Capacity Utilization and U.S. Inflation

By C. Alan Garner

ecently been concerned about potential in- business investment.
lationary pressures in the U.S. aomy. This article examines whether the capacity utili-
Various economic statistics show the amount of zation rate for the manufacturing sector is still a
unused productive resources has been dimiigsh  reliable indicator of inflationary pressures. Thefirst
For example, the civilian unemployment rate has section describes the capacity utilization rate and
decreased and the capacity utilization rate of the summarizes recent arguments about whether the
nation’s factories has risen. If real output grows relationship between capacity utilization and infla-
rapidly in the future, the competition for scarce tion has changed. The second section presents em-
productive resources could put upward pressure onpirical evidence testing whether the economy can
wages and other production costs and ultimately now operate at a higher utilization rate than in the
could raise consumer price inflation. past without the inflation rate rising. The article
Some analysts have challenged the view that concludes that the historical relationship between
productive resources are becoming so scarce thatcapacity utilization and inflation still holds, indicat-
higher inflation is a danger. This challengetiga ing the capacity utilization rate remains a reliable
turns on whether the capacity utilization rate, which indicator of inflationary pressures.
measures the percent of manufacturing capacity
currently in use, is areliable indicator of inflation-
ary pressures. Most economic forecasters believeBACKGROUND ARGUMENTS
inflationary pressures build after capacittiliza-
tion rises above a certain level. Some analystshave  Inflationary pressures typically emerge when
claimed, however, this historical relationship is no the overall demand for goods and services grows
longer valid because the economy has become mordaster than the supply, causing a decrease in the
open, allowing linportedgoods to relieve any  amount of unused productive resources, or economic
shortage of domestic capacity. Some analysts alsoslack. Economists measure economic slack in various
have argued that manufacturing capacity shortagesways. Perhaps the most common measure is the
will not be a prokem in theforeseeable future  unemploynent rate, which measures unused re-
sources in the labor market. Another measure of
C. Alan Garner is a senior economist at the Federal Reserve slack is the real output gap, the estimated difference
Bank of Kansas City. David Hensley, a research associate at P&fween actual real output and the economy’s poten-
the bank, and James O’Toole, a research assistant, helped tial output. This section examines a third major mea-
prepare the article. sure of economic slack, the capacity utilization rate.

P)Iicymakers and economic analysts have because of rapid technological progress and strong
f




6 FEDERAL RESERVE BANK OF KANSAS CITY

Stable-inflation capacity utilization Past economic research found that the stable-
inflation capacity utilization rate in the manufactur-

The capacity utilization rate measures the op- ing sector was about 82 percent. For example,
erating rate of the nation’s industrial capacity. This McElhattan (1985) estimated a stable-inflation ca-
article focuses on capacity utilizationtire manu- pacity utilization rate of 81.7 percent forSE83.
facturing sector and thus excludes mining and util- More recent work by Franz and Gordon produced
ity output. The capacity utilization rate equals the an identical estimate for 1973-90 even though they
Federal Reserve’s index of manufacturing output used a different estimating eqoatand alifferent
divided by the index of manufacturing capacity. inflation measuré.Moreover, these studies found
Capacity is defined as the highest sustainable levelthe stable-inflation capacity utilization rate was
of output by the manufacturing sectdBecause  relatively steady over time. But despite this evi-
estimates of capacity evolve slowly over time, short- dence, some analysts believe the capacity utiliza-
term movements in the capacity utilization rate tion rate has become a less reliable indicator of
primarily reflect changes in manufacturing output. inflationary pressures.
But over longer periods, the growth rate of manu-
facturing capacity varies in response to technological
progress and changing levels of business investmentEffects of greater openness

Most economic forecasters believe the capacity
utilization rate is a useful indicator of inflationary Some analysts contend the capacity utilira
pressures. Historically, capacity utilization in the rate has become a less dependable indicator of
manufacturing sector has tightened before the rateinflationary pressurebecause the greatepen-
of consumer price inflation has increased (Chart 1). ness of the U.S. enomy to foreign-produced
As the slack in the economy diminishes, firms goods has shifted the stable-inflation capacity utili-
typically face higher productiocosts in order to  zation rate (Harris). Internatialtrade in goods and
raise their outputurther. Firms may have to hire  services has clearly become more imgurias a
inexperienced workers or put older, lefscient share of economic activity. Chart 2 shows that
plant and equipment baakto service. The higher  nonoil merchandise impis have risen steadily as
production costs would usually be passed through a share of gross domestic output, or GDP, over the
to the ultimate puwhaser as lgher pices of fin- last three decades. When domestic dematroigs
ished goods. and U.S. factories are operating at a high utilization

