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The Phillips Curve, The Persistence of Inflation, 

and the Lucas Critique: 


Evidence from Exchange-Rate Regimes 


We present evidence from the United States and the United Kingdom that the 
persistence of price inflation is significantly higher under managed-exchange-rate 
regimes than under gold-based, Jixed-exchange-rate regimes. These differences 
are also reflected in expectations-augmented Phillips curves. We use a two-coun- 
try macro model, with forward-looking price setters, to demonstrate that higher 
monetary accommodation of inflation and exchange-rate accommodation of 
inflation differentials increase inflation persistence. The evidence does not con- 
tradict this hypothesis. It supports the hypothesis of forward-looking price setters 
and highlights the empirical signijicance of the Lucas critique. (JEL E31, E42, 
F33) 

It is now almost 25 years since Milton 
Friedman delivered his famous AEA presi- 
dential address. One of the major conclu- 
sions of his analysis was that although "there 
is always a temporary trade-off between in- 
flation and unemployment, there is no per- 
manent trade-off. The trade-off comes not 
from inflation per se, but from unantici- 
pated inflation." (Friedman, 1968 p. 11). 
These conclusions, along with similar con- 
clusions of Edmund Phelps (1967) and oth- 
ers, had a profound impact on the analysis 
and implementation of stabilization policy. 
They paved the way for the "rational-expec- 
tations revolution" in macroeconomics and 
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the devastating critique of the use of econo- 
metric models for policy evaluation by 
Robert Lucas. The critique is based on the 
following simple syllogism: "given that the 
structure of an econometric model consists 
of optimal decision rules of economic agents, 
and that optimal decision rules vary system- 
atically with changes in the structure of 
series relevant to the decision maker, it 
follows that any change in policy will sys- 
tematically alter the structure of economet- 
ric models" (Lucas, 1976 p. 41). 

The Lucas critique is elegant and simple 
to grasp, and it has important implications 
for the specification, estimation, and control 
of econometric models (see Lucas and 
Thomas Sargent, 1981). Yet, it has largely 
been ignored by the majority of applied 
econometricians, who, after paying lip ser- 
vice to it, go on to do exactly what Lucas 
criticized. According to an influential recent 
survey of recent developments in macroeco- 
nomics, "that critique has not been shown 
to be of any empirical significance in ac-
counting for the failures of the econometric 
models.. ." (Stanley Fischer, 1988 p. 302). 
This type of reasoning may be one of the 
reasons why many econometricians go on 
ignoring it. It seems that, as with every 
other proposition in economics, we are in 
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need of evidence on the empirical signifi- 
cance of the Lucas critique. 

The main aim of this paper is to do just 
that. Our example is the Phillips curve, the 
very relation that prompted Friedman, 
Phelps, and others to put forward the ex-
pectations hypothesis. In fact, it is this very 
relation that is used to motivate Lucas's 
own 1976 paper, which appeared in a con- 
ference volume entitled The Phillips Curve 
and Labour Markets. In this paper, we start 
by considering an expectations-augmented 
version of the original Phillips curve and 
show how shifts in the process of consumer 
price inflation seem to generate shifts in the 
parameters of estimated wage equations.' 

The results from historical time-series for 
both the United Kingdom and the United 
States suggest two instances of significant 
upward shifts in both the persistence of 
price inflation and the coefficient of lagged 
price inflation in the Phillips curve. The first 
instance was World War I. The second, 
which is more evident if one concentrates 
exclusively on post-World War I1 data, is 
the late 1960's. The shifts in the case of 
World War I and its aftermath were clearly 
the more dramatic ones. The timing points 
to the possible effects on the persistence of 
inflation of changes in monetary regime. 
The first change in regime is the effective 
abandonment of the international gold stan- 
dard in 1914, and the second is the disinte- 
gration in the late 1960's of the gold-dollar 
standard, which was the basis of the Bretton 
Woods system of fixed exchange rates. 

We then proceed to provide a model of 
the relationship between international mon- 
etary regimes and the persistence of infla- 
tion. We analyze a two-country macro 
model, in which nominal wages are set to 
reflect expected inflation and depend nega- 
tively on unemployment, as in the Phillips- 
curve literature. Prices are set by monopo- 

'some evidence of the empirical significance of the 
Lucas critique has been presented in John Taylor (1984) 
and Olivier Blanchard (1984). Both found very little 
evidence that the "Volcker deflation" causes a shift in 
the Phillips curve, although Blanchard found signifi- 
cant shifts in the term structure of interest rates. 

listically competitive firms facing convex 
costs of adjusting them, as in Julio Rotem- 
berg (1982). We show that higher monetary 
accommodation of price changes at the 
world level results in higher persistence of 
world inflation and that accommodation of 
changes in relative prices among countries 
by exchange-rate policy results in higher 
persistence of relative inflation rates. Fol- 
lowing a price shock, higher accommodation 
generates expectations that the unemploy- 
ment rate will be lower than in the absence 
of accommodation, which in turn results in 
expectations of higher current and future 
nominal wages. Since firms try to smooth 
price rises, the higher future nominal wages 
are partly reflected in the path of prices, 
causing the initial rise in prices to persist 
more. 

We present empirical results which sug- 
gest that the shifts in the persistence of 
inflation we identify coincide with shifts to 
more accommodative monetary regimes at 
the world level. Regimes other than the 
classical international gold standard and the 
gold-dollar standard of Bretton Woods, 
seem to be characterized by high monetary 
accommodation of price changes and very 
high, although not full, nominal-exchange- 
rate accommodation of relative inflation 
rates. Thus, one can reasonably treat the 
increases in the persistence of inflation fol- 
lowing the collapse of fixed-exchange-rate 
regimes as important manifestations of the 
empirical significance of the Lucas critique. 
Our evidence also suggests that price-setters 
are forward-looking when they set prices 
that will, ex post, be sticky. 

The rest of the paper is organized as 
follows. In Section I, we present an expecta- 
tions-augmented version of Phillips's own 
model. We show how shifts in the process 
generating price inflation are reflected in 
wage equations of the Phillips-curve variety. 
In Section 11, we examine the relation be- 
tween monetary and exchange-rate regimes 
and the persistence of inflation. We use a 
two-country model with price sluggishness. 
Wage-setters are assumed to be setting 
wages every period, before prices are set, by 
taking into account expected inflation and 
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labor-market tightness (unemployment). 
Prices are sluggish, but price-setters are for- 
ward-looking in their price-setting behavior. 
Our two results are that higher monetary 
accommodation of changes in world prices 
and higher exchange-rate accommodation 
of changes in relative prices result in higher 
persistence of average and relative inflation 
rates. In Section 111, we present evidence 
which suggests that regimes other than the 
classical gold standard and the gold-dollar 
standard of Bretton Woods are character- 
ized by high monetary accommodation, 
while the exchange rate accommodates rela- 
tive inflation rates. In the last section, we 
summarize the findings and discuss some 
implications for the design of international 
monetary regimes. 

