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l\:lA\rlH> .. ECONO~H<' li\11•ACTS OF RXPOH:l~ lN~TAtllLtTY; TlU~ C.\S€ O'F, TREl~ 
CHOP EXPORTS lN P . ..\,PUA f\t,:\V G~-iNI·:A 1

; 

(' l .. ;(uWHJm·~u~c St•mtw Ncwmcb h·!low., Fconcnnk Stud!~,.w 11iwswn Nutirmal ResetJrch Institute, 
l~ttJlUU i\',•u , :zmte(t 

r ht' 1u:e u ttp l:'t'm1 m~.,urw.: ,.., tltK tu;t!Jh~·. by un a't~t>'ri.lge d' ltJ pcn.cnt pt:r ~:t~;tr·. •md there Is no conclusive C\ ~:Jence 
tt1 H:nly th~ mucw !l.'wnonw. impad~ nr c-.:pmt hht.dufif.y. The ptc'iC11t r,w.dy used ll muero·ctottomt::ldc model to 
plcdtct the macm·cr..Ptmnu~..: ltUJM~ h nr export Ul'it;tb}lil> lmpatts in term; nf in~tability of Oross nomcstic Product 
lOflP) ~~.ru\\·th, pn\alc ttlll'IUtnptum, U•tliUKt ul P.l~,mcnt-1 f!3C)Pi. itlvt.~'IUm n .. and uuports were significnnt durlnu 
th~: pn:·mmt:t~d bu,nn p~,.;uud rltJ1tJ,Hhi, hut th~.: tm.t~.tH h Mgnifit,,.mtl}' Jcsr; nncr the mnterat bonm 09.81 .. 95). The 
nht.Ihiltt~ .. t'>nut HdH'.l ... dy llfh:t.tw.• the lt'\Ch nfi.'lil(lluynwnt nl PI'-' ttHal'tal bnmn nltltrmfth tree crop se;-;tm· is the 
nmm ptnvl(l<:t ofcmt1lt•\mrnt.md tnttlltll! mlhc rt1ml<tn:.1'i lh~~ cmph,~r.mmt level i':l. margitHtlly ,tfl~cted.d;Jring the 
post nuncral boom pcnm! whem!'-''-lth~.:: \~xpurt tncmm.· rll.:dmt~(Jc bcpnrtlntllahlltty is not t..trong enough t<l infh.l~nc¢ 
mun~A Mnd, mtcn·'t mte mHltht: rill!.' of mflntiun during p.r~ ~md po·*t mmctJI hcmm twrlmls but "'hit conhiuJe~ to 
mUm:r.. At HOP po'>U!UU l m; tmdm~~ Uli~Jh\ ~untnhutc: tt' th,Q: · UIJ\,nt pnltcy ddvtlt: on (.tUHilming I he PI ice 
~t.thth•ut!ton ~h ,\ p.ut ulnhltl•H"I.IIIillllil'l, tWhl.;lo thmw \\Hrh 

luJroductlun 

.rvtmc thnn 75 pc.'tl~c.mt nf pcnplt> in PHpua New< iuint:u Jt.!pcnd on ue~~ crop e~ports fhr thr~ir JivcJilmod. 
tDAL l CJ95) The!'~.! me some 574.,000 1-vus~hulds in PNO. und appmxinmtcly 8':> pcm.:cnt or them; 
cumprismg, ~onw ·lMtCJUO hou·whold~i\t ar~ producers of nuunr tree~ <.~mp cxpurts. Coffeel COCOf!Ut 
{cnprn nnd .cocuuut oil). cocoa, nil palm anti rubhel' ate the nutjot• ugriculturnl export .tree. crops. Tt·ee 
crop exports provide approxltnulcl)'' ~~6 pt.:rct~nt. or ODP and 14 percent of export earnit1gs' (World 
Bank l 994}. lrcc <:mp exports ~lccmmt thr K :!22 mtllinn of' utlnmll export comings and c<mtl'ibute to 
QO percent ofngriculturul expur.ls. Export incm11~ ii.ont rofTce is uppmximatcly K 92 miJHon foHow¢d 
by oil pa(m <K65 miHion). 'J he lowt!st !.rce cn>p c~port value is rubber (K 2.5 miiH011). 

Tree crop cxr()rt mcmnc !1uctw.ncs by an annual ttvct·age of' 30 pcrccM (see Tnhlc.l ). The variability fn 
export c:.mtings is mainly the tt$Uit. (1f vuriaHt111S in ihtcrmniomd commodity J>ri~en. ht u country such 
as Papua Nevt (iuinea~ that. depends on agdcullurc. uny unpredictuble flncttmtJons in com.modity pdcos 
Must nfli:ct its mkro nmltl1Ucr(H!conomic stttbfUty.. The- impact .or primru·y cotttn'}odity instability on 
the ccottmnic growth. <1f dcl'eloping courHde:r hns been a pdncfpnl t!onccru fw; qurte a long Ume. 
Mnizels (1987) cnHed ror A fuJJer und\!tstundblg or the roJ(: ()f the ~<JJtuttodhy mm.~ets u.l) H mechttnism 
thnt trnnsmits growth nnd rccessimt in nn Jncrcusiogly interdependent world. economy and which 
operates to substanti~tUy in~rease: thfl h1stability of~ th¢ global economy itself~ H~ suggested thut a study 
of the httcta~tit:m ofCOflUliodi:ty market .flu~toatious and b1flntionaey or d~tlationury pressures must be 
a further research ~tl?riW {ibid.)~ , 

0 ~ . . 

The t)epadm~tu <).f ftin~tt¢¢ :tmd;·~,)11Mn1t1g (l9SZl ~mrJh'nsis~d ttl~ import~nt tole of tree croti export 
1. m.~. .. t.ltb·U· ity h.l t!ctu..· .. ;.•.·.~_· .,t· .. •·· .. ~h. o._"'.~J .. Y n.t.ld. ·.lt .. 1_ d.· id.9f.~t·d· · '.th. ·.ut·.,. •.he.·. ·.·:p,r.Jc. ,,~ ... s. t·.nbl·.'·.f·S··· n. Uou ... ·~.·.· ~.". e.· ... mc:s (.for .cot)r.u, cocoa, .. co!f.e. e und pr,hn fiY.i'l) ~~1~~{t~:,1~~, . · · . .· · · .. · ·. · · 11fth9 ~(W(l,t1tl'hcnt~'tfttUt¢r.<)"CC.n~omlc fXlllcy fr~mc-.wotk, ;J htN 
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framework should he dt:signcd to t'rovid~; us far ns possible, a stcudy trend in incotnes and d~mand, 
that h; conducive tn cconotni~ growth, a telatively low tnte of inflatloi1, adequate levels of int¢rnational 
t'Cscrv~~s. and u safe lcvt~l of debt service throughout the cornmodity price cycle. The Central Bank 
cnnnk of PNG) h; keen on monitoring the extent to which commodity price instability is transmitted 
int<> lllUCt'0"'CCOl1tltlliC instability. 

Tht: nHlct·o .. cconomic impac~~ or tree cmp cxpmt instability arc crucinl in policy nmki.ngi including 
pticc stnbilisulinn polh.:ics. The ongoing CX11ott commodity price stabilisation policy aims at 
minimising the rnacrn~ccmmmic nnd mil.wo~ccormmic impHcts. However; there is no conclusive 
empiricn! e.vidcncc available to ascertain lhc mncm .. cconomic impncts. the discussions prescJ\ted in 
this puper is hasl1d on th~ finding5 of n r<$ctu·ch pmjcct carried out at the National RcscQrch Institute. 
The prqjcct wns tmdcrt;tkcn with funding ussistnncc from th~ Australian Cetttrc for International 
Agricttltur\tl Research (AC'lAR) uud with tcclmicnl collabotation fhunthc Dcpmirncmt of Agricultural 
nnd Rcsattrt;c Economics, t lnivcrsity of New Hngln11d. This pnpcr cvnluntcs at1d discusses the 
cmpirical.cvidcncc ofmnt~nH.!cormmic irnp(lCls Q{'trcc crop export instability. 

