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J Introduet1<m 

The inlpcndiug depletion of Australia's oil reserves wiD have importau 

cooacquences for the real value of the dollar and its flow-through to the 

domestic economy. 1 Predictions of the rate of dcplctimn depend, in part, upon 

econometric modetll of oil demand and/or estimates of lons·nm price ~ andincomc 

elasticities. 

There arc DO wen-mown econometric mockl. for aagn:ptc oil demand in 

Ausualia and inter .. fuel substitution model. tend to be too .industry and 

resion specifsc to draw sencral conclusions. The data requirements and 

IP'CiflC8tiOl.l prob1cmJ of buildiDg a complete indultrld/reiIoaal .systcm of 

.CDeqJY equations for Australi1l arc immense. Indeed. tbe effects of the 1970', 

oU price abock. make even II sinsIo equation analysis difficult. Folie and 

Ulph (1979), facedwlth dat' only up tQ 1971. ebolo 10 imposo rather t1wI 

estimate rcsreasion coefficients. 

1h1& paper 11 CODCCl'Dcd with modclina ,"""ate on demand. The single

equation model allows for uymmetricprlcc rcspooSCJ and contains. a lagged 

dependent variable. Recently Bcw!cyand ficb1S (l990)demmutntod thlt tbe 

JOD,-nul impUcatiOlllfrom 011 such dynsmic models arc etuile complex. LonS·ru3 

parameter CUtmllOflbavo distributioo~ that arcnol symmetric and b~vc fat 

hils. Given the Umit.ed Moote CatJoevidc:ncc available OQ tho mlgni~ D( 

lhiaproblcm, 'thlspapcr allO provides addjti!Hlal iDSightinto tbe genual 

I Recc. nllt~dic, h.l'Nauahtcn, .• Hogau .. an.d Jones (1989). and Hopn and NaughteJl 
(l989)bAveanalyztd tbe implications ·of AUltratl&'I"pJd1t dccJii,Ung oil 

RSUVeI. 'They I1lvc .. arpcd 't~at Australia t., lcv~oflClf ~uffici=cy in oil 

is.Ukely to dCclln~fromarwnd96~ c:urrently topcmaps ,as !ow as .28S by the 

)'Car'200().This~linc is predictedtohavc aliasc ,cae of a '3 ~ dceliDe in 

i.hr. fCI1 exchanscrate. 



CCOIlO'mctrit; bsuc by bootstnppins the estimates to obtain their approximate 

$ma1l.samplc distributions. 

olveu. tbe trcDdina nature of the daea, cstimatioA of the oil demand equation 

cou.ldalsobc put, in JiDgle aIUI Oranaer', (1987) cointcstationfralncwork. This 

amounts to cstlmatin, tbe prefem:.d model without the lagged dependent 

variable. Thcpropert!ca of the two approacbcl arc compared. 

'the model iJdcYClopcd ill Section II and tho IOlls·nm equatiOQ 11 estimated 

winS tho tranafunn.tiOll auaClted fnBewloy (1979). This method also providte 

uynlptotic ItlDdard cmn and tbclc arc compared to' tbe amall sample 

booutnpped dlatributiou ill Section m. Tbe comtesratins relatioaships arc 

developed iD Section IV. CoaclusiOllS arc draWll iA Section V. 

D n.e Model 

OwiDa tothohiaJl COlt of coavcrtifta from one c.DCfBY sourcc to aaotber. I 

Jusc oU pricchlcrcuc would typicaUy be needed to induce awitcbingfrom 

oilwhUc minor .price ~SCI may cacouraJC I FCiteS' d.csr= of 

COIUC,tVltion.Furthcnnorc. pri~ falla maynavc I differential effect from 

price rises of the umo mapitudc. Because oil is only an intermediate good. a 

suWl priccfattwould ·notinducomcw fUel.cfficient tcchnoJOU to be .retired 

buts~l price mea miahl iGducc III CYCl'I JlUtcr degree of corucrvation 

tbrougb. improved workpractioca and lCCClerated replacement inveattncat. 

