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The Conérence Boall's

Business Cyle Indicdors Poject

s pat of a long-tem stetegic
A plan to redeploy its resouces to

respondo a dhangng econory,
and in paticular, to improve the US.
national accounts, the Bueau of
EconomicAnalysis of the Dgartment of
Commece selectedThe Conérence
Boad to be the n& custodian of the &if
cial composite leadingcoincident,and
lagging indexes.The Boad also @reed to
maintain theBusiness Cye Indicators

daabase which indudes the composite

indexes and a set of economic issr
known as théleading indicaors” as well

About The
Conference Board

Founded in 1916The Conérence
Boad is a pivate, not-for-profit, non-
advocagy organizdion. We ae a
worldwide reseach and lisiness
membeship goup, with more than
2,700 coporate and other membgin
more than 60 nigons. We pioduce a
wide range of reports and peodicals,
conduct mmewous conérences and
seminas, and organizz peer oup
councils br senior ®ecutves tha
cover every aspect of bsinessplan
ning and mamgement.Assuming the
responsibility 6r computing the com
positeindexes and maintaining the BCI
database suppts our mission to
improve the lisinesenteprise system
and to enhance the coibition of
business to society
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as moe than 200 other economic i,
and to stdra relaed pultication, also
called Business Cye Indicdors.

The irst indgpendent elease of the
composite leading inddoy The Conérence
Boad was on druary 17,1996.The frst
issue ofBusiness Cye Indicaors was
published in Fbruay 1996. In
December 1996The Conérence Boad

urveiled rvisions to the composite

indexes,which ae explained in the ar-
cles induded in this pakage. (These &ti-

cles were first published in the December

1996, Jaruaty 1997,and February 1997
issues oBusiness Cye Indic&ors.)
Business Cye Indicators puts ece
nomic information into the hands of user
in a timely manner so thdt can seve as
an impotant tool br monitoing the lusk
ness gcle. In adlition, this report will be
the pimary vehide for introducing nev
economic indictors tha The Conérence
Board is developing including ary future
revisions to the leading inde Annual
subsciptions ae $125 ér first-dass mail
and $95 ér pubication-dass mail.The
newvs release dr “Leading Economic
Indicators and Releed Composite Indes”
is available by fax, at $40 per war or
mail, at $24 per par Call (212) 339-0345
to orer these seices. Futher informéation
on the Business Cieg Indicdors pioject,
including the entie daabase in electimic
spreadsheetdrm, is on the Intamet a
www.tcb-indicdors.og.

Overview of the Cyclical
Indicator Approach

Careful anaysis of gclical indicaors
has poven to be usefuldr monitoing
and pedicting altenaing waves of ece
nomic epansion and cordction knevn
as the bisiness ycle. Cydical indicaors
are economic sérs tha are dassiied
into three céegories—leadingcoincident,

and lagging—based on the timing of their
movements.The leades ae those sées
that tend to shift diection in agance of
the husiness ycle, and br this eason
they get the lions shae of the &ention.
The coincident indidars, sud as
employment and prduction, are bioad
seiies tha measue gygregate economic
actvity; thus thg deine the lnsiness
cycle. Lagging indicaors tend to bange
direction after the coincident ses.
These seées ae used to comfm tuming
points and to &m of stuctural imbalances
tha are developing within the econom

The seies tha are pubished in
Business Cye Indicaors have been sub
jected to arious testsincluding conbrmity
to the gnerl husinessycle and consistent
timing as leadinglagging, or coincident
seies. No single time sis fully qualifies
as an ideal ylical indicaor, however,
and it is impotant to analze goups of
indicaors and look &r common ptiems.

The leading coincident,and layging
composite indees ae constucted as
averages of the most eliable cyclical
indicaors; these indees smooth out aopd
pat of the \olatility of the individual
seies. Diffusion indeces,which measus
the popottion of a set of indidars tha
are rising, are useful because theell
how widespead a pdicular husiness ycle
movement has become

It is often eported tha a thee-month
dedine in the leading inde signals a
recession. Butdv economists actuall
use sub a simple and iméxible rule.
Historical anaysis shavs thd a detine
of between 1 to 2 peent br the leading
index and detines in d least half of the
componentser a six-month pévd is a
reasonhble, but not peréct citerion for a
recession @wming. The US. econory is
contirually evolving and is &r too com
plex to be summazed Lty one or tvo
economic sees. 2%
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Details on the Rasions in the Composite Inges

The Conérence Boatt will make
important dhianggs to the leadingoincident,
and lagging composite indes. Most
notavorthy are the dangs in the com
position of the leading inde Two of the
eleven curent component sias will be
deleted:change in sensitve maerials
pricesandchange in unfilled orders for
durable goods.One seies will be adled:
interest rate spread 10-year Treasury
bonds lesséderal funds. These banges,
which were first desdbed in last montls
issue are expected to impmve the petdr-
mance of thecomposite leading ind&.
The following is a fuller discussion of the
revisions and their é&ct on the histacal

n December 30,1996, when
November d&a ae first reported,

cyclical patems for the composite leading
coincident,and layging indexes.

