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tt%tjtthe strength of the economic expansion
~IIduring the past two years has renewed
I fears of accelerating inflation. As these

fears have grown, people have turned to
various statistics to substantiate any signs
of rising inflation. Commodity prices,
wages, sales-to-inventory ratios, civilian
unemployment rates and capacity utilization
rates are some of the statistics commonly
used to predict the future path of inflation,
These measures embody the basic idea
of supply and demand: As the demand
for scarce goods increases, their prices
must also increase.

The staff of the Board of Governors
of the Federal Reserve System measures
capacity utilization as the ratio of industrial
production to industrial capacity’ Since
the denominator in this ratio normalizes
industrial production by a measure of the
potential industrial output of the economy
the ratio provides a cyclical measure of
industrial output. The Boards measure
of capacity assumes that a firm’s or an indus-
try’s production capacity is fixed over some
moderate time horizon, usually due to the
quantity of the available plant and equipment
stock. When firms attempt to produce beyond
their “normal” levels, the cost of producing
the additional output becomes increasingly
expensive if the firm’s production process
exhibits diminishing returns-to-scale. The
higher cost then translates into higher prices.

Most of the empirical researchers on this
subject use total industrial capacity utiliza-
tion and the consumer price index (CPI) or

producer price index (PPI) finished goods-
based measures of inflation. Since inflation
is an aggregate phenomenon, their focus is
undoubtedly justified. Yet, the economic
analysis that links inflation to capacity uti-
lization should apply to any product market,
regardless of its size. Therefore, the relation-
ship between price and capacity use should
also be evident in industry level data—per-
haps more so.

In this paper, I use two-digit standard
industrial classification (SIC) industry mea-
sures of capacity utilization to explore the
robustness of the relationship between
capacity utilization and prices. The results
suggest that such measures do not have a
consistently strong and simple relationship
with each industry’s price data.

T;HE RELATIONSHIP
BETWEEN PRICE AND
C.APACITY UTILIZATION

Economists typically have used two
frameworks to estimate the relationship
between prices and the strength of economic
activity. First is the supply curve, a relation-
ship between prices and quantities. Shea
(1993) finds that the supply curve of several
four-digit SIC industries is upward sloping:
Any increase in demand is metby a combina-
tion of additional output and higher prices.
Over some moderate time frame in which
firms have finite and fixed capacity any
increased production then implies higher
rates of capacity utilization, which creates
a positive relationship between price
changes and capacity utilization.

The second and more common frame-
work is a forecasting relationship between
capacity and inflation, Suchstudies include
Garner (1994), Mcfilhattan (1978, 1985)
and Finn (1995). Garner and Finn estimate
simple linear equations in which the current
rate of inflation is a function of previous
periods’ inflation and total industrial capacity
utilization rates. McElhattan assumes there is
a boundarypoint of total industrial capacity

See FederalReserve Measures of
Capacity and Uviizatioe (1978)
and Shapiro (1992) far discussions
aheut the canstructian af the se/es.
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11 do eat use the term icdiaien

when referring to iadustry data
because inilotiar is ue ircrease
in the overall pice level, while
an increase ia ua indestry’s price
level is net.

utilization, beyond which inflation increases
or decreases, a concept analogous to the non-
accelerating inflation rate of unemployment.
Therefore, she regresses changes in inflation
on previous changes in inflation and on
lagged capacity utilization rates. All three
of these studies find a statistically significant
relationship between total industrial capacity
utilization rates and inflation.

The accompanying figures show the
relationship between price changes and
capacity utilization for 23 two-digit indus-
tries and three aggregate groups: total,
mining and manufacturing industries.2 The
price changes in the figures are monthly per-
centage changes im each industry~snet output
price level without their seasonal components.
(I used regressions with 1.2 monthly dummy
variables to remove the seasonal component
from each industay~smonthly percentage
price changes.) The finished goods producer
price index is the price index associated with
total industrial capacity utilization rates.
The sample covers the period of 1987-94.