I. An Expectations-Augmented Version of 
the Original Phillips Curve 

Contrary to conventional wisdom, A. W. 
Phillips does not seem to have been confus- 
ing nominal with real wage changes, in 
putting forward his hypothesis. In the very 
first three paragraphs of his famous 1958 
paper, he listed the level of unemployment, 
the change in unemployment, and the rate 
of change of retail prices as the three main 
factors that should be expected to influence 
wage inflation (see Phillips, 1958 p. 283). 

The reason that price inflation disap-
peared from the estimated version of the 
Phillips curve, prompting Friedman's (1968) 
criticisms, is that he supplemented his wage 
equation with a markup-price equation. Do- 
mestic price inflation in the wage equation 
was then substituted out in terms of the 
difference between nominal wage growth 
and productivity growth, with wage inflation 
naturally being brought to the left-hand side. 
What remained on the right-hand side was 
productivity growth, which he assumed to 
be constant, and the rate of change of im- 
port prices. The latter he also assumed to 
be constant. Thus, although Phillips's analy- 
sis does not appear to have suffered from 
"money illusion," he clearly did not take 
expectations into account, and his econo-
metrics are clearly susceptible to the Lucas 
critique. Instead of estimating his postu- 

lated structural wage-adjustment equation, 
he went on to use another structural equa- 
tion to substitute out prices, and ended up 
estimating a quasi-reduced-form equation 
for wage inflation. This practice has been 
the cause of much of the subsequent confu- 
sion. Meghnad Desai (1984) contains a very 
interesting detailed discussion of the manip- 
ulations that led to his estimated equation. 

A. The Expectations-Augmented 

Phillips Curve 


In this section of the paper, we shall for 
the most part stick to an expectations-aug- 
mented version of Phillips's wage equation, 
as is outlined in the first three paragraphs 
of his 1958 paper. From the discussion of 
the three factors that he highlighted, we can 
write a log-linear, expectations-augmented 
version of his wage equation as, 

where w is the log of nominal wages, p, is 
the log of consumer prices, and u the un- 
employment rate; 5 is an error term, as-
sumed to be white noise. The a ' s  are as- 
sumed to be positive parameters. E is the 
mathematical expectations operator, and I 
is the information set of wage- setter^.^ For 
simplicity, in substituting out the rational 
expectation of price inflation, we shall con- 
fine ourselves to univariate stochastic pro- 
cesses. 

In rows I and I1 of Table 1, we report 
estimates of time-series models for price 
inflation in the United Kingdom and the 
United States. It appears that one cannot 

'variants of wage equations like (11, with or without 
expectations, abound in the voluminous Phillips-curve 
literature. This literature is surveyed in Martin 
Bronfenbrenner and Franklyn Holzman (19631, 
David Laidler and Michael Parkin (19751, and Robert 
Gordon (1976). In our analysis, we abstract from the 
nonlinearities in the response of wage inflation to 
unemployment emphasized by Phillips. However, the 
conclusions concerning shifts in the Phillips curve are 
not affected by using either the log or the inverse of 
the unemployment rate. 
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Regression 
(row) 

Dependent 
variable Constant A p c l- pcl-, 

Regressors 
A ~ I  U I - I  t s DW 

United Kingdom, 1857- 1987: 
I APCI 

United States, 1892- 1987: 
I APCI 

Notes: Asymptotic standard errors are in parentheses below the estimated coefficients; s is the standard error of 
estimate, and DW is the Durbin-Watson statistic. For data definitions and sources see the Data Appendix. 

reject the hypothesis that consumer price 
inflation in both countries follows an AR(1) 
process. In particular, the Dickey-Fuller rp, 
statistic (see David Dickey and Wayne 
Fuller, 1981 table I11 [p. 10621) for the 
coefficient of the time trend is below its 
95-percent critical value. This critical value 
is approximately 2.8, which is higher than 
the " t  statistics" of the time trend in both 
the United Kingdom (1.9) and the United 
States (2.2) regressions (row I). The hypoth- 
esis that the logarithm of the price level has 
a unit root cannot be rejected either. The 
95-percent critical value of the relevant 
Dickey-Fuller T,, statistic is 3.11, which is 
higher than the values of 1.0 for the United 
Kingdom and 1.8 for the United States. The 
joint "F test" for the significance of the 
coefficient of the time trend and the level of 
prices (i.e., for the restrictions of the equa- 
tions in row I1 against row I in Table 1) is 
equal to 2.76 for the United Kingdom and 
2.71 for the United States. The 95-percent 
critical value for the conventional F statistic 
for the relevant degrees of freedom is ap- 
proximately 3.1, while the Dickey-Fuller 
(1981) statistic is approximately 6.5. 
Therefore, these joint tests cannot reject 

the hypothesis that an AR(1) process for 
inflation is an adequate univariate time-
series model for both the United Kingdom 
and the United States. 

Thus, in what follows we assume that 

where .rr is the steady-state inflation rate, 
and p is the autoregressive coefficient. In 
Section 11, we discuss a structural model of 
the inflationary process in which an equa- 
tion of this form provides the rational ex- 
pectation of inflation. 

Substituting (2) in (I), 

where ah = a. + al.rr(l - p). Our expecta-
tions-augmented version of the Phillips 
model thus consists of (3) and (2). Even if 
the ai's were constant structural parame- 
ters, the Phillips curve could shift if there 
were a shift in the steady-state price-infla- 
tion rate .rr, or a change in the degree of 
persistence of price inflation p. 
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In Table 1, in the rows labeled 111, we 
present initial estimates of the wage equa- 
tion (3) for the United Kingdom and the 
United States. As with the forecasting equa- 
tions for inflation, the estimates are for the 
period 1857-1987 in the case of the United 
Kingdom and the period 1892-1987 for the 
United States. The estimated coefficients 
have the expected signs and orders of mag- 
nitude. However, the evidence that the level 
of unemployment exerts downward pressure 
on wage inflation is very weak, especially for 
the United States. The effect of the change 
in the unemployment rate is always signifi- 
cant. 

B. Evidence on Shifts in the Phillips Curve 

We next examine the extent to which 
there have been shifts in the process gener- 
ating price inflation and ask whether such 
shifts are reflected in the estimated wage 
equation. This is a test of the expectations 
hypothesis, and it will provide some prelimi- 
nary evidence on the potential empirical 
significance of the Lucas critique. 