Components of the Leading,
Coincident, and Lagging
Indexes

Table 1 lists the components of the

leading coincident,and layging indexes
and notes all sign@fant evisions.This téble
also shws the ney standadizaion factors
that are associted with eab component.
The two deletions fom the leading inde
are being made because these inmica
tend to gve “false signals’and because
reliable replacements could not beund
Moreover, dropping these tw seres
improves the gclical performance of the

leading ind& in recent yais. The adled
sefes, the inteest mte spead has
become a widglused brecasting aiiable
and stating with next months issue it
will be regulaly reported as a leading
indicator in the thles and bats of this
pubication. (Last montls issue inktdes
a chat of this seies.)

Other revisions to the leading indidars
are being made tceflect changes in déa
availability and impoved stéistical pactice
These bangs will, however, have little
effect on the yclical performance of the
composite leading inde

(a) Initial claims for unemployment
insurance (BCI seies 5) will be
based on the seasoryadldjusted

Leading indicators

Coincident indicators

Lagging indicators

Table 1 Components of the Leading, Coincident, and Lagging Indexes

BCI-1 Average weekly hours, manufacturing

BCI-5 Average weekly initial claims for unemployment insurance
BCI-8 Manufacturers' new orders, consumer goods and materials
BCI-32 Vendor performance, slower deliveries diffusion index
BCI-27 Manufacturers' new orders, nondefense capital goods
BCI-29 Building permits, new private housing units

BCI-92 Change in manufacturers' unfilled orders, durable goods
BCI-99 Change in sensitive materials prices

BCI-19 Stock prices, 500 common stocks

BCI-106 Money supply, M2

BCI-129 Interest rate spread, 10-year Treasury bonds less federal funds
BCI-83 Index of consumer expectations

Index standardization factor

BCI-41 Employees on nonagricultural payrolls
BCI-51 Personal income less transfer payments
BCIl-47 Industrial production

BCI-57 Manufacturing and trade sales

Index standardization factor

BCI-91 Average duration of unemployment

BCI-77 Inventories to sales ratio, manufacturing and trade
BCI-62 Change in labor cost per unit of output, manufacturing
BCI-109 Average prime rate

BCI-101 Commercial and industrial loans

BCI-95 Consumer installment credit to personal income ratio
BCI-120 Change in consumer price index for services

Index standardization factor

* All deflators are based on the chain-weighted concept
** See the technical appendix for an explanation of all standardization factors

Standardization
Changes Factors**

none 222

total U.S., 4-week average .025

92%* .047

none .026

replaces BCI-20, 92%* .012

in millions .017
deleted --
deleted --

none .031

92%* .293

added .310

none .017

.654

none 487

adjusted for accruals .267

none 134

none 112

1.000

none .040

none .120

6-month percent change .067

none .250

92%* .118

none 211

6-month percent change .194

.825

Business Cye Indicaors
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(b)

()

the midlle of eab month) br the
total United Sttes and its teitories,
as eported ly the Dgatment of
Labor. Prviously, the initial-daims
seiies cluded Pueo Rico,monthly
averages were computed p prorating
the weekly dda seres,and a sparte
set of seasonal adjustmerdcfors
were developed spedi€ally for this
seiies. The dangs gedly simplify
the calcul#ions,but male little prac
tical difference in the belior of
this component and its coitiution
to the leading inde

(d)

Building permits (BCI seies 29)
will be in millions of nev private
housing units,which is the same
form reported ty the US. Census
Bureau. Pesenty, the pemits ae
corverted to an inde seies. The
chang removes a minor dgree of
imprecision due toaunding efects.
(e)
Manufacturers’ new orders, non-
defense capital goods industries
(BCI seres 27) will eplace contacts
and oders for plant and equipment
(BCI seies 20). The nev-orders
component constitutedaut 90 per
cent of the con#icts-and-afers sefes.
Analysis of the gcluded potion—
contracts br commecial and industal
building (plant) fom a nongvemment

source (FW. Dodge)— shaved tha
it is considesbly more wlatile than
the BCI seies 27 and it is not @liable
leading indic&dor on its avn.
Nonetheless,as gclical indicaors
the diference betwen the tw seres
is relaively small.

