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General economic activity tmd industrial production (lPJ are twa l1uljor 

ftu:tors in determining commodity deman.d.ill this pap!!!; Ihe ilUf!rrelatiollship 

betlVeell general ecollomlc cu:tivi.ty and IP is examined/ora nwnbt.1F of the 

OECD ecoilomies. The results indicatl! t!Uti there l$ a long tentl coin.legratfng 

relotiolLsitip between general economic ('lcltvity and lP in many a/the OECD 
economies. IP is also jound to cmUtlin short {(Inn le.adin,1f. h!formoJion/or 

generr,11 economic activity, These relationships would be useful ill the 

fnrecasting o/general economic activity lmd IP. which. in turn, could lead to 
improvements in ctmmuuiity /orecasls in both lhe short and limger lerm. 
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1,. 111troductlon 

GeneruJ econonl.ic t}ctivity and industrinl product,ion ell1) are two itnportant economic 
variables ill delermlni.n,gcO.1l1rnodHy delnnnd.One important consideration in the 
fore,casting of these twoe.collornic vuriables is their interrelationship. Ani,mproved 
undetSUUldlngof this interrelationsbip would benefit the forecasling of tb~se two 
economic vnria.bles~ len.ding to improvements in forecasts of comlllodity demand in both 

the short and lon,get tet111. 

It is widely believed that there is a long tern! coint.egrating relaticmship between general 
economic activity and II', A better understanding of this long teml relat'i<:mshipw<ndd 

impn:we longer term forecasts for both general ecotl('Ullic activit.y ilnd IP (see Engle and 

Yoo 1987 and l.eS~lge 1990). In addition to the long tenn rel ~ltj(}nship. there mnyalsobe 

SOll1e short tefl'll relaHonships bet\\'een general economic activity and fP. These short term 
relationships, if identified. would also he helpful in improving short ternl forecasts f(lf 

these economi.c variubles and. hence. lend to improvements in the shorttenn forecasts for 

commodity demand. 

Gross domestic product (GDP) is generally conceived as a superior mJ\!,lI'e of general 

economic activity. but some have chosen to use IP instead, For example, the OECD bus 
used its indices ofIP a.~ the reference series for general ecoll<mtic activity in c,mstfllctin:g 
its leading indicators. In an GEeD study by NHssoo ( 1987), the OECD composite lending 

indicators were found to provide good lending information for IP for about ,i:< months 

ahead. Nilsson presented two reasons for using J[.~ rather than GDP. as the refeI'ence series 

for general economic activity. First. the indices of IP ~lre more rendHy available than the 
indices of GOP in mast of the OBeD countries. Second. and more importantly. IP and 

GOP are so closely related that the compt')site leading indicut{)r~ of lP could 5enl~ well a~ 

leading indicator!=; of GOP, 

However. Nilsstm also notes that the movements in IF ate much more cyd iea 1 than those 

in GDP and that in some periods. the movements ofthcse series diverge quite .;;igni l1cmuly 

(ulso see figures! to 6 presented later). These mO'lemenlS question the assumed closeness 

.of the relationship between IP and GDP in the OECD countries. Since the GEeD 
composite lending indicntors are~peclficnHy constructed to forecu..st IP. but. not gener1l1 
economic nctivltYt the usefulness of these lending Uldicntors in predicting nmveruents in 

general economic aC'tivity~ or mote specHlcaUy GDP~ is doubtful. if the inte.rreiationship 
between IP a.nd gene.n:tl ecollomicuctlvity is not veritled for the OECDeconomies. 
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The trnditioooJ way ofet<nmllling the itHerrelutianshl,p betweeneconolnie vudabJeshns 
t11Hinly been based on the visunltxumhultion aftuming; points or the shttilndty ·of cyclical 
movemel1ts in dntn series. However, recent de\~cloplllents IneCOIlometrics have provided 

t'Hore precise :rnethods f(lt such investigations .. Ju this study theimetrelationship between 
getler~tleconomie .uctivity. :Il1t,H1SUfCd by gross domestic lor fmtional) produet~ and IF in..Q 

nuu'lber of the major Or~CD ecol1otl1ies ise:xnnllned using thile series te.ehniques. The 
prese.nceof a: JOJlgrermcoillte.grating telationshlp between general economica,ctivity and 
!P isextUilined first. followed 'oyao.investigatlon for rhe exlstence of short teon lead .... lag 
reladonships het.we\en generaieconoUlic activity. and IP. III this study~ the lead-lug 
relationships. are deflnedin suchawny that if the la,gged II> variable .is found to enter the 
eqtu~tiOtl for general economic .actIvity with the c'Kpectedsigl1 (positive in this ease). then 
If> i$ S~tid to he t:t le.udintt indlcah')r of genel'nl ec(momic activity. TIllS definition is conslstent 
with the 'causality' defincdby Granger (.1969), 'I.,hich IS based enufely (JU tbe 

predictability of the obje.ctive variabJes.If movements in IP conl::tin!.eudinginfonnabon 

\ hieh helps to predict gene.mlecoflomic activit}~ theu IP is said to 'Orang.erc::mse' general 
economic activity. or. tabe a ie:ading indicator of gen.eral ec(momic activity. For ,1 more 
detailed discussion of the characteristics of letlding and lugging indicators. please refer (;0 

SU,)ck and \Valson t 1989).. 

In the nex.t section, the int.egration pmpefties of the data ~erjes used in this ~lUdy ~lre 

analysed. This invoives hothvisual eXtlUunation {If the dttnt movements and tes,tmg for 
the pres:ence ()f uon roots fbr each individual 5erie~, The te~t resuits fQr umt rOl~ts t}lrm 

the basts of the tesung for cointegrarltm between IF andgeneraJ eCOl}:omlC acuvHy 

presented in scctton 3. The inves.tigation of the short lenn lead-lag reiatj(:m$hlp~ is 
presented itl ~echon 4. Cf.)oduding remarks are gIven 10 section 5. 