According to Fi.sher { 1993), t'!.!u"onahlc macrt'"economic st~lhtlity is necessary for sustained growth, 
but bcy()nd that, un upproprintC< overall economic strategy is crucial. Hxport instability has beer\ use.d to 
explain intlntion nnd othct· mncm .. cconomk ittstt\billty in developing ccor10irties by various 
economists (Mac Bean 1 966; Argy 1970; Love i 986). Export instability is exp~cted to havt impacts 
simil,lt to the ltJtllch ~Jisuusc·. There urc difibl'ing views on the effects of export instability on rt1aCro­
cconomic stability and c~onomic growth. How(!VcJ\ it has been demonstrated that wide O.uctuations in 
mucro .. cconornic aggregates ntc ddt'imcntal. to ccm1omic growth (Lim, 1974; 1976; l~eugaraja11 and 
Sundarajc:m 1976). There ure M>tnc levels of agreement that the growth of export revenue is a mor~ 
important determinant of the growth of' Clross Nntionnl Product (GNP) than the degree of .instability of 
export revenue. ncnnomic management is made more difficult by the disroptions caused by 
fluctu:ttions in expmt comings. 

Ot1e of the 1110in economic problem!> with which less developed countries (t.DCs) have to cope is 
Instability h1 the;t export earnings. !Zxport instability is felt to co11stitute a problem as. it can affect a 
countty's domestic income. consumption, savings. investment,. tax re.vcnues; bo.lance ofpayments, and 
the capacity to impoit (Bird 1978). According to Brook, Orilli and Waelbroeck (1977). the commodity 
prices l\Jld export t<!V~muc .fluctu~Hions cause conccm, particularly for developing com1tries, in the 
ureas of balance of payment management. employment,. at1d f1s¢al policies. Severe employment 
difficulties utc likely to ~rrise unlcs!; countcr .. cyclical poHci~s can be implemented promptly. On the 
other hand~ if a commodity revenue boom cuus~s a 801' surplus~ inflationary pressures in the domestic 
ecr rtomy usually result. 

'the results of empirical investigations by Knudsen (1975) sugsested· little systematic relation between 
~:\P<-1tt instability and other economic pnramct4!rs, His findings confotrn with the pertrtartent in<:ome 
theory of export, instability. Higher levels of instability result in lowet propensities to consum~, and 
hence~ a higher aggregate savings ratio. Higher savings results in higher investment nnd~ with 
prouuctivity uppui·ctltly 11ot adversely innucnccd, in higher ~ccmomic ttrowth. This irtdicates a. positive 
t~fl, ~'!.'!t ()f export. fn$ltibility on the rate uf invcstn1CI)t. However, earlier studios. f"~iled to recognise the 
,, ... ·l~iplicr cffecL~ of' the transitory . iiltOil)C on. imports leading. to . aoP ptt ... Jlcms. Furth~t·. the 
:·· ~:·sequent mt>n<!tnry or fiscni instability ctcntcd;· depending· \in, tho, monetary or. fiscal ;ipproacb to 
g· ·l problems, must be studied to us:;ca~ the po$sible impacts. 
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Ncwbcry and Stiglit'l ( l9S l) nbsurv(;\d thnlthc inst~'bilily in. the t~riccs or export goods in an ccottomy 
with nc,.nblc wngcs nti<f pl'ic~s will lead~ to instnbitity iu the r ·.ices of other goods. Thus, the costs of 
prke stnbiHty nrt) h~~uH not unly by Umsc ill the export industryt but urc $han~d, in. purt .. h>' aU. the 
sectnrs in thu ccmwm~ 'Using models which they developed~ they demonsth.\tcd, thnt iftttot1~W wages 
arc inl.lexihlc duwuward'l nml if m<>nctL\t'Y p()ticy is tlct·missivc, then price fluctuations. g<:ncr~te 
h1f1aliun .l: a rntt that d!!ptmds 011 the degree of price ltlstttbility .. They t!Sed Vt\r\ons modds and 
iltdicutcd the transmission uwdmt1ism hy which the pri'.!c instnbility is ttanslutcd into fl~lCttmUons h1 
invcsoncnt~ nathmul h1c1mw. nnd dcrmmd for t1on·ttndcd gouds. 

llC'lwman ( 19S7 > 1\;'\. k~\\cd tlw thcrwl!ttcal nnd cmJ1it'ical cvidcnct: lhr the fh:quent claims that 
inshlhll11' ·~:t in itUt:mnuunal markets hah~ tlcit:tcrinus cfft~cls otl the rmv;;o.-ccotwmics and micro· 
cconnn1y 1lf' the prtnlHty .. t~<mmwdity cxprwting developing countries. He concluded that nvailablc 
C\ kltmcc dm:s l"~ot "'upport th~:sc clnitn~ t)(:spitc the luck or rmpporting evidence, the claims ure strotig, 
pcrh~1pst hc(•uus•;.' tncttsurcnlC"l~ rH·uhl~m~ nnd hccnusc of small but nrticulat.:: grottps with vested 
int<:t·c-st~ in <W<:t'stnhn!! the J'~Whlcm. The mcnsur(!mcmt pr-oblems might hn.vc cquolly affected tmy 
lh1t1"''I!" th~:t nugltt have undc.•tt>"ilmmt.~.~d lh!.! problems, tncludirtg the urgtunents of llehtman. 

nxp<wt mstahility is consid.~Jrcd us a dc\ic.:lopment problcrn thnt nffccts the gro\vth~ .investmeht, and 
pt·t,ducli vit> nr· cnpitur t ... tuill.m.nuont 198 ·i ), \ntcrrHHionol. Commodity Agrccrncx1ts {I CAs) were signed 
\\·h~n the tmu'kct (1J'oduccd ~\ccssivc rH'kl\ fluctuutinns that have hnrmfl1l Jnicro .. econon1ic nnd macro· 
cconoml~ efft.!t:l~ m.t thu l!Ct>nnmicll of t::l(porting. countries. Th~ nvnilnblt! litcrntut·c failed to ptovc or 
disprove the cffcrts ofc:\pnrt instnhility on the mnct·o-ecotwmics ofcx-.potting countries (Mncf3Crui at1d 
Nguyen lCJS7). 

Ouctil ( l9RO) l.ituuicu the prkc ~tnhilisatiun s\Lcm<:s in PaptHl New Guinea and strongly argued that the 
vmiability in l.!Xptn·t ..,t.~L·tol' cm·hing inllucuccs the btlsincss cycle ht the do:ucstic economy. and 
suspccL.~· 1 that. withnul pti"~ !ltabili~atnm srhc1r1cs. f.hc uvcrugc levels of emplo)rt1Cilt nnrJ i1w~stment 
withir. r c non .. ugncultural sector \\·ould he lt1WCI'. lie ulso expressed the 'View thM the price variubUity+ 
through its ef.l~ct un nggtc!! .. •tc import d·,mumd~ and t1sc.ml nod mm1ctary iujections, do htlV¢ a strong 
n· 'd direct impnct un the bulnu 1e tlf puyments. Hi~ Mguments ure bm;ed on qualhatlve nnd. subjective 
judg~mct1ts nnd empirical evidence is needed to support his arguments. · 

A .study by the Asian l)cvdopmem Hnnk 0990) on the price stnhilisa.H~n. scheme ht Papun N~w 
Guinea suggested thut the m~'~ro .. ccotlOtltk .. impnot of tht' tree crop export instability was: once faitly 
significant. but lms been dcclinitlg in recent years because of the smaller relative hnportancc of tree 
crops in the economy~ rJowcvcr, the study c(mid.Jmt provide ctuantHalive wwlyti¢~\1 QVidcnce to justify 
the: views that were expressed. The .'\ustraHnn BUNtlU of AgticuHural and ltcsoutce Economics· 
(ABARB 1990} reviewed the price .JtnbiHsation schemes in PNCl nud raised doubts abJ)Ut the macro,. 
economic instability caused hy tMc ~top e~pmt tnstnbiHty. tt sugge~t·:d thnt definitive research un 
.ttntci·o .. ccomm1ic hrtpact tl!$SC$snh~nt. should be 1!tttried out. 