Tbcbuic model used ia this analysis II derived from Wolffram's (1911) 

~meuic price docomposltion mockl. Wolffram arpcd symmetric prioc 
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mponscs. which auuJDO fCvcnibility, can lead 10 ledou. problems in 

c$Umatinl demand and IUpply functions in general but applications of his 

tRnsformatioJl arc typically associated with models of bablt pcnlstcncc.' 

smec there havo ooly '*'11 two major price ahockl, in 1973 and 1979, large 

price chlnp can .~atcly be modeled with dummy variables. mtclUtinsly. 

the second .bock effect WIS bulgnifiCIDt and 10 iJ omitted from tbe 

expoaitioa for clarity. The model. ill a partial .. oct adjuslJllCnt (PAM) 

framework, is slven by 

Q. ., "0 + ",PRI. + "lal, + «,PP1, + "lF2, + "sV. 

... + "6D, + "l~'.1 + ut 
(1) 

wbote Q is tho loa per capita ql1andty. Y is loa per capita GDP, P is the 101 

oU priCCl ~lativo to lbc GDP 4!eflator. Dis. dvmmy variablo such wt D .. 1 

after 1973 and D - 0 otbetwke. u b • white.oile dhtmbuscetetm, 

8. - I, if Pi ,. P 1-1 

O,otbcrwiso 

PRI - Pit (I-D \; flU -Pit D ;PI#I - 'PF(I-D); an6 pn. - PPD. nut, PR-
, ,. r' t .t I ., . I. 

.. tbe cumulatlvo aUlD of price rill'l and PP .. tho cwnut$dvc sum of ptke 

• 



4 

t.tls.The·~ data aroplotted in Fiprc 1. 

if 

'Eitimat~of a, .(1- 0, ... ,6) produce short-nm elastlcldes while 

i -0, .•• ,6 (Z) 

(3) 

ls the men 121. CoasistCllt eathnates of (2) and (3) can be derived from tbe 

OLScatimatcs of equatioa (1) or directly, UsiDI tbe transformation auggcstcd 

iDBew1cy (1979), hetcafter the BT Cltimator, by two staac least squarca 

(lSLS) applied to' 

~ - /I. + P,PRI, + l.llU, + /I,PFI, + IIlFl• + ',Y. 
••• ... /I,D. + fJ.,-dQ. + v. 

where .- -JJ,. 

(4) 

Althou&h thcre1.UoodUp belWCCAdcrived IOOI~rwl cJ.ltidticland thole from 

'cquatioa(4). is exact, tho usc of 2SLS Oft the exactly ,identified equation (4) 

hiJblipts a petal problem of utlyzlDa Ioas·rua rcsponJCl. Bewley ud 

Piebl, (1990) ulCdMoalO Carlo _, to show that tbodbtribation crill can 

be bcavUyatcwcd aad the :1toa-exiatCACO of momenta ClD yield outlierl with a 

much 'higher frcq~ thu from aonnal 01' t-distribution •• 

• 

'" .1 
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Tabl, J: SymInetrlc Price .Modtls 

Short-Run Equatioal Loo&~RUD BquadDQI 

Variable (I) (2) (3) (4) (5) (6) 

Coaltut 0.183 0.745 1.965 6.336 
(0.41) (0.99) (0.37) (0.97) 

p ..0.050 -0.041 ..(l.133 -0.330 ..0.443 -1.134 
(3.94) (1.30) (2 • .10) (l.48) 

P.D 0.083 C'.io" 
(0.80) ((US) 

Y 0.150 0.070 0.046 1.000 0.752 G.3" 
(0.9S) (0.58) (1.35) (O.GS) 

D .(J.ua .. 1.00$ 
(0.64) (0.69) 

Q(t-J) or AQ 0.850 0.907 0,882 -5.667 -9.731 ·7.503 
(20.01) (16.69) (1.86) (1.96) 

DW 2.1.66 2.364 

Note: AbRhatc asymptcwic t-ratios I.l'O JiVCD ia parcathcsel. 