2. Integration properties ofIP and general econoluic 
activity in theOECD countlies 

Datu scr,ies 
In this')tudy. quarterly data Scenes of grO~1i domestic (or national) product and IF \\.'ere 

unalysed l~.H· $1)( ttla)Or OEeD countries - tbe t'nited States. Japnn. Germany. the Cutted 
Kingdt)tn .• France and lmly, The dutu seJ'ies \Vere obtained from the DECO t lQ93l and 

c()vered the penodfn')lU 1960{ Il(() 1993( 1) for the V nited Slntes. Japan Jlnd aerman~ and 

from I 968f .1) In ! 99Jf !l for the rernnining countries, AU datn Ilre <;CtlSrmnUy adiu~ted and 

are in h)gnrrthms in this Scludy. 1~hese duta sertes Ul'e presented in tlgures 1 to «i 
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Se~'erul iilterestlngfetlll1reSwere ,observed in these ontn se,ti,es.F'itst,both theelOl> alld 
II? indices moved in a very simHnrpnttetntpossibJy indicating nc}ose,telationsllipbetwe,en 
tbetwt;) variables fortbese economies. The movemeotsin these indices were particularly 

similar fot thetJnit'erl Sltltesand J ap(lO. 

Second. for most of the Europeancountties exarnin,ed, there has been n slowdown in the 

;growthof IF since: the lat.e 1970s{ compared Wilh thut .in aDP. IllOertnuny, the UnIted 
Kingdonl.Frnnce and Italy, the IPindex rooved fromnbov¢ theGD? index before the Jate 
19705 to below the .clOP Index thereafter. This panern is particularly obvious in the case 
of the United l<ingdom'(figurc 4). These movements suggest that thecontrihution of II' 

to ODP growth has ·weakenedover tirnennd thut the contribution of service industries to 
GDP growth has increased significantly in these economies over the past decade. 

Allex.nmlnation of the data presented infi.gures 1 to 6 (11S0 sU.ggesls that these series nre 
likely to be charocterised u.s integrated of order 1 - that is. 1f 1), rather than statiotmry. 
U(i). An 1(0) series has a wennand there is a tendency forthe series to return to that mean. 

so that the series \viU fluctuate around the mean. In contrast. an It 1) senes wiUmove 
widely and rarely retu.tn to un earlier value. Recent empirical research in ti.me series 
analysis hns de.monstrated t.hat. tile relative success of time series modelling depends 
imponnndyon the issue of integration or stationarity of the variables under invesrjgation. 
:Forex'l.mple~ if un h 1.) system is cointeg'rated~ then the commonly used vector 
autoregre.ssive (VAR)· models. in levels or first differences. will be ·misspecified. Granger 
(1986, and Engle and Granger (1987) showed that if two vaflublesare cointegra£ed of 

order ti. n~ then they should be modeHed by an error correcrh)o model {Er~n. The 
tlndings of Granger (1986: and .Engle nnd Oranger (1987) strongly support the u;se of a 
pretestIng <)trategy to analyse the integration properties Cif the d.at:l ~eries under 

investigation. bc.nh individually and JOintly as a fiystem. and to cl,\tlscquently determine 

the appropnate spedllcation Ibr time senes analysis. 

10 this ~tudy. such a pretesting strategy is followed. Thntis. before forming<l system for 
the mvesugation of the interrelationship between lP and GDP" testing f~)r unit roms is f1rst 
undertaken wreach individual data series. If the presence ()f a Ulllt root is detected in eacb 
or the data senes" testing fot comteraf"dtion will then folh)\v.Based {)O these test reSUlts. Ull 

~ "-
.appropritlte specifieutmn will be determined for the examination Qf tbe interrelntionsilip 

hetween lJ' and G.DP. 
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the apllrc~le!b gen¢raUy used to· test the tlUlll'be:t" ·()t unit'ro~)ts in ~ series 1's to tIrst test for 
the prese:nce tlf il uuitll)o.t\vbenlhe se:deSis~i;{iJ)l1!S$eq ill levels. If the lWP()thesis of th~ 
ptes~nceof n unit root is "<In rej(.~tetlt dlen u~st.i:t1g i(1)r tbefU7csen~e' Q.f a unit ,J'{?t1t in the 
fi:rst-dtfferenced sedes tbth,nv~. tttld 'Soon .. Ht,we"~er,* if the series coutnins nlol'etbanone 
utdt r()ot~ then tesdng in thisseqnotl,ee \\T'ould. be innp:p,ropdnte beeuuse tbe'ccnuuonly used 
l~sts sUcb;);s the au,gu.lelited ,Oic~~y and FuUer(A:OF)te:st {see 'Diokey u1.1ut'uller 1979) 

ate basedo.n t.hea~su:mpd.t)northe ;prcseoee of+ .ut 'Wtlst" one unit rOQt. TOCtllte'ctly tt':st 
ftlf tbe preseuct ufm~i'tro(us~DlckeytmdPnn:tula * 1987'. prt:rposed;), test, procedut~e \"bieb 
U$es Q different restiot! ;setluetu:e" they su~ge~l that . test should tWlfl ~vidt the largest 
nutnber unit r('t():tst,lud.ercon.siderotion und then work dnWB\?\lurd; tbnt is.. deCretlSe the 

oumberc.;"d' unit $:()()ts t(~ be oncench thnctbe nuU h~Tothesj:s of t.he presence I,)r 
~lunjt root is tetf~t~f~·(1 

The testing for 'tbepreseneeof more than one unit f(}ot i~ necessJI'Y and important becu,use 

it forms the ba~is, fortne selection ~')f a test procedure for comlegratioo. It must' be nmecl 
thnr the procedures rot testing foreoitHc'gratinn in a system. including higher \,)rder 
iraegr:nted series. are ve,ry diifere·nt from tbuse f'Or series which are only integrated of (')rder 
t If any serie'S in a SYfitem being: tested contninsmore than one unit ro(')t4 then the test 
results ftJf eoiutegration in this system whicb uses u procedure suic!!y desIgned nir 

integl'tued ~erlesof otder 1 will be misleading. Fot the proceduresot' testing fot 

cointegration invo!\'ing hi.gher order imegt'Jted series, refer tn Stock and \Vat!\ol1 I 199 i ) 
nnd Johansen (1990). 