The figures yield mixed signals about
the relationship between capacity utilization
and prices. Total industrial and manufacturing
capacity utilization rates seem to track price
changes from late 1990 to early 1993, but
otherwise show no obvious relationship.
The mining aggregate shows volatile price
changes, but with little connection to changes
in capacity utilization, The 23 two-digit
industries show similar ambiguity Some
industries, such as paper and fabricated
metals, show an extremely close relationship
between capacity use and percentage price
changes. The figures for these two industries
indicate that capacity utilization rates and
price changes moved in tandem from 1987
to 1994. Other industries, such as the leather
industry show no discernible relationships
between capacity constraints and price
changes. Still others, like stone, clay and
glass products, show signs of positive co-
movements for a portion of the sample period
hut not for the entire sample period.

I now turn to linear regressions to
examine the ability of capacity utilization

rates to forecast price changes within
the context of a simple linear relationship.
Current price changes are functions of past
price changes and capacity utilization rates
in forecasting equations:

where sr, is the monthly percentage change
in an industry’s net output price level, the

are lagged price changes, and the ete,~s
are that industay~current and lagged capacity
utilization rate, Unlike in Shea~study esti-
mates of the above relationship cannot be
interpreted as supply curves, because capacity
utilization and price changes are equilibrium
values determined by the intersection of the
demand and supply schedules, This causes
an identification problem because it is impos-
sible to determine whether prices increased
because the demand schedule shifted out or
because the supply schedule shifted in. Still,
many people estimate such relationships and
use capacity utilization rates as sufficient
indicators of future price changes. Indeed,
the media and other popular sources of busi-
ness news usually promote the idea that high
current rates of capacity utilization indicate
imminent price pressures.

Most macroeconomic data series have
persistence, that is. current and past values
are significantly related, Therefore, a regres-
sion that attempts to estimate the relation-
ship between capacity utilization and price
changes should include lagged values of
price changes to account for their persistence
rather than attributing it all to movements
in capacity utilization, Including past price
changes then allows one to estimate the
marginal information contained in capacity
utilization about current and future price
changes.

Unfortunately determining the number
of lags to include in a regression is a problem.
Including too many lags can reduce the pre-
cision of the estimated coefficients or yield
spurious significant correlations, whereas
using too few lags will not capture all of the
persistence in the data, The Schwarz infor-
mation criterion provides a way to capture
the amount of persistence in price changes.
It weighs the gains in explanatory power
against the number of additional variables
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included in the regression, analogous to
an adjusted R’ measure, I use this criterion
because Geweke and Meese (1981) found
that it outperformed most others in the
consistency of lag-length selection.

I therefore estimate a linear equation
in which current price changes are functions
of: previous price changes; capacity utiliza-
tion rates using monthly percentage price
changes; and capacity utilization rates that
have had their seasonal components removed.’
The sample starts in 1986 and extends through
1994. To determine the number of lags of
price changes and capacity utilization for
each regression, I use the Schwarz informa-
tion criterion, allowing up to 24 lags of both
price changes and capacity utilization rates.
Table 1 shows the results of the search, in
which an entry of zero indicates that only
contemporaneous capacity utilization
rates are included.

Table 1 shows that most two-digit industry
price changes have a simple relationship with
lagged price changes and capacity utilization
rates. Eleven of the 23 industries appear to be
well-described by their previous month’s price
change and contemporaneous capacity uti-
lization. Among those industries with more
complex relationships, only two industries—
lumber and electrical machinery—show any
link between additional lags of capacity uti-
lization and current price changes. Moreover,
none of the industries shows a noticeable
relationship between current price changes
and either lagged price changes or capacity
utilization beyond three months.