Pfctrting { 1992) reviewed the pticc stahHh~ution S\l·hc'm¢~ · 3outh PncH1c countries ttrtd suggested thut 
nny ev~JtJnti•.m of the impact of ngri~uftural commodity price stabilisation on macro·ecot1omic stability 
must conc~mtmte on the derree of macro~cconomic instability caused by h~sl~bHity 'n comr~odity 
pric~s nnd the strength ()f linkages between the agricultutals~ctot and t~ir impact em economic 
dcvelupn1tmt:. Tcmu (1995) m~m·~s:scd the view thnt only minimal macro~cconorrHc ht5tabUi.tY may be 
gcn~rut~d by export OuctW1liolls~ Similar views have been expres$cd by Lim (t 916) .ar.d Jurret nnd 
Anderson (l989)t who m·gucd thut there is no ncgu.tive or inverse relationship betwc~~n cconon1io 
growth und export. JmHnhility. 
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I .ov(! ( l992J cxnmincd the impact t)l short--nm t~:, 11ort iastabHity on national income for a sample of 
twenty dcvclopit1g cmmtt·ic5. c~tch or \Vhich is hcnvily dependent on prbnary produc~ !>eports. He 
l'lllpir'iczlly showed that,. fhr an the countries studied* there was evidence of causality running ft( m 
export ittstnhility to shmt+~nm im;tar'ilily in tncPmc. T~•is evidence may suppon· th~ vie\v (hat .instability 
export induces shmt .. nm macro.-economic instdbility. r~hosh and lJstmy ( 1994) studied the hrtrJact ut 
~xport instability or selected developing cowHri<:s nnd concluded. ~httt expo.rt it1Stability is an important 
source of mnct'<H!conmnic Utlccttainty itt tmmy dove loping countnes. ·· 

rhc dcbntc on nmcr() .. cconomic stability versus export instability is incotlcJusive. Some arguments 
stale that the•·~~ i.s not much corr\!lntion between price rm.d income variability. This argument is bas~d 
on the a!'JSUlllJ.~tmn thut the lugged elasticity nf production response to price vnri<1hilityt often lends to 
average export income ulmnst hcing constant. In a srn~dl open economy such us that of Papua New 
Guinea. n~-.,cs~mcnt of nmcmwc<.·nrmmic impuct if.) nl!ccssury to w.~rif} the validity of mnintnining the 
price stnhitisntion policj th nn mtcg•·~1l pmt ol'lhe government's macto.·economie policy framework. 

i'hc tmtcro~ccmlumic impuct of export income insinhllity cun be assessed by undcrstcmding the 
mcc!Htnism through \Vhich the in"ilahility is trn:1smittcd tn the rest of the ccOllOitlY In terms of 
instability in employment lcvl.!l. gmwth, nn\l infltUiou. Accotding to Dcrnburg (1985), the levels of 
employment, gnn.vth of· oulput. and pt·icc stability nrc the three nmjor mn"··o .. cconomic targets. Th~ 
ex pori price ~Uld quantity instnbUity wiU bu trilnsmiucd as lnstnbility of export income and exchange 
rcscr\c:s. ·rhcy might~ itt tum, urtb:t the disposnblc hwonlQ" consumption, aggregate dcmandt ex.ternal 
balance~ nod oq:,sibly the l~vt.!l of employment, i.nflntion ~md gr<.Wvtht An econometric model is us¢d in 
this study to !l~,sess the irnpuct nf tree crop export in com!! Wttiubility on the macro~conomy. 

The model used in this study c.mu;isl~ of six bind<& .. nutfmwl income, monettuy, fiscal, external, 
t•mplc~rnwl1f and in/latimt. 'I hcse r. ·' n..:ks nrc. repl'i,!SCntcd by the four mucro•cconomic idet:ttities .. 
national ac,•owus, fiscal. ha!mtc.:e (J/ pftynwnts (/JUP). und monel my aquilibrhun. Btnployment and 
prices nflect nH these blocks und thcrcfbrc, arc included us imp~'lrtnilt componentp.11lc structural modf!l 
consists or eight stochastic equations tmd nine idtmtities relating to the six blocks; with stochastic 
refutionship among nwst variables. There are 47 variables including 9 endogenous. and 28 ]ijgged 
variables. Details of the simultaneous. equation:-; along with the identities ofthe model ate furnished in 
Annex I, nnd u da.~cription otntl variables is given in Annex· 2. 

All cquntions are specified in linear fonn .and. the lir1ear combfnntiOtlS Pf the: Vadabi¢S are not 
statiom1ry, ruling out the crroJ' correction specification. 'fhe rrH.)del must: be estimated by thtee•stage 
least square$ (3SLS) analysis as the cquntions ttre over idcntific.d .. Howevert ordinary .least squares 
(OLS) atu~Jysis was also carded out t<) compnrc and provide better diagnostic$ of the .model. tbe OLS 
results must be cnutiously iutctprctcd in view of the Hkcl.ihood ofsimtdtancous·~quations bi~. 

The formation or cxpectationn nnd .tugged udjustment · hl the. l>NO, economy i$ different from that of 
developed economies. At present. the rntionnl extlectntions hypothe~is m~w n•Jt be applicable, to PNO 
because of a lnck of informntton and expertise. The model is built on th¢ nssumpd<1n c;f naive 
expcctatior1s, altho(tgh thc:rc might bt! some degree uf nduptiv¢ exp<;ctatloU$,.1Jlc model al$0 assumes· 
thnt thcr¢ will be u time lug bctvveen the cuuses and c!Tc~ts as the! ndjustm~nt process h~ slow. Lagged 
dcpltndcnt and cxpJmmlm·y vnrinblcs arc uddcd to cnplur~ the lu~gcd rcsponsc:s and dyountics~ 



l'he approach taken in this study invo:ves: 

• t•stimating the model. u~ing, JSLS and O[.S" m evaluate lhc predictive capacity ol:th~ model and 
predict the basc ... lcvcl vuJucs nl the macro .. ccmmmic vadubles by in-sample f.:.~rccasting; 

• smmlat.ing. the export instnbility nnd estimating the mode.l ugain using 3Sl.J>. to measure the 
sunUlatcd \aiUCS of lThlCfO~CCot1()nllC VnriablcS by in .. sample foreCasting; and 

• ~:omparing. th(.! simulated value~ of mm:ro .. cconomic vurinbles with those of the baSt!,.Jevel 
prcdu..:tions and measuring the nmcro-cconomic instttbility caused by the. export instability. 

l·1rst. the basc .. tevd ptqicctions of tht~ values of vm ivu mucro .. t-conomic variables were estimated 
usmg 1SI sand OL!t The analyses \\·ere carded uut using the~ Shnzam econometric computer package 
Vcrston 7.0. The OlJP. total exports, BOP\\ rlct fbreign assets (Nf<"Ah nnd other variables such as 
grov.1h rates \'YCrc adjusted tn .ncc·nunt for the <.:hi.mgc"r in tree crop exports in order tu forecast the 
... unulated impact The "list' command \\cas U'icd ulong \Vith the. system command in Shazam to predict 
the snnulatcd Htluc~ IJ1c ~imulatcd rcsuhs were di\idcd into two time periods "'the pre.-minernl boom 
( 1979- 1 986 ), !md a Her the mincml bonm r 1987· ~95 J as the: impact of rnineral exports might have n1nde 
the impacts oftrec crop exports on the economy dHlcrent between h~~ two periods. 

l he t'st1matcd results at hn~c level '\.\ere compat·cd \\Jtb the simulated values to evaluate the impact ot 
~..xpt)rt instability. The pcn;l.!ntng~: changes in the mat:to•cconomic variables because of variations in 
e~ pllrt rc\ cnue v.crt! e~timutcd. lh~ rm.~an and percentage change over the hasc period of all varia.bl~s 
wen: estimated. 