In this study, the testing procedure developed by Dickey and PanmJa ( 1(87) ~Nas foUow·ed, 

To undertake this test procedure. the foH!ll.ving equation \\.'a~ eMimated f{}f each \"r the 
series: 

where: d' X denotes the i .. th differenced series .()fX,: k is the order of the unJerJying 

aUtoregressive (AR l pr()cess~ and j is the number()f unit roots under test. FOi 'cJcb of the 

hypothesised number of unit roots. equation ( 1 ) wus reestimated. The null hypt)thesis of 

the. presence of unit roOlS wn,s tested using the 't-~mtisuc' forlhe coefficient b'~I' although 
this test $tUtistic is not t·Jisrributed <Dickey and Puntuhl 1987L Criticai values I-)f the test 

disttibutionare presented in Fuller ( 1976t 
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bl thIs test. the tlltt~lmumtl0mbetof.un1t roots tutder lestwns lhree.?orbrevhy~ only the 
test ffsuJts for twO Of tit roots Qr leSStlre presented itt table I..' Par e'achnf the series tested, 
tbe results suggest tbeprescnce of only one UlliLrnot. 

However:, lfthe specil1ctttkmused fOI'uuit root tesdng is incorrect. so tbanhe determjnistic 
:componell1s, such as a Ullt.1at' ttendttlre not eompletely purged from the varhtble under 
consider(ltioJl. tben tlnl test statistic, obtained win be bjas~d towat:ds~ccepdl'l:g the nuH 
hY'pothesis of a unit tooLH'ence.1 the test te~iU{Ls for one unit rootwitb the presence ora 
liuenr lte.nd in the specification are also presented in table 1.. 'Chese test statistics ate aU 
higher than the associated crhicnlvnlues at the 5 per cent level, accepting thertull 
hypothesis of one unit rom in these sedes. Givellthat the test 'results' for un11 roots can 
sometimes be influenced by the assumed ordet of the undedying AH process in the testing. 
this test procedure wns repentedfbr several different orders. The hYPGtoesis of one utlit 
root was acc:epted itl every case at the.5 pe.rcent level. These results consistently support 
the presence of only one unit root in both the GDP and IP clata series in. the DECD 
economies examined. 

Table I : Dickey und .Pantllia lest results for unit. roots 

V~lrinb!e Tw{) lmU rootS 

et~ited States Gl:'\P -4.69* 

11' -5.:r:,'" 

Japun GNP -J75* 

tP ..... :"1 H'"' 

OennMY G~'P -18"";;" 

II? -4.fO* 

t~mted Kingdom GOP 4.10>11 

IP -5.53"' 

F11ltlce GDP -3.63* 

fP -+.82~ 

hull GDP -5.2S'"' 

IF -4.78*' 

One tmit rOl)( 

-:20 1-;.861 

-::'.60 r-'~~l 

-·1 01 I~·:!J;'I 

-I Hl , .... :.7'7} 

-~.24 {-2.661 

~ :;44 1.-.:!J~51 

.J8) ! ... 1~41 

-I 53 I ... ~.~.f! 

'fhe Ift~1 ;,It1UllIIC,~ tOt UlUt rtlm!l :m: based (11'1 at! illi.SmnpUlilll)1 ab unde.t!vlIlg AR! S I pr(!(,"i!~/~ In ltl'eh T'l!;! lest ';'Iall",n,,~!or I~n~ IltIl! 
film ~neh.lthng a. hm!:1t trend ;1feptt~emcl! m brocket!), 
• ,jenUlc$ llCSl ,tatl.,;tIC lha.1 15 'iij}mfiC:lllt allhe 5 pet cenllevel aCCtH~mg :\':1 thi!' il.'I,\ucmlI:U cntl:a! \uluc ttl Pldh:t' fir!}; 
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3 •. Cointegrating relationshipsbetweell1P' anti: gel1erail 
eC0t101111cactivity in theOECD countries 

Following EngJenndOl't:ulger (1987).3 set of n time series vuriables, Xti with no 
deterministic cOIllponetHS is said to be cOlntcgrmeo ()f order { 1 tIl. if each series Is 
imegruled of order 1 and if there exlst r. where r < fl. nl1e~ldy independent vectors, pl, '-'1 

/1' und /3= (/3'1 * .... fJ ), so. that Z, .~ !31XT isstt.ltiollary. The P vectors are cuHedthe 
cointegratin.g vectors and Zl is the vector which contains the error correction terms. 

E videncethnt cOlutegraling vectors exist provides stto,ng support fur long term 
reiationships illllQng u set of variables. However. testing for the eXistence nfcointegralion 
gives ris.e to non,,!'tnndnrd testing procedures because the asymptotic theol~V of regression 
in integrated systems is very different from tht: convemional theory tbr c;tatl0uury series. 
For testingcointegratioo in a bivariate system~ a number of upprtlach<.~s have been 
developed by Engle and OrangeI' (1987). Thejr mnj(}( reconunendution \V,{S to app.ly the 
ADF rest to the residuals of the cointegrnting regrclSsion. In this procedure. the ordinary 
least squares technIque is utilised first to regress Olle varinble :lgninst tilt other (the 

cOintegrnting regressJon). The test for cointegrstion i~ then based (\0 tbe residuals of this 

regression. If the residual series is n"lund to be stnuonary. then the nuB hypothesis of no 
cointegration cnn be re.icc-ted. The cnefficientestllllates obtnined jn the coimegraHng 

regression cun be used us estimates for the cOintegratlttg vector, 

In this snJdy~ the Engle .and Granger rmcedute was ut!Hsed because It i:'l computau(mally 