Given the results in Table 1, 1 estimate
the simple forecasting equations for the
23 two-digit industries and three aggregated
groups (mining, manufacturing and total
industrial). Each industry’s equation includes
the number of lags indicated by Table 1. In
addition, I calculate the sum of the coeffi-
cients of the capacity utilization variables to
measure the cumulative relationship between
capacity utilization and price changes.~

Table 2 shows the regression results from
estimating the above equation over the sample
period ofJanuary 1986 through December
1994, with t-ratios in parentheses.’ Two of the
three aggregate groups, total industrial and
manufacturing, indicate that current price

changes are positively and significantly related
(at the 5 percent level) to previous price
changes, with a percentage-point increase in
the previous month’s price change associated
with 0.38 and 0.47 percentage-point increases
in current prices, respectively The same two
groups also show positive and statistically
significant relationships with contemporane-
ous capacity utilization, The estimates indicate
that a percentage-point increase in capacity
utihzation is associated with a 0.04 percentage-
point increase in prices in the current period
and just over a 0.06 percentage-point increase
in the long run. While the effect is significant
and has the correct sign, the size is an order
of magnitude smaller than that of lagged
price changes.

The regression results for the two-digit

industries also reveal a strong relationship
between current and previous price changes.
Seventeen of 23 regressions show statistically
significant relationships between current
and lagged price changes, with 16 of the
17 industries statistically significant at the
5 percent level and coal mining significant
at 10 percent. Most of the statistically signif-
icant relationships between current and
lagged price changes indicate a positive and
sizable correlation, On average, a 1.0 per-
centage-point increase in the previous
month’s price change is associated with a
0.30 percentage-point increase in current
prices. The coefficients of the previous peri-
od’s price change vary from -0.40 to 0.52,
and the cumulative sums for multiple lags
of price changes range from 0.10 to 0.79.

The relationship between current price
changes and capacity utilization, however,
is not as clear. Among the forecast equations
for two-digit industries that include only
contemporaneous capacity utihzation, seven—
furniture and fixtures, paper products, printing
and publishing, rubber and plastic products,
primary metals, fabricated metals and mis-
cellaneous manufacturing—indicate statisti-
cally significant and positive coefficients at
the 5 percent level, with one—textile mill
products—at the 10 percent level. Together,
these eight industries produce 26.5 percent
of industrial output. The magnitudes of the
coefficients are not very large, ranging from
0.01 to 0.02, noticeably smaller than the

‘The Board of Goreaners daes not
release capacity utlization in a sea-
sonally unodiustedform. It does,
hewevec release industrial praduc’
tian seasonally unadiusted.
Becaase the published capacity
measure does not hare a seasonal
companent, Idefine seasonally
anodiusted capacity etilizatan as
seasonally anadiusted industrial
predectioo dinided by capacity. This
measnre alloms me to filter the sea-
sanohay af pice changes and copoc’
it~utilizaton rates in a similar man.
ner, so any distortions introduced
by the filter mill be minimized.

Idid rot censider first~differencing
the dota becoase none of the price
change se/es indicote a unit mat
and, mareorec it seems nalikety
that prices are 112) processes.

Iuse Newey’West robast standard
errors mher calculating the t-ratos
to cerrect any remaining serial cor-
relation nf the residuals and Itet’
eroskedastcity.
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6 Geweke and Macse (19811 found

that although the Schmacz citerien
was consistent in its estimation of
lag’length selection, it caa underes-
fimata the lag length. They found
the degree ef undenesimaflan to
berary small, hamerem.

typical coefficient on previous price changes.

These estimates indicate that a 1.0 percent-
age-point increase in capacity utilization is
associated with a 0.01-to-0.16 percentage-

point increase in prices in the long run. The
forecast equations for the two industries with

lagged capacity utilization rates included in

the regressions (lumber products and electri-
cal machinery) show very small, statistically
insignificant, cumulative relationships with

current price changes.

Of course, it is possible that the number

of lags included in these equations is not suf-
ficient to capture the dynamic relationship
between prices and capacity utilization, espe-
cially if the Schwarz criterion underestimates
the number of lags.° To check the robustness

of the specification, I also select a common

forecasting equation for each of the industries,

using three lags of price changes and contem-
poraneous-plus-three lags of capacity utiliza-
tion. The additional lags allow some latitude
for possible misspecification, but do not

impose a large penalty for the number of

additional regressors.