I g~L!ll .. l~l~l!innlfJ!y: Normally., mo<lt time series nulcro .. economic variables (ONP, Cfil" wages, etc.) 
fl)ltm-., a ram!om \\alk procc~s mlm .)trltiomu·y,l. and using nonstatitmary variables ln. allaly$is tnight 
lead to spurious rc:gressions, When .they nre non·suttionaey in level tetm.s, their first or second 
d1ffcrcncing wlll usually be stutionary !(1riffiths ct al. 1993). TI1e augmented Oickey ... FuUet (l)F) test 
was used to test stationaritj .. of fbuttlt-t>rder differenced variables (beillg quart.erly data} attd ~U the 
variables were stutionmy at d;nercnce <fburth order). DeJong and Nankervis. Savin and Whiteman 
( 1992) studied the pow<!r problems of unit root test in time series with autoregressive ctror:s. Th~y 
concluded that the augmented DP test procedure is reasonably wctl behaved+ 

Autocorrelation~ fn a time set·ics, quarterly data UUtOCOtrelation of disturbnrtc~ term iS Cbtnmon~ 
Further in the modeJ~ most equntions use lagged. dependent variables·~ explanijtOcy Vari~hles and 
being quarterly dutu there mu9t be foutth-·order autocorrelation (ARl4)}. The Durbin-Watson (OW) 
test is not valid to test the higher twder ptocqsses (Ramanathan 1992). Th~ 1arque.-l3f!11i lagrange 
multiplier test (LM test) is appropriate (Dough¢t1.y 1992; Ramanathan 1992) to detect fourth-order 
autocorrelation in the presence or Ja~ged. dependent .vudnbles as t!ii/hU'it!tOt.Y varl~bles, Brcuseh jifid 
Godfrey (1981 )* Kiviet(1986). and Aznar( 1989) suggested the nppHcaHon of the LM test to dynamic 
simultaneous equations model. •• 

t 

Test of Homoskcdasticity: Whenev~ tbe error variance is changing orgrowing over~tnne wit~ ~ach 
observation, the Oauss Ma.rkhov•s second condition is 'Violated. Thts spepific problem, tluu is 
hcteroscedasdcity •.. is not •;nly a common problem with cross .. sectionaJ da.ta,.but also with time-sed~$ 
data (Griffiths. Hill and .Judge 1993; Oujarati 1988; Dougherty J99~j. 1n the pteS¢nce of 
hctcrosccdasficity,. the rcgrcssitm csthnnttlrs m~y ftilt be cffi~t~nt und the tcsr;; .ofbypothese!- :Jt¢ .no 
longer vuliu Thu Bruuscb .. Pttgan,..(jodfi:ey (ll·l),..(l}t llurvcy. ARCl.f;" ~tod Otej$~r Jest wcr¢ used (()· 
vcrif~l homoskcdU:itlGH)'. v~,rious diugtlOStic methods (J)orrut t 989t Oujnt•ttti. 1988) Wt!rC used w J~$t 
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the model fhr its predictive nc<:ttti.u.:y. Mobility Ct'how testJ .. nud spt!cilication errors (Rumsey RESEt .. 
Regresstons Spcci Hcatnm brmr lest). 

In Papua New c iuinc;t. comnlndit}' prit:c ~tahilisution (CPS) pn>grnms have bee.n implemented for 
about four dct"au~s lt'\'U'\ 'tr~t C<lltcct~d and pmd 'illto the s~abilisathm fund when the Jlric.es ate nbov~ 
thrc~hukl k\d. 4tnd homHtt'\ an.~ pmd out of the fun.t when the prices tlre low. The present study 
a">SCSSCS the nurmct tl\'~l tht~ bn"~ P"'riod,. on~r the pt'icc stnbiHsaUon effect. The prie¢ stabilisation ovJy 
aiTc<.:ts the prk·e pith.i tu the ullimatc prudm:crs* and thcrefm·e~ lhe (.iDP,. HOP nnd net foreign assets are 
nnt nflccteu hy th~ CPS Sinulntly. the mnnctnry stabilit) is not afJbctcd by the price SW.bilisntionl as 
the st~thiH~ation hmd is nut stcnUscd aml it, uvuilablc to the banking system. to reaUtyt price 
stahlhsatiml lead~ lrt the {t;Jtl\f(~r onm~·.ls from lhu producers to the test nfthe .e<:onomy and vice versa. 
/\not her import~mt pomt h that tht~ flh~dm:cn~ !1harc in the l70B price is Jess Uuut · 60 percent and 
thcrcthre th(• st~tbtltt.,:ilmn llli).!ht t~al'..h them too maximum '>f 60 percent~ h1 some cases lesst whereas 
the fe\ ics ore full) JMS!o,~\1 mun the r~mll('r'l.) (( ittmn1 1993}. The stnbHimttion equally benefits the 
proces~ing und nmrkcting ng~·ncic~ to st~1h1HM~ Hwir mcomcs. 

nntn OcscrirHion 

I he qunrt~dy time ~en~.·~ datd tot thepe.nC~d ftnm 197~ csincc- thc> imJepcndcmce of PNO~ to 1995 W(!te 
~.:ollcctetl frum 1ht: lut.:mationall immdal St&tti~tk:~ nr the lt\JH\ Qunrtct'ly t,;nnomjc HuHetm~ of Oank 
uf PNO .. Intcrnati.onal f>t•vt..•lopmr.mt Report ~or nf lut~AlD. StaUsti.caJ. HuUt~tins of the Natiun~l Smtistical 
Office CNSO),. ond \;urirms l'cpnrts or the \Vorld Bunk nnd the National Rcs<'areh Institut¢. The 
quarterly data on natimMI m:cuunts, C<HJP \\ith break .. up dctnils of consumption, inv~stment, exports 
and imports) arc not n.mdil! avaiJahle. 'fhe quart<!rly data on government consumption and investment 
<.~xpcnditw·c~ exports and impnrt~ 'WCtc used 1n dt!tltre the quarterly dnta of ODP using the: uation~l 
accounts identity. The dnt~tnn At1strulinn intlatmn (CPl> tmd export price indexes were supplied by the 
Auslralian Bureau ofStatbti~h 

'lln~ tree crop cxpt1rt price und volume indices were estimated using the package avafJabl~ itt Sh~tn. 
The quartcrl}•' dam on price nud. employment indtceJ were overlapping (with various years as the 
base), artd thercfbrc, ncVv ;,rliccd indices ft)t a single base period were estimu,ted using the Sh$llll1 
package for splicing index number series. A.s chnnges in policies or changes in macro,..varlables will 
bt• transmitted to the mncro ... ccolmmy \\ith lagged adjustment process. Jagged responses were 
evaluated for tnost ur ~he <!Xplanutc)ry variables. Aftct· preliminary processing and estimation ofJaggecl 
variables .. the sampf~ period v~1s r .. !1tricted tn l919 .. f •. 199$-IV. 

Results ~ud Uiscussicms 

The esdmnted macro-eeonomctric model .. is. presented. in Tables, 3.(1) (OLS) ~nd. 3.(2,) (3SLSJ ;md 
provides the base-. level projection of the maero .. ecmlOinie variables aud other informa.tion to t~st the 
predictive capacity and ~lppropriatcncss of the model. Various diagnostic tests wet¢ conducted. 

1.1 All variables were non .. stnHomu-y nt levels except growth rt~tes otmoncy, btcom~, employment and 
other variables expressed us pc.t'<!entagc. StatiomttHy offourfJt .. order ~ift~rerwe ofallllie variable$ was 
tested using augment.~d Dickey-Fuller tests and the results fiJrnisfu~d in Table 2. All ln~ vari~bles 
(fburth .. ordct <Uffercnccd) used in this study ute staHtmury~ 

1.2 There .i~ no uutn(;orrdmion tt!i indic&ttcd h}· th~ J;u·quc+Bcro tM (JHLMJ normality :test resulJsJ l1Ptft 
under the 3SLS tmd OLH method!". *the t\tochusHc disturb;mce terms of all equntfons. except Jmport 



functional equation •. urt\ homoskcd~sdc as revealed by BI,Ci, .ARCll$ Glcjser ,nncl Hntvc.y t¢sl$ .. In th¢ 
c-.tsc of import cquntion BPO and Olc;jser tests suggest homoskcdatic crrortettus where as Htlt\1ey and. 
ARCH tcst'i hUgg.cst h~:tctnskcdasticity. 