~lrnplet' fbr bivarulle systems. This procedure depends on J particular normoJisaliotl for 

!;he cointegraung regre'isio[l .E.ng!t and Yon 119871 indicate tlwt the te~t "tntbtlCs have 

rhe ..;~une d;~trihuti(m fc)r {ill pf'll\!;jlhJe tl()rmaiiS3noms. They tllso ..;.ug,ge-"t that. empirjc~uly. 

the t~st stuu~UCl<! should be in~cm\iti\'e iO the chmee of normal isauon. Hov.'ever. conn ktmg 

C()tldU~l('1nS between different normaliMltions hu\c been rcprlfled In some empirical 

litudJCS I ':let:' Kroland Ohall!anl990 t 

In table ~, the test results foI' the tW't) pO>;MbJe I10nlluiisminns are presented. rhese resuhs 

mdictlte that. for many ()fthemajor Ol:CD economies. the hypothesis (')1' no ,oinl,egraritm 
between GDP 30d IF can be relected al the 5 per (ent level in IX)fh nf the m)rmalhmtlO!ls. 

-----------------
in ,a bl)afl"t!,~ ·"'4cItL 41.\ ;(;:'; ,\f: '!,;ltb ihc ¢'uIOilcn,c ,)' ,,~\mHI~~I'tjlln\l "cl(t/m!l'l<Utp',h J. lit ,:J~ mil.!\:' ,;; 

\ t ..' '/tete ;It\~ t~l~ f,rj""'iNI\: "I!1rrn:lil'I.lHI1W' '\\'.!ut:t!.:::.m he Jd,'rlt'!l ,~\ tht' ,:o!nlt~gratut~1 t\"i!rC'r.'I~),n,.'~ ,. "'*~ j t',: .. 

.:..nrl t} ;:.1 ... ;1 ,'I." '" .!.Tbt> e'lWllaled .:mmt'l;ttaung ~«ror ~I'\ ~h~"'iC ~()f'll'i".tifl! nfJmMbl>.ltlll~"~" t 3, "f ,;~. J~. l' 

o/.~' •• ll.';'!I\-t1h ~~,'r \!'l(am~II~,>, ',,(,'l.l ~;lbl" :: 

10 
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Country 

Unlled Stutes 

Jnpun 

Gerrnany 

Unrted Kingdom 

France 

lluly 

0/)1'( 'd 0.56 +0.88 JP1 

(16.05) (10.18) 

1J)t~...;(J.58 + 1.13 GDP, 
(12.91) (lOOlS} 

OJ)P, :;: 1.15 + O.6~ 11'1 .;.. O~O I r 
(37.76) (59, 54} (27.71H 

IP,= -LSI + 1.5: GOPl - (lOl T 
(:2IS3) (59()4) 07.70) 

GDPt :: -0.31 + 1.06 /P, 

{S.2S) {8l0b) 

IP/= -t. 76 + 1.47GDP1 

02.(6) (41.30) 

CDPt = -2.33t- LSI/P, 

(13.t0l 08531 

lPI= 1.73 + Q.62 GDPr 

(~3::O) 13853'\ 

GOP, = t 79 + 0.55 {PI'" 001 T 

(3:;.90'114361; 1611:, 

GDP,:; -1 II -I. 123/1'. 

19 ·r:-1147 hJI 

{P:::! LOS + ().78 GOP, 

! 14.351147 04', 

.. 4.t2'" 

16 

-2.38 

-------------------li A. hnc:l.rtrend WllS mdud.ed In the ~e.~lIllg I(\r J,lpnn ;)Ild Fi':ln;::e for Ihe (1;.'Illruflll1g.·nu»tne~. mclud1lt? .llmenr tnmtlJr Il!ltlll :he 
ltl~hng d<x:s nOt mt1(ICnt'e Ihe ..:ml<:!u~l()n~ b ADF lelll lienmt':l; itl\!' test PHlCt.'IlIlW for ~nll mOl~ Ii!!, I!loped hv DIckey Jnd Fuller I ! t;I"'Q, 

., 'ienore» (l test )lUtt~uc Ijlat 1<; 'Hgmfte:mt at the 5 per ~ent level ;lccOIdi.l1t! \.0 Engle J.Ild Oranger Illl~i') or Pllllhp~ and OUilans 
• I QI}Ql Th~ ctllJcat vahle" .11 the 5 per cent leve! J.t'e - J ilO and., J I'" rcspecH\ely ttlr ltldl1dlll~ or nor tndudlng 11 lineJ! :.rend 
r denole~ alineat trend . t· .. mt!'it\l:,~$· are In brackets . .litlmugh "I'me of the"e ~t::1l1~11I;~ Me tltll !·Jlslnbuu!(! • see Engle .md Gm.ng.er 
198':', 

Germany is un excepuon to this finding bt:.~cause the hypothesis of no cOintegruuon 

between GDP and IP t:nnnot be rejected at the 5 per cent level in either of the 

noriTltlHsutjons. The resulting. residuals from the two different normulisations ilre 

presented in ngure~ 7 nnd 8. ~rhes(: t\VO Hgures 5hO\v thnt the failure to reject the null 
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hypothesis of no c'olnte,g;r~t.ron· between ·GDPalldJP 1n' the' ,e~$e:o:fOennnn,Y ·e.ould·be 
related tethe rapid growth btOernl~ln JP in th(!e~tly 1970$. This ,~oulcl have led to 
significant changes in the corresponding residuul'5or thec,oin,tegrntln.g regression. 
resulUn.g: inthencceptu.neeoftbe presenceofa unIt toot in Iheseresidllals serie'5~~ To c~fifify 
these results foruermnny. the test procedure .for eoJntegratiorl cleve,loped by Jobansen 
(1988) wasnlso.appU.ed to OetmnnODP nod IPdntuscties. Similar re,sullswereobtnlned 
\9itb noevldenee ofcointegrot'ionbetwecnODP find IP. 