Both manufacturers’ new orders,
consumer g@ods and maerials
(BCI seres 8) andmanufacturers’
new orders, nondefense caital
goods industies (BCIl sefes 27)
will be put into constant-dollar ters
using dain-weighted ddators from
marufactuing shipments da (with
a base gar of 1992) andeported in
millions. Pesenty, the defators ae
constucted fom poducer pice
indexes, and these tw seres ae
reported in billions with some ati-
tional ounding

Money supply (BCI seies 106) will
contirue to be based on thedenl
Reseve’s M2 deinition, but will be
put into constant-dollar ters using
the dain-weighted ddator for per
sonal consumptiorxkpenditues (PCE)
with a base gar of 1992.The M2
deflator is pesenty constucted fom
a consumer pre index and has a
base gar of 1987.

Table 2 Timing of the Revised Composite Indexes
at Cyclical Turning Points

Composite Composite Composite
Leading Coincident Lagging
Index Index Index
Leads (-) or lags (+) at business cycle peaks (months)
Apr 1960 ....... -11 0 -3* +3
Dec 1969 ....... -8 -11* -2 +3
Nov 1973 ....... -9 0 +13
Jan 1980 ....... -15 0 +3
Jul 1981 ....... -3 -8* +1 +2 =&
Jul 1990 ....... -6** -18* -1 -9 -8*
Leads (-) or lags (+) at business cycle troughs (months)
Feb 1961 ....... -3 -2* 0 +9 +6*
Nov 1970 ....... -7 -1* 0 +15
Mar 1975 ....... -1 0 +18 +21*
Jul 1980 ....... -3 -2* 0 +3
Nov 1982 ....... -8 -10* +1 +6 +7*
Mar 1991 ....... -2 0 +21 +36*

* Timing of current version when different from the Department of Commerce

peak/trough designations
** .25 for absolute peak in cycle

4
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Four components of the leading imde
average weekly hours, vendor perfor-
mance stok prices, and index of con
sumer pectaions, are not beingleanged

The components of the coincident
index remain the same with one minor
change: personal incomeless transfers
(BCI seres 51) will indude an aditional
adjustment thta adds the diference
between vage accuals and dislirsements,
using a sees tha has ony recenty been
computed andeported by the Bueau of
EconomicAnalysis. The nev adjustment
removes bomis pgments thado not dllow
a regular patem and thus cannot be
directly ceptured by seasonal adjustment
factoss. This dhange smoothes some &
spikes in the pesonal income da tha
first gppeaed in 1992. In essencéhis
revision males the sées moe dosely
reflect ndaional income and GDP because
it assocites wage payments toser to the
petiod in which they are eaned instead
of when thg are receved

In the lagging index, commercial and
industrial loans (BCI sefes 101) will
use the samehain-weighted PCE dédtor
as does moryesuppy in the leading inde
Also, labor costs per unit of output
(BCl sefes 62) andconsumer piice
index for services(BCI sefes 120) will
be used in theokm of anmialized pecent
changs duing a six-month span instead
of monthly percent dangs tha are
smoothed using the Canadiailtefr
adjustment. These bangs hae little
effect on the yclical performance of the
two sefes and the Igging index.

Standadizétion factors in Table 1
detemine hav monthly changs in eah
component contipute to the montiy
chang in the associad ind&. These
factos ae designed toige eath compe
nent a similar oppdunity to contibute to
the dang in the inde in ary given
month and to equakzthe wlatility across
the composite indes. The component
standadization factos ae inversely
relaed to the eldive varance of the
individual componentsand the inde
standadizaion factos adjust the leading
and lagging indexes to hge the same
variance in month-to-month peent
changes as the coincident inxleg(See the
technical gpendix br further detail on
how these &ctos were deived and ho
they are used in conatcting the indees.)

The Conérence Boad



Turning Points in

the New Indexes

Table 2 compaes tuning points or
the nev and curent \ersions of the tree
composite indees. The revised leading
index has a shder lead time dér three of
the ive g/clical peaks since 195%ut a
longer lead & three lusiness ycle
troughs. Br example the g/clical peak &
6 months is loser to the economic dw-
tun in 1990 than the 18-month leadrin
the old \ersion (and a 25-month leadrf
the nev version if the &solute highpoint
in the 1983-96 pé&vd were dcosen).
There ae no notevorthy changes in the
peak and tugh d&es br the coincident
and laging indexes.

Effects of Revisions in the
Leading Index, 1984-96

Chat 1 compaes the ne leading
index with the curent \ersion since 1984
because it is imptant to look & the
entire recod of the evised leading inde
not just lead time befe recessions.
(Also see the ltats on pge 5 tha
illustrate the full histoy of the curent
versions of the thee composite indes
and the baits on pge A3 tha illustrate
the full histoy of the evised \ersions.)

Chat 1 shavs thd the nev leading
index has similar gclical propeties to
the old sees. Havever, a few differences
are noticeale:

(1) The“false signaltiven ly the detine
in the index during 1984 is mited in
the revised inde.

(2) The rvised ind& provides a moe

realistic signal of the 1990-91

recession.

(3) The“false signaltiven ly the detine

in the composite inoein 1995 is less

pronounced in theevised inde.