Table 3 shows the regression results from

estimating the forecasting equation with the

additional lags over the same sample period.
Forecast equations for six of the two-digit

industries—coal mining, printing and publish-

ing, chemical products, leather products,
primary metals and miscellaneous manufac-
turing—as well as total industrial and manu-
facturing aggregates, show statistically signif-
icant coefficients (at the 10 percent level) for
the added capacity utilization lags. The sums

of the capacity utilization coefficients suggest
that the conclusions about the relationship

remain essentially unchanged. Nearly all of the

sums equal the single coefficient shown in
Table 2, and with the exception of stone and

earth minerals, stone, clay and glass products,
and primarymetals, the significance of the total

estimated relationship between capacity uti-
lization and price changes remains unaffected
by the change in the forecasting equation’s

lag structure.

Two conclusions emerge from the analysis
in this article, First, although the possibility

of forecasting inflation based on the relation-
ship between capacity constraints and prices
is appealing, the evidence from two-digit
industry data is weak. The simple forecasting

results reported in this article have not iden-
tified strong, consistent relationships between
prices and capacity constraints. Second, even

among the industries with a statistically

significant relationship, the size of the rela-
tionship is small. TI’hese results suggest that
current price changes are the best indicators

of future price changes, and that the fore-
casting information contained in the current
period’s capacity utilization rate is smaller in

magnitude than the informational content

of past price changes.
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Capacity Utilization and Net Output Price Curves for Selected Industries
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Capacity Utilization and Net Output Price Curves for Selected Industries
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Capacity Utilization and Net Output Price Curves for Selected Industries
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Capacity Utilization and Net Output Price Curves for Selected Industries
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Capacity Utilization and Net Output Price Curves for Selected Industries
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Regression Summary, Variable No. of Lags - Price Changas by 2-Digit Industries: 1/86-12/94
~i-, IT,.

2
IT,.

3
Sum ir’s cu, cu,.7 cu,.2 cu,.3 Sum cu’s R2

Aggregate Groups
Total industrial 0.38** 0.04** 0.23

(3.74) (2.17)
Manufacturing 0.47** 0.04** 0.35

(4.24) (2.58)
Mining 0.19 0.03 0.04

(1.62) (0.51)
Mining Industries

Metal mining 939** —0.03 0.17
(5.33) (1.03)

Coal mining _0.40* —0.01 0.09
(1.70) (0.40)

Oil and gas extractian 0.19 0.02 0.04
(1.56) (0.32)

Stone and earth minerals ~Q34@~ 0.01 0.12
(4.04) (116)

ManufactUrimg
Foods 0.25** —0.02 0.06

(3.05) (0.41)
Textile mill products 0.07 0.27** 0.28** 0.62** 0.01* 0.27

(0.76) (3.70) (3.09) (5.70) (1.67)
4pparel products 0.05 0.24** 0.25** 954** 0.00 0.36

(0.60) (2.95) (3.46) (5.53) (0.66)
~uniherproducts 0.46** QJQ** 0.10 fl73** 0.02 0.34

(4.83) (2.10) (3.48) (3.99) (0.72)
Furniture and fixtures —0.12 0.22** 0.30 QQ7** 0.17

(1.25) (2.00) (0.67) (3.33)
Paper products Q4Q*~ 0.22** 0.6L*~ 0.06” 0.50

(3.98) (220) (5.04) (3.32)
Printing and publislurig —0.08 0.Olfl 0.11

(0.69) (3.42)
Chemical products 639” 0.36** 0.74” 0.04 0.53

(4.30) (3.68) (8.81) (1.55)
Petroleum products 040** 0.35 0.18

(3.52) (0.94)
Rubber and plastics products 0.18 Q37** ~~54** 0.02** 0.30

(1.34) (4.24) (4.54) (2.6])
Leather prodticts —0.05 0.28” 0.23* —0.00 0.09

(0.63) (2.98) (1.81) (0.42)
Stane clay and glass products 0.26” 0.01 0.10

(2.75) (1.51)
Primary metals 0.52” 0.02” 0.39

(5.07) (3.07)
Fabricated metals 0.11 0.35” 0.23 0.69” 9fl3** 0.58

(1.04) (3.73) (2.92) (6.10) (3.26)
Non—electrical machinery 0.2)” 0.32” 0.26” Q79** 0.00 0A4