Another interestingettse is Italy. Inconsistent tesultswere obtained l!l the t\\~O different 
normalisntions used in the testillg. In th~notnudisntioll in w'hicbOJ:lP' was regressed 
a,gainst IP. the AO.F test stmistic on the t~sulting residuals is tower than the cdtJenl value 
of -3.17 nt. the 5 pet cent level .reported by .Engle lind Granger (1987)~ indic,ating that the 
nuB hypothes,is of no c()integrntkm can be rejected. Ht')wevel'; in the ather nonnalisation 
in Whicb nalian 11' wusregressed against 001'1 the ussoci.nted test staUstic of -3,03 lS 

slightly higher than the criticnl vnlue at the 5 percent level. but ]<lwer than the trihcal 
vntueQf -2.84nt the 10 per tent level. The Johansen procedure was also u.ppUedto the 
Jt.nlinn dtHn series of GDP and IF. From the ;restllts obtained" the' presence ofn c(ltotegrzHing 
relationship betw.e.en ItnJiup CDP and IF ~vere found and accepted. 

4. TestIng.· for short terrn lead-lag., relationship .. ··· s 
~ .~ 

~lodel speciJ.lcatloJ) 
\\lith the e.;{cepnon of Germany. the test results presented m the previous ')ccu()n mdicute 

the existence of a i(mg ternl cointe!!rathlg relUtlOl'1:sh,jp between general economIC actlvrty 

and II' in rno"!! of the nUlJ()f QEeD economies. In thts s,eenon. the sfinrt lenn Iead~·!ag 

l'elationshlps bet\veen GD'Pand II> in the selected CECO c.tnrtOmlC'5 !~re exarnined, The 

existence of cotntegraUon between tbese two eC()llOnnC vnnables hilS unporttltU 

implications for the testing for lead-,lngrehuionsn,jps.lt itnpHe~ r~lnk reducmg ret)tr!l;tiorl~ 

on the coefficient matrIces of tbe vector movingaveNlge representation Hl the fi.r').! 

differences ilnd on the coefflcitult rnatricesof the VAR represenu.tt1on in the levels. Oranger 

( t 988) argued that if these restrictions are not imposed~ then the testing for feud-tag 

l'elmionshlps Ilsmg a VAR representat.ion could draw incorreclccmcJuStous. Engle ~md 

; It elm .~. i.ttgUt'd. th~1 the ,)IJ"~Mt':)tmn!l on .yj,!mlml UJdU5rrr.dpmdu~tJ(lti ttl ~ he tt.l '0$ ';~I~fd bi" 'nllher'il1 ilnd .• f t\l'tn()'IIetl the h\ipom~~Is. 
'lftm ,"Qmtegtiltn:m between (,icrman ;tldu$tn~1 j}l'OtJU"'UfJ!l ami gc1temJ ttc{Hlumu; .lcuyuy IZoul& be ftt.tttt'tCd H~\1wc~'t'1:. It ',\1mJh1 bt' 
n\:m:d. th:n.lIltt~~m~ 'if), Itl¢ taumber 11lObsenl;,mo.l\1< a .. ~d .. ble tnttelluJlg<N:Ullld redllce~l~ndl!.~lh UQ m'~)und 5'~I. n.",>«IUm.lIU Jtl'j'l~blll'm 
.~t m"ltftl:llml'l~mJHi:' 'tile. 
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Grntlser· (t:987) dem()nstrnted nun u useful \\ru,yotimp.osing these testrietil"lnS wns to 
trntlsrorrll the VAR under test into ull:E:Cwl1• 

How CUll a suimhte specificmion It)t' the resulting lECNl 'be detet'lnineo, so that efficient 
estbnmion·undtesling CUrt be earrjedol.lt1

: A starting polmccnnmonly used by researchers 
is to assume that this EC:wf is or full oruer - dUll is. there al'(!tlO zero coeffieicllts (or zero 
entries) ,tnthe-coefficient matrices of theBC~L However" recent empiricnl research bus 
shm,vu tbatitis impmr;tJcnl to ignore the possibint)~ ot'zero coeff:ieientsitl ertorCQrreetion 
modeUingand that the estimation and test results emdd be very differeflt if the presence 
ufz.ero eoeffkiellL~ is nUowed (Penm nod Terrell 1993). 

To .incorporate len.) coefficients jnm the error ctlrrection m()demng~ ~\ procedure WhlCh 

uses the order selectk~n procedure devek)ped byPentl'l. Pemn and 1'ertell{was U's,ed 
to determine the 'optimal' specifica.tion ft11' an EC~r. Penm, Pemu and Terrell t 19(3) 

provide U method for the recurSlve ·t1Uillg of it subset VAR withexogenou5 vnrittbles 

(VARiX). They suggest the .use of ascending recursions III conjunction with an ()fder 
selection criterion to choose an 'optimal ~ subset VARX and this procedure can be extended 

to the seleetioll ofa subset VAlt,X wIth zero coeff1ctents. Srm:e an EC~il JS in ftlct.a V.,,\ltX. 
the order selecw:m procedure dcvel(')ped by Pemn. Penm and Terrell ( 1 {J9.3) cnn be applied 
loan EC~'f forchoosinga:n 'optimal" specificuuon". For detflil~ (,f thIS procedure .• 
interested renders a.re referred to· Penro. Penm and Terrell f 1 *:)9:t) tmdPenm and Terrell 
(1993), 

