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2. _ZACH month the US. Department of Commerce
publishes a series of economic indicators, the most
widely followed of which are the compuosite indexes of
leading, coincident and lagging indicators.' The
significance attached to these series is attested to by
the prompiness with which their month-to-month
movements are reported and analyzed by the news
media® Fconomic agents monitor the behavior of
these indexes because, historically, they have been
thought to provide useful information on current and
future changes in the economy.”
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The objective of this paper is to describe how these
indexes are constructed and revised, to provide a de-
scriptive explanation for why they might provide n-
formation on future economic conditions, and to ex-
amine criticallv their usefuiness * In the final section of
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#For example, an estimate of the behavior of the Index of Leading
Indicators for August 1984 was released by the Depariment of
Commerce on September 28. That same day, the New York Times
carried a lengthy article with the headline “Econcmic Index Up by
0.5%" (Hershey [1984]). United Press International (1884) carried a
story headed “Indicators Rise Slightly in August.” On October 1, the
Christian Science Menitor carried stories focusing on the behavior of
the ieading index for August 1984 (Cook [1984] and Nenneman
[1984}), and The Wall Street Journal ran a story headed “"Economic
Index Eases Worries Over Siowdown” {Murray [1984]).

3For an authoritative discussion of the use of composite indicators for

forecasting, see Zarnowitz and Moore (1982). On the use of the
leading sertes for forecasting, see Hymans (1973), Stekler and
Schepsman {1973} and Neftci (1879). For a summary of work on the
use of the index of leading indicators for forecasting, see Gorton
{1982}

“This work draws on the following basic sources: Zarnowitz and
Boschan (1975a, 1975b), Moore {1984) and Zarnowitz and Moore
(1982).
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the paper, the difficulties inherent in using the index
of leading indicators as a forecaster of future eco-
nomic conditions are discussed. Emphasis is placed
on the leading indicator index since it is the most
widely reported and well known of the indexes
considered.

individual and composite indicators are used to
predict downturns and upturns in the economy and
to monitor the degree of strength or weakness in a
recession orrecovery. Analysts generally acknowledge
that in order for individual indicators to provide useful
information they should have the following character-
istics: (1) they should represent and accuralely mea-
sure important economic variables or processes; (2)
theyv should bear a consistent relationship over time
with business cycle movernents and turns; (3) they
should not be dominated by irregular and non-cycli-
cal movements; and (4} thev should be promptly and
frequently reported” These requirements ensure that
the best indicators regutarly provide timelyv economic
information on the stages of the business cycle.

On the basis of these criteria, the Bureau of Eco-
nomic Analysis has evaluated, and continues to evalu-
ate, hundreds of economic time series. Only those
series with a good overall performance that are avail-

*If a series did not bear a consisient relationship over time with the
pusiness cycle, it would not be usefut as an indicator of business
cycle conditions. If a series was dominated by non-cyelical factors, it
wouid not be possible to "read” cyciical developments from the
behavior of the series. A series should be promptly and regularly
reported in order to provide a steady stream of timely information.
For a demonstration of the format application of the criteria used for
evaluating the usefulness of econcmic series as indicalors, see
Zarnowitz ang Boschan (1975a).



able monthly with a short time lag and are not subject
to large revisions are candidates for inclusion in the
three major composite indexes.

The composite indexes of leading, coincident and
lagging cvclical indicators each measure the average
behavior of series showing similar leading, coincident
and lagging timing at business cvcle turns. Compo-
nents of the indexes are also chosen so as to represent
as broad an array of diverse activities and sectors as
possible. This requirement is meant to ensure that the
composite indicators continue to monitor and ciosely
shadow economic activity, even if the causes and na-
ture of cyclical change vary over time and the perfor-
mances of some individual indicators deteriorate.
Since each business cvele has unigue characteristics,
individual series can be expected to perform better
during some cycles than others. Without prior infor-
mation on the causes of current econornic change, it
seems best to rely for information on groupings of
series rather than individual series.

Table 1 lists the components of the three composite
indexes. The leading index consists of individual com-
ponents that might lead measures of economic activ-
ity.* For example, housing starts, new incorporations,
contracts for construction and new orders for ma-
chinery and equipment are leading indicators, since
they represent early commitments to future economic
activity.