1 . J nw R-square valut~ fhr all the stochastic cquutkms under the 3SI..S and OCS methods ~re almost 
the 'lame. l h.lwc\:r.r. the regression coefficients of individual variables ar~ different \.tndct· bPth 
methods. which wdicates the ~imuHnncous cqtmlion hitlS lllider the or.s method. AU the .calculate,d r 
\ aluc!-1 to tn\!aMtr~ goodness nf fit arc higher thun the ct~ticul F values at S percent ·sisnificant level, 
tlwrd1y u~~'tc\Uint:. the sign'·lc.:nnl d~br~C' oftchahihty of the codl1cir:nt ofdeterminati<m. The R•sCJU4te 
\aluc~ tbr the iml:'~tmcnt nnd import cquatiuns urc in the nmge of 40.-SO p<m:ctlt. and that must be 
het.:ausc ltl'. a ~jgmlk:mt k\d nf ptllic~· tlrivctl components of :investment nnd imports resulting from 
public scctur consump.tinn and illYC~·tmc.r'l. poHcic!it 

1 .4 I he sign~ oJullthc c~o,lmmtcd c:odTidcnts arc as expected. fn the case~ oftbe private consumption 
l"~d.ttmn. the pm;ihve sign lhr nmmnal. intcrc~t. nne indicates that the increased interest alW;JyS 
.u:comp,1ny incr~as<:d r.~un'>umptkm. As indicated hy Dcrnberg (1985), there is uncertainty as to how a 
change in interest arlcct(;! the t:OT\'.iUlllption • .S}! lilady, Dornbusch n 990) suggested that it. Js hard 10 
lind a strong respon~c between intcr<!st .rate and sa\. ing~t 

1.5 'J'hc ~ystem R..-!iquarc under the 3SLS mcthud .is 099. 'This highc;:r R·squate .. nust b¢ c~r~fully 
rntcrprctcd us the rc..;uh~ frequently will be very high m view or the total number or variables and. 
cquat.JOll~ invoh:cd 'l he ndtustcd R·squarcs in an the equations indicate that there is no penalty for the 
number nt cxplanntm) \at~ahh:s u~cd. except under the equations fhr inflation and imports. Howt~verf 
the itdju-.tL•d R..,squ.m.~ 'ltaHstic ~~ pmhahly one ur the least important ones in model sp~ciflcatiou when 
compared with other d1agnnsth.; ~lutiMics (t)ought;rty 1991J. 

I 6 The Brcusch .. flagml J.M test Jhr dittyonJ; covatiuncc· matrix for tbe !>')'Stem ofequatiohs undr:t· the 
3SLS method indicates homo~kcdahttcity. The calculated chi .. squnre value is less than th~ critiC111 value 
at point one percent signiJi(!ance .leveL 

J • 7 The three most common mcusurcs ofprcdictivc aceu.racy thut have been used to ~valuate ex .. arlte. 
and ex-post fbrccast are root mean squnred error (RMSE>~· mean .ilbso.lote error(MAE) and '"thqll. 
inequalit>· cncfflcient ~u". ·n1ese predictive accuracy tests w~r~ carried out and the restdts ar~ giv¢n Jn 
Table 3( 1 ). The tests were Partied out with OCS estimates for each .equaticm using th¢ forecast 
command in Sht~zarn. ·rbe results ore .sutisfa¢tnry nnd the. lJ value is less than on~ in fill (;$¢$ •. The 
model passed the predictive accuracy ·tests within the ln .. snmple forc~ast. Its capacity in out-rsamplc 
forecast must he «::valuated at. a tuture date and .the model must be continuously .improved Jo accotmt 
for changes hl the ecotwmy. 

1.8 For a spcciHcntion error test, Rnmseyts RESBT(Regressicm specificati£.~~ error test) results sug~est; 
that the calculated ft value is Jess than the critical value at five perc.ent significant JeveJ in aU. case$, 
except in the cuse of import~. Tbcreftm~~ there is uo ~pcciflcation ¢rtor ln aU the$e, :equation~~ e;cce~t 
imports. lnthtt case ofhlsports the F vnlue for RSSSTO) is margimdly higher than the' critical value. 
The impott price lndcx must be included as one .of the .exptanator,y variables but lh¢ data i~ not 
available. 

1 . 9 A Ch()W test wns also conducted to ¢valuate the. predictiv~ stability Mel .th¢ $tructur41 break under 
each cquution orthc model. 'fht: results ir,dicnl¢ lhaUhCf(l i~HlO ~ttactutul brenk; 'DOd:tb~f rlb~ ~uatip~t; 
arc stublu in the cus~~ nf nn>Jtcy dcmtmd. numinnl intcre:;t~ investment, (t¢¢ ctop eKpo.a·~j., ®d hdlttdon. 
In lhc CUS(!ti of' the j'>rivutc e<mSIJnlption, hfl()t>ttS~tllld cmpJoyrnetlt cquatiom~. 'th¢rt;' ~·~ rttarginal 
S{rUC{Untl btcttk!i mninJy ror thQ years .199,2co HJ9S. The. nscul tlt)cl ¢~t¢ond bal~ll¢C$' 'We~ hishty 



u:: ·Hnblc dw, ···\:t thi;~<; r\c•·tou because of tilicttJ imhsciJjliuc~ uud thcrcfore4 stt\bUlsaUon. and strttotnral 
~d,ustmt:m prngmm~ m·t• hcing. tmplcmcnt~!d htrtlu!r" in the third qw.u·.tcr of 1994~ the ctnten~y Wtl'l' 
dcntlucd HNJ ••tthse~tllt.!tlll~· nuutqd thcrct'} Jt .. uditlg to a dcpt(!cinHon of th~ ·CUtt(!ncy by ttbout zs 
pt···ct.· ~' :1irun ct at 1996}. lu the" ca~c: of t.he employment eqoution. as wcU tt5 the insttlbilities 
,tire; (J. the clu~nrc <•f the llnng.unu copper min.c und tho. insurgency in North Solomon 
Pw' 'lt. \ mmm· prmlut·~r nr tflle crop exports~ must have cemtrihuted to tlb} instability,. Ounuuy 
\ ariuhlt·~ \, :re tticd to t.:;,tptnn: th~:.'r.,t1' 1rnpart":t umlthc tf:sults were not ~mpres.~ivc. 

1 hi! ( mtph l pn .. ~~n(ii, the adnal ,md ptc,Jh~tcd t hw,.c levch values of mncm~e.c.Oh()Jnic var~1bles. As 
~.c Htld ht· \t:~·n hum tht.~ !Hi.l[lh. tmlt,t \ariahlc'~ an~ pn:d!ctc,l \\eH hy the model nttd tho trcm.is bctWeCJt 
the a..:tual and plt:dtdcd \HiiM"1 m~~.~ HhH•li't• lht: '\•HUe. Ba!lcd on the ~n1nlyMs Uhd a comp~dSOJ1 of the 
ha~!··ll'H'I anti '-'ttnuhth!il '&dU~1'• ut tht.• nw<:nH:t'<mmnic varmhles~ •t~e n !lowing inferences were 
dnt\\fl 

• 1 h!.! dcrnand lin· mou~~ \\;1"-· uJmo"tt ~tahk~ CaldHHltJh it m shg.htJy positive with increased export 
mstahtlit} l, and thcrt:lorc mnnctar:: stnhtlil~ rs not nd-vcrscly affected by the 30 percent or SO 
percent mcreasc m· dc··rcasc m tree cwr- cxpMt") !',I.dilurly there is :rmt much impact on the 
nominal intercr-.t rat .. · ... en thrwgh there i.., 11nsHit.:c change tO.i1!H% p~:r quurter} under the scenario 
or increa!')iflg export:, 'tt 30 percent and 50 l1CtCCllt This might be ti!e f(!SJJlt or the impact of 
m<itabilit) on bank~· liqw~.hty m. ~\'ell a.; the demand fhr crc~Ht caused by c~~nr.t instability. 