(2.72) (4.08) (3.26) (12.81) (0.93)
Electrical machinery —0.00 0.01 —0.04” 0.0] 0.02 0.00 0.06

(0.04) (0.66) (2.00) (0.23) (1.18) (0.45)
Transportation equipment —0.08 0.01 0.01

(0.70) (0.63)
Instruments 0.07 0.18 0.25* 0.02 0.08

(0.97) (3.62) (3.70) (1.49)
Miscellaneous manufacturing 0.14 0.02” 0.16

(1.62) (3.07)

cri~sin parentheses - ~Lnatessgnificance at 10 percent. ** denotes significance at 5 percent.
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. 117.2 1T~.3 Sum Ifs

0.34 -005 -0.10 0.19
(2.93) (046) (1.19) (148)
0.46 —020 0.03 0.28

(2.69) (188) (0.30) (2 32)
0.13 007 —0.05 015

(0.97) (090) (0.52) (106)

0.47 -022 -0.02 024
(5.93) (1 93) (0.20) (212)

—0.42 —012 0.05 —049
(1.88) (1.18) (0.54) (155)
0.12 007 —0.09 0.09

(0.90) (09]) (3.00) (0.61)
-0.32 -003 0.06 -028
(3.24) (0.29) (0.70) (137)

0.21 009 0.06 024
(2.44) (1.04) (0.40) (189)
0.07 027 0.26 061

(0.80) (3.58) (3.00) (533)
0.04 024 0.25 053 *

(0.49) (2.92) (3.60) (519)
0.48 —013 —0.04 031

(4.00) (1.09) (0.41) (2.16)
—0.22 0.15 0.04 —002
(174) (1.52) (0.35) (015)
0.35 017 0.05 056

(3.36) (2.24) (0.60) (353)
-0.12 -003 0.10 -005
(1.00) (0.35) (1.00) (0.26)
0.42** 947** —0.15 974**

(4.97) (4.53) (1.61) (9.42)
0.43” _0.21** 0.10 0.32”
(3.3]) (2.19) (0.83) (2.74)
0.)] 0.32” 0.07 0.49”

(0.67) (4.47) (0.58) (4.21)
—0.09 0.27” 0.11 0.29**
(1.06) (3.19) (1.57) (2.66)
0.20” —0.00 0.25” 945** —0.01

(2.37) (0.03) (2.44) (2.86) (0.25)

uatios in parentheses. * denotes significance at 10 percent. denotes significance at 5 percent.
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Sum cu’s R2

0.04 021
(2.90)
0.04 0.35

(3.01)
0.00 0.06

(0.02)

-0.04 0.71
(1.52)
0.02 0.15

(0.7])
—0.0) 0.08
(0.13)
0.02 0.34

(1.78)

007

029

0.17

037

II [~F~
MAY/JUNE 1995

Regression Summary, Fixed No. of Lags - Price Changes by 2-Digit Industries: 1/86-12/94
cu, cu,.1 cu,.2 cu,.3

—0.01 018 —0.15 007
(0.17) (1.97) (2.06) (045)
0.05 0.08 0.02 —032

(1.21) (1.14) (0.28) 2.64)
0.28 0.13 —0.4) 000

(1.07) 0.38) (0.83) (001)

—0.04 0.01 —0.06 0.05
(0.48) (006) (0.66) (0.43)

—0.06 0.02 0.01 005’
(1.36) (0.7/) (0.20) (2.58)
0.86 0.56 —0.16 —015

(2.46) (0.95) (0.27) (0.42)
-0.02 003 -0.00 00]
(1.35) (1.62) (0.01) (038)

