GNP Targeting

The McKi bbi n-Sachs d obal nodel (MSG fully articul ates
the household, firm asset-nmarket, wage-setting, balance-of-
paynments, and governnent sectors, and covers seven regions:
the U S., Japan, Germany, the rest of the European Monetary
System the rest of the OECD, non-oil devel oping countries and

OPEC. It is state-of-the-art in that it keeps track of the
cunmul ati ng stocks of donestic and foreign debt over tinme, and
assunmes nodel - consi st ent (i.e., rational) expect ati ons.

Expositions and applications of the MSG nodel include MKibbin
and Sachs (1986 and 1989ab).

We consider several alternative plans, in each case
assum ng that the three nenber countries (the U. S., Japan, and
Germany) adopt the sane policy regine. (The rest of the OECD
countries, which are reported as a unit, are assuned to | eave
their noney supplies unaltered.) W consider three shocks: an
increase in oil prices or other supply shock, a noney demand
shock, and a goods demand shock. The tables report
implications over the subsequent five years for eight
macr oeconom ¢ variables (all of which are on the G7 Ilist of

i ndi cators). W will follow the Appendix 2 in considering
only the first two variables as ultimte objectives: output
and inflation. All effects are reported as percentage

devi ations from baseline. The effects should then be squared
for use in a quadratic loss function, where it is assuned that
it is optiml to get as close as possible to the baseline path
for output and inflation. The |ast columm conveys the overall
magni tude o the effect over tinme; it is the square root of
the sum of the yearly squared effects. The quadratic | oss
function can be thought of as the sum of the nunber in the
first row squared and the nunber in the second row squared
(either for a given year or for the long run). The tables
referred to are reported in Chapter 12 of |International Trade
and G obal Devel opnent, a book in honor of Jagdi sh Bhagwati,
edited by K A Koekkoek and L.B. M Mennes, Routl edge House, and
in the working paper version thereof.

We consider first the conparison of the nmoney supply rule
and the nom nal GNP rule. The experinment captures
uncoordi nated setting of target paths, though one could
interpret the decision of the three countries to settle on
nom nal GNP (or the noney supply) as the variable on which
each will independently target, as itself the outconme of a
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cooperative international decision.

Tabl e 1A reports the effects of a doubling of the world
price of oil under a noney rule. Al'l countries experience a
sharp increase in the price level in the first year (roughly 3
per cent), and a sonmewhat smaller decrease in the level of
output [with the |largest effects felt in the United States].
Since the nonetary authorities hold firm the interest rate

ri ses. The contraction of output continues in the second
year, and the price l|level begins to fall back toward its
original Ievel. In the long run, there is no effect. [ The

effect beconmes essentially zero 15 or 20 years out].

Table 4A reports the effects of the sanme-sized supply
shock under a nomnal GNP rule. The effects on output and
inflation are equal i n magni tude  (approxi mately) and
offsetting, so as to keep the effect on nomnal GNP equal to
zero. [For any given year, the effect on the | evel of nom nal
GNP, relative to the baseline, is the nunber in the top row
plus the cunulation of the nunbers in the second row up to
that year.] Achieving the outcome of a fixed nomnal GNP
requires a nonetary contraction in each country. For each of
the three large countries, the short-run output 1loss is
greater than under the noney rule (and by nore on a percentage
basis than the gain in inflation). But, assum ng that equal
wei ght is placed on the two objectives in the quadratic |oss
function, the nomnal GNP rule's success at reducing inflation
is enough to yield welfare gains in the long run, especially
in the case of Germany. [In the first year, welfare is higher
only in the case of Gernmany. ]

Next we consider a five per cent increase in U S. noney

demand. In table 1B we see that the excess demand for noney
raises the interest rate in the first year, causing a fall in
output and in the price level of roughly one per cent each in
the United States. [In the other countries, output and
inflation rise sonewhat rather than fall, as the tight US

nonetary conditions are transmtted inversely via an
appreciation of the dollar and a worsening of the U S. trade
bal ance]. It is here that the superiority of the nom nal GNP

rule (table 4B) cones through the npbst strongly. The U.S
recession is avoided conpletely, as the noney supply is
automatically increased by 5 per cent to offset the increase
in noney demand. \When the increase in noney demand ori gi nates
in Japan or Germany, simlar results obtain in those countries
[tables 4D vs. 1D, or 4F vs. 1F, omtted to save space, but
avai |l abl e on request].