Inflationary pressures can be judged by com- rate, goods can be purchased fromigpr@roduc-
paring the current capacity utilization rate with an ers with excess capacity. Thxtra supply of
estimated stable-inflation capacity utilization rate. imported goods will, it is argued, moderate infla-
When capacity utilization is at the stable-inflation tionary pressures and so weaken the link between
rate, inflation tends neither to increase nor decrease domestic capacity utilization and the inflation rate.
The concept is similar to the natural rate of unem- Several counterarguants suggest that domes-
ployment, the unemployment rate for which infla- tic capacity utilization may remain a reliable indi-
tion neither inceasesnor decrases,but uses cator of inflationary pressures dasphe greater
capacity utilization rather than unemployment as openness of the U.S. economy (Tatom; Krugman).
the measure of economic sl&dk.this view, infla- Most domestic output is not traded internationally,
tion will rise as long as capacity utilization is above including most consumer services and government
the stable-inflation rate. Conversely, inflation will output. As Krugman noted, large parts of the econ-
fall whenever capacity utilization is below the stable- omy are “effectively insulated” from foreign mar-
inflation rate. kets and therefore can experience inflation even
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Chart 1
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when substantial economic slack exists abroad. Andinflation rate even if domestic demand can, to some
for internationally traded goods, U.S. and foreign extent, spill over into foreign markets with excess
products are often not perfect substitutes, implying capacity*
domestic producers may have some ability to raise Recent history provides clear examples of open
their prices relative to foreign producers when ag- economies that developed inflationary problems
gregate spending is strong. when growth was too fast. For exampeygman

A sharp increase in U.S. spending on imported pointed to the British experience in the late 1980s.
goods also might have inflationary exchange rate A boom in the British economy produced a sharp
effects. Tatom noted that an increased demand forincrease in inflation even though the United King-
foreign goods as dorstic inflationary pressures  dom has a much more open economy than the
rise would likely increase the demand for foreign United States. Similarly, Tatom noted that strong
currencies. The resulting decreasethia foreign monetary growth associated with German reunifi-
exchange value of the dollar would tend to raise cation in 1991 caused inflation to rise even though
import prices and so worsen the U.S. inflation rate. Germany hasa more open economy than the United
A booming U.S. economy therefore may raise the States, and substantial excess capacity existed atthe
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Chart 2
Nonoil Merchandise Imports as a Share of GDP
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time in the United States, Canada, and the Unitedis that capacity is unlikely to be a constraint on
Kingdom. economic growth in the near future because of these
improvements in industrial productivity. In this ex-
treme case, there is virtually no limitto how fast the
Effects of productivity growth economy can grow with stable inflation.
Policymakers and forecasters should be skep-
Some analysts believe the capacity utilization tical of any claim hiat the ecoomy is departing
rate is not a reliable indicator of inflationary pres- dramatically from the historical relationship be-
sures because the U.S. economyisantly expe- tween capdty utilization and inflation. At this
riencing rapid productivity gains (Farrell). In this pointin the recovery, the evidence does not support
view, the economy is undergoing major structural the extreme view that business productivity has
changes such as corporate reengineering, adoptioimproved radicallyBusiness spending gulant
of new computer and telecommunications tech- and equipmertias been sbng recently, antbor
nologies, and high levels of business equipment productivity has grown faster in the current ex-
investment. The extreme version of this argument pansion. But these variables typically grow faster