Siaco distriblitioGtluwmptloal 11'0 ctUClal iAtcltiq bypotheacl about th6 

&QmmctJ'Yof t_price rospouo ad, Iadeod, for provldbll CGI~ 

blend. for the loas-rua respoaSC$. thoelUP'irfcal dhtributlOClA me 

baotlttappCd iatho DW sectiOll." la ~ to abed further Usbt OD ·lho 

esteal of tbetc distrlbl\tioulprob1eml ia estlma!h'1 loal~nua coeffici=u. 

tho caaveational metbodb followed hl thisaecriora to provide. buil for 

compuitoa. 
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Tabl.2: Asymmtiric Pric.41od," 

Sbort.;Rull Bqu~OAI LoaC-Rull Bquatiou 

V.nab1c (1) (2) (3) (4) (5) (6) 

PRI ..().167 .Q •. 140 ..(),t41 ..().321 .Q,lOa ..()i390 
(t.oW) (4.16) (4.41) (1.33) (4.56) (9.85) 

PIU -o.IS5 .0.140 .0.148 .0.298 .0.368 .0.390 
(4~lS) (4.16) (4.41) (4.79) (4.56) (9.85) 

Pili ..(l.3lS .0.401 ..().I48 .0.644 .0.183 .0.390 
(1.34) (1.81) (4.41) (1.56) (2.41) (9.85) 

PF2 O.o.i! 0.082 
(1.1'1) (1.26) 

y 0.565 0.367 0.500 1.086 0.806 1.320 
(2.28) (2.22) (4.16) (2.25) (2.04) (U.44) 

0 0.3.53 0.347 0.618 0.764 0.611 
(2.S1) (2.89) (4.29) (5.1.) (6.40) 

Coaatut -1.3lS -0.006 -1.721 -2.526 .0.014 ..... 559 
(0.61) (0.0l) (2.92) (0.59) (0.01) (4.28) 

Q(t-l) Of AQ 0.410 0.545 0.621 ..o.m -1.196 -1.639 
(3.86) (5.29) (1.19) (2.01) (2.41) (2.95) 

DW 2.231 2.166 2.058 

Note: Absolute asymptotic t-rat!OI arc liven ;0 p&rCathesoa. 

Given the Dumber of obscrvatiOftl ia each reafme. aM tbe aumber of prico 

chua" ill 1& aivca dircctioa withbs each re&imc. tbe usc of four price 

cocffi:icat. mipt be doomed ~wbat UCO$alvo.lf tho prico tlIc effed ia 

uSIIIDOd to havo kM uaffectcd by tbe prlco dsock. but thlt tho poat-.bock 

~ faU offoct ia ZMO omlto I mew awarOJ.'lOU of c:oucrvatioG &Dd the 

roc:c&lt ia~ ot rotatively DOWC1' fue1-eftklcrst UlChaokIsY •• Q, .. a" 
lad ~ - 0.1. te# of tb!i bypothesi. producodu observed value 01 tho 

I~to P-teat equal to 0.8 which caa be compucd to a $. critical value 

of .F(2.U~) .. 3.52.' Tb) restricted estimates are pmeatcd Ia c»lUDlD (2) of 

, ~ of t_ dhtrlbutiou1 problems, a MOIlle Carlo test prococbrc wa, 



Tab142. bcrWtcr, lbe prcfcrrcd model. Tbc BT Cltimatca of equation (4) and 

the .restrlcte4 vcnlOD uc abo ~tt4111 Table 2. " 

Tho ahoct-ru C$dmatca. &Uacnthat tho price rise coefficieat is weU

dcwmlM4 but Wt the ~·taU c:octficlcat is only jUll signifteant at tbe 

,,~ level with a ODe IldcdlClt. 1QdoId. U uymplodc Nelt falled to reject 

oqu.tity of thee t\~'Q e1UtlclUCI with a value of 1.1'. COhUlUlI (3) and (6) 

of Table 2 .&bow the CltimalOG for lbiI fCllricted model.' 