The choice is almpst as clear-cut for the case of a one
per cent increase in U S. real demand for goods. Under the
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money rule (table 1C), the inpact is a rise in output and
inflation. The U.S. expansion is transmtted positively to
the other countries via a U'S. trade deficit. Under the
nomnal GNP rule (Table 4C) by contrast, an automatic
contraction of the noney supply leads to nmuch small er changes
on output and inflation. The reported fall in the price |evel
on inpact is sonewhat greater than the rise in output, even
t hough total nomnal GNP is held constant. The explanation is
that the inflation nunbers that are reported refer to the CPI
not the GNP deflator, and an appreciation of the dollar
agai nst the other currencies puts downward pressure on U S
i mport prices. [Again, the results for an increase in goods
demand, that originates in Japan or Gernmany are avail able on
request (tables 1E, 1G 4E and 4G).] In sum the nom nal GNP
rule seems to domnate the noney rule, regardless of the
origin of the disturbance.

Either sort of rule, nomnal GNP targeting or noney
targeting, necessarily |oses the advantage of discretionary
policy that it can respond to the shocks. W now consider how
the nom nal GNP rule fares against a regime of full
di scretion, which is shown in Tables 2. The discretion is
assuned to be exercised by a benevol ent far-sighted
government, which maxim zes a present discounted value of the
obj ective function [a quadratic function of deviations of
output and inflation fromthe baseline, with equal weights on
the two, as in the Appendix 2]. W do not yet incorporate any
"inflationary bias", t hat i's, any tenptation for the
governnment to expand irresponsibly for the short-run gain of
hi gher output [as in the Appendix 2].

Discretion for the oil-shock case is shown in table 2A.
Even without a built-in inflationary bias, the governnment opts
to take the supply shock nore in the form of higher inflation
than in the form of output |loss. The recession |lasts only one
year, while it lasts two years in the case of the nom nal GNP

rule [or the noney rule]. In the fourth and fifth years
however, output does not increase as nuch under discretion as
it does under the nomnal GNP rule. [As our discretionary

governnment optim zes its intertenporal objective function, it
smooths out the path of output slightly, relative to the
nom nal GNP rul e. Doing so requires a nore variable path for
the noney supply, however: a sharp initial contraction,
followed by an offsetting expansion beginning in the second
year. This property of the nmoney path nmust be a result of

rational expectations.] The squared |oss function shows that
the outcome under discretion is nore desirable than the
outcome under the nomnal GNP rule, in the long run. [In the
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short run, discretion dom nates for the case of the U. S., but
not for Japan or GCermany. ] Evidently, the advantages of
letting the optim zing governnent respond to the oil shock are
greater than the advantages of being able to reduce inflation
by pre-commtting to an intermedi ate nom nal target.

In the case of a noney demand shock, discretion (Table
2B) is able to acconmplish the same feat, insulation of the
econony, as the nomnal GNP rule (Table 4B).

In the case of a real demand shock, the differences
between the regines are relatively small. The discretionary
governnment responds with a first-year nonetary contraction
that is great enough to push the price |evel down rather than
up (Table 2C), the sane thing that happens under the nom nal
GNP rul e. The government is not able to nullify the effects
of the demand shock altogether, apparently because of the
appreciation of the dollar, which operates on the CP
relatively nore than on output. But discretion succeeds in
maki ng the absolute effects on output and the price |evel (the
CPI) even nore nearly equal than does the nom nal GNP rule,
when the demand shock originates in the United States. The
squared | oss function nmakes discretion |look a little better in
the long run (though it makes the nomnal GNP rule |oo0k
slightly better on inpact). Wen the demand shock origi nates
in Japan [Table 2E, not reported] or Germany [2G, however
the initial fall in inflation, and the subsequent rise, are
exacerbated in those respective countries.

Summing up the results across the three shocks, the case
in favor of pre-commtnment to a rule is not clearcut, if the
alternative is discretion by a far-sighted government w thout
an inflationary bias. Below, we will build in an inflationary
bias to the discretion regime, which wll change the
concl usi ons.