ECONOMIC REVIEW FOURTH QUARTER 1994 9

inan economic recovery. Moreover, tirewth of EMPIRICAL EVIDENCE

business fixed investment and labor guotiv-

ity in the current recovery is not dramatically The arguments against using capacity utiliza-
different than in other postwar recoveries of the tion as an indicator of inflationary pressures are not
same drration (Chart 3). For example, productiv- particularly compelling in light of the previous
ity rose 6.6 percent—not annualized—oveffitse discussion. Moreover, the open economy argu-
13 quarters of the current exysdon, but produc-  ments could have been made over much of the last
tivity also rose 7.9 ercent over the first 13 30 years, yet empirical evidence shows the stable-
guarters of expansion k975-78nd 6.6 percent  inflation capacity utilization rate has been surpris-
over the similareriod in 1982-86. Thus, the recent ingly steady. This section preseradditional
strength in business investment and productivity estimates confirming the steadiness of the stable-
growth appear to mmarily reflect cyclical fluc- inflation capacity utilization rate.

tuations rather than a break with longer term eco-

nomic trends.

A less extreme view is that current stits ~ The estimating equation
may overstate the capacity utilization rate some-
what because of problems in measuring manufac-  An estimate of the stable-inflation capacity
turing capacity (Epstein). In particulaofficial utilization rate can be obtained from a short-run
capacity estimates are based partly on a biennialPhillips curve, a statistical equation describing the
survey by the U.S. Depganent of Commerce. The  short-run tradeoff between inflation and a measure
most recent data from this survey are for the end of of economic slack. Slack is measured by the capac-
1992, and the next survey will provide end-of-year ity utilization rate for the manufacturing sector.
capacity use data for 1993 and 1994. If the official Other determiants of ifflation also are included to
statistics have not fully captured recent capacity ensure the equation adequately describes the infla-
gains resulting from technological progress and tionary process. After setting the effects of these
strong business investment, the figures on manufac-other dérminants to zero, the short-run Phillips
turing capacity might be revised upward, and the curve can be solved for the capacity utilization rate
corresponding capacity utilization rates might be that keeps the overall inflation rate stable.
revised downward. The other deteninants of inflatiorare ggre-

But revisions to the capacity utilization statis- gate supply variables, which affect the price level
tics might not change the conclusion that the manu- by changing the cost of producing goods and ser-
facturing sector is operating at or somewhat above vices. Perhaps the best example of such a variable
its stable-inflation capacity utilization rate. Because is the price of crude petroleum products. Because
capacity utilization is currently &l above McEI- petroleum is used to produce and transport a wide
hattan’s estimated stable-inftat rate, the capacity  range of goods and services, large increasesin crude
utilization rate could be revised downward without oil prices have had a major impact on inflation
changing the conclusion that the economy is oper- during the last 30 years. Other supply-side variables
ating at or above the stabtdlation rate. Revi®ns included in the sbrt-run Phillips cave represent
to past capacity utilization rates also might have a the Nixon adminigation’s wage-price controls and
smalleffect on the estimated stable-inflation capac- changes in the foreign exchange value of the dollar.
ity utilization rate. Large changes in the estimated This section focuses on a short-run Phillips
stable-inflation rate are unlikely, however, because curve explaining changes in the consumer price
the capacity utilization statistics will be revised for index, or CPI, in terms of capacityilization and
only a small part of the sample period. the supply-side variables. Tid| is anmportant
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Chart 3
Changes in Productivity and Busess Investment
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price index for policymakers and economic ana- 1 contains estimates of the stable-inflation rate for
lysts because it measures changes in the cost ofive different periods. As the end of the period
living. Other inflationmeasures are considered gradually movesfrom 1983 to 1993 in the first four
briefly at the end of this section. The equationswere columns, the estimated stalibdlation rate is sur-
estimated with annual data for 1964-93 or selected prisingly steady at slightly below 82 percent. In
subperiods. The appendixopides a further de-  thefifth column, the first ten years of the sample
scription of the short-run Phillips ore and more  are droppedwvhile keepingthe 1993 endpoint.
detailed empirical results. This change actually reduces the estimated stable-
inflation rate slightly to 80.8 percent, exactly the
opposite from what one would expect based on the
Results with the CPI openness and productivity arguments. But giventhe
uncertainty about such statistical estimates and the
Estimates of the stable-inflation capacity utili- problems in measuring capacity utilization, this
zation rate change little whéme $ort-run Phillips evidence of a downward shift in the staisiftation
curve is estimated over different time periods. Table rate is not convincing. The major conclusion from
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Table 1
Estimates of the Stable-Inflation Rate
(in percent)
Sample period
1964-83 1964-86 1964-89 1964-93 1974-93
Stable-inflation rate of 81.9 81.6 81.8 81.8 80.8

capacity utilization

Note: These estimates are based on regressions with the CP1 as the dependent variable.