Analysis of the indiidual efects of
the diferent types ofevisions shavs tha
the dang in the components gimari-
ly responsite for the lesseningf the
“false signal’problems in 1984and 1995.
The moe realistic and shaer tuning
point in ealy 1990 ae the esult of both
the dangs in the composition of the
index and the evised fictos.

Still, the dait shaws thd the leading
index was eldively flat in the lae 1980s
and thatherwe is some ambiguityver the
peak dée bebre the 1990-91ecession.
Therefore, next months issue oBusiness

Cyde Indicaors will discuss citeria for

detemining recession wmings. This

will help darify the relevant issues in
interpreting detines in the leading inde

In paticular, a guide will be povided for

using the n& leading indg to signal
turning points in the econoyn

Conclusion

Chats of the thee composite indes on
pages 5 and 6 and thebtas on pge 26 use
the daa seies tha were reported on
December 3 based on thepedues used
sinceThe Conérence Boatt assumed their
responsibility fom the US. Depatment of
Commece in lae 1995. In net months
issue the evised composite indes will
completey replace the cuent \ersions.

The peceding gplandion of the evi-
sions to the composite indes is aimedta
helping eades male the most éient use
of these economic ses.As sugested i a
compaison of the histacal patems for the
curent and evised leading inde the nev
version should yield mer useful vamings
of tuming points in the tsiness ycle.
Caution is still needechowever, because
the impovements a reldively modest and
no single indictor or index is infallible. 2%

Chart 1 Revisions in the Leading Index
106 106
104 1= New Leading Index 1
102 | /"\ 1102
100 L f\/_/w/\\ 4 100
08 | 98
% | ] 96
Current Leading Index
9 | 4 94
92 L1 1 1 1 1 1 1 1 1 1 1 1 1 1192
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
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Technical Appendix: Calculating the Composite Indexes

The pocedue for calculding the composite indes has
five distinct stps. In the notidon belav, the“t” and“t-1" sub
sciipts refer to the cuent and pgor month,respectiely, and
the“x” and“m” subscipts refer to a paicular component of
the inde.

(1) Month-to-month changes ae computed br eac
component. If the component X is in peent hang
form or an inteest gte, simple aithmetic diferences
are calculted: x{=X{-Xt.1. If the component is not
in percent dilang form, a symmeitc altemative to the
corventional pecent dange formula is used:
X= 200*(Xi-Xt.)/(X+Xt.1)- (See belw for details on
this formula.)

(2) The month-to-month danges ae adjusted to equalie

the wolatility of each component.Standad deviations (%)

of the danges in eals component & computedThese sta
tistical measies of wlatility are inverted (w=1/), their
sum is calcuted (k-=», wy), and thg are restded so the
index's component standizétion factos (,=1/k«Vvy) sum
to one The adjusted lang in eab component is the
month-to-month lesang multiplied by the coresponding
component standdization factor (m=ryxX;).

(3) The sum of the adjusted month-to-month ltanges is

computed and an aditional adjustment is made to

equalize the \olatility of composite indexes.For the coin

six-month windev are not incoporated in the inde until the
entire index is recomputed (The Conérence Boad plans to
updde the sample perd and ecompute the engrhistoy of
the indexes once agar) Also, when daa for a paticular ind
caor ae not &ailable, the standatizaion factoss (r,) for the
other components arecomputed thamonth so thithey con
tinue to sum to oneNo change is made to the inddactor (f).

Computing the component contibutions. Steps 2 and 3
can be combined to compute the cilmitions of eah cont
ponent as R« ryxX;.

Changes in procedures. Prior to this evision, average
absolute banges vere usedinstead of standdrdeviations, to
measue the wlatility of each componen{The emaining poce
dures bllow those deeloped ly the Dgoatment of Commere
before the composite indeprogram was tanstred to the
Boad. (For an altendive desdption, see théSuwvey of Curent
BusinessOctober 1993.)

Additional technical details

Sample pefods. The evised indees starin 1959,which
is the frst year tha data for all component sers ae available.
Data thd were available as of December 8996,were used to
compute all of the standdiraion factos thd are reported in
Table 1. For the coincident inde the standaf deviations tha
are used to compute the stariagtion factos ae estiméed
using the sample ped: 1959-1995gxcluding two urusual

cident inde, no futther adjustment is made and the menth months in 1992 Wwen pesonal incomgindustial production,

ly (symmetic formula) pecent dang in the inde
is the simple sum of the adjustdthoges br eath compe
nent (==, m;). For the other tw indexes,ead monthy
sum (}) is multiplied by an inde standadization factor (f)
tha equalizs the wlatility across the indees.This factor
is the etio of the standal deviation of the pecent hianges
for the coincident inde(V;py) to the standardeviation of
the unadjusted peent dianges br the paticular compos

ite inde& (fleadVeoinViead flag™ VeoinViag)-

(4) The level of the index is computed using the symmet
ric percent change formula. The irst months value is
1 = (200+i1)/(200-k). The second montd’ value
l5 =11« (200+k)/(200-p) and this 6rmula is usedecur
sively to compute the indelevels for eatr month tha
data ae available.