None  of the <cases so far concerns international
coordination, interpreted as joint policy-setting on a year-
by-year basis. Tables 3 consider coordination anong the U. S.,
Japan and Germany, or its equivalent, the maxim zation by a G
3 central planner of a world objective function, which in this
case weights the countries' individual objective functions by
their shares of GNP

Each country responds to the oil price shock (Table 3A)
with a nore expansionary nmonetary policy than in the non-
cooperative discretionary case (or than in the case of a
nomnal GNP rule). Apparently the non-cooperative equilibrium
is handi capped by a tendency of each country to raise its
interest rates in a (collectively futile) attenmpt to bid up
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the value of its currency and thereby attain |ower inport
prices and a |ower CPI. As a result, inflation is slightly
hi gher and the initial fall in output slightly smaller in the
cooperative equilibrium for the U S., Japan, and GCernmany.
The effect of coordination on the objective function (relative

to non-cooperative discretion) is relatively small -- a slight
i nprovenent for the U.S., slight deterioration for Japan and
Germany -- both in the long run and in the short run.

Evidently the standard advantages of <coordination, that it
all ows each country to expand wi thout fear of the inplications
for their external sector, are fully offset by the "Rogoff"
effect, the undermining of public expectations that the

nonetary authorities will hold the |line against inflation.

The nomnal GNP rule is Dbetter able to resist the
tenptation to inflate. But the inpact on output 1is
consi derably bigger. The objective function shows that

coordi nation dom nates in the long run, especially for the
U S [though the nomnal GNP rule dom nates for Japan and
Germany in the short run].

In the case of the nmoney demand shock, as wusual, the
regimes are all wequally good (except for the noney rule,
which, it wll be recalled, produces a needl ess recession).
The coordi nated response to a U S. real demand shock involves
nonetary contraction in all three countries, just barely nore
so than the non-cooperative case. The effects are virtually
i dentical .

We saw above that, even though the nom nal GNP rule was
superior to the noney rule, rules in general did not fare well
in conparison with discretion. But the reginme evaluated was
di scretion by a benign far-sighted governnment that maxim zed
the present discounted sum of future welfare. Those who argue
the superiority of rules believe that governments left to
t henmselves are in fact nore inflation-prone than this, and
thus need to be constrained from expanding. There are two
nat ur al ways of nodelling the inflation Dbias under
unconstrai ned discretion. The first is to assunme that the
governnment has a high discount rate -- in the extrene that it
cares only current output and inflation -- for exanple because
it is only expecting to be in office a short time or because
the electorate only reacts to the current state of the
economny. The second is to assunme that the target rates of
out put and enploynent that the political system produces are
hi gher than the |evel of potential output and the natural rate
of unenploynment, for exanple because of the power of |abor
uni ons. Ei t her approach can yield the result that a country
will attain a higher value for its intertenporal objective
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function if the governnent is constrained from expanding.*
A credible constraint reduces public expectations of
future inflation, thereby reducing the rate of actual

inflation that corresponds to a given level of output. Of
course this still | eaves the fact that if there are
unantici pated future disturbances, a rule prevents the
government from respondi ng. The choice between rules and

di scretion depends on the relative advantages of inflation-
fighting credibility and the ability to respond to future
di sturbances [as shown in the Appendix 2]. It is ultimately
an enpirical question.

We now exam ne an inflationary bias that takes the form
of the adoption of a target |evel of output that is one per
cent above baseli ne. One can think of the experinent as the
result of a change in political parties or of an increase in
t he power of |abor unions. First we consider the effect of
the inflationary bias in the case of non- cooperative
di scretion (by a government maximzing an intertenporal
objective function with the same discount rate as above).
Table 5 considers the bias in isolation (no disturbances). In
each of the three countries, output initially goes up by
al nost one per cent, and the price |level by sonewhat |less. In
the United States, output conmes back down slowy over tine
thereafter, while the price level continues to rise. Thi s
path is between the extrenmes of Japan, where output conmes back
down rapidly [but the price level rises by 5.6 per cent], and
Germany, where output stays high; the differences arise
because the MSG npdel has market-clearing wages in Japan and
hysteresis in Germny.

Now we consider the inflationary bias in conjunction wth
the same sorts of disturbances considered above. Because of
linearity in the nmodel, the effect of a given disturbance in
the presence of the bias is sinply the sum of the effect of
the correspondi ng di sturbance from Table 2 plus the effect of

the bias in Table 5. In the case of the oil shock, for
exanple, the result of the inflationary bias is that the
di scretionary governnment expands so that the fall in output