T'bo .throe uts of ~-rucocffic1eftta pmcatod ill co1w:rma (4). (5), and (6) 

cU.,.., a widor ... of ~ic:lticl tor by varlablC4. fa particular, tbe GDP 

cluUcilY varia fl'OZ.l O.f:! to 1.32 ud that Oil PPI from -0.39 to ..o.3a. WhiIo 

~coetfickatJ aro la broI4 Ip'.ecmoat with FoUo ud Ulph'. kHI,-rura 

clutidtioa. ·Utooathn&tci Glthc .apccd ·of adjUltmollt coo.fUc:.t. Tho mcu lag 

c:ocfficiGata (J.,) vary botwoca 0.9 YAl'I ad 1.6 JCU& ad a@stctially 

dU'fcr. from FoUe. ad Ulpta'. ~~ VUllO of 5.' yean. It 11 abo worth 

1lOtla, tUt 1M ,uymptotic t-miol rise draEl:l&lieIUy wboa at - as b allO 

isnpoMd but It II mow..iIl the lICIt .1CICtioa that this mo4d falll an ImportUll 

cUapocd.c telt. 
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~Uof tbe tests of llpificuco. with the exception of tbe MODto·Cado 

~·tc.st. have oat1 uympl()tic justiftCItioa. Tbc pl'ClCDCC Qf tbe Jaa:pd 

~tvuilblo il1 tbe preferred 1DOm:1 

roducea biased but couistCftt OLS Cltimatea that are DOt t-dlstributed; the 

ttlmatca arc, however. u~otiC&ny IIQnoll . 

• tho cuoot t4lo Ioaa-nm catimltea derived from tho BT. 

to coc.ffidcatl arc coubtcat ud uymptoUcaIJy lIlOfmal but abo uaall umplc 

1'Op!',.rtica uc neb that (be populalion me&D. ad variuco of tho dbtributiou 

ta not Wit. 1bc MOIlle Carlo evid=co 1a Bewley cd Pichil (l!)90) oat)' 

.ddcrod umptesof cize40 but CODcluded that i.acidcDco of outllen In both 

;ullibriam lad IIDCU mpoasca ~ with a.tocorrclatioa. iD tbo 

~ ad Usat bl.. ~ willi tho ab:o ·of tho laged dopeadcat 

uUblo =cf&ieDt.. 

~vn tho partkuJu importalCe of providiaa reliable catimatea of price ad 

~ olutlddo.a for loq .. nta forocaItlaa of dcmaad. lAd bocauo ot Umited 

ri~ oa tho petal ocoaomctr'k Uh1re of tho problem. bootstrapped 

l$tributiou 1M ~t'.lCtltcd. 
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Table J: &oIstrapptd Di.slribUlioru 

Coefficients 

Po PI lis fls fl, 117 

Bewley 1'rtwfol'lNJliOlt 0.7(01\ 
25LS Cltlmato ..0.014 -0.308 -0.883 0.8()5 ·1.196 
2SLS I,e. 3.506 0.068 0.366 0.194 0.1l3 0.491 