In this stlldv. Ul.i~ procedurcwas appUed to the EC:~\il ~y~tenl5 fnrmed by GOP and IF for 
the OECOccQoomies. f.n appJymg this procedure. the nuu{imum order ()f theVAR pl1l1 t,f 
the EC1\l was a\~jg:ned to he fight. eight quarter, or 1"\\'0 year\, In each of the EC:vls. the 

residual series generated hy the cointegratHlg reg:n.~"'''''ion !.nWhlCh IP \va~ regre~~ed agmnM 

GDP was u5ed fonhe error correetH)tl term.Polhw.mg Penm and TerreH « 1993 J~ theorcier 

, In .\'l iZoultegmted VAR mpn:,>entntw,n. ~a~ ,\iV.:\t lit ( ;IIhert' .'~!.l, , , .. .a ~lhn!'nmlj .u:d t J!.'nt1tt". !be liJ~ 'lPl!r:alOl'., the i("lHtnegr~tUl~ 

re!,nl1t)n~lnps g~m!f:uc testtltllUn" ).Nlndl mak~ '-I.! I j ;;mgutaf and All! .~ {'liJ' ""it!.:'!!! ~" it ft;':, m<ltfli!t t\..'l"llllid b~ the i:1~lt.I!e.~lm.g 

lIeetors ;;Iud 11' IS ;} flXf matrix tlf :'~'ln$ltUlt!tB!(N;au'it all',! "it.! ,;411 bI.' rt'MfM~t!'d i.i.~ 4*1" .r;:; "\11 \ , : > II I.$;."a,~, till'!> \AR .,;:;IDhc 

tl'nJlllft)nned mfO an erttlt l,.'lJtrecuon model. te -\ -( I, I , 1 ~L I t .... ail' l." ll'l'i, !}t't ""I, wX:, ... (II. t~~i .. ... 'htl~ J:i~.n().IC$ the fif~1 ,itftettrtte 
4fld 2 ... " ~ il'X 1 '" the lagged error <:<'fW'CUI1U t<:r1:\l. h ,:m1 hit "t'ttl tl~at the emlf ';t1.tt.e41um nlndei mdtldfli.~ Vi\ft III *11\. illfr~ttntl!'S 
.tnd .,. tU\icl ttt,n, all.¥.. ; or rd, ..• b'y wlu.:ll file ..:mmegr;JlIl)fl relltnctlUtl\l arl!' ~mpt)~d f~~f ,Jelillfll ~ee engle ;.,\\1 f:imngt ; Il.JR7. 

'.~ ume wne<ll ntrntl:l \l1 die tmm 1'~t, V .• "Il.! R .. 1I:: f'.i'" kill)""" WW;l 1:'A/<.\; Wh.,i% !tl'!inp,t~"Jn ¥fd t~.il,re"wll~11 "'['!,;lit.t v .;tAd,. rtf 

t'I::f1'JC~~llf ¥~rt)t R. Sappu,\t' I>!Lt ~ 4-"fi,l, tc~l.l, ~'; ~ 1(, (JiLl ~ ft/., itlltl R, '~l ~ if y, dlen Ptti .., ~Il,~ fl, '" ,l"'ll,j .tt, +- d: 1. 
£; ThlZzetol't!'. m 8(;.\1 btr,!:.mm:ll ,1 \/AaX s'ill(;C;rU ,~11he teml~ m tht: EeM. ~fll.i: "til!muary and rile rt'~re\\eflt1tlt~n t"!llf>l~t ~ \. >\V X 

the ,ud~r ~elttt~(lrt pmt:edute de'l;tlupe.jj ttl1 Pcnm.. Vt'nm Jnd Ti'treU 1191\, ~) I::rn be ,n~plled till du:£lCM f{f( .;:h\lt'~1ng :3fI trr(I~.t"1.1 

",pcl;~lklllum tin ~II\.Umillum <lnd ~:Orec.~"mlg 
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Count..-y 

United Stmes 

Iupnn [, dG"I,'V,.,'I{]" :::: [0 951~~]' [dONPt" I] [, 0 1 
tlrAO 0.170 'dIAl '-', 0.203.j, Zt4 

1 Ii ),,401 ' " "t-, , t6dSs 

,[
' dGl,'tJtP.] [-O,'.,.,,5,',',,920',4~9,']"'[' aG"lJV,"'P,' J' ,[-0"",461 O'.,l,',G.fi· l=-, f9 Hi (4,t);t? ,''''f +' l$tlH f21ti 

dIP. ... ().816 0 .. 195 dIP. 1 0 () J' 
1 IHHXH,2 991 1M 

United ,Kingdom 

------,-.~,-----------,---"'----,----

selection criteria developed hy Schwurz t 1978) was used to select the specHlc~unn'S fnr 
the EC~ls.!n the~a,~e ofG,er.nltU1Y. whcrenocoimegranng rehlHon,,>hjp\vns ft)und hetween 

G.DP and ,[P. tbe order -,eiectton procedure developed by Pent1l and Terrell ( 1984, \\,'a~ 

used to deteruline the $pe.cifi:eu.tlon for thecn.rrespo~dingVAR. The!)e tdenufied 

specifktltions were esurnu.t.cd using the generalised leU)l squure& technique ;.lnd are 
presenteci in table 3. 

The short tcrulleaa.-lng relationships 
Severul interestmgfindings nre evident fro.l11 table 3,For theCo.ued States. Japan and 
.Fmnce •. the specificnuol1s determined for the .nssocinted EC~'ls ure identical til stn!cturc. 
For ltnly the determined specHlcauon i~ slightly different and for the United Kjngonnl it 
is significrmflytlifferent. 
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l'n the detell11111edEC~:[ spee.dlctttioh5~the .Wggeder:roreotte.ctio.tl tetttrcofisistellUyetuers 
the equation for dIP~. where ~J dell(1l1es the first difrerence.withtbe expected signot1 the 
estimutedcoeff1cieul Ul negative sign}, Thjs l11.dlentes·that~ for rhoseOECDeconomles. 
if i1', .. 1 ex\!eeds the fang tern1 telatrcmsbtp withaDPt ... t~ thenlhere will be a negtltiveeffect 
on dlPt whicb adjusts 11> ,lowurdsthe long term reladonshi.p nnd\tice versn.ln otherwords. 
the . lagged error correction tetm. genernted by the tong term cOintegrtlting relationship 
between: (lDP .and IP. representsacoustrulnt cmdfP[1 restricting movements in IP tt' 

maintnin the long term relauonshil' with Ol:>P. 