To check the time-invariance of the esti- 
mated coefficient of lagged price inflation 
and to provide some indication on the tim- 

"Phillips Curve" 

,-4-----

I 

AR(1)Price-Inflation Process 

Year 

ing of possible shifts, we present in Figures 
1 and 2 plots of recursive estimates of the 
coefficients of lagged price inflation for both 
the autoregressive process of inflation and 
the wage equation [i.e., equations (2) and 
(3)l. As is well known, recursive estimates 
can be very informative about structural 
shifts. 

Figure 1 presents the recursive estimates 
for the United Kingdom, and Figure 2 pre-
sents those for the United States. The 
graphs are striking. There is a dramatic 
upward shift in the degree of persistence of 
consumer price inflation in both countries 
at the time of World War I, and this shift is 
very quickly reflected in the coefficient of 
lagged consumer price inflation in the 
Phillips curve. In both countries, the esti- 
mated degree of persistence of price infla- 
tion settles at a higher plateau after World 
War I, and so does the coefficient of lagged 
inflation in the estimated Phillips curve. 

This characteristic is repeated, albeit in 
less dramatic form, if we confine ourselves 
to estimates with post-World War I1 data. 
The recursive estimates of the coefficient of 
lagged inflation for the United Kingdom 
and the United States are presented in Fig- 
ures 3 and 4, respectively. If we ignore the 



VOL. 81 NO. 5 ALOGOSKOUFIS AND SMITH: PHILLIPS CURVE 

Year 

1.254 

1.00-

0.75 -

0.50-
"Phillips Curve" 
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y 
"Phillips Curve" 

ARI 1) Price-Inflation Process 

Year 

first few years, as one should for recursive 
estimates, one sees the degree of persis-
tence of price inflation drifting upward from 
approximately the late 1960's, and so does 
the coefficient of lagged consumer price in- 
flation in the Phillips curve.3 

In Table 2, we present estimates of these 
parameters for different subsamples. One 
can see that the estimated degree of persis- 
tence of price inflation in the United King- 
dom shifts from 26 percent for the period 
1857-1913 to 74 percent for the period 
1914-1987. At the same time, the coeffi- 
cient of lagged inflation in the Phillips curve 
shifts from 30 percent during 1857-1913 to 
91 percent during 1914-1987. Similar shifts 
are observed in the United States. where 
for 1892-1913, neither the degree of persis- 
tence of price inflation nor the coefficient of 
lagged inflation in the Phillips curve is sta- 
tistically different from zero. The same pat- 
tern is observed for the period after World 

3 ~ h ebreakdown of the U.K. Phillips curve in the 
interwar period has been noticed by George Archibald 
et al. (1974). They dubbed this instability the "econo- 
metric consequences of Mr. Churchill" (p. 133). Ben- 
nett McCallum (1987) also remarks on the drift in 
parameters in the postwar U.S. data. It is this drift that 
is documented in our Figures 3 and 4. 

War I1 for both countries. For 1948-1967, 
the persistence of inflation is very low both 
in the United Kingdom (27 percent) and the 
United States (25 percent). The coefficients 
of lagged inflation in the "Phillips curve7' 
are 28 percent for the United Kingdom and 
23 percent for the United States. For 
1968-1986, there is a marked upward shift 
in all these coefficients. These shifts are 
statistically significant, as confirmed by the 
Wald tests reported. These test for shifts in 
the coefficient of lagged inflation before and 
after World War I and test for shifts before 
and after 1968 when the estimates are based 
on post-World War I1 data.4 

4 ~ o t ethe contrast of our evidence with the evi- 
dence presented in Taylor (1984) and Blanchard (1984) 
concerning the "Volcker deflation." Their evidence is 
based on a limited number of observations, which 
keeps the power of their tests low. In our case, the long 
historical time-series seem to contain enough regimes 
and observations, so that this problem does not arise. 
In fact, the shifts we identify are very robust. In the 
original version of this paper (Alogoskoufis and Smith, 
19891, we present evidence that such shifts also occur 
in the wage equation of Blanchard and Lawrence 
Summers (19861, which is derived from a model with 
insiders and outsiders. For the United States, we have 
also experimented with the amended unemployment 
series of Michael Darby (1976) and Christina Romer 
(19861, getting very similar results. 
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TABLE 2-ESTIMATES OF THE COEFFICIENTOF LAGGED PRICE INFLATION CURVEI N  THE PHILLIPS 
AND THE PRICE-INFLATIONPROCESS 

United Kmgdom United States 

Subsample P  a l p  Subsample P ff1P 

1857-1987 0.76 0.95 1892-1987 0.64 0.64 
(0.06) (0.07) (0.08) (0.08) 

1914-1987 0.74 0.91 1914-1987 0.63 0.63 
(0.08) (0.10) (0.09) (0.09) 

Wald test, 1857-1913 vs. 1914-1987: Wald test, 1892-1913 vs. 1914-1987: 
2.22 2.30 8.17 7.47 

1948-1987 0.80 0.78 1948-1987 0.62 0.53 
(0.10) (0.14) (0.11) (0.08) 

1968-1987 0.74 0.46 1968- 1987 0.70 0.81 
(0.16) (0.17) (0.16) (0.14) 

Wald test, 1948-1967 vs. 1968-1987: Wald test, 1948-1967 vs. 1968-1987: 
2.34 3.84 3.86 5.05 

Notes: Asymptotic standard errors are in parentheses below the estimated coefficients. The variable p represents 
the autoregressive coefficient in the price-inflation process (31, and a l p  represents to the independently estimated 
coefficient of lagged price inflation in the "Phillips" wage equation (5). The Wald tests are asymptotically normal 
tests, testing for the significance of the shift in the estimated coefficient between the two periods indicated. The 
Wald tests, which are asymptotically normal, test the significance of multiplicative dummy variables that take the 
value 0 in the first part of the relevant sample (either pre-1914 or 1948-1967) and take the value 1 in the second 
part (either post-1914, or 1968-1987). The product of these dummies and lagged price inflation is entered in the 
regressions along with lagged price inflation and the other variables. 