The inclusion of some other components in the
leading index is less obvious and more involved. This
is partly because there is no single well-developed
theory linking each of the indicators to the business
cvcle. The economic series that make up the compos-
ite indicators are included primarily because they per-
form well statistically in relation to the cvele, not be-
cause they are the operational counterparts of
variables in an economic theory of business cveles.

There is usually sorne economic rationale, however,
for including each series in the index. An increase in
average weekly hours worked, for instance, presum-
ably leads the business ¢yvele since it is easier for em-
plovers to move to higher output levels in the initial
stages of an expansion by increasing the utilization of

¢A discussion of why the components of the index of Leading Indica-

tors lead the economy is provided in Moore (1984), chapter 21. A
detailed discussion of the relative strengths of the components ot
the Index of Leading Indicators is given in Zarnowitz and Boschan
{1975a}.
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labor than by increasing the number of emplovees.

The remaining components of the index of leading
indicators and the rationale for including them in the
index are the following: Initial ¢laims for unemploy-
ment insurance represent first claims filed by workers
newly unemploved or claims for subsequent periods
of unempiovment. Slower deliveries, which inversely
reflect the volume of business of firms supplving pur-
chasing agents in the Greater Chicago area, has been
found to precede changes in the actual volume of
husiness” The sum of changes in inventories on hand
and on order are assumed to reflect changes in the
desired stock of inventories. The desired stock of in-
ventories is assumed to rise if the anticipated level of
sales increases.

"Change in sensitive materials prices, smoothed” is
based on indexes of crude and intermediate materials
prices and spot market prices of raw industrial materi-
als. Movements in these prices are assumed to reflect
variations in demand relative to supply in the process
of building up or drawing down raw material invento-
ries. A rise in prices is taken to indicate increased
demand for the output of the manufacturing and con-
struction sectors. Stock price movements affect and
measure the general state of business expeclations
about future profits. When prospects for profits deteri-
orate, investment plans are shelved and expansionary
business operations are contracted.

The inclusion of money and credit indicators cap-
ture the impact of changes in real balances and the
availabilitv of credit on future activity. During the late
stages of a boom, bank deposit creation is limited by
the availability of reserves, and the rate of increase in
consumer prices begins to accelerate. The opposite is
true during a downturn. These effects cause the turn-
ing points in the rate of change in real M2 to lead the
turning points in the business cycle. The change In
business and consumer credit also is a leading indica-
tor, since many economic actions require financial
arrangements before their inception.

The components of the Index of Coincident Indica-
tors are measures of aggregate economic activity in the
areas of emplovment, real income, production and

"This is an ad hoc statistical criterion that seems in contrast to the
“soonomic” reasoning behind other components. The use of this
indicator is being questioned on the grounds that faster deliveries
reflect better management rather than slack demand. especially in
light of increasing compuierization.
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reat sales. The Index of Coincident Indicators. io-
gather with other coincident indicators, show how
well the economy is faring and is used o identify and
date the peaks and troughs in the business cvele. This
identification and dating, however, can only be done
after the turning poeinis have cccurred,

The ndex of Lagging Indicators is designed to
cordirm both downturms and uptuens in business ac-

tvity. Lagging indicators can also be useful for fore-
casiing purposes, because their turns sometimes lead
the opposite turns of the leading indicators. Lagging
indicators, such as bank interest rates, unit labor
costs, Inventory holdings and outstanding debt are
assoviated with the cosis of doing business. Reduc-
tions in these items during a recession lay the basis for
the subsequent uplum, as well ag having an enhanc-
ing effect on such leading indicators as commitments
to invest, inventory accuwmulation and new credit
outstanding.



Construction of the composite indexes involves sev-
eral statistical operations on both the individual data
series that make up the indexes and on the indexes
themselves. These steps are described in this section.
The accompanying insert provides an illustration of
how the indexes are constructed.

The first step in constructing the composite indexes
involves standardizing the individual series. Standard-
ization prevents the relatively volatile series from
dominating movements in the composite index. If. for
example, a series typically exhibits large percentage
changes, a failure 10 standardize would cause this
series to swamp the effects of series that typicaily
change by more modest amounts.

Foreach individual series, the month-to-month per-
centage change is calculated. (For series alreadyv in
percentage form or in ratio form the month-to-month
difference is taken. The percentage changes in a com-
ponent series are then standardized by dividing them
by the long-run average percentage change in that
series without regard to sign (the standardization fac-
torl® These standardization factors are shown in
table 1.