It is intercstlugto note that the hlg8ed error Ctltrection lerrn iSllot included in t heequa..uou 
fordGD1)t in Ilny()f the determined spc~incuu(}ns. This indicates that foreucn of the 
e<;,(~nomJes investigated. the tevelof iP wiH adjust ~lt:'e()f{ting t{,lrhe fe·vei ()f Gnp. but no'. 

dle other way around. Ft:')rexample. if IPl~" ,exceeds the kmg terrn reJatlOn~i:ur wtlh aD!',_ l' 
then there wll1 be no signjficlUlt ·effect on dG DP:, nor on GD])t> to reestabHsb the Ion! term 

relntionship. The adju5tJllem '1.\(111 mainly occur on dlP~. and hence on {Pt. to resttlre thi!j 

tong term relationship ben\'een aDP and IP. These results could reflect tht1 fact thntlP is 
11 component of GDP, Therefore. as d.isequilibdumoccut:S in the i<'.lng term rc!attonshtp 
bet\veen GDP and fP.lt is fP. rather dutn ClDP. \vhic.h would adjust acct;)rdmgly to 
reestablish this long term relationship. 

\Vith the exception of ihe Cmted Kingd()m. the dete:rnlmed EC~1 sPC':tfH:aUntb 

ccmsiMent!:y indicate that 11' is il .leading lndicatt1lt of genera! econOlmc aCU\:llY· That !"'. 
the: lagged I'Pvariabie cons.lstemfy entert;. theequatmn for general ecom.Jm~c i:lCUvny It 

should be noted that to begul the ':>.elet;tJon f()( an ophmal specttlcotmn in the uu!tl"f:d 

procedure. the maximurn (}fcier of the VAR pan of the EC:v1 W~lsJt.."*gned 'to be eIght. that 

l5 eight quarters or t\\'o year<r., Ho\vever. in n1()st detetn'lHlCd .,pec:lfic::.I,u)n~. only diP:., is 

induded tIl the equation for dGDP~. Thl~ Uldic~.He~ that for the Cnited States. Japan. f:nm~e 

and haly. only movement:-. m (me-pennd lagged IP (,'orW:lHl~ "ignlficJrHleudmg 

tnformatlcm for tnovemen(4) In current-perIOd gener;ll econol1ucacltvtty. 

Thereat'e >.)orneexeepUons to thIS relrttion~hip In Gemliluy. up tt) three·pc.riod hlgged 

movements In IP are included m the eqUiJUOll f()r general econnrmc ,tctwrty. ind .• cnHng 

that. in Germlloy. movemem~ m 11' have pr()ltmged lnnuem::e~ {In fllot'ement.5 to general 
~COtlOmfC activity. 

In conH'a~lt() other lllU]Of OECD eCOO()ml~1:I. it lijt.gtut1carn shtJrt term relationshIp hetween 

rp ilndODP c<mtd Of,in be found fnr the rohed Kingdom. Tbis would fllci.ic;1te that lagged 
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IP doesno1. contttin leudJng tnfOrrllutiob fot' gencruleconomieactivlty nnd thtttn lendhlg 
ind.iculor system for IP '\-vt)uId n.ot ptovide usefulillformatioll In·forec.nstiog: (IDP f()rthe 
Ul1it~dKingd()m.Altbough there is u cointegtntiug relutionsnip between III and GD.I? the 
long term relationship does little to explain short tetll1nlovements in. GbP (that iSt the 
,laggedetror correction term does notentet the equation for dODP:). These results raise 
serious doubts nbout the US.e of IF to appro:dll1ate generaleconoIlllc activity in the case 
of the Unitedl<lngdom. 

51Concfuding rernarks 

tn this study, the interrelationship between IF and general economic activity has been 
examined for a number of m~\jor OEeD economies using econometric time series 

techniques, This study forms pan of the ongojng research at ABARE which is 

investigat.ing the usetuJness ofvnrious leading indicators in forec.astitlg general economic 
activity~ These leading indicators. if identified. will provide useful information for the 

tlS5essment and [mecasting of the economic e.nvironment faced by the commodity sector. 

The results of this study l)how that the interrelationship between DEeD IP und general 
economic neli vhy~ measured by groJ!Js domestic (or natlonnJ) product. is complex and 

vuries between countries. However. t1 long tel1l1 coiolcgrating relationship between IP and 
general economic activity in many of the OECD econQmies was detected ,- 'lJch will be 

useful m ex.plaining tbe movements tn IP in these economies. 

The results also show that Ol()vemems in one-period lagged IP provide useful infonllation 

for predicting movements in current period general economic ueU vity in many of the 

OECD economies exammed. That is~ fP was found to be a Ieadtng indicmor of general 
ect)Ilolnicacuvity lP muuy of the OECD economies. 

In the cu.se .of Germany. the results of tt!sting for co.integratIon bet\veen ge.neru.t economIC 

activity and fP contmdict the common t1nding.s for other major OECD economies. ThlS 

lack of support f()f' coimegratlotl could be due to structural change in the Oenmm economy 
during the 1 970s which is demonstr4ted by much fuster growth in IP, 

It is also interesting (0 note thut no short tern.l lend-lag relationships were found bet\veen 

GOP and IP m the case of the enact:! Kingdom. This is inconsiStent with the general 
~ ~ 

conclusion thut IP is a leading mdicuroI'of gene.ral ecoo()fnic acuvity, Funher investigation 

of these inconsistende~ for Germany and the Cnited Kingdom would have some merit. 

especinUywben testing f()f eVidence of structural changes in these econ!.Hllles. 