" Private con,tnnptiun tn~.~r'-'H"'i:d hj tl:?? ptm:cnt ;.mJ L2 per~~cnt }'let <1U2 1. •• r; JY% illld 4.8% _per 
~·can when c>,;pott UlcutJU: hll~r!1aW"i hy 1U p~r.c:cnt uml 50 percent. resp"'- i, f~·ly. It dcc~~.m;cs by 
062 perc~nt and rt; p1..:tc~nt fll~r qmlrt~!r t2.5°•n und OA0·'f.t per year), respectively, when the el\;,"ort 
mcomc deerea!{CS by ~0 p~:m~ent nud 50 percent rcspecfivel~1 . This rnig,ht ben result of the djrcct 
tmpuct on cm1SUl11piiott by tree .cmp produ~er& ond. the multiplier effect in th~ economy. Further, 
the r 'urgiual propensity to consume Hi highef' with the subsistence .Strttillholder producers. and 
therefore, tree ~rop in~ome vatiabiHty nflbcts private consumption. 1'bis is one of th~ key area.~ to 
evaluate the policy options to smooth cmlsurnptHllt 

• The impact otl chunges in .bw~stmclll .is well pr()n.ounced. the investment incre£1$ed by 1.6 
percentage and 4.0 petceutage per CJUt\ttcr {6.4% and 16% per ycm:) and declined by 2.4 percent 
und 1.3 percuntuge (9.61'th and 5.2~~ urmuul)~ with. 30 percent n.nd SO percent increase and or 
decrease i.n tree crop ex pons. rcspt!CtiveJy. !<\s investment includes the poUcy .. thiven public. $1:ctor 
invc<;t.tnents, there is. possibility or an b1COilSistent tcspomm to market forc¢:5. Segt¢grning 
investment Jnto private and public sC~cton; is n. desirable op.Uon; but could .not be done for want of 
necessary data. 

• tn the case of itnpnrts. Wvcty i.ncreasc in tree ct'1r, exports by 30. percent or SO percent l¢d to iU} 
increase in imports by 1.4 percclU. and 0.5 :pcr~ent pet quart~t· {2 tn· 6% per y~;nr). The .bJghe.r rate 
of intrcuse itl ,hnpotts in respcmse to jQ perc<tllt when comr>atcd to 50 }Wtccnt increase in,~:!tf>C;).tfS 
mighl be been usc or a declining murginal propensity to conm.Jme (.m· de:,rttnsing marginal u\mty of) 
imported goods .und services as export cartlings t tch u certain limit. Jiowev¢t+ 'Wi{h a decrease in 
exports the proporlimmte decrcusr: in impurtli :is tlmto.u negligibl~ (t,~ss lht~Jl L'S% pet· YV;Jr)witb 30 
percent. d~,crcnsc und int.<!rcstiugJyit:'lfXlrt inureu5cd by nhnost S/J% per ttuulicr wlth 50% dec~ 
in CXp()rtf-i, This sudJun srurt in itnpnrts r.dght b~ due· Hl the dcpre;ciation .ofkintl: vatu~ that e.lmolit 
cuinciu~d with the duclining connnodiW ttxport it1ccnue.' Ptcsumubly~ the marginal propensity to 

l 
.'I 
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impnrt in~rca';es Viith mt inctcil"C in cxpntts~ but decreases slowly ns export ~miogs are 
d..:cn:usin!l. hnpurt~ play Ull important rule ih household ccmsumption, especially fbod.ltcms. Most 
mdustrinl rmHeriaJs and inputs nrc ;llso imported. Hvery increase ln export incom~ might increase 
till' cnn~uwpthm {marginal propcn~H>~ to consume) of imported goods and services (marginal 
propcnsit}' ro import.). However~ the adjustment to n decHoe in expnrt h1come is ·very slow, and 
th..:n:forc..>. th<.· hnJ1utl is nnt dc~lining itlmlcdiutely. 'lllis might he one of the reasons for the 
frequent in~:~tah1Jity in external halmn.:c CHOP). 'fhc general belief is that the increased income 
dir..:dl)' nfr:<.:t~ the: BC >P rather thnn inllntinn. llnv..cvcr* under the current floating exchangt! rat~ 
rq.!.tmt-. n dl'tcmmtHt'n 1n BOP might inllu~:n~.:c the inflation by udvcrsety affecting the currency 
\ .slu..:. 

• I he cxtcnMi halam:~. u~ mca~urcd in t~~:nn~ of U< JP. rct,ponds positively l<> a;.l increase hl ttee crop 
c\pmh. and m.:pat{\·t-:1; tn .a ,kdinc Hl·C.~f'l<H'b tn the cases of 30 percent nnd SO percent changes; 
tht· Be JP po~Hinn improv~d hy an avct'41JJ.C nf 1 l 6 percent and 20~5 pcrcenl per quarter (SS% and 
x:u v :mnwd J h )r an htcrca\1.: in cv.porh. hut deter it lfatcd by tl higher pror;ortiotl of 14.3 percent and 
~ ~ ~ pcrc\!nt t ;\S11 

,, 4m~1 l1U11 n wmu .. d i wh4•ncvt>,r there tr, a dcnca!)e in exports. The major producers 
of tree crop cxpnrt"> -.1rc ~uh~~btcnt;e ~~111aUlmh.kr~. nnd thetcfhrc~ unlike t.hc !)ther sectors. then.!· is a 
n..:}!li!!thlc mnmmt of l'CJ'~Jtrmtmn of export incmne lhe tree cmp exports, other than by the 
ft,rcign .. uwncd largcholdct '~cctnr, t:tmtrH,utc substantially lO the stubUity of nor. 1! is generally 
bcHc\cd that n~c crop export revenue h fll,ltc influcntml thnn nthet exports ht maintaining the 
,tahllity nf BOP,, 

• I he impm;t on the lcvci ul cmplo}mcnt i, nlmu~t negligible at 30 perc.ent and its impact is 
margimd at 50 !)C.I''.:I.!Hi, f hough the conclt.t!linn muf>t be intctprcted CaUtiOUSlyt giV(;Jl the degree Of 
rmpact on private 4un~umptiun. ODP. and rmporh, there are valid reasons to support the findings. 
fhe maJor tree crop prnduccrs ~~)uh;,h*tem:c farmer;,} are earning only so' pefe(!llt of their income 
trom •rr.!e crops anti the htllancc frtHn ntln~r cmps and Jivc:aock (Ovcdield. 1993). Thcte 'is 
C\ tdcncu of di\cr~Uicittwn .of proum:twn and cunsumptiott Omt?Ort substitutes} whenever the 
c-.port nn:omc to, dcduung lJu~ d1\cr~stit:ation stabilises the level of employment. Factor 
mobility. there tore. minnmscs the auv.:rsc nnp~cls. Another imr>ortant aspect is the measurement 
of underemployment .. to ?)OftlC e>;tcnt disguised uncmpl<>ymcut Cln traditional vUfages) ... in the 
inf(>rmal and rum! sectors .. is twrmnll}' not accmmtcd for in the official documents~ 

• rhcre is not much impact on inflation or export. instability~ The variabiUty in .inflation is: also 
highly unprcdictab1e. lJowever, in Papua New Guinea's economy. imports ofgoods and 5el~v.ic¢S 
affect the inllation .in two ways .. .imported in!lation, and reduced demand for import .substitutes, 
I otal export income might have some impact other than the changes in level of :expOrt .mcome·. 
With increas~d export income, the propensity to import. increases; thereby leading to irnpo~ied 
inflation (depending on the source of imports and posslblf! impact on cUJ'tcncyvalue)~ O.n the other 
hand. decreased exp.orts might reduce the propensity to import. thereby leading to itlcte~i 
demand fo.r lmport subsU!utes and causing dctrmnd-push frtflation; Uttim~tely inflatifm cannot b¢ 
linked to export Jnstability directly; but indircctlyi e~rort instability might bave an <:ffect by 
influencing the consumption paUcms~ demand tor 'imports or import SUb$titUtCS1 im,ported 
inflation, nnd others. 