“The sum of the percentage changes of even a highly velatile serigs
might be zero if jarge negative values are just as likely 1o be followed
by large positive values s more negative values. For this reason,
tha sum of the absolute values of the perceniage changes isused as
a measure of volatility, This means that the standardization factor of
a series that alternates in value between + 1 and -1 is the same as
the standardization factor of a series that has values of anly ~ 1.

A composite index is constructed by weighting the
standardized changes of its components. The weight
assigned each component is determined by the over-
all score each series receives on the basis of a number
of seonomic and statistical criteria. The application of
these criteria invelves both objective and subjective
avaluations of such factors as seonoemic significanoe,
timely recognition of business cvele turning points,
degree of conformity to the stages of the business
cvele, quality and availability of current data, and the
impuortance of non-cyvelical movements in the serigs”
The largest weights are attached o those components
with the best overzll performance on the basis of these
eriteria. The weighis attached to the components of
the composite indexes are shown in table 1T As can be
seen, these weights do not vary between components
bv as much as the standardization factors do.”

The raw percentage changes in the leading and lag-
ging indexes, given by the sum of the weighted stan-
dardized percentage changes of thelr componenis,
are then adjusied so as to facilitate comparison with
the coincident index. This is done by equating the
cumiglative sum over time of the absohite valuss of
changes in the leading and lagging index with the sum
of the absolute values of changes in the coincident
indexy, The index standardization factors based on
data over 1948-81 appear in table 2

*For g detalied explaration of the principiss upon which the scoring
system is based, see Zarmowiiz and Boschan (1978a; and US.
Depariment of Commerce {1984},

whuerbach {1882) has argued that a simple average weighling
scheme visids a leading composite index thal is very similar 1o the
official ieading index and thal elaborate proceduras for determining
weighls are therefore unnecessary.



In addition, a trend adjustment procedure is used
to make the trends in the three major composite in-
dexes equal to the average of the trends in the compo-
nents of the coincident index. This is done by sub-
tracting the trends in the leading, coincident and
lagging indexes (0.132, 0.446 and 0.253, respectivelv)
and adding in the average of the monthly trends in the
components of the coincident indexes (0.271)." The
trend adjustment facilitates the use of the three in-
dexes as indicators of levels of activity. The trend ad-
justment factors are listed in table 2.
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A preliminary estimate of the performance of the
composite indexes for a given month appears ioward
the end of the following month. The July issue of
Business Conditions Digest, for example, carries a pre-

"Details on trend adiustment can be obtained from U.S. Department
of Commerce (1984).
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liminary estimate of the composite indexes in June.
The August issue of Business Conditions Digest will
then carry a revised estimate of the June indexes. The
second estimate typically differs from the first because
data on some series were not originally available and
because data that were originally available have been
updated.

The net effect of these revisions is often a significant
change in the estimale of the performance of the com-
posite indicators. Table 3 illustrates that the absolute
size of the first revision in the indexes of leading, coin-
cident and lagging indicators averaged about 0.5, 0.3
and 0.3 percentage points, respectively, for the first
nine months of 1984. These revisions appear to be
substantial, giver that the preliminarv estimates of the
monthly changes in these indexes have average abso-
lute values of only about 0.7, 0.7 and 1.0 percentage
points,

The sources of revisions in the three indexes vary
from one month to the next. It appears, however, that
for the monthly estimates during 1984 the subsequent
availability of data on series not available initially ac-
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countis, on the average, for over two-thirds of the first
revision in leading and lagging indexes and about one-
half of the revision in the coincident index. The bal-
ance of the revisions are due to updated estimates of
data that were available for the initial estimates.”