C. The Timing of the Shifts and the former higher than in the latter. As is 
International Monetary Regimes well known, attempts to restore the classical 

gold standard in the 1920's were short-lived, 
Before one draws any firm conclusions as the gold-exchange standard that pre-

about the significance of the Lucas critique, vailed for part of the 1920's was not quite 
one ought to be able to relate the apparent the same regime; see Leland Yeager (1966), 
shifts in the persistence of price inflation to Richard Cooper (1982), or Barry Eichen- 
shifts in policy regimes. The timing of the green (1985) for accounts of these episodes. 
shifts seems to be pointing to monetary A similar shift has occurred in the post- 
regimes and, in particular, to changes in the World War I1 years. The discipline of the 
international monetary system. The period early years was provided by the Bretton 
18.57-1913 in the United Kingdom and Woods system, which was conceived as a 
1892-1913 in the United States was the gold-dollar standard. The United States, 
period of the discipline of the classical gold the only country forced to hold its reserves 
standard. With the start of World War I, in gold, was subject to a form of gold disci- 
the classical gold standard was de facto pline against excessive money creation, while 
abandoned. Unlike the period before it, the United Gngdom was largely subject to a 
World War I was characterized by persis- dollar discipline (for a brief survey, see the 
tent price inflation in both the United King- introduction in Eichengreen [1985]). Admit- 
dom and the United States, with inflation in tedly, the gold discipline on the United 
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States was much looser in the Bretton 
Woods system than in the classical gold 
standard, and the U.S. monetary authorities 
had more discretion.' In the next section, 
we provide a model of the relation between 
such changes in regime and the persistence 
of inflation. 

11. Monetary Accommodation and Inflation 
Persistence in a Two-Country World 

In this section, we present a simple two- 
country aggregate model to investigate the 
possible relation between the degree of in- 
flation persistence and the nature of the 
monetary and exchange-rate regimes. The 
model is a simple demand-supply aggregate 
model, with price-setting firms. 

A. The Demand Side 

We consider two economies which are 
similar in all respects. Starred variables re- 
fer to the United States, and unstarred vari- 
ables refer to the United Kingdom. The 
demand side is described by the following 
equations: 

' ~ n  alternative hypothesis, suggested (although not 
endorsed) by a referee, is that the way in which firms 
set prices changed after World War I, becoming more 
sticky. We do not consider this hypothesis very plausi- 
ble, especially in view of the fact that the persistence of 
inflation also seems to have changed after 1968. The 
hypothesis that the end of the classical gold standard 
was responsible for the shift in the behavior of price 
inflation after 1914 has received some support in 
Truman Clark (19861, although others (e.g., 
Gregory Mankiw et al., 1987) attribute the shift to the 
founding of the Federal Reserve System. 

Equations (4a) and (4b) are savings-
investment balance conditions (IS curves), 
in which y is the log of aggregate domestic 
output (GDP), i is the nominal interest rate, 
p is the log of domestic prices, e is the log 
of the exchange rate (pounds per dollar), 
and v is an aggregate demand disturbance. 
This may reflect shifts in tastes, fiscal policy, 
or other exogenous factors. Both a and P 
are positive parameters. Equations (5a) and 
(5b) are the money-market equilibrium con- 
ditions (LM curves), in which m is the log 
of the domestic money stock, y is the inter- 
est-rate semielasticity of money demand, 
and k is a shock to the demand for money. 
Equation (6) is an uncovered interest-parity 
condition, reflecting an assumption of per- 
fect substitutability between U.S. and U.K. 
bonds. A differential between nominal U.K. 
and U.S. interest rates reflects expectations 
of changes in the exchange rate.6 

B. International Monetary Regimes 

We next turn to the characterization of 
monetary regimes. An international mone- 
tary regime has two main elements: the 
reserve regime, which is a set of rules about 
the creation of international money, and the 
exchange-rate regime, which is a set of rules 
about exchange-rate adjustments. In what 
follows, we confine attention to the follow- 
ing class of rules: 

Equation (7) is a parameterization of the 
international reserve regime (i.e., the rule 
for the evolution of the world money sup- 
ply). It consists of a component p following 
an exogenous stochastic process and an ac- 
commodation coefficient describing the ex- 
tent to which the world money supply ac- 

6 ~ nwhat follows, constants have been suppressed. 
As the disturbances will be assumed to follow a 
stochastic process with a nonzero mean, this involves 
no loss of generality. 
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commodates changes in the world price 
level. For example, under commodity-based 
systems such as the gold standard or the 
gold-exchange standard, the evolution of the 
world money supply is to a large extent 
exogenous, with little scope for discre-
tionary accommodation of changes in the 
price level. Thus, t,b = 0. Under pure fidu- 
ciary systems, there may be more scope for 
the monetary authorities to succumb to the 
temptation of accommodating price changes, 
say, in order to mitigate the unemployment 
effects of such changes. Thus, in what fol- 
lows, we shall characterize the classical gold 
standard and the gold-dollar standard of 
Bretton Woods as low-monetary-accom-
modation regimes, and we shall characterize 
all the rest as high-accommodation regimes. 
This characterization is of course testable, 
and in Section I11 we present some evidence 
that it cannot be rejected by the data. 

Equation- (8) is a characterization of 
the exchana-rate regime. We view all 
floating-exchange-rate regimes as managed 
ones, since clean floating has only operated 
infrequently and for very short periods. In a 
fixed-exchange-rate regime, the authorities 
defend the exchange rate, and thus fixed- 
exchange-rate regimes such as the interna- 
tional gold standard (1880-1913) and the 
Bretton Woods system between the two 
devaluations of sterling (1950-1967) are 
characterized by 4 = 0. In managed-
exchange-rate regimes, the exchange rate 
accommodates inflation differentials at least 
partly, and 4 is expected to be different 
from zero. Thus, in what follows, we shall 
characterize fixed-exchange-rate regimes by 
4 = 0 and flexible exchange rate regimes by 
a positive (and possibly high) 4. Again, this 
is an empirical question on which we pre- 
sent evidence in Section 111. 

C. The Supply Side 

Each economy is assumed to consist of a 
large number of monopolistically competi- 
tive firms. We concentrate on the "U.K." 
economy. The "U.S." economy is com-
pletely symmetric. 

Output is assumed to be proportional to 
employment. Thus, technology is described 

(9) Yit = lit + qit 

where 1 is the log of employment and q is 
the log of marginal (and average) labor pro- 
ductivity, which is assumed to be exogenous; 
i is a firm index. 