Fixed RI,rtUOTS 
tdcu biu 0.026 0.082 -O.OS6 .0 .• 030 0.077 0.404 

J.o.(atud.) 0.9OS 0.922 0.890 0.903 0.114 0.185 

Skewncu -0. tOO -a.244 0.186 0.195 -0.191 .. 1.101 

Kunoda 3.241 3.161 3.294 :5.247 3.359 5.820 

luque-Bera 84.8 110.1 93.1 19.1 118.3 5355.5 

Low" 2.SS abo 1.81 1.80 1.21 l.tO 1.46 0.99 

Upper 2.5~ aizo 1.13 1.15 1.68 1.78 1.24 0.20 

1(1) ODP 
Mcu bias 0.164 0.285 -0.143 -O.16S 0.062 0.542 

s.c.(&tand.) 0.875 1.250 0.588 0.870 0.664 0.816 

StcWnei$ ..0.608 ..0.123 0.776 0.623 .0. 2M .. 1.400 

K"n01ia 5.710 6.207 1.291 5.121 4.365 1.443 

Juq~Bcra 3615.6 5156.6 8613.5 3731.1 867.2 11490.8 

Lower 2.S ~ size 1.67 4.30 0.12 1.11 0.3S 1.70 

Upper 2.5«1 ailO t.33 7.29 0.48 1.65 0.33 1.63 

Collfl.elratiltl EgllQllon 
OLS estimate 3.252- .0.240 -1.266 0.431 0.921 

013 I.C. 2.197 0.042 0.224 0.246 0.079 

Fhed Relrusorl 
Mcu .0.824 .0.566 0.818 0.825 .0.814 

1.0. o.m 1. lOS 0.967 0.993 1.032 

.SkCWDeU -O.OS3 .o.I1J 0.018 0.053 0.OS7 
Kurtosis 2.1:195 2.854 2.814 2.693 2.900 
Juque-Beta 9.3 29.4 7.1 9." 9.6 

Lower 2.s~ slzc 13.09 10.77 0.16 0.19 13.26 

Upper 2.SS aizo 0.19 0.75 U.S1 13.12 0.39 

Ill} ODP 
Mcaa -0,661 0.772 0.556 0.071 -1.532-
1.0. 1.002 1.402 0.711 0.994 1.00S 

'.I S~WDCU .0.141 0.071 -0.061 0.14S -0.062 
J(urtosis 3.733 3.153 3.989 3~140 3.289 

Jarq~·Bera 257.0 18.2 414.0 263.1 .w.2 
Lower 2.S~ size 3.16 2.33 O.lS 2.06 33.48 

Upper 2.5, size 2.21 19.47 2.34 3.13 0.11 

Note: Tbcdbttibudona arc standardized by the 2SLS estimatcs in 
the u~ htlf of tbe table ~nd tho OLS estimates in tho lower. 
That • tbe mean and s.o.(stand.) arc with respect to the relevant 
standardized distrlbuttoos. 
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Tbo dynamic version af the model. sivcn by equation (5) was csUmat<:d and tbe 

OU. CiUm~~ oflbe parameters and residuals were u$cd as tbe basis for the 

cxpc;rimti\t. Tho bootstrapping was performed by wnpUllg with replaccment from 
~ 

tho U vector using a uniform random flumber SCflcrator a&ld crcatiflS .ynthetic 

depeJ.ldeat variables as iEl a dynamic atocbutic simulation with PRJ PF1, Y. and 

D uS1qlled tofi~cd la repeated triats.Equation (6) was estimated on each of 

10.000 "plicatioo. and each coefficient estimate from each replic:alion was 

ItADdardllCd with tho BT co:fficicnt estimato and asymptotic standard error. 

Because Bewley and Fiebls emphasized the .rolo of autocomlated tcarcasorl, I 

accood ,ct of 10,000 repU~tionl was coaducted with Y also beiDS bootstrapped 

from • random walk model with drift. Owing to tho larse change in price &lld 

tho OPSC apecttlCl1t, it was decided to hold PR and PPI fixed over replications 

II DO abupJe tUnc senCl model could rc41lODably be clptetcd to adequately 

model tbe data. Thus, Y. which ia to) in Granger" (1981) terminology bocausc 

of tbe dlffCl'Cl'lCing operator impUed in a random walk, il the 001)' SeDerated 

I'CF..uoriD the socond experimcnt.' 

Since DOaO of the diatrlbutioM havo momenta, tbc computatloo ud 

interpretation af umplc moments should be treated with caution. Ncvcrthclcu. 

ccrtaiD characterislica of the coefficient tUstributiODl arc presented in 

Table 3. 

Tho mean bias under tho fixed regressor auumptioD il JelS thaa G.l asymptotic 

standard erroR.. except for that IWociatcd with tbe taBaed dependent variablo 

coefficient which is stlU fairty .matl. From Bewley ud FicbiS,' this result 

• Of counc, tbe legged dcpen<knt variable is 8enerated in both experiments. 
Furthermorc. from Stock (1987), the inclulioD of aD 1(1) rcifCllor Sives rise 
to even asymptotic Doo·Aonnalil),. 