• Jn the case ()f UDPl there were .clear positive and negative n~spon$cs to 30 pet®a1t and SO percem 
changes in cxpnrt .itlcomt.! with incrcuscs and d~ctcu.scs itt w~e crop exports, respectively. Th~t¢ 
wm; Ht) imm.msc itt OJlP by 4.2 pcrccrt~ ,nod .6.7 pcrr;cm per quarter (9% ttnd Z1% atlntt.al) with an 
incrca!-.C in t:Xf)or(s nr j{} rH,m:cnt nnd 50 pcrc<mt~ rc:>pccUvclyt Similndy. there. W$ a decrease in 
ODP by 4.5 .per ~:mt < l8.0%1 per year) and 8.2 p~rccnt (33.8% per year) with :u dccreas¢ in expPrt 
ihcomc. Again., this tuust~ be the result oruirect 11s weB ns multiplict impael$ oftre~ croJ) ¢>tPQrts~ 
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Bcfilrc the minr· :af honm~ th~: tree crop exports provided more than lO percent of~ CJOP ~nd 
thcrcf<n·e c>.port uv.;tahtiH;t \\a~, ulflm~ncmg the OJ)P at a hrghcr dt:grcc. Fot 25 percent or SO 
pt.-n:cnt \auahHit.~· m ~l\port income .. the chmtge~ 1n <H>P must he in the. runge of 7·15 percetlt 
,., tn·rem; lhc 'b~m~~l~') .u~· m th~ nmgc oJ · 1 g ... lH pcn::cm. indicating the possible multiplier .effect of 
tree 1. rut"> C:\port innmu: 

• A" m tht." ptt>·mim·r.tt hmmt c;ht\ nherr ~~no c\idt!rKc of itnJ111Ct. nn ttwnetaty stability und on the 
nomsmlf mtef'\•\t l~th.• ttfiJt:r thr.: ')n.•tMUH nJ dC,Jl'il'iUl!r a'l WeJl tl~ increasing expnttS Ut j() J)C.tCeut 
anti 50 r~rccuL ·1\tuun!!, ~;!>.Jh)fl\ and tlH: ~.t~n·h.l· ~)t't'tur wuufd ha~c incn:used their r;hute in the 
ct:nnomy~ ~htn~~hy dct.:t~J•.,m~! th1.~ jmpor!antc- nftn:~..- ;,,xup exports. 

• Pnva.t.: c.:unt~umpuon. m (unu~~··,£ to the r~rc~nmn:nd hnum pctind. is not seriously afle.ctcd by tree 
t.:n •!'I rxtmrl Jwt.lhzhty Jn l'a~>t ~;un·.;nrnptwn dt•<:Hn~d 0.6 pen:cnt and l 0 percent pet quart.er 
1 :~ 4'' ~~ to 4 <t~ o p~·t :n·<H J nzth mrr~~~A~t?'J m u, onw uy -,ti percent and 50 p~rccnt tespecHveJy. This 
type of chmtf.'t.' uut.~Ht m~l&~.:.m; th;.• pw.;,thir lmk ht:t"*.t't"n CK(;C.)'' t~xpnrt c~lmings and repatriation of 
c.·•mHnw., h} ·~"l'f'>t:~t·~ l,:t!mp .. tm(··~~ .~·,.~tt><.mtt:d \\Hh produdmn+ pmct1M;mgund marketing oftr.ee crop 
t:'>pnrh A·- ..,ltut\.n m Lthh.? L •.mcc P>~6. tfl!.' '.JMn: nf palm nil export is increasing a.t a higher 
r;itt: l\11 the nMtur l,ugcth*dd('t r;Jhn od pk~:wing ,.;umpnniu~; arc o~ned by <wer.seas cmnpanies. 
l hl luw~r mvt:i·:tttumt "'"hen tlJt~ &:~purt mtt\?lf'~'.'d., might he,, thcrdhrc. the ret)uJt of repatriation of 
<:\port Jll(nJnt: tln~ tur.~,.•,pJHP.\tu:d htr!1~:huh,k~ S«!Ctnr. fn an) event. the post .. mlneral boom 
pcr10d and flu: Pat~:'um~t t.h~.:~;t•·jiilt·atsun ot the ural M:t:tor jnto urcas of fbod~ fbrestry. fisheries: and 
1~\e~tm;k. tht; hnpur!atu.:c t•f .. trc~ t'tn[l cxfHn1,., in mamfaimng pdv.atc t:onsumption js deereasitJg, 

• I he Jcvd nf mvt:t,tml'nt fR'~~'itnd;- rc~o[Hmtk·d tu dte changes m c"pmt im:otm:. 'J11e investments 
dcdmcd h)' I 4 p~rt't~m ~·nd pcr~.:cnt per quarter {:;L(l0:~ and 14J)011i per )·ear) under 'll30 pen::cnt. • 
aad 50 pt:rccn!ai!t! m..:w;J·-~ lin"> lkdine in ifl\'co:"tment!l by t .41 pen.:~nt and 3,5 percent per quarter 
c 5. 7% to 14.0~'u per ).:arJ r~ imlicatmg the po~~ibl~ savings und if'VCf'tments cis~!Where tha.n the 
dome<.iti<: c,,mmmy h1.:c~tU\C nf dt(; reparriatiun of export earnings as discusse4 earlier. Investment 
mcrea~eJ a.t :'!. 14 pc.reent aud 3..1 t:Jcrccnt pet ·quarter year ~8.5% and J4% per yea.t) at 30 petcellt 
and 50 percent df:clintt in ~xpmb, A ~tudy by Knudson et aL fl975) indicated that: ins41bilh>' has 
IMJ a pn~;tlhe t'HC\t HU 1twcstmcnt by reuuc.itlg th<! :pmpensity to t:Ot1Sume. The findings of the: 
present study also ~um,urt the ~tmHat view 

• In contrast to the prc-mim:ml boom period, ittlpnrts decreased. by about :~.2 pet.t.!ent and J.l percent 
per year with an increase in .exports where as .there h a decrease In impotts by 2 percent ;.md 13 
percent per ;>t"ar with a dcct~ase in tree ctup export.s at 30 percent and SO percent, tespe<!tivcly .. 
r his must he an imJituiur oX: the decHning marginal props;nsily to import 'by U1~ rutal.ptoducers and. 
the Jevef of import reptac~ment' due to .the dc.clining per capita btco.me in th~ wral. atea.,. The tenus 
of trade is also ad\'ers~d1 aflc<.:ting the purchasing powf:t per unit .or exports Jltoduced. Motcov~r 
the currency devaluation in J-990 and again itt lt)94 rrtfght have incteJJ~ed tln~ Klna. V(tJ'tJe of 
imports at a higher pmportion than tbe increttS!~d Kina income of exports. rbis!ltea tJ¢edS .further 
detailed invcstigalit~n tu assc~s th~ real impact. 

• Ag4in, the cxtctnid haJmn .. c t.BOI>J is .advcrscf}t inltuc.nc.cd' by export lnstt~bility :at 30 ~rcenf: and 
so rcrccm. hut to a ft.!:~ ,vr •:xhmt dmn the pr~,.mincral boom period. 'f'he UOP favuurt(b)y hnpr<»v~ 
hy 4 percent pet )!..;'t.tr +.~irh ~0 pcn:cnl in~nm.sc in ,<.•xpmt~ but decHrwd by lc~s dum ! p~rcmn wlfb .a 
5tJ pcn:cm ~ncrcw,<.·d .,.·~t'~Htt im:mm: lh~~ BfJit po~ition declined by i/l pcrL~tn1 tuvl4U fX:rccnt p~t 
/t!dr ',vith ;J tlecr#\!jJI·;t• ~n tn.·~ t'rt~ll (!Xl1tU'ts by :m pt:r{>cnL and .50 t'ercent~ respectively. Afiet :fh~ 



mtucral honm.th~· u .. ~c \'illl' ext1t1rt instability is nut that ntuch p<Jwcdul in h1Uucuch1g the impo.tts •. 
pri\atc <..:onsumpl.inn. m1d in~(nm.:, 'fhe mining und sctvic~s sector ·eXJlOtts .and imports and the 
puhli<: ~cctnr "P<:>nding. nf fhrcign cxchangt~ might have taken a lead role in determining Ute 
'-'\h:rnat halmtt.:t.• l 1ltimatdy. its impar ~ on th(. .. external haltulc.e has b~en deeliniug ove.r the, years. 
Ill ·\~C\ rr. dl:t'H.'~hC in Hl'C tt'•lp C:\J1nrt itn:ome continues to mlvctscly ancct .the HOP posi.tion, lt is 
better to w~"-~o.''•" the tmpa\'t bt~~ond Hn.) mtncralllHHn penod when tree crop export tnight likely to 
tq:am ,..,.. inllu~.~n\~l': llt\ tht..• \'xtcmal htlkHlt.:~ 