Each firm faces a downward-sloping de- 
mand curve. Demand for its output differs 
from average demand to the extent that its 
price differs from the average price: 

where is the elasticity of demand. Under 
profit-maximization, the optimal price for 
each firm can be shown to be a constant 
markup on unit labor costs. In logs, the 
optimal price is given by 

Following Rotemberg (1982), we assume 
that firms face convex costs in adjusting 
prices. Thus, they minimize an intertempo- 
ral loss function that penalizes deviations of 
prices from the static optimal price in (11) 
and price adjustment above a certain per- 
centage 7 .The loss function can be written 
as 

where A is the discount factor and 0 mea- 
sures the marginal adjustment cost of prices 
relative to the cost of deviating from the 
optimal steady-state price. The first-order 
condition for a minimum is given by the 
following second-order, stochastic, differ-
ence (Euler) equation: 

i + e ( i + ~ )  1 
(13) E t p i t + ~- Pit + -Pit- 1A e A 
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Aggregating (13) and the similar equation 
for the United States, after substituting (11) 
and its U.S. counterpart, we get the follow- 
ing pair of dynamic aggregate price equa- 
tions:' 

1+0(1+A) 1 
(14a) Etpt +1 - PI + -Pt-1A0 A 

We next consider wage-setting. We as-
sume that wages are set before prices, con- 
ditional on information at the end of period 
t - 1. Wage-setters aim to achieve a target 
real wage, which is partly exogenous but 
which depends negatively on the expected 
aggregate unemployment rate. The wage 
equation can thus be written as 

-&(nT- IT)] + wT 

where S is the share of domestic goods in 
consumption, E is the responsiveness of real 
wages to unemployment, n is the log of the 
labor force, and w is the full-employment 
target reservation wage of wage-setters; w 
and n are assumed to be exogenous. Note 

h here is evidence of price sluggishness for both 
countries we are concerned with in this paper. See for 
example Gordon (1982) and Rotemberg (1982) for the 
United States and Alogoskoufis and Chris Pissarides 
(1983) for the United Kingdom. 

that (15a) and (15b) are based on the ap- 
proximation that the unemployment rate u 
= n - I and that the log of consumer prices 
is approximated as p, = Sp + (1- S)(e + 
P* 

Finally, by solving (9) for employment and 
aggregating in both countries, we get the 
following employment equations: 

The solution of the model, which is a 
relatively standard Keynesian macro model 
with forward-looking price-setters and ratio- 
nal expectations, is conceptually very sim- 
ple. Consistency between price- and wage- 
setting determines an "aggregate supply 
curve." The IS and LM curves, together 
with the monetary policy rules give an "ag- 
gregate demand curve." The two together 
determine output and prices. Employment 
can be read off from the labor-demand 
curves (16a) and (16b). 

Although conceptually simple, since this 
is a two-country model, the actual solution 
can be quite messy, especially as in each 
country there is a second-order stochastic 
difference equation in prices. Fortunately, 
this fourth-order dynamic system can be 
decomposed into two independent second- 
order systems. This can be done by using 
the method of Manasao Aoki (1981) of tak- 
ing the sum of the single-country models 
and calling it the average or world model 
and taking the difference of the two-country 
models and calling it the relative model. 
This is the method we employ below. 

D. The Average or World Model 

By summing the IS, LM, price, wage, and 
employment equations of the two countries, 
and dividing by 2, we get the following aver- 

8 ~ a g eequations of this form can be derived from a 
variety of models, including monopoly-union models, 
bargaining models, and a variety of other models, in- 
cluding models of search (see Stephen J. Nickell, 1984). 
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age model: 

(18) Rr- fir = yt - yi, + k t  

1+0(1+A)  1 
(20) E,Bt+1- f i t  + -fit-,A0 A 

where a bar above a variable denotes the 
average of the respective country variables. 

Note that all terms involving the ex-
change rate disappear, as the log of one 
country's exchange rate is the negative of 
the log of the other country's exchange rate. 
Thus, the average model is essentially a 
closed-economy model, since the two coun-
tries are assumed to comprise the world. 

The average model can be solved very 
easily. From (18) and (191, 

Substituting (23) in (17) and solving for 
Yt 7 

Equation (24) is the "aggregate demand 
curve." Substituting the wage equation (21) 
in the price equation (20) and using (24) 
and (22), after taking expectations condi-
tional on information at the end of t -1 
and after some rearrangement, we end up 
with the following reduced-form stochastic 
difference equation for the expected world 

price level. 

(25) El-,PI+, 

where 

Equation (25) can be rewritten as 

-- [.(l-*)+rl- El- 1 x 1AB[a(l-@) + y ]  + ~ a y  

where F is the forward shift operator, L is 
the lag operator, and p, and p, are the two 
roots of the difference equation (25). Under 
fairly mild conditions, the two roots are 
real, distinct, and positive, and they lie 
on either side of unity. Thus, the differ-
ence equation for expected world prices is 
saddlepath-stable. 

Assuming that p, is the smaller root and 
p, is the larger root, (26) can be factorized 
as 

Dividing through by F - p,, after some re-
arrangement, we get 
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Assuming that all the exogenous compo- 
nents that make up X are random walks 
with drift, we get the following closed-form 
solution for expected inf la t i~n:~ 

where E x  is the drift of the iprocess, and 
5, is the white-noise process driving it. 

One can see that the persistence of infla- 
tion, conditional on information available at 
the end of period t -1, is equal to the 
smaller root of the difference equation (25). 
To show that pl depends positively on the 
degree of monetary accommodation $, ex-
press the characteristic equation as 

where b = -(P, + p2) and c = p1p2. The ex- 
pressions in terms of the structural parame- 
ters can be read off from equation (25). The 
smaller root, p,, is given by 

Taking the first derivative of pl with re- 
spect to the degree of monetary accommo- 
dation $, we find that it is given by 

This is one of the two main theoretical 
results of this section. It suggests that an 

he hypothesis that most macroeconomic time-
series and, therefore, the shocks that drive them have 
unit roots has gained wide acceptance after the evi- 
dence presented by Charles Nelson and Charles Plosser 
(1982). Also note that we have implicitly used the 
"minimal set of state variables" solution concept sug- 
gested by McCallum (1983). Obviously the difference 
equation (27) has infinitely many other solutions. 

increase in the degree of monetary accom- 
modation will result in an increase in the 
degree of persistence of average inflation. 
Thus, to the extent that a shift from mone- 
tary regimes based explicitly or implicitly on 
a gold standard results in higher monetary 
accommodation, one would expect that the 
persistence of inflation will also shift. This 
prediction of the model will be tested in 
Section 111.'' 

The intuition is straightforward. Price- 
setters take into account not only current 
but also expected future developments. By 
virtue of the costs of adjusting prices, a 
shock that raises prices today results in fu- 
ture price rises as well, since firms prefer a 
series of small adjustments to infrequent 
large adjustments. Future price rises will be 
reflected in future wage-setting, and with an 
accommodative monetary policy, wages will 
be set higher than in the absence of accom- 
modation, because expected future unem-
ployment is lower when there is accommo- 
dation. The higher rise in future wages that 
accommodation implies is, of course, antici- 
pated by firms in today's price-setting, as, in 
view of the convexity of adjustment costs, it 
is optimal to reflect part of future changes 
in wages in current prices. Thus, accommo- 
dation implies higher expected future wages 
than otherwise, and these higher future 
wages are partly reflected in the path of 
prices from today onward, with the net re- 
sult being higher inflation persistence. 