Estimates of the composite indexes are subject to
revision for a period of 12 months. The first and last

2These observations are based on the following analysis. Let the first
and second estimates of the rate of change in a composite index be
%, and x,. The revision is given by r, = x,, - X,,. The portion of the
revision due to the updating of data series available for constructing
Xy can be calculated by estimating the change in the composite
indexes assuming the continued nonavailability of data on series not
originally available. if this estimate of the change in the composite
indexes is denoted by e, the revision in the composite indexes due
to updating data is given by u, = e,— x,,. The portion of the revision in
the behavior of the composite indexes due to using data on series
not availabte for the inittal estimate is givenby a, = x4 ~g,{= L —u,).
The relative contributions of updated data and increased data avail-
ability are defined to be

u = {Zu, (Sign of M(E, ),
and
a = (Z.g {sign of r}}/(Z Inl),

respectively. Clearly u + a = 1, For the new composite indexes
defined in table 1, u = .7, .6 and .8 for the leading, coincident and
lagging indexes for the period January 1984 to July 1984. Revisions
seem to be mostly due to the use in later estimates of initially
unavailable data, at feast over the time pericd considered and for
differences between the first and second estimates of the indexes.

s
Eat

available estimates of the leading indicator from 1979
to 1983 appear in chart 1. As we can see, these esti-
mates sometimes diverge by substantial amounts. In
table 4, the average absolute values of successive revi-
sions in estimates of changes in each composite indi-
cator from 1979 to 1983 are presented. For purposes of
comparison, the table also includes the average abso-
late value of selected estimates of the percentage
change in each index. The average absolute value of
the first revision ithe difference between the first and
second estimates] in the leading indicator is calcu-
lated to be 04, and the average absolute value of revi-
sions subsequent to the first revision ithe difference
between the final and second estimates! in the leading
indicator is found to be 0.5. Since the average absolute
value of the total revision ithe difference between the
final and first estimates! in the leading indicator 0.6/ is
iess than the sum of the individual revisions (0.9}, it is
apparent that successive revisions sometimes over-
shoot the final estimate. Given that the final estimates
of the leading, coincident and lagging indicators have
average absolute values of only 1.0, 0.7 and 0.9, respec-
tively, errors in early estimates would seem to be sub-
stantial.

The difficulty created by error in early estimates can
be illustrated bv considering recent months during
1984, From table 3, it can be seen that the first estimate



FEDERAL RES

L

Char 1}

First and Final Estimates of Leading Index

P:rcem Percent
3 3
. i
AL
2 W 2
; [ AV
z % H -
i __é H Vs Eg % % H 1
| R A
0 ] A V # 0
VAV ~ i
LA \J A
Y V
-2 V L A -2
-3 { -3
First estimate
-4 V -4
-5 -5
1979 1980 1981 1982 1983

P
Z1%



PERERAL MESERVE BANK OF 87, LOUS

of the percentage change in the leading indicator in
May was negative. The second and subsequent (not
shown) estimates for May are positive. The first and
subsequent estimates for June and July {as of the mid-
dle of December} are negative, This makes the behav-
ior of the index during August of some interest. For
August, the first estimate was positive { +0.5), the sec-
ond negative (-0.1), and the third (available in Novem-
ber] positive {+0.1i. A further illustration of the dif-
ficulties created for forecasting is taken up in the next
seciion.

One way of evaluating the index of leading indica-
tors is to examine its ability to predict the onset of a
recovery or a recession. This is usually done by observ-
ing the number of consecutive monthly declines or
increases in the index.” If the index has been rising
steadily and the economy has been expanding, afallin
the index for several months heralds a recession. Like-
wise, if the index has been falling for several months
and the economy has been depressed, a rise in the
index over several months heralds a recoveryv.

This approach to forecasting the business cycle be-
gins by specifying the number of successive months of
reversal in the index’s behavior necessary to predict a
turning point in the cvcle. In general, the method is
more reliable the greater the number of consecutive
months of decline or increase required to forecast a
turning point. When the lead time in the forecast is
increased, however, it reduces the number of consec-
utive months of reversal required to make a forecast.

Using both two and three months of consecutive
movement in the index as a criteria for prediction,
Wood (1984] has reported the reliabilify and lead time
of using the leading index to forecast turning points in
the economy's rate of growth. His observations are
reported in table 5.

SFor a discussion of an alternative criteria for forecasting turning
points, see Zamowitz and Moore (1982). Work by Zamowitz and
Boschan {19755) suggests that the ratic of the coincident indicator
to the lagging indicator would be a useful predictor of turning points.
Moare (1969) first suggested the use of the ratio of the coincident to
lagging indicators for forecasting purposes. For a history of the basic
idea that lagging indicators might fead, see Moore (1884}, chapter
23.