(5) The index is rebased to aerage 100 in 1992The histe
ry of the inde is multiplied by 100 and diided by the

average for the 12 months of 1992.

Updating the indexes.Steps 1 though 5 age used to com
pute the composite inges br long (histoical) peiods. The
indexes ae updaed for the ldest and pavious six months of
data using the mdetemined fictoss from the sample ped.
Revisions in the components thiall outside of the mang

and sales tempaiily fell because of a hicane thahit Florida
For the leading inde two seoarate sample péods were used:
1959-83 and 1984-1995o1rthe lgyging inde, the 1959-95
petiod was used to compute standadeviations with two
adjustments thareflect the &ct tha BCl sefes 109 vas
unchanged betveen 1959—-65 and the dvurusual months in
1992 tha affected the psonal income da used to compute
BCI sefes 95.

Symmetric percent changes.The formula, 200« (X-X;_1)
I(X{+Xt.1), treds positve and ngative thanges symmetcal-
ly. When it shavs a one p&ent incease éllowed by a one
percent decease the level of X has etumed to its aiginal
value This is not tue with themore cowentional brmula,
100« (X{-Xt.1) /Xt.q4 where the same peent incease and
decease wuldleave X & slightly lower value The symmeic
percent hiang formula has been used since theludebut of
the composite indes in the l&e 1960s. Bothdrmulas,as vell
as a thid, increasingy popular altemaive based on tarith-
mic differencesproduce ety similar g/clical patems.

Rounding is avoided when&er possite until the fnal step,
when the indeis reported @ one decimal plac€One &ception
is the standalization factoss, which ase calculted to thee dee
imal places.)The inal rounding together with the symmetr
percent hiang formula in st@ 4,is the eason theaunded sum
of the eported contibutions fom eab component does not
always equal the simple psgnt diang in the ounded inde.

6 Business Cye Indicaors

The Conérence Boad



The Nevly Revised Leading Inde

T he Conérence Boad urveiled
revised leading coincident, and
lagging composite indees in
December 1996The most notgorthy
feaure of the evisions is the kang in
the composition of the leading ind®ne
seies was aded: interest rate spread
10-year Treasuly bonds less dderal
funds. Two sefes were deletedchange
in sensitive maerials pricesandchange
in unfilled orders for durable goods In
addition, minor changes were made to the
methods used to calctdacetain other
component sés (pimatily, chandgng the
deflators used to calcuta constant dollar
sefes).Also, the standalization factos tha

translde mo/ements in the components

into mo/ements in the inces were adjusted
to be consistent with the othdranges.

The December 1996 issue of this pub

lication provided details on thehanges,
including a compason of gclical tuming
points br the ngv and old leading indes.
This issue discusseswdhe nav leading
index might be used to anticipareces
sions,and eamines theecent histdcal
performance of the ne leading ind& in
more detail. The anasis also ties to
explain why the dange in the composition
of the leading indeis expected to impve
its perbrmance as an inditar of future
economic actiity.

Forecasting Recessions
With the New Leading Index

Followers of gclical indicaors ae
keeny aware of the dificulty of differen
tiating between df alse signaland d'real”
or accuate pediction of ecessionThe
long-standing ule of thumb tha three
consecutrte monthy dedines in the
conposite leading inde forewams a
recessiorhas not poven d@endale. It has
given d least onedlse signal ding six
of the past eightxansionsThis simple
rule misires too often because itewreacts
to shot-run marements in the leading inde
Expeienced usex of leading indictors
undestand the impadance of anatzing
the index and its components in a neor
pragmaic mannerand especiafl of ana
lyzing morements a@ss a span of mer
than thee months.

A downward movement in thecom-
posite index of leading indicaors of
2 pecent (annal rate) or moe over six
months, coupled with delines in the
majolity of the component sess,is needed
before a ecession wming can be con
sideed eliable. To illustrate the hisorical
performance of a ecession-wming rule
consistent with these ipciples, Chat 1
shovs six-month perent dangs (in
blue, anrualized) in the ne leading

index along with a disjointed line (in
black) tha denotes péosds when moe
than half of its component ses were
falling (i.e, the difusion index was belav
50 pecent).The dat shavs thad a recession
has usuajl just begun or is &out to bgin
when the éllowing two ciiteria ae met
(simultaneous}, actoss a six-montkpan):
(1) the annalized rte of dang in the
leading inde falls belav -2 pecent and(2)
the difusion inde is belav 50 pecent.