Before we turn to the model of differ- 
ences between countries, note that, under 
the assumption that w (as well as the other 
components of x) follows a random walk 
with drift, the wage equations can be dif- 
ferenced for purposes of estimation. In-

10Note that Rotemberg (1982 p. 1195) argues that in 
his model the persistence of inflation is independent of 
the monetary-policy rule and, therefore, immune to the 
Lucas critique. This is because he only considers ex-
ogenous processes for the money supply. In our case, 
the persistence of inflation depends on the monetary- 
policy rule, because we allow for the money supply to 
accommodate inflation. Also, since changes in interna- 
tional monetary regimes are well-publicized and "rare" 
(in the sense of Cooley et al. [I98411 events, it is not 
unreasonable to model agents as conditioning on them 
with certainty. 
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deed, they take the form of the expecta- 
tions-augmented Phillips curve in (I), with-
out an effect from the level of unemploy- 
ment, which in any case was found to be 
insignificant in Table 1. 

E. The Relative Model 

We can now turn to the relative model. 
Subtracting (4b) from (4a), and using the 
uncovered interest-parity condition (6) and 
the exchange-rate rule (81, we end up with 
the following equation for differences in 
output: 

where, for all variables a "hat" denotes the 
difference between the United Kingdom and 
the Unites States (i.e., 2, = x, - xT). 

Subtracting the wage equations and the 
employment equations, we also get the fol- 
lowing expressions for differences in wage- 
setting and employment: 

Subtracting the price equations (20) and 
using the wage equation (321, the employ- 
ment equation (33), and the output-demand 
equation (31), after some rearrangement, 
we end up with the following difference 
equation for relative price levels: 

- [ I +  
(1 - S ) ( l +  4 )+ 0 + 2 s @ ( l - (b) 1A0 + &@(I-6) 

where i ,= ( j t  - &(A, + Gt + fit). 

Factorizing (34) in the same manner as 
was done for (25) and solving the stable root 
forward and the unstable root backward, 
under the assumption that the relative 
shocks follow random walks with drift, we 
end up with the following expression for the 
relative inflation rates: 

where [, and [,are the two roots qf the 
difference equation (34) and ixand 5, are 
the drift and innovation, respectively, of the 
driving composite process P. 

As in the case of the aggregate model, 
one can show that the persistence of differ- 
ential inflation depends positively on the 
degree of exchange-rate accommodation 4. 
The relevant expression is given by 

where b now refers to the negative of the 
sum of the roots of the difference equation 
(34) and c now refers to their product. 

This is the second theoretical result. The 
persistence of relative inflation rates in-
creases with the accommodation of relative 
inflation rates by exchange-rate policy. Flex- 
ible exchange-rate regimes will result in 
more persistent inflation differentials than 
fixed-exchange-rate regimes. The rationale 
is similar to that for monetarv accommoda- 
tion above, and it rests on the interaction 
between sluggish but forward-looking 
price-setting and wage-setting that depends 
on both expected prices and unemployment. 
Higher exchange-rate accommodation of 
relative inflation rates results in higher com- 
petitiveness following an inflationary shock 
and, therefore, lower relative unemploy-
ment, which, through wage-setting, rein-
forces the impact of the relative inflationary 
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TABLE 3-ESTIMATES OF MONETARY-ACCOMMODATIONCOEFFICIENTS 

Column 

Independent variable I I1 I11 IV 

Constant 0.032 0.030 0.038 0.036 
(0.007) (0.005) (0.006) (0.005) 

T :  
s: 

DW: 

Notes: The dependent variable is AE,, and the method of estimation utilizes instru- 
mental variables over the sample period 1872-1987. Asymptotic standard errors are in 
parentheses below the estimated coefficients. The instruments used were inflation in 
the United Kingdom and the United States lagged twice, growth of high-powered 
money in the United Kingdom and the United States lagged once, and three zero-one 
dummy variables, one for the international classical gold standard (1880-19131, 
one for Bretton Woods in between the two devaluations of sterling (1950-1967), and 
one for the managed-exchange-rate regime after 1972. The superscript F denotes the 
product of average U.K.-U.S. inflation and a dummy variable that takes the value 1 
for 1880-1913 and 1950-1967, and 0 elsewhere. The superscript M denotes the 
product of average U.S.-U.K. inflation and a dummy variable that takes the value 0 
for 1880-1913 and 1950-1967 and 1 elsewhere. T is the number of observations. Data 
definitions and sources are in the Data Appendix. 

shock in both the current and future peri- in monetary and exchange-rate accommoda- 
ods.ll tion following the abandonment of the gold 

Since inflation in each country is given by standards. 
a linear combination of the average and the 
relative model, and since the persistence of 111. Evidence on Monetary Regimes and 
both world and relative inflation rates in- Inflation Persistence 
creases with a shift to a more accommoda- 
tive managed-exchange-rate regime, the The two-country macro model developed 
persistence of inflation in each country in- in the last section provides a useful illustra- 
creases with such a shift. This is our expla- tive framework for examining whether 
nation for the findings in Section I. In the changes in the international monetary and 
next section, we turn to estimation of the exchange-rate regime were associated with 
key components of the average and relative corresponding changes in accommodation 
model and, in particular, the extent of shifts and whether these are reflected in the per- 

sistence of average and relative U.K.-U.S. 
inflation. Since, we are explaining sums and 
differences over very long periods without 

11This result is similar to that in Rudiger Dornbusch using country-specific information, and since 
(1982) and Alogoskoufis (1990), who use the overlap- we make the additional assumption of com- 
ping-contracts model of Taylor (1979). Alogoskoufis 
(1990) examines the relationship between the persis- mon parameters, we expect the degree of 
tence of inflation, monetary accommodation, and ex- explanation of these equations to be rela- 
change-rate regimes in a number of OECD economies. tively low. However, it is the significance of 
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Independent Column 

variable I 11 

Constant -0.003 -0.003 
(0.007) (0.007) 

T :  
s: 
DW: 

Notes: The dependent variable is Ae,, and the method 
of estimation utilizes instrumental variables over the 
sample period 1872-1988. Asymptotic standard errors 
are in parentheses below the estimated coefficients. 
The instruments were the same as in the estimation of 
the monetary-accommodation coefficients. Superscript 
M denotes the product of the difference between U.K. 
and U.S. inflation and a dummy variable, equal to 0 for 
1880-1913 and 1950-1967 and equal to 1 elsewhere. T 
is the number of observations. For data definitions and 
sources, see the Data Appendix. 

the coefficient shifts that is of primary inter- 
est for the problem at hand. 