These data reveal that the index of leading indica-
tors has forecasted every recession and growth reces-
sion (which occurs when the rate of growth in the
economy slows down! since 1948.7 A negative nuunber
indicates the number of months by which either a
two- or three-month rule leads a peak or trough in the
rate of growth. A positive number indicates the num-
ber of months by which the use of the rule lagged
behind a turning point. For example, since the leading
indicator declined for several months starting in Au-
gust 1948, two- and three-month declines in the indi-
cator lead the growth cvcle peak in November 1848 by
one and zero months, respectively.

Use of a two-month rule for forecasting a growth
eyele peak gives a longer lead time than the three-
month rule by more than one month for the reces-
sions starting in both December 1969 and January
1980. This means that there were isolated consecutive
monthly declines in the index in February and March
1969 and in November and December 1978, that is,
declines that were not immediately followed by
recession.

The lead times in table 5 refer to the forecasting
performance of the final estimates of the leading indi-
cator. In general, the final estimates are not the same
as the initial estimates. These differences between
early and final estimates of the indexes can sometimes
create serious problems in forecasting turning points
in the growth cvcle. For example, table 5 indicates that
three consecutive monthly declines in the leading in-
dicator forecasted the onset of the 1980 recession by
five months. These declines in the final estimate of the
leading indicator, which occurred during June, July
and August 1979, are shown in table 6. The problem
with this analysis from a forecasting viewpoint is that
the first and second estimates of the leading indicator
did not register declines for August. The second esti-
mate for August 19749, which became available at the
end of October 1979, showed a positive rise in the
leading indicator of 0.1 percent. As this example ilfus-

“A growth gycle is a fluctuation around the long-run trend in economic
growth. Most business cycles contain, and coincide with, one
growth cycle. The business cycle starting at the end of 1948 con-
tained two growth cycles. The dates in table 5 indicate that eco-
nomic growth stowed down from March 1951 to July 1952, then
picked up again to peak in July 1953, at which ime a recession
began. The very long business cycle starting during 1960 contained
three growth cycles, with siowdowns in growth starting immediately
after May 1962 and June 1966, and upturns in growth starting in
October 1964 and Qclober 1967. A recession did not begin until
December 1969. For a discussion of the concept of growth cycles,
see Moore (1984), chapter 5.



trates, the likely magnitude of revisions in preliminary
estimates of change in the compeosite indexes compli-
cates the interpretation of signals in the short run.

Additional qualifications also need to be made con-
cerning the forecasting ability of the index of leading
indicators:®

(1) The leading index has falsely forecasted the on-
set of recession on at least three occasions. The index

“These reservations also apply generally to the use of the ratios of
the leading to coincident and coincident to lagging indexes that have
also been suggested as predictors of economic activity.
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declined for three consecutive months in late 1960
and a recession didn't start until 17 months later. The
index fell for two consecutive months in mid-1963 and
mid-1971 and recessions did not begin until two or
three years later.

{2} There is no clear a priori criteria as to whether
declines in the index forecast a full-blown recession or
merely a significant slowing in the economy. Consecu-
tive monthly declines in the index preceded slow-
downs, but not recessions, in economic growth in
1851, 1862 and 1966.

(3} The lead times by which the leading indicator
predicts a turning point are highly variable. Indeed,

T
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the three monthly declines in the index in December
1955, January and February 1956 were so far ahead of
the business cycle peak that occurred in August 1957
that they can almost be regarded as a false signal.
Given the historical tendency of the U5, economy to
exhibit cyclical fluctuations, a recession eventually
will follow a decline {or any other movement for that
matter} in the indicator. In order for the indicator to be
a really useful forecaster, it also would need to forecast
the timing of a recession within narrower hounds than
it has since 1948,

4) By using the most up-to-date version of the in-
dex, a favorable bias is introduced into this evaluation
of the predictive performance of the leading indicator.
The components of the index and the standardiza-
tion, weighting and trend factors have been altered
continually through the vears. Currently, thev are
based on data from 1948-81. The current index has

- been designed so as to obtain as favorable an ex post
record as possible. While this is the appropriate
means for constructing an index that will lead future
ecanomic activity as reliably as possible, the applica-
tion of the current index to historical business cvcle
data does not measure the forecasting performance of
the leading indicator actually in use when the fore-
casts were made.

in summary, the usefulness of the index of leading
economic indicators for forecasting would seem to be
seriously circumscribed by the problem of the highiy
variable lags by which economic activity follows the
index, and by the large revisions by which initial esti-
mates of the index are adjusted.
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