(1.72 per cent) is smaller, and the increase in the price
l evel (3.48 per cent) larger, than was the case when the
political goal for output was the same as the baseline.
Unexpected changes in oil prices, noney demand, or goods
demand can, of course, be negative as easily as positive.
When we were evaluating the quadratic loss function that
corresponded to the experinments in Tables 1 through 4, it did
not matter whether the disturbance was positive or negative.
This is because, when the political goal (the value of the
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target variable in the absence of disturbances) coincides with
the baseline path that is the reference point for the
gquadratic loss function, the absolute magnitudes of positive
and negative deviations from the optinmum value of the target

vari ables are the sane. But now that we are allow ng the
political goal to exceed the baseline, it is inportant to
allow for negative shocks. A fall in goods demand in the
presence of an inflationary bias, for exanple, m ght

coincidentally |ook nuch better than a rise in goods demand.
To find the effects of a negative oil shock, negative noney
demand shock and negative goods demand shock, respectively, we
subtract the corresponding effects in Table 3 from the output
and inflation effects in Table 5, rather than adding them
Then, to evaluate the wel fare under the discretionary regine,
we average the two values of the |loss function, to recognize
that positive and negative shocks are equally 1likely. [ We
report welfare results based only on the loss function in the
first year.]

In the presence of the inflationary bias, discretion is
now consi derably worse than the nomnal GNP rule in the event
of real demand shocks, because the governnent is unable to
resist the wurge to inflate [whereas in the absence of
inflationary bias, discretion was only slightly worse than the
rul ej. In the event of noney demand shocks, discretion is
agai n consi derably worse than the nom nal GNP rul e because the
governnment is unable to resist the urge to inflate [whereas in
the absence of inflationary bias, the two were equivalent].
Only in the event of supply shocks does discretion still
dom nate the nomnal GNP rule, because the fall in output is
small in the event of an increase in the price of oil. The
superiority of discretion in the last case is relatively
smal |, however. It seens likely that if noney demand or rea
demand shocks are at all inportant, then the nomnal GNP rule
woul d result in higher welfare overall

The drawbacks of discretion in the presence of the
inflationary bias change little when we allow the three
countries to coordinate. [The results for coordination under
the inflationary bias, wthout other disturbances, are given
in Table 6. W then sinmply add the results to the effects of
the various disturbances in Table 4 to see the results of
coordination in the presence of both the inflationary bias and
t he di sturbances.] |Indeed, regardless of the disturbance, the
| oss function |ooks slightly worse than when the countries set
their policies independently. The reason is that the Rogoff
problem is exacerbated: the United States and Japan both
inflate [ Germany too, beginning in the second year], nore than
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they do in the non-cooperative reginme, where they are
inhibited by the threat of depreciated currencies. The
advant ages of pre-conmtting to a nom nal target as a way of
resisting the tenptation to inflate thus | ook even greater.
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Foot not es

This list did not appear in the communique, but rather in coments to t
3ss by the U S. Treasury's Assistant Secretary David Mil ford. Funabashi (19¢
). p.130 ff.) offers a fascinating account of the nmachinations of the (
>hani sm from 1985 to 1987.

For a review of the Iliterature on international macroeconom c pol
yrdi nation, see Fischer (1988b).

For skeptical views on international coordination, see Feldstein (1983, 19¢
1 Frankel (1988).

Rogoff, Kenneth, 1985, "International Macroeconom c Policy Coordination N
Count er productive,” Journal of International Econonics, February, 18, 199-21

Jeffrey Frankel and Katharine Rockett, "International Macroeconom c Poli
yrdination When Policy-nmakers Do Not Agree on the True Model," Aneric
ynonmi ¢ _Revi ew, June 1988, 318-340. See al so Hol t ham and Hughes Hallett (1987).

In the domestic context, nom nal GNP targeting has many adherents. In t
~ernational context, MIller and WIIlianson (1987) propose targeting nomr
mand as part of their "blueprint” for exchange rate target zones.
Anal ogously, in the context of international coordination, we can take

/en by the political process the degree of commtnent to coordination.

Frankel (1989).

There is a reason for choosing nom nal demand (defined as GNP mnus the tre
ance) as the target variable, in place of nom nal GNP, even though the latt

a nore famliar concept. In the event of a recession, countries need to
scouraged from the tenptation to acconplish their expansion of output throu
foreign demand -- for exanple, through protectionist neasures -- as oppos

donmesti ¢ demand.

The Appendix to Frankel (1989) allows the weights on the output &
‘| ati on objectives to differ

Note that the higher is b, the greater the inflationary bias. The reason
at, under rational expectations, people know that the governnent will be nD
mwted to expand, the flatter is the supply relationship.

For a review of the literature, see Fischer (1988a).