We begin by providing some evidence on 
the accommodation processes [equations (7) 
and (8)] under the assumption (also utilized 
in the theoretical section) that the exoge- 
nous component of the money supply rule is 
a random walk with drift. This makes the 
rate of growth of world high-powered money 
(MO) a function of the world rate of infla- 
tion. Under the extra assumption that the 
exogenous (nonaccommodative) component 
of exchange-rate policy is also a random 
walk, the exchange-rate policy rule (8) can 
also be estimated in differences. 

Our objective is to test whether the ac- 
commodation parameters shift between 
monetary regimes. We use the superscript F 
to denote regimes of fixed exchange rates 
and the superscript M to denote regimes of 
managed exchange rates. We take the 
fixed-rate period to include the years from 
1880 to 1913 and from 1950 to 1967. The 
first period is the period of the international 
gold standard (see Eichengreen, 1985), while 

the second is the period in the Bretton 
Woods system between the two devalua-
tions of sterling. The rest of the sample is 
considered to represent regimes of man-
aged exchange rates. The period of fixed 
exchange rate during 1926-1931 was too 
short to be considered a credible regime. In 
any case, the results that follow are not 
particularly sensitive to whether the years 
1926-1931 are included in the fixed- or 
managed-exchange-rate regime. With the 
classification adopted, there is no need to 
distinguish between alternative interna-
tional reserve regimes. The periods we have 
chosen can also be characterized as gold- 
based reserve regimes. 

The estimates of the rules for the average 
money stock are in Table 3. We present 
estimates both without and with a moving- 
average error. Estimation is by instrumental 
variables to avoid econometric endogeneity 
problems as much as possible. The instru- 
ments used were dummies for the various 
exchange-rate regimes, U.K. and U.S. infla- 
tion lagged two periods, and the rates of 
growth- -of highipowered money in the 
United Kingdom and the United States 
lagged one period. The estimates strongly 
suggest lack of monetary accommodation 
during the gold-based fixed-exchange-rate 
regimes and very significant accommodation 
in other periods. In fact, the point estimate 
of the accommodation coefficient is nega- 
tive, although not statistically significant, for 
1880-1913 and 1950-1967. In columns I1 
and IV of Table 3, we present estimates 
under the restriction that there is zero ac- 
commodation in these years. Accommoda- 
tion appears to shift from virtually zero to 
about 50 percent following the abandon-
ment of fixed-exchange-rate regimes. Thus, 
there is quite strong supportive evidence for 
the hypothesis advanced in the previous sec- 
tion. 

In Table 4, we present estimates of the 
exchange-rate-accommodation equation 
(lo), again with and without moving-average 
errors. The results seem to suggest very 
high accommodation of relative inflation 
rates and are again in accordance with our 
presumption that managed-exchange-rate 
regimes result in a high accommodation of 
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TABLE5-THE OF THE AVERAGE RATEPERSISTENCE U.K.-U.S. INFLATION 

OLS IV 

Independent variable I I1 I I1 

Constant 

T :  

R*: 

s: 

DW: 

Notes: The dependent variable is AF,,and the sample period is 1873-1988. Asymp- 
totic standard errors are in parentheses below the estimated coefficients, and White 
(1980) standard errors are in brackets below the OLS estimates. F is a dummy 
variable that takes the value 1 for 1880-1913 and 1950-1967 and takes the value 0 
elsewhere. The superscript F denotes that lagged inflation has been multiplied by this 
dummy variable, and the superscript M denotes that it has been multiplied by 1 minus 
this dummy variable. T is the number of observations. 

relative inflation rates by the exchange rate. 
The model we have used suggests that this 
will result in higher persistence of relative 
inflation rates. 

Our final piece of evidence comes from 
an examination of the persistence of aver-
age and relative inflation rates. If the thesis 
advanced in Section I1 is correct, one should 
find evidence of higher persistence not only 
in the average U.K.-U.S. inflation rate, but 
also in the relative rate. 

Before we present estimates of equation 
(29) for the average inflation rate and equa- 
tion (35) for the relative inflation rate, it is 
worth mentioning two potential economet- 
ric problems. The first is that, under the 
null hypothesis, the disturbances are likely 
to be heteroscedastic, since the shift in the 
roots changes the coefficient of the distur- 
bances (lagged 5,'s) in (29) and (35). This 
heteroscedasticity problem is not particu-
larly serious and can be handled by calculat- 

ing heteroscedasticity-adjusted standard er- 
rors as suggested by Halbert White (1980). 

The second econometric problem is more 
serious. This stems from the fact that the 
lagged 5,'s in (29) and (33 ,  which we treat 
as disturbances, are correlated with the 
lagged average and relative inflation terms. 
Thus, ordinary least-squares (OLS) esti-
mates are likely to be inconsistent. In prin- 
ciple, this problem could be handled by 
instrumental-variables (IV) estimation, us- 
ing inflation rates lagged twice as instru-
ments. If inflation persists, as it seems to 
do under managed-exchange-rate regimes, 
these second lags will provide a good instru- 
ment. However, if inflation does not persist, 
as may be the case under fixed-exchange- 

,-,Arate regimes, then A p t - ,  and A; are 
not good instruments for Apt-, and A p,-,, 
respectively. Thus, the instrumental-varia- 
bles estimates of the coefficient of lagged 
inflation under nonaccommodative regimes 
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TABLE 6-THE PERSISTENCE U.K.-U.S. INFLATIONOF THE RELATIVE RATE 

OLS IV 

Independent variable I I1 I I1 

Constant 

T :  

R ~ :  

s: 
DW: 

Notes: The dependent variable is A;,, and the sample period is 1873-1988. Asymp- 
totic standard errors are in parentheses below the estimated coefficients, and White 
(1980) standard errors are in brackets below the OLS estimates. F is a dummy 
variable that takes the value 1 for 1880-1913 and 1950-1967 and takes the value 0 
elsewhere. The superscript F denotes that lagged relative inflation has been multiplied 
by this dummy variable, and the superscript M denotes that it has been multiplied by 1 
minus this dummy variable. T is the number of observations. 

may be very imprecise if the null hypothesis 
is correct. 