·ls ~Qt. u~xpcae.d~ tbe coefficient 0& .~ lagged dependent varllblc ia only 

~oultdO.Sand highly signifICantly different from unity. 11.0 btu in tbe I(J) 

rtgrcuof ~~ut 11 a little lUlU. 

Ft9Lt Cbo EOW mubd 4.C.(Stud.) .it cantw noted 11 'it the amnpJc slandar~ 

cnor ill of ~ t.ll'dcr· of 9076 of tbefUymptotiC val~ but the.xlc il far morc 

lIiapaJily fa t!lbJ(J) ~sresw experuUtnt. ~ Jarquc·Bera (1987) tC5t for 

aormality. "hl.ehibould b&t compared to • cdtlcd value of 5.99 at the S~ 

:lcv~l. and ... be value of MOlis. ,\"fblcbil '.00 fe. I Don nat distribution, 

.higJillght th nature of .thi) probJs:m. If It can be auum:d that the "SUSIOfS 

arc tr;lly rw:din 1'efKI'1tf.\l trials. the empirical diaU'llillt!ona ate Jomcwbat 

di~m.:·.oo but Ilt;)t lu(&ieody to ca'lSO aoo much 01 n probltm to applind 

worsen. 'I'fH; size 'tati~ $U~st n reasonable dep,c of synunetry and a 

£nght ovcr"reprxtln" of tbe wtdt~ of· confide,nu interval.... OJ:l the Qlher 

band. lntcgratfA data cause &Cwnca,.. of .Uk bdc~mlin.tc alp ft."ld a low 

probability of put1cu1atly wp coeft1cica. w.imates. Tbc pcssibllilY of 

producinJoxtremo values rai4C1 tho "l\iestion of whether or not Qo bue values 

slvcn iQ Tlb~ 2 arc rcpl'C$Cntativ~ or not. It ahould be emphub:ed that this 

prOblem lsQot cauaoa !vI the eatJmatioD ptocedutC;ln Identical rellult would 

9V~ been found if ~. laoS-lUll estimates .bad been derived from tt.e dynamic 

equation (5) estimated byOLS. 

. 
Tho .preacnco ·of bUc~ted data implies that the ~dy introduced 

coiQtegratioa framework of .Bnglc and GtaDP (1987) could be exploited in tbis 

CODteit.m esscnce, if Y 11 to) andtbc other rearcsson are cxoacnoua 

(deterministic time trends). Q must also bo 1(1). alKKJt a l!etcrminlstic trend • 

. ~ 
Tbc simplest ·Vi.riant of testhlg for cointegratlon is to perform t~rcsrcssion 

without the lassed dopendcnt:variablc and teat the reatduals lor stationarity. 
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that a beiDa 1(0).' Engle and <lrlDsct. recommend a Dlekey-F\l •. er .. (OF) tell 

with .a tdti<:a\ value of ~.11. Tbc cointcifadng equivalentl of col\UU1U (4). 

(S) ~d (6) in Table 1 are produccdin Table 4. 

Table 4: Cointelrotitlg Equa1iotU 

Variable (I) (1) (3) 

PIU -0.13." -O.24G -0.381 
(O.89) (S.7S) (13.44) 

PIU ..0.241 -0.240 -0.381 
(6.42) (5.75) (13.44) 

PPI ..0.891 .. 1.266 -0.38 .• 
{3.34} (5.61) (1'.44) 

pm 0.096 
(2.18) 

y 0.199 0.431 1.375 
(2.5S) (1.75) U.s.80) 

D 0.791 0.911 n.w 
(7.93) (11.61) (10.31) 

Coastut -0.011 3.252 -5.146 
(0.01) (VIS) (6.84) 

DW 1.490 1.525 0.754 
DF 3.959 4.229 2.09& 

Haec: Abiotate asymptotio \"ratioJ aTe dvea inpuenthc$ca. 