Table 1 is simply that the estimates do not support interaction term, but the coefficient dfis term

the claimed upward shift in the stabldation implied that the stable-inflation capacity utilization

capacity utilization rate. rate has decreased asthe economy has become more
To test further for shifts in the stable-inflation open, exactly the opposite of what has been claimed.

capacity utilization rate, equations were estimated Another test of the openness argument is to

including an interaction variable equal to the capac- include foreign capacity utilization in the interac-

ity utilization rate multiplied by another variable tion term. If this argument is true, the relationship

representing the presumed openness or productivitybetween inflation andanestic capacity utilizeon

effects. For example, a time trend was included should vary depending on whether excess produc-

because the openness and productivity argumentgive capacity exists abroad. A world capacity utili-

imply the relationship between capacity utilization zation rate would be preferable for this test, but

and inflation has changed withe passage of time.  capacity utilization rates are not available for many

But empirical estimates over 1964-93 found the countries over the 1964-93 period. Instead, the test

interaction term involving capacity utilization and used the capacity utilization rate for Canada, the

time was not statistically significant. A nable largest trading partner of the United States. The

allowing a one-time shift in the stable-inflation Canadian capacity utilization rate was not statisti-

capacity utilization rate also was not statistically cally significant when included in an interaction

significant when included in an interaction term.  term® Therefore, the empirical results do not sup-
Interaction variables related more directly to portthe view that the stabieflation capacity utili-

the growing openness of the economy also did not zation rate has risen as a result of growing openness

reveal a shiftin the stable-inflation capacity utiliza- or rapid productivity change.

tion rate. Nonoil merchandise imports as a share of

GDP (Chart 2) were not statistically significant when

included in an interaction term. Traded goods as a Results with other infladn measures

share of GDP, which equals exports plus imports

divided by GDP, were statistically significant in an Policymakers and forecasters would probably
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Table 2
Estimates with Various Inflation Measures
(in percent)
Dependent variable
CPI PPI Core CPI Core PPI
Stable-inflation rate of 81.8 81.8 82.1 81.6

capacity utilization

Note: The sample period for the CPI, PPI, and core CPI estimates is 1964-93. The sample period for the core PPI esti-
mate is 1976-93.

feel more confident about using capacity utilization estimated stable-inflation rate using the core CPl is

as an indicator of inflationary pressures if the esti- slightly higher at 82.1 percent. But gividae uncer-

mated stable-inflation rate is not sensitive to the tainties surrounding such statistical estimates, this

choice of an inflation measuréhree alternatives  higher number is probably not méagfully differ-

to the CPI are considered here. The first is the entfrom the 81.8 percent estimate obtained with the

producer price index for finished goods, or PPI. The CPI or PPI. Finally, the estimated stalrifiation

PPlis aninteresting alternative because prices at therate using the core PP1is 81.6 garc

producer level might be momdosely related to Using alternave inflation measures does not

manufacturing capacity utilization than the CPI, change the results of any of the tests reported pre-

which has a large services component. The secondviously for the CPI.When the short-rulhillips

alternative is core consumer price inflation, mea- curves were estimated over the same periods as in

sured by the CPI excluding food and energy prices. Table 1, the stable-infiain rate was again rela-

The core CPI is an interesting aftative because tively steady. Tests using interaction terms also

food and energy prices are subject to unpredictableprovided no evidence the stable-inflation rate has

supply shocks that are not easily controlled by shifted because of increasing openness or faster

monetary or fiscal policy. The core CPI, therefore, productivity growth.