17 



Aknike.H. 191). ~lnfornl~ltion tbec)ty lltldnn eXlensit)u ()f the ·m~f~in1Um likelihood 
pri.nei pal\ in Prt).cec<ilng.1 r;ftkelnd 11l(enmtifJllwl S}'mp~,giUln on InftJl'llultioll Theory. 
13:udnpest •. pp.267,.,.;81. 

Dickey, .0.1\ .. nndFtilier,~v".A. :919. * o istributiQJ1 oftheestin1tttoriQr .autoregressive time 
serieswithn unit tooe't j.f)urnai .0/ t]u~ Jime·tictt/l Statisw:al Association f v(')L 74t pp. 
427~31, 

Dickey.D.A. andPt,uHuI.O. S.O.HJS1. * Determin.ing the oI'derof differencing ill 

autotegtessive processes'. Journal of /Jush~·ess tutd .EcoJlt)Jnic StdfiSlics. vol. 5. h(). 4~ 

pp.45S-61. 

Engle, R,F.nud Yoo. B.S. 1987. 4FOreC{lstlngnnd testing in c.ointegrated system~. Journal 

o[Econonntlrics .. vol. 38 •. pp, 143-59. 

Engle.~ R.F. ~lnd Gtanger, C.WJ. 1981. ·CO.,itllegration and error correction representation. 
estimation and testing' ~ ECemOlnt!lrics • vol. 55 .. pp. 251-76. 

Funer~ ,\V,A. 1976~ Introduction u) Statistical Time Series. John \Viley. New York. 

Granger. C.\V.J. J969. ~lnves1ignting causal relations by econometric models and 

cross-spectral methods.·. Ec()nometru;a~ vol. 37, pp. 424-38. 

Granger .. C.\VJ. 1986. 'Deveh)pment~ in the !~JUdy of comlegrated ec(momic variuole\', 

O.g'ord BulleTin f~lEcmlomics and Statistics. V(~l. 48. no. 3. pp. 213-29. 

Granger. C.\V.J. 1988. 'S()me recent developments in u concept of cuusality'. Journal of 

Econometric,'$'. vol. 39. pp. 199-211. 

Hannan. E ~ ;~d Qlunn.8.0. 1979. 'The determination of the orderofuJH1Uloregression'. 
~ 

_ Ttm.:rno' oJ tllf' Royul SUl1istical Saciet)'. vol. 41. pp. 190-5. 
, .~ 
~': 

Johan$en~ S. 1988. 'Stoti~tical analysis of cointegration v¢ctors~! .Journal of Er.xJUomic 

DYI1.aUJics and Contra/. voL 12, pp. 231-54. 

18 

~ ... 



• • w 'ABARE,CONFERENCE PAPER 94.1 '. 

lohaJl$en.$~ 1990, A representation ofveetor~utof.eg.re$si~eptoeesses ll1tegrat'edaforder 
2~ ~Repdnt 1990 no. 3~ Instttuteof Ntnthe,mutk~oJ Stadsucs. UnlvetsityofCopenhageui 
Denlll;lrk. 

Krol,R.nrtd Obnninn~ L.E. 1990. ~The impact of stochastic and deternlinistic trends on 
money-output C~lUSU.uty: n 1.nuHi-country investlgndun \ Jemrnal aj'EcfJtiometril's,\:vol. 
45,pp. 291 .... 308. 

LeSage,. J.P. 1990t
i Ac"mpnrison of the forecnslingnbility of .SeNl a.nd VAn. models', 

,/lfvieui a/ECONomics and Sratistic$~ ,roL 72. no. 4, pp. 664-71. 

Nilsson. R. 1981. ~OECDleaditlg indicators' ~ GECD ECf:m()mic Studit!s. no. 9 Autumn. 
PI'. 105-45. 

aBeD (Otgnnis1tion for Economic Co'"-operatlon and Development) 1993~ ;\;hl.in 

ECOJlom.it:' btliit. ''It{)fS, Poris, (,various issues). 

Penm .. J.H. and TetrcU. R.D. 1993 .. 'Is housing .activity aleuding indicator", Eco!lom.ic 

Record (forthcoming). 

Penm~ J.H. and TerreU~ R.n. 1984. 1.~vlultivariate subset nmoregressh'e modelling \\>~ith :zero 
consttftints for detecting overull causality', Journal of Econol1u!l:ric.:s.voL 14. Pt'- 311-28 . 

.. '7i}f\."~\. J :114, 

Penm~ i.H. and Terrell. R.O. 1993. 'The recursivefiuingocfsubset VARX 11lodels· • Jo[.(nlal 

alTime Series (fonhcoming). 

Pbillips. P.C.S. and Ouliuris. S. i 990. • Asymptotic propet1ics of residual based tesb for 
c.oimegrndon+. Ecoltomt!trica~vol. 53. no. 1. pp. 165-Q3, 

ScJl\varz" O. 1979.'Estimntiog the dimension ()f a tJlode.r. AWlur.tl o!,SttTlistit's. vol. 6. pp. 
461-4. 

Stockt 1.FL and \VatsoIl .. ~iL\V. 1989. 'New indexes of et)incident twd leading eCOIl0t11ic 

indicators'. .in N13ER 1989. H>lanchard~ O.J. and Fischel\ S.Nlacroeconomlc5Annu~d. 
·Can1bridge~Massaqhl:lsett$. pp, 351-94. 

Stock~ J .H.(Uld\V:ltson~ .M.\V. 1991. A simple estimator of cointegrati:ng veCl()f'S it} higher 
order ir.ltegruted system. Preprint JEt no 210.. 

19 