t Mulliv.mtovertiont can be found ~ JQbamen (1988) and ~wlcy, Fiabcr 
ar.nIPUI'Y. . (1983). The F,,"cnco of. compl~ dCtermJAiJli~ time ucmb,ux:h as 
thoao· ptOICDI.ClUlCadd!tlonal problema and aronctpursued .hcrc. Barwj~, 
»(tladO , Hendry, ~d SPlbl1 (1986) consider a dyallnic version of a 
c:omtc~UD. 8 equatioo ow .. b1~ 1. '... .impUcitlycquiVa1ent to that pmc. nted in tbe 
BT Wlthttic 4Q vuiablccxclu4r.d after utUnation. Sec a1aoBcwleyllld Elliott 
(1988) for adUcusaion of thilvariant. 
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It isQf .aomc imporlUCe to DOte that the DB telt for the mOil restricted 

1llOddfails to tcJectthc preseoccof auDit root io tbe fcaiduals. This 

implies that aA ~ullibriWll solution does lWIexist ud the PAM vcraio.J should 

BOt bcpurillcd.To lOme Cltent, tbe higher value of the lasgcd dependent 

variable coeffic1ent compe.uatcJ for tbe lack of stationlrity in the 

residuals. 

In the followhla section. the COIlvendonal method of specification is compared 

.to that of coiAtcpation for the purpose of usesslDa tbe implicit bils 

hlduccdby omitting .4Q from tbcBT.11JSmec aD 1(1) rcsmsor would generate an 

I(J) resrwand, AQ 11 n«eaJarily 1(0). Given that aD 1(0) is likely to 

minimaUycorrc1atcd with uy 1(1) vamble in Il reaaonably sized sample, tM 

. bias ill the c:oiDtcaratiDg equation from omitted (onhosonal) "Sfcuor. ia 

also relatively small. In Stock's tennhaology. tho estimates in the CB are 

'aupet-consistcat' u tbcCltimatc rapidly approaches itl probability limit. II 

If the cocIficieDta ill the cointcgrattu, cquatioo (eE) 

(7) 

were to be bootstrapped aasumina tbat both tbe model specification was correct 

ad the repason were fixed, tbe distributions shoutdbc symmetric and 

10 'J'bja8lsUJDutbat tho PAM is t!;e correct apeclfication. Coifltcgratin8 

equation, h&vethe advaatalo that any number 011(0) variablca can be omitted. 

U Stock.allo discusses the an error CO~t101l method of estimating the 

cointegratma vector. 
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possibly approximatelY t-distributed. HowcveI 

'autocorrelation due to omitted variables coul,' 

from tile typical OLS situaUon. 

II/f ' 
<:'>'*~'<1 

on-n~itna1ity in .. ;' and/or 
t 

~usc significant departures 

For the pUrposo of the folloWing elperiments~ it is assumed that equation (5) 

ls'tUl the true mod!'l and the specification (8) is known to be an 

~oxtmaLIOD. For tbe purpose of long-fUJl .forcasting, where AQ becomes 

relatively unimportantiD equilibrium, it is ruttonable to question whether 

there arcaDY GAins in estimating tbe dynamic model. FurtbcrmoJ:C, the 

cliItributional prob1ems of tho BT discussed above suggest. that tbe simplicity 

of the static equatlO£l baa positive fcaturea. 

Thcbootstrapping experimenu were rcpca2cd for equation (1) and the rcsulta 

arc presented in tbe lower half of Table 3. Note that the diatributiou arc 

standardized by the estimate and standard error from the COintcp'lling 

equation iD. column (2) of Tablo 4. 