may be a better measure of the underlying inflation-

ary pressures that should be the focus of policymak-

ers. The third alternative is core producer price CONCLUSION

inflation, measured by the PPI excludingd and

energy prices. The preceding sectionsimply the capacity utili-
Similar estimates of the stable-inflation capac- zation rate in the manufacturing sector remains a

ity utilization rate are obtained withese alterna-  reliable indicator of inflationary pressures. The stable-

tive measures of inflation (Table 2). The estimated inflation capacity utilization rate has apparently

stable-inflation rate using the PPI is 81.8 percent, been steady at about 82 percent. The increasing

exactly the same as was obtained wihCPI. The  openness of the U.S. economy hagmmotluced an
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upward shift in the stabl@flation capacity utiliza- rate in the early 1970s. Capacity utilization in
tion rate that would allosthe ecoomy to operate  manufacturing averaged 84.1 percent in the third
at higher utilization rates than in the past without quarter of 1994, 2.3 percentage points above the
worsening inflation. Also, there is no evidence the estimated stable-inflation rate.

relationship between capacity utilization and infla- Capacity utilization and the unemploymentrate
tion has weakened because of rapid technologicalare presently giving consistt signals about U.S.
change or strong business investment. inflationary pressures. Most estimates of the natural

Currently, capacity utilization in the U.S. manu- rate of unemployent are in the range from 5.5
facturing sector is somewhat above the level that haspercent to 6.5 percent. If we take the 6.0 percent
historically been associated with stable inflation. midpoint of that range as a rough estimate of the
Chart 4 shows capacity utilization with shaded areasnatural rate, the economy currently is operating
representing periods of rising CPI inflation (top slightly below the natural rate of unemployment.
panel) or rising PPl inflation (bottom panel). In the And recent credible estimates by Weiner and Phelps
late 1970s and the late 1980s, inflation rose at aboutput the natural rate of unemplognt somewhat
the same time that capacity utilization crossed the above 6.0 percent. Thus, both measures of eco-
stable-inflation rate of 81.8 percent estimated forthe nomic slack are curndly giving similar signals
1964-93 period. But inflation rose with a short lag about potential inflationary pressures.
after capacity utilization reached the stable-inflation
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Chart 4

Capacity Utilization and Inflation
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APPENDIX
This appendix provides a more detailed DIRt=m+ ¢c1 CUt + 2 WPON +
description of the basic estimating equation and c3 WPOFF + ¢4 DDIPE; +
reports the empirical results in greater detail. c5 DDIPE;.1 + 5 DDREX; +

c7 DDREXt-1 + &,

The basic equation where WPON= a dummy variable that rep-

resents thetart of the Nixon
wage-price controls and equals
one in 1972 and zero otherwise;

McElhatan (1985) showed that the stable-
inflation capacity utilization rate can be esti-
matedfrom a short-run Phillips equation of the

form WPOFFR = a dummy variable tha¢presents

the removal of the wage-price
IRt =2 +a IR* + & CU, controls and equals one1874-
75 and zero otherwise;
where IR is theinflation rate, 1/ the expected

inflation rate, and CU is capacity utilization in  DDIPE = the acceleration ithe relative

manufacturing. McElhattan fimd that a = 1 price of crude petroleum, which
and IR* could be replaced by last year’s infla- equals DIPE- DIPE-1, where
tion rate, IR 1. Adding a supply shock valike, DIPE isthe annual percentage
Z, McElhattan estimated the regression equation change in the relative price of

crude petroleum;
DIRt=bo+ b1t CUt + bp Zt + @,
DDREX; = the acceleration in the real

where DIR = IR; - IR¢1 and ¢ is a random exchange rate, which equals

disturbance. Setting the supply shock term and DREX; - DREX-1, where

the random disturbance to zero, the equation DREX is the annual percentage

can be solved for the stable-inflation capacity change in the real trade-

utilization rate by setting DIfR= 0, or weighted value of the dollar.
0=lp+bCU Empirical results

implying that the stablanflation capacity utili- The statistical results in Table A1 were used

zation rate is CU= -kp/b;. to calculate the stable-inflation capacity utiliza-

Adding the supply variables described in tion rates in Table 1 of the text. In most cases,
the text, the basic estimating equation for this the Durbin-Watson test does not indicate first:
article was specified as follows: order serial correlation of the regression residuals.
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But in cases where this statistic fell in the inde- economy can today operate at a higltéiza-

terminate region of the Durbin-Watson test,

Q-statistics for serial correlation were inspected tionary pressures.
and did not suggest a serial correlation problem.
The Cochrane-Orcultt iterative method was also utilization rate multiplied by a linear time trend.
used to estimate a first-order serial correlation CU*DUMMY is capacity utilization multiplied

coefficient, and these coefficientere always
statistically insignificant.