We present OLS and IV estimates of 
equations (29) and (35), in Tables 5 and 6, 
respectively, allowing for differences in pol- 
icy regimes. The results provide strong evi- 
dence for the thesis put forward in this 
paper, as it is not only average inflation that 
persists more under managed-exchange-rate 
regimes, but relative inflation as well. The 
imprecision of the IV estimates of the co- 
efficients of lagged inflation rates for the 
years from 1880 to 1913 and from 1950 to 
1967 also lends support to our hypothesis, 
as no valid lagged instrument exists for in- 
flation when it displays low persistence.12 

121n principle, one could use the estimated shifts in 
accommodation and the shifts in average and relative 
inflation rates to check whether they correspond with 
the predictions of the theoretical model in (30) and 

To recapitulate, in this section we have 
shown that the periods characterized by low 
inflation persistence are also periods of low 
monetary and exchange-rate accommoda- 
tion. Thus, the hypothesis put forward in 
the first two sections of the paper, that the 
large shifts in the estimated Phillips curves 
for the United States and the United King- 
dom reflect shifts in monetary-policy regimes 
and are manifestations of the importance of 
the Lucas critique, does not seem to be 
rejected by the evidence. 

(36). However, this requires estimates of all the other 
theoretical parameters, some of which (e.g., 8) are very 
difficult to estimate. We have experimented with vari- 
ous arbitrary subsets of parameter values for a,P , y ,  8 ,  
E ,  and 8 and found that we could reproduce the shifts 
in inflation persistence for plausible values but that the 
shifts of average inflation were underestimated for 
some subsets of parameter values. In general, these 
calculations did not give much cause for concern. 
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IV. Conclusions 

While logically compelling, the Lucas 
critique will lack force unless it meets 
Friedman's criterion that "theory is to be 
judged by its predictive power for the class 
of phenomena which it intends to explain7' 
(Friedman, 1953 p. 8). In the case of the 
Phillips curve, we have shown that there are 
significant shifts in the coefficient of lagged 
price inflation and that these shifts corre- 
spond to similar shifts in the persistence of 
inflation in both the United States and the 
United Kingdom. 

We have presented a model of inflation 
in open economies which predicts that the 
persistence of inflation is a positive function 
of the degree of monetary and exchange-rate 
accommodation. The evidence suggests that 
monetary and exchange-rate accommoda-
tion increased when there were shifts from 
the gold standard and Bretton Woods to 
managed-exchange-rate regimes. These 
shifts coincide with the increase in the per- 
sistence of both average and relative infla- 
tion rates, as predicted by our model. Thus, 
the abandonment of the international gold 
standard in 1914 and the disintegration of 
the gold-exchange standard of Bretton 
Woods in the late 1960's seem to be impor- 
tant regime switches that highlight the sig- 
nificance of the Lucas critique. While one 
cannot reject the hypothesis that both aver- 
age and relative inflation did not persist 
under fixed-exchange-rate regimes, the per- 
sistence of average inflation has been of the 
order of 80 percent, and the persistence of 
the relative U.K.-U.S. inflation rate has 
been of the order of 50 percent in managed- 
exchange-rate regimes. Both coefficients are 
statistically significant. 

The findings have important implications 
for the assessment and design of interna- 
tional monetary regimes. They suggest that 
the monetary standard matters not only for 
the average inflation rate, but for the persis- 
tence of inflation as well. Fixed-exchange- 
rate regimes based on gold seem to have 
resulted in low monetary accommodation 
and low inflation persistence. Should one 
then draw the conclusion that a return to a 
gold standard or some other commodity 

standard would be desirable on these 
grounds (Robert Hall, 1982)? We feel that 
such a conclusion does not necessarily fol- 
low and would constitute a misinterpreta- 
tion of our evidence. What is required for 
low inflation persistence is credible lack of 
accommodation. This credibility can be 
achieved through some form of precommit- 
ment. A gold standard is one way to achieve 
it, but it has a number of other undesirable 
features (Cooper, 1982). Another way is 
central bank independence, coupled with 
monetary constitutions that put a lot of 
weight on price stability (Robert Barro, 
1982). Friedman's (1960) famous x-percent 
rule is such an example. Another is the 
appointment of central bankers with high 
aversion to inflation. This may be sufficient 
for politicians to precommit to price stabil- 
ity, without the possible undesirable side 
effects of a commodity standard or a rigid 
x-percent rule (Kenneth Rogoff, 1985). Ex- 
amples from the 19807s, such as the ap- 
pointment of Paul Volcker at the Fed and 
the development of the European Monetary 
System, which resulted in the effective ap- 
pointment of the Bundesbank as the central 
bank of the EEC (Francesco Giavazzi and 
Marco Pagano, 1988), seem to suggest that 
the strategy of appointing independent, in- 
flation-averse, central bankers may also 
work for tackling inflation and its persis- 
tence. 

DATA APPENDIX 

The series used in this investigation are as follows: 

p,: 	 for the United Kingdom, the log of the retail price 
index, 1980 = 1; for the United States, the log of 
the consumer price index, all items; 

w :  	for the United Kingdom, the log of average hourly 
earnings, manufacturing, 1980 = 1; for the United 
States, the log of hourly earnings, manufacturing, 
1980 = 1; 

u: 	for the United Kingdom, the unemployment rate; 
for the United States, the civilian unemployment 
rate; 

p: 	 for the United Kingdom, the log of the GDP de- 
flator; for the United States, the log of the GNP 
deflator. 

Sources for the above U.K. series were Charles H. 
Feinstein (1972) and Econornic Trends, Annual Supple-
ment (1988). Sources for the above U.S. series were 
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Historical Statistics of the United States (1975) and 
Economic Report of the President (1988). Additional 
sources were as follows: 

m :  for the United Kingdom, the log of the wide mone- 
tary base, end of year, f billion from Forrest 
Cappie and Alan Webber (1985) and Bank of Eng- 
land Quarterly Bulletin (various issues); for the 
United States, the log of the monetary base, end of 
year, $ billion, from Friedman and Anna Schwartz 
(1983) and Economic Report of the President (1988); 

e:  	the log of the sterling/dollar exchange rate from 
Friedman and Schwartz (1983) and Economic 
Trends, Annual Supplement (1988); 

The principle used in combining series from differ- 
ent sources was to give preference to the data reported 
in the more recent source and then splice these with 
data reported in earlier sources by using the earliest 
possible common data point. In the regressions re-
ported in Tables 3-5, the average U.K.-U.S. variables 
are weighted by the respective country shares of their 
combined output in the previous year, and relative 
variables are the simple difference between the U.K. 
and U.S. variables. The data used in this paper are 
available from the authors upon request. 
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