The ciccled rumbes in the bartt denote
the lead time of the aming bebre eab
of the past sixacessionsThe arerage is a
lead of 2 monthgompaed with an gerage
lead time of mag than eight monthf
peaks in the leading ind€seeTable 2 in
last month$ issue). Havever, it usually
takes moe than six monthsand some
times yeass, to detemine tha a peak has
occured in both the leading indeand
the geneal husiness ycle. Also, peaks—
defined as the high point in a paular
time span—ar sometimesrgaly affected
by revisions in d#éa (an &ample is dis
cussed belw). In day-to-day use a moe
systeméic gpproad like the kind used in
Chat 1 is needed ten tying to anticipge
the onset of aecession.

During the 1959-95 pard, using the
doube criteria mentioned laove yields
two false signals ofecession—one in 1966,

Chart 1 Leading Indicators—Composite Index, Diffusion, and Recession Signals
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The historical
performance of the new
leading index suggests
that future false signals
will be minimized.

Its true test, however—
whether it can predict
a recession in real
time—will have to wait:
The recent upward
movement of the new
leading index and a
rise in a majority of its
components signals
economic expansion
well into 1997.

8 Business Cye Indicaors

and then kiefly in mid-1995. In consst,
similar anaysis using the old leading
index shawed false signals in 1963966,
1984, 1988, and 1995. (See the Ma
1996 issue oBusiness Cye Indicators
for the old ersion of Charr1.)

cyclical peak is ambiguousnostly due
to the gnenl flathess in the leading
indicators, and theefore the leading inde
in those pass. (See the top panel ongea
5 and bars of the indvidual seies on
pages 7 and 8.)

In two cases—the 1981-82 and 1990-91 For the n&ly revised leading inde

recessions—bothiteria were met after the
economic dentum had bgun, demon
strating tha the leading inde and the
cyclical indicaor gproad in geneal,
sometimes tells gu wher you're going
only about the time gu get thee. In fact,
this is tue for all anaytic approades,as
was @ain demonsated ty both the
1981-82 and 1990-9&c¢essionsyhich
suiprised vitually all forecastes.

A pragmaic cyclical indicaor gpproac
would use the leading indand the douk
criteria discussediove, but would not ely
entirely upon it. Most impdant, this type
of anaysis can povide an edrer signal
of a tum in the econom than other
approadies. (A word of caution: Futue
issues of this puization will discuss hav
in some histdcal anayseslike the kind
in Chat 1,the perbrmance of the leading
index and other indidars might be ger-
staed because thigare based not upon @a
available a the time but upon evised and
presumaly more accuate, daa.)

Comparing the New and Old
Leading Index, 1984-1995

Although detines in the leading inde
in 1984 and 1995 ere not bllowed Ly
recessionsthe detines seen in the me
index are nuted when compaed with the
old version (see the tophait on pae 5).
The old inde shaved a 2.5 peent
dedine from its high point in 1984 and a
2.6 pecent detine from its high point in
1995; in the ne version, these ddines
were 0.9 and 1.2 peent, respectiely.
Therefore, the nev leading indg offers an
improvement oer the old ersion because
it seems to dierentide slavdowns in the
econony from full-fledged lecessions—
a development thacan be taced diectly
to the dange in its composition.

Except for the mostecent gcle, there
is little difference betwen hav far in
advance the old and meleading ind&
turned davn bebre eab of the past six
recessions (see last morsthissue dér
details). Duing 1988—-1990the specit
month tha should be desigted as the

the dsolute high point dimg the gclical
expansionwhich occured in line 1988,
is an olvious candidte. Histoiically, how-
ever, the leading inde has a ery slow
long-tem uptend—ony about one-thid
as fst as theerall econony—because
mary of the components sheeither little
or no long-un trend

If the leading inde were adjusted so
that its trend was the same as either GDP
or the coincident inde the dsolute peak
would occur nuch later than the midle
of 1988. Specitally, a trend-adjusted
leading inde would peak se to
Jarualy 1990, which is the month tha
The Conérence Boatt has desigriad as
the nev leading-ind& peak associad
with the 1990—91eacession.

The Leading Index in 1996

The old and n# leading ind&es both
shav clear upvard trends in theifst 10
months of 1996The old leading inde
advanced moe steady than the ne
index, perhas as a coection to its shar
dedine in 1995. In ap event, the ecent
upward movement of the ne leading
index, coupled with aise in a majaty of
its components dirrg the past six months,
justifies a belief thiathe curent economic
expansion will contime d least into the
first half of 1997.