Table A2 reports the tests for a shift in the
coefficient of the capacity utilization variable.
In particular, let X be the viable reflecting
growing openness or faster productivity
growth. The interactiotrerm is CY* Xt, where
the * represents multiplicatiohe etimated
regressions take the form

DIRt=do+ di CUt + e (CUt * X¢) + * -

Alternatively, this equation could be
written as

DIR; =t + (ch + cp Xj) CU+ "

If d2 were statistically significant and negative,
and if X were increasing over time, the effect
of capacity utilization on inflation would be

decreasing over time. A decreasingftioent

on capacity utilization would suggest an in-
creasing stable-inflation capacitytilization

rate, consistent with the arguments that the tion rates in Table 2 of the text.

tion rate than in the past without serious infla-

In Table A2, CU*TREND is the capacity

by a dummy variable equal to zero for 1964-78
and one for 1979-93. CU*IMP is capacity utili-
zation multiplied by nonoil merchandise im-
ports. CU*TRADED is capacityutilization

multiplied by the sare of traded goods in GDP,

which equals the sum of nominal exports and

imports divided by nominal GDP. CU*CAN is
the U.S. capacity utilization rate multiplied by
the Canadian capacity utilization rate.
Table A3 presentsésates of the short-run
Phillips curve with the alternative inflation
measures. The PPl and core CPI equations we
estimated for 1964-93. These equations explai
slightly less of the variation ifneinflation rate
than does the comparable CPI equation in Tab!
Al, but the capacity utilization measure is sta
tistically significant in each case. The core PP
equation was estimated for 1974-93 because
limited data availability. As a result, this equa-
tion also excludes the dummy variables repre
senting the Nixon administian’s wage-price
controls. The equations in Table A3 were use
to calculate the stablaflation capacity utiliza-

re

=}
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Table Al

Results Over Various Sample Periods

Independent variable

Constant

Cu

WPON

WPOFF

DDIPE(%)

DDIPE(t-1)

DDREX (t)

DDREX(t-1)

RZ

Durbin-Watson

Note: The t-statistics are in parentheses.

1964-83

-16.21
(-2.73)

20
(2.80)

-1.45
(-1.04)

1.43
(1.21)

.09
(3.21)

04
(1.49)

-.09
(-1.64)

-.01
(-22)

.81
2.33

1964-86

-15.58
(-3.03)

19
(3.09)

171
(-1.39)

1.41
(1.34)

.08
(3.59)

04
(1.92)

-.09
(-2.23)

-.04
(-81)

.80
2.46

Sample period
1964-89

17.73
(-3.96)

22
(4.02)

-1.66
(-1.44)

1.36
(1.45)

.07
(3.91)

(2:88)

-.08
(-2.16)

-01
(-39)

.79
2.19

1964-93

-18.26
(-4.29)

22
4.32)

-156
(-1.36)

1.67
(1.88)

05
(3.65)

03
(2.58)

-03
(-1.16)

-04
(-1.46)

.75
211

1974-93

-3155
(-4.05)

39
(4.04)

2.04
(2.26)

03
(2.17)

02
(1.40)

-03
(-1.03)

-.02
(-.86)

84
253
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Table A2
Results with Interaction Terms
Capacity utilization interacted with
Nonoil Traded Canadian
Linear trend Shift dummy import share goods share capacity utilization
Constant -24.58 -24.54 -24.06 -25.95 -20.39
(-4.64) (-4.61) (-4.79) (-5.10) (-2.43)
CuU .28 .29 .28 .29 .28
(4.83) (4.69) (4.94) (5.26) (1.38)
CU*TREND .0007 — — — —
(1.85)
CU*DUMMY — .01 — — —
(1.81)
CU*IMP — — .003 — —
(1.93)
CU*TRADED — — — .002 —
(2.33)
CU*CAN — — — — -.0004
(-.30)
WPON -1.31 -1.16 -1.28 -1.12 -1.59
(-1.20) (-1.05) (-1.17) (-1.05) (-1.36)
WPOFF 2.30 2.63 2.28 2.18 1.80
(2.52) (2.63) (2.54) (2.59) (1.78)
DDIPE(t) .04 .04 .04 .04 .05
(3.19) (3.11) (3.04) (3.06) (3.58)
DDIPE(t-1) .03 .02 .02 .02 .03
(2.10 (1.98) (1.98) (1.99) (2.53)
DDREX(t) -.03 -.04 -.03 -.04 -.03
(-1.29) (-1.41) (-1.24) (-1.61) (-1.17)
DDREX(t-1) -.03 -.04 -.03 -.04 -.04
(-1.35) (-1.45) (-1.25) (-1.57) (-1.43)
R? .79 .79 .79 .81 .76
Durbin-Watson 2.21 2.08 2.17 2.28 2.08
Note: The sample period is 1964-93. The t-statistics are in parentheses.
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Table A3
Results with Alternative Measures of Inflation