-0.02 0.04 0.10 -0.02
(0.27) 10.19) (1.09) (0.30)

—0.00 0.0] 0.01 •-0.0•I
(0.21) (0.81) (1.12) (105)
0.00 0.01 0.01 00]

(0.12) 067) (0.31) (059)
Ut 0.31 —0.14 009

(2.7/I (168) (2.06) (1.67)
-0.0) -001 0.02 002
(0.54) (058) (1.14) (1.46)
0.03 0.05 0.01 000

(1.25) (1.59) (0.23) (0.0/)
0.03* 0.06 0.00 005

(1.97) (3.5)) (0.05) 131/)
0.07* 0.07 —0.09” —0.02

(1.80) (1.26) (2.58) (0.64)
0.27 -0.30 0.34 -0.29

(1.27) (0.76) (0.56) (0.73)
0.00 —0.02 0.03 0.02

(0.15) (0.64) (0.60) (0.76)
0.01 0.01 0.03 -0.05”

(0.46) (0.49) (1.31) (2.95)

Aggregate Groups
Total industrial

Manufacturing

Mining

Mining Industries
Metni mining

Coal mining

Oil and gas extraction

Stone and earth mineials

Manufacturing

Foods

Textile milt products

Apparel products

Lumber praducls

Furniture and fixtutes

Paper products

Printing and publishing

Chemical products

Petroleum producis

Rubber and plastics produc:s

Leather products

Stone clay arid glass products

Prirory metals

fabricated metals

Nan eluct!ica’ mac½ine’y

Electricai machinery

Iransoartation equip:re7t

tn~truinenb

Miscel:oneaus inanufarturing

0.02
(0.34)
0.01~

(1.90)
0.00

(0.82)
-0.02
(1.08)
0.02~~

(4.33)
0.084*

(3.32)
0.0]”

(3.29)
0.02

(1.08)
0.03

(0.19)
0.03”

(3.34)
-0.01
(1.15)

—0.00 0.00 0.0) 0.01k
(0.08) (0.10) (0.88) (1.71)

0.24

0.52

0.25

0.57

0.17

0.34

0.17

0.17

0.45

0.60

0.45

0.11

0.07

0.10

0.25

0.41*_
(4.60)
0.09

(0.91)
0.2]”

(2.6])
-0.03
(0,25)

—0.08
(0.75)
0.05

(0.68)
014

(1.50)

0.0)
(0.08)
Q39*4

(4.67)
0.31”

(4.34)
0.13

(1.33)
—0.20”
(2.28)
0.17

(1.51)
0.11

(1.31)

0.35
(3.36)
0.24”

(3.10)
0.27”

(3.51)
0.20”

(2.76)
0.03

(0.45)
0.09

(1.38)
—0.16
(1.58)

0.58~~~
(4.61)
0.724*

(5.56)
079~~

(10.91)
9 39*4

(2.09)
-0.25
(1.3))
0.31”

(2.20)
0.10

(0.78)

0.07~~
(3.10)
0.04”

(2.10)
—0.01
(0.58)
0.01

(1.07)
-0.01
(0.34)
0.02

(0.86)
0.03~

(1.92)

-0.00
(0.18)

-0.03
(1.36)
0.02

(1.10)
-0.03”
(2.02)
0.01

(0.35)
-0.03
(3.22)

-ft01
(0.47)

-0.01
(0.32)
-0.00
(0.22)

-0.0]
(0.77)
0.00
(0.0])
-0.02
(0.77)
0.01

(0.39)
0.02

(0.89)

-0.04”
(2.08)
0.01

(0.80)
0.00

(0.01)
0.02

(1.09)
0.03

(1.18)
0.02

(0,86)
—0.02k
(1.74)

0.01
(1.24)
0.01**

(2.61)
0.00

(0.81)
0.00

(0.52)
0.01

(0.99)
0.02

(1.61)
0.02~~

(3.17)