Conclusion

This issueapolts on the histacal perbr-
mance of the me leading indg, which
seems to diérentige slavdowns in the
econony from tiue lecessions better than the
old leading inde. Hopefuly, this tendeng
will persist and dlse signals éim the nev
leading ind& will hencebrth be minimizd

Thetrue test of the neleading inde—
whether in dg-to-day useit can anticipte
an economic dentum—uwill have to avait
the net recessionThe curent economic
expansion seentgealtly enough to contime
well into 1997 ,andThe Conérence Boad
will be hgpy to wait as long as posdé
for this test2®
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CYCLICAL INDICATORS

COMPOSITE INDEXES
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CYCLICAL INDICATORS

COMPOSITE INDEXES
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Predicting Gowth With the Leading Indidars:
The Composit&/ersus the Difusion Inde

he composite leading indesum
I marizes m@ements in 10 economic

seies tha have historcally led
turning points in the gneal econory. As
an aerage of indvidual leading indiciors,
the composite smoothesuah of the
idiosynciatic volatility of its components,
while retaining common mementsThus,
it presents alearer and mog cowincing
picture of the lilely direction of the econ
omy than ag individual seres. Still,the
composite leading ind& can be wely
influenced b lage marements in indidual
seies.Thediffusion index of 10 leading
indicator components,which measugs the
propottion of the indicéors thd are tising,
provide a complementgisouce of useful
information &out the isiness ycle.

Last months issue oBusiness Cye

Indicators discussed the penimance of
a recession-&ming system thiauses both
the composite leading indend the cor
responding six-month difsion inde for
the leading indidars. This issue gplores
the walue of this difusion inde, relative to
the composite indefor predicting gowth
in the geneal econory.

Diffusion Indexes Versus
Composites

By constuction, diffusion indees shav
how widespead a parcular movement
among a gpoup of indicéors has become
The BCIl daabase intudes difusion
indexes pr two different time spans—one
month and six months-ef the components
of the leading coincident,and layging
indexes and ér emplgyment in 356
industies. (The irst thee difusion indees
are constucted ly The Conérence Boad
as par of theLeading Economic Indit¢ars
news releasewhile the emplgment-based
diffusion indees ae reported ty the
Bureau of L&or Stdistics.) Six-month dif
fusion indexes povide much moee reliable
signals of tuning points than one-month
indexes,which tend to be ety eratic.

Composite indees ae constucted
from the month-to-monthhanges in their

they can povide indgendent inbrmation.
Indeed they sometimes mee in opposite
directionsAlso, diffusion indexes,unlike
composite indees, do not diferentiae
between small and lge inceases (or
deceases) in the undging dda. Thus,
composite indees ae much moe sensi
tive to the sie of the mgements in the
individual components.

Last months BCI offered a tuning-
point rwle, in which a 2 perent annalized
dedine in the composite leading inde
coupled with a dll in the six-month
diffusion inde to less than 50 peent
sounds agcession &wming. Although this
rule is not bolproof, it is much moe reli-
able than the oft-quotedite tha a reces
sion is signaled Y three consecute
monthly dedines in the leading inde
The ldter citerion has @gven rumeous
false signals\er the yars.

Predicting Growth With
Both Types of Indexes

The datts on the top of pge 6 shav
tha movements in the leading inkléend
to foretell mosements in the coincident
index. A graphical compason of the six-
month etes of hlange sugests thathe
lead is stongest in the 2—4 monthange.
(The Setember 199&CI, which used
old versions of the indees,demonstated
that a shot lead time miches the gnesl
cyclical patems of the tw seres. The
results br the navly revised \ersions sha
a similar pg&em.)

The daitts on pge 6 also shwe tha
the six-month dfusion index for the 10
leading indickor components leads
changes in the coincident indeHowever,
a full objectve compaison of the pedictive
ability of the diffusion inde, especialy
relaive to the leading indegis difficult to
perform with chats alone Therfore,
Table 1 eplores the pedictive paver of
both the composite leading indand the
comresponding dfision seies using a
staistical measwr of fit called R-squae
R-squae measws the parent of the

individual components (see the Decembervariance of the drecasted ariable

1996BCI for details on the methodajy).
Even when composite and difsion

(monthl peccent dianges in the coincident
index, in this case) thacan beé'explained”

indexes ae based on the same componentshy movements in the leading ses. It is

Business Cye Indicaors

analgous to measas of corelaion
between tvwo varables, but more useful
when gplied to brecasting equimns tha
have distinct gplandory variables and a
predicted ariable. R-squae would equal
one if the equigon was peréct in its ft,
less than one and nethan ero in inter
vals where thee is a useful &t less-than-
perfect it, and is ¢ose to or equal toezro
in the intevals where the equion is rel-
atively useless.

Table 1 tabulates R-squaes br leads
of one to tvelve months and diérent
explanaory varables constucted fom
the two types of leading indes (see the
table notes 6r details). Although this
exercise is based on simple celgions
and is not a substituterf more comple
forecasting equins and testst is helpful
in detemining the best lead timesifthe
two seres and comparg their eldive
performance as mdictos of the pace of
economic gpansion.