Dependent variable

PPI Core CPI
Independent variable

Constant -24.33 -13.53
(-3.63) (-3.58)

CuU .30 .16
(3.65) (3.59)

WPON -.50 -2.06
(-.28) (-2.03)

WPOFF 1.30 2.83
(.93) (3.57)

DDIPE(t) .07 .03
(3.74) (2.23)

DDIPE(t-1) .03 .03
(1.54) (2.82)

DDREX(t) -.06 -.02
(-1.38) (-.92)

DDREX(t-1) -.03 -.03
(-.67) (-1.24)

R? .70 72
Durbin-Watson 2.04 2.23

PPl estimates is 1976-93. The t-statistics are in parentheses.

Core PPI

-25.52
(2.17)

31
(2.14)

.02
(.74)

02
(.91)

-.04
(-1.14)

-01
(-.17)

.54
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Note: The sample period for the core CPI and PPl estimates is 1964-93. The sample period for the core
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ENDNOTES

1 Kenessey defined capacity more precisely as “the greatest Holding the exchange rate constant, however, there is a
level of output that a plant can maintain within the small amount of evidence that foreign capacity utilization
framework of a realistic work pattern, taking account of affects U.S. importprices. Hooper and Mann includedforeign
normal downtime and assuming the availability of inputs to capacity utilization measures in equations explaining U.S.
operate the machinery in place.” The Federal Reserve’s manufactured import prices. In an equation for bilateral trade
concept of capacity tries to take into account both economic between Japan and the United States, Japanese capacity
and engineering factors that determine capacity. Animportant utilization had a statistically significant effect on import
limitation of the Federal Reserve’s capacity utilizationrate is prices. But in an equation explaining the prices of
that it does not take into account the large service and manufactured imports from all countries, foreign capacity
government sectors of the economy. Shapiro presents a moreutilization did not affect U.S. import prices.
detailed discussion of the statistical and conceptual problems
in measuring industrial production and capacity utilization. 5 Another test of the stability of the relationship between
inflation and capacity utilization is to test whether the
2 See Weiner for an explanation of the natural unemployment regression coefficientsre equal across a split in the sample.
rate and recent estimates for the U.S. economy. McElhattan For this purpose, the sample was split into two subperiods,
(1978, 1985) sketches the theoretical underpinnings of the 1964-78 and 1979-93. The F-statistic for testing the null
stable-inflation capacity utilization rate in a mark-up pricing hypothesis thatthe regression coefficients are equal in the two
model. subperiods i4.26. The nulhypothesis of stable coefficients
cannot be rejected at the 5 percent significance level because
3 McElhattan used the GNP implicit deflator to measure the F-038,22) equals 2.40.
aggregate price level, whereas Franz and Gordon used the
fixed-weight GDP deflator. This article will focus on the 6 Similar results were obtained when U.S. and German capacity
consumer price index, or CPI. utilization rates were interacted in an equation covering 1965-93.
The Canadian and German capacity utilization rates were also
4 Krugman noted that the traditional view of international not statistically significant when added as separate regressors
economists has been that an open economy with floating (thatis, notinteracted with capacity utilization).
exchange rates faces a steeper tradeoff between
unemploymentand inflation than a closed econdrhys, he 7 Because core PPI data are not available before 1974, some
concluded “it is hard to see why this view should suddenly tests of the steadiness of the stable-inflation capacity
be abandoned in favor of the idea that an open economy facesutilization rate in the previous section could not be conducted

no tradeoff at all.” for the core PPI.
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