Ia each cue, tho asyJllptotlc Itandard error reported In the base tCplslon is 

Jpproxlmatcly 61S lower forthc cointcgratina r:quation. There iI no consistent 

ptttcra fortbc dlffereDCeiD tho two sell Cit coefficienu.For tho pu~. 

ofpoUc:y,bQwcvu. it matterl whether lhe; !OrlS-J'UQ GDP clsstidty 11 0.431, 

• as hltbe CB. or 0.806, II fa tbe BT. aVeD tho dif/crcnccbetWecD -0.240 and 

..0.308 fortbc cocfficiCJltl WI Pit "mea • little COOcenL 

Tbc coefficients in tbe CB,fixed tegrcsSOfCUC arc muchbettcr approximated 

by • norml1ldistributioa with no evidenccoffat-uils. However. tbelatcra1 

IbiftiathCdiatrlbutioa is IUmeient to C&UIC vary!.. alz.oerron on ooe 

~ of lhe distnDulioo. The l(l)gCDcrate4GDP resulta, however. a~ain 
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tcvca1i,mJ)OStaat dcpanurc, from DOll-normality but DODO of the kurtosil 

~& pcat~. l~ fou ... <Gl'.Ilparcd to nothinS less than f~ror the BT. 

The empirical aize estimates .&1'0 mixed with 1000e coefficient' being 

wdl.approumatedby t~ asymptotic ao,rmal distriburioll and inthreo of tbe 

fiVCCUCl, .the uymptotlc standard error is very tlcso to tho bootstrapped 

~.cnor. 

Tbcro ~1d appeu 10 be advutagca to both the BT aM CB estimators. In 

figure 1, dyumic Ilmuladoos ofbothmodcls rcvc.d that both estimators 

.~ acccp4@10 "sult. from a long-run forecuting perspective. Some 

tcIichW ntoconclation il apparent withthc CB "limltor but both cope well 

with tbe dmnatlcatowdo\VD in tho Jfowth of oU consumption. On tbc other 

bud, diltributioaal upcctJ, presented in Piprc 3. reveal some interesting 

diff~. 

Tboaormal dhtrlbutioa curves ill Fipto 3 rcpreaenttho asymptotic normality 

of tbcBT Cltimatot wbilo BT and CBrcfcr to the bootstrapped small sample 

distributioa.a bucd OIl a stodJaatic GDP variable. In each ease lbe biu in tbe 

Cit il sreatu than. I1)d iA the wnc direction as, tbe bias .Ja the ST. This 

nqcat& that • combincd estimator. aloa8 tM linea suggested iD Sawa (1973) 

mlpt ~t for the biumlmaU ump)cl. 

Tho disparity of the estimates !rom lhcBT 11 quite apparent. In the 10.000 

replications 01 the PR coefficient, OIlC estimate had an asymptotic t .. ratio of 

-13.6 'and another wu equal to -9.S before the the dIstributioll started to 

build from -6.8. no mJdor problem from a bootatrappina pcrlpCCtive il whether 

tbo buc estimato ls, iAdccd. an outlier from the true distribution. 



11 

ThcJ'ClUl¢S '~ Jlere IUgostthatWbecevet cqDatlOii1a arc fadmaled with 

lafto4 dcpeadoal vmablcs ueStrelldial data. scnOUI coRsiduatiOll'l ,hould be 

pvoa to tbe diltdbuliOfi of the estlmatea before any polley COGCbuioDs or 

lcalt'tcnnforccalta 1m pDCfttcd. Thiais uuowbelher Of GOt simple OLS is 

applk!ti to the dyu.mic cquatioa or dkect cMimatora &reemployed. 

"l'be bnplicalioa oftha boolltrappiq pcrfonncdoa the dcmaad tOf' oil cquadOD 

aawl that tbe e111ddty for a price me 11 .0.31 with a 9SS COftfidtftc:e 

hdcnal of 1-0.46, ..o.14} ad zero 10f' .. prlc.e fall. The OD' elasticity 11 

0.81 with. 9SS ialuval of (0.13, 1.57). If the colntelf&11oa b~ couJdbo 

RldDCed. however. thero would appear to be some scopo for reduclElI tho widtJ:a 

of the COftfidcaco interval. .. particular. outUcra arc fulcu prev.kat ill 

the CB fmncwork. 
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Figure 1 : log Relative Price 
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Figure 2 : Dynamic Slmulatlona 
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Figure 3 BootstrappedDistributions 
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