Table 1 shavs tha R-squae is consid
erably higher vhen either peent danges
in the composite indeor the leel of the
diffusion index is measued for a six-month
time span. Br ekample R-squaes br the
forecasting equimns tha use one-month
percent tiangs in the leading indeare
in the .06—.12ange for lead times of 1-4
months. R-squas ise to the .16—.20 per
centrange when pecent dhangs in the
leading ind& are measwrd over a Six-
month spanThis finding confrms the viev
held by mary economists thaone-month
movements in the leading indeneed to
seen in the conké of movements wver the
past &v months badre rliable condusions
can be dawn.

The tdle also shas thd the composite
index is a better mdictor than the difision
index for almost all lead times len a
six-month span is use®n the other hand
when a one-month span is uséw dif
fusion inde fits better than the composite
index in the 5-9 monthange. The difer-
ences in R-sques br forecasting equa
tions tha use either the diiision orthe
composite inde ar not ged, howvever.
This is not syprising because the contem
poraneous coelaion between the peent
changes in the leading indeand thdevel
of the difusion inde& is high—aound 85
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Table 1 Fit of Forecasting Equations Using the Composite
and Diffusion Leading Indexes

One-Month span

Six-Month span

yi=a+b Xy

Diffusion Composite Diffusion Composite

Lead Level Pct. Change Both Level Pct. Change Both
1 0.041 0.060 0.060 0.149 0.199 0.199
2 0.099 0.116 0.119 0.151 0.201 0.201
3 0.071 0.098 0.098 0.139 0.178 0.178
4 0.111 0.117 0.124 0.143 0.160 0.164
5 0.034 0.032 0.036 0.139 0.143 0.150
6 0.061 0.045 0.062 0.151 0.148 0.160
7 0.062 0.044 0.062 0.126 0.139 0.143
8 0.067 0.055 0.068 0.115 0.125 0.129
9 0.068 0.054 0.068 0.090 0.094 0.098
10 0.073 0.075 0.080 0.067 0.075 0.076
11 0.049 0.048 0.053 0.045 0.044 0.048
12 0.022 0.040 0.041 0.031 0.032 0.034

y; is the predicted or dependent variable

X is the explanatory or independent variable, with k being the lead time
R* measures the percent of the variance in the y; variable that is explained by the forecasting equation with the a and b coefficients fit
by regression methods that maximize the R’ value (for a given x; series). For the columns labeled “Both,” there are two x variables with
separate b coeffecients. The sample period was 1959-1996.

Table entries are R-square (R’) statistics for forecasting equations in the form

peicent—egardless of vihether a one-month
or six-month span is used

The other majorifding—thd theee is
little additional value in using both siers
to predict gowth—may suiprise someThe
table shavs quite teatly tha corelaions
constucted fom a brecasting equ@n
that uses both the composite anduifon
indexes ae bakely higher than the cogla-
tion from using onf one sees to pedict
growth in the coincident inde

Conclusion

Changs in the leading inditars—as
measued ty the composite leading inde
which is sensitie to the sie of the moe-
ments in the indidual componentsor
by a difusion inde, which simply counts
the popottion of components thare fis-
ing—are corelaed with futue rates of
growth. Uses of the leading inditars
and the assodizd indexes should beveare,
however, tha the out-of-sample peoi-

12 Business Cye Indicaors

mance of a paéicular model or pproac

is often nuch worse than the in-sample
performance More sophisticted forecast
ing models thamale use of the indidual
components of the leading indas vell
as altendive leading indictors ae likely
to perbrm much better than a model tha
relies solgy on composite and difsion
indexes.

There ae some corasions fom
Table 1 tha are likely to hold up in mas
sophisticted anafsis. Rrst,the forecasting
performance of the leading indas best
a a lead interal of less than six months.
This contasts with the oft-hedrstaement
tha the leading indeforecasts the econgm
6 to 12 months in the futerits perbrmance
is stongest @ much shoter leads. Second
percent dangs waer a six-month span
are much mote informative than perent
changs in a single monthAlthough
anal/sis over a longr time fame conbunds
the desie to quikly identify changs in the

pace of economic awtty, it is neededdr
the sak of ieliability. Third, when pedicting
economic gowth, the difusion index does
not piovide much adlitional information
beyond tha obtained fom the composite
leading ind&. Even though the difision
index for the leading indidars is useful
in a recession-signalingute, it does not
reflect the moe subtle meements in the
pace of economic aeity that would be
required for it to adl much to a brecasting
equdion tha alread/ includes the com
posite inde. 2%
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CYCLICAL INDICATORS

COMPOSITE INDEXES
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CYCLICAL INDICATORS

COMPOSITE INDEXES: Rates of Change Percent change over 6-month span, annual rate
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COMPOSITE INDEXES: Diffusion Percent of components rising over 6-month span
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