• "'umlar to tln.• ph.>mim.·mi hnum r~nud.thc l~J\:c1s nfempluynwnt and inflation are uotaOected at 
.1 ·~~~tufk,mt kn~~ t fc.'4:\i. th.m 0 u;;r1n} l.lnwcvm·* there if• smm~ degl1.!c nfposiUvc response to cxpot1 
llht.thi.IH~ .m\lth~.: !~h+•• nl t~rnpln~ nwnt and ratt:s nf intlatiun dmngcd by luss than 0.05 percent 
I here b ... ulf'!." fur htrth~:r h."'·•CiJtt<h mtn tht: h:,.d ll(. undcn!mploymcnt uud Hlctur mobility in orde, 
tn JU"\tll\ tht..•·,t•Hndinpt• 

• 1 nhkc.: the rn -miw:tal htH'm pcrwd. the imrt~ ·t uftrc•. crop export instability on OOP grov..th rate 
h not pwnoun~ot:d Surpn,.;;iugl:\. tht: ODP dedi ned h}' 0.6 p~rccnt and 0.9 r1ercent and increased 
.,, (I X pen:cnt tmd t '·l J'L'tt't~nt. as tree lWp ~·~J.1!Jrt inctca~cd andfor decreased by 30 percent and 
~o pcn.J:nt. rc:-.J'H.'<.:ti•.cty Uti~ r~u·:~~ dnuhts ahuut the <.:nntribution nf the tree t:rop sector to the 
rMIJt mal !nt'Uilh.: mtd tlH.\ h.'''<pnrN._• Is •.nmcv.hat "m~rri~ing. Further detailed investigat•on must he 
wuJertiJkcn tP '1.:nt:. v.;l~~th~.::t •h1.· ,!!tlH~rnmcnt ·~Ul'tWrt Undudtng price ~uppnrt nf K 247 miUiotl. in 
tlw la ... t hnH' )r:ar-...J tu U:•: trt:~ 1.Wt" ~·cdor '" ha\mg nny .e.connmh.; benefits~ nr whether there is 
,~.: ... ouu.:e misaHm:at!nn n~~"· mu"'t aJ'i\l he nm~idf.m:d an indicator uf the declining share ot tree 
llllp t:\porl~ in r i1 >V. altd th~ inH~~a!)ing t:;hatc of nthcr diversified rural activities. 'l'he agdcutture 
... tMtt' l"i ai(\U \kdium~~ H\t:t' t~!Z: penod. 31lU tht!fChnc. the agtkultutal SCCtclt poliC)1 emphastSeS the 
nc~:d to impm~te lht.• CHJP t:nntnbutU\!lli'fthc ugrk:ultural se~,.;torrDAL 1995). 

( onclusions 

I he mtttrn-ct:tmomic ,;mp~tch of tr:ct: crop export~ \\ere at a (;Onsiderable level during the pre· mineral 
hoon' pt•riods and \\~:r.c declining o\cr the years particular~y after the Uli.neral ~boom. With increased 
dl\ctsifkatiun in rural hector and. mineral c:-;plorntio.nsf. the ecouomy is growing stronger to withstand 
the shock of tree .crc~p export instahility. These findings ~·aise. doubt on the vaHdity or maintaining 
Lommodity price stabilisation as an integral part of the macro·economic policy firunewwork. Howevert 
the export mstabihty· contimtcd to cm1ttibute suh.~;tantially in the managemet~t ofbalance ofpayments. 
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Mvarlistwk$ 

Dtvt Chtitl!?,C' in lJcnumd lhr l\-1'oncy(M) 
CStl}'~t:t· ~cl'ipt 'tl' and ·~t s\:·•,d lbr DetnnndlSupply) 
JJY · c 'hangc in GDP(Y} 
l HNF Change lll rate of inflath;•,ONF;;.·CPl%) 
DLlQ Chungc in liquidity cl.l<)) 01. H~ tlks(ncttHll} 
l)( ·p · c" 'hangc in Ptivntl,! cnnsumptioll(\. t)) 
D'lD < 'hang,e in Di~posnhh: incmttcCYb) 
[)J < 'lumgc m m\cstm,:nts{l) 
1 H~R < IMng..: in n:al mtcn:"t ratccRRl 
I lKA C lhm~',C in \.:HI' Hal m.a:ountc KA) 
IJX'.\1 ClMnJ!c in nllio nft.•xpmt~{X.} tu impnrlt.;(/.) 
DlX .t 'hang,c in free \:t·up cxporL {!X) income 
Dl·X < ·hangc 111 nomhml exchange l'tltcCEX -.::$perK) 
llPV rh~~ngc: in cxpur~ volume ii1dcx(PV ofTrcc crnps) 
DPI Change in export p•·icc imlcx(Pl of'rrcc cmtls) 
DAXP , Change in Australian Export Pdcc Index:(AXP) 
ONl A Change it1 Net fLt·cign a~sct<i!NI-'A) 
f\,lY , t irmvth nne of' mnn~y minus grmvth rate of CHJP 
DC · Dom\!~tic t .it 
.( '( i OoV<:tnmc •. t cmtsumption 
l<J · ( iovcrnmcnt investment 
lP Privnte Hl\Cstml.!nt 
fR e l rnnslcrs CGnvcrmncno 

1' f orcJgll hnrnmlng/Hl\'<.!~lmcnt 
1 > Dom~!-,U<: lmrrm'vtng/ invc'ittncnt 
X 1~\rutrts 
I lmpnrt~Ctndudc'l scr\icc~) 
C A ( "uttr.mt accmmt 
OX ()the!' CXpnt·ts(olh<.!r tiUUl tr<~C cror>s) 
lvlR Omwth mtc nfMOI1CyfM)~~~ 
bR GnHN1h rntc tlJ'employmcnt. (o/o) 
YR Ornwth nttc ofGDP(flltt) 
/I' f{atio of imports (Z) to 'mlsum.ption(C) 
DAlN c_ Change in Australim1 tnllation mteCArN) 
f)'J AX Change in .tax rcvcnue('f'AX> 
N'!vfYit Growth rate ofno11 .. minh1g income 
lJZ ~~ Clmt1go in imports 
NT = Nat transfer on foreigtl investments 
OCR == Interest paid on domestic Credit( DO) 
T = 'fechnical change(Proxied by time) 

Notes• 
1. iD' as a pr~fix stands for fourl/1 order diff~renoe of variables . 
. 2. Subscript •t-1 .... n' refers to lagged variables~ 
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Table. I. E~port PricestFOBJ. Quantit} ana, v. h~~11~ Yariabiiit} ofrr~e Crop~ £'.p1.1rts-~ 

Year A w:rage -tobPriees Ku}~o-;~-~-"-·-, -~-~---Avcr;£;;e;,pvrt. \'Olu';e *OOOTunnesl'(ear 
Cocoa Coffee Copra Cof•Ia-oH OH-:.Jafm Coeoa {\)tlee Copra Copra-oil 

l98U 1638.0 23Hd) :!b? u -487 0 359Jl J8.7 5LO 91.7 33.6 
i981 1235.0 15l80 196.0 3bUO 32~0 27,8 47.1 99.4 34.8 
1982 HlSO lS5'H} 17:! 0 ~t:!:! 0 :!SZ.O 2-K? .;ti l 37~6. 37.6 
1981 1494.0 I93tJO 28':.0 5$4.0 3d5 tl 2tJ3 5:!5 36~2 36.2 
1984 1951.0 22800 5:!40 9~8u 583.0 34.1 49A 93.5 4{11 
1985 202!0 28,fJ4.0 3!4.0 5iiLU 4')80 309 4tlt> lOJ.S ~n.s 

1986 1768.6 3927U lOS.O 253 0 2!9.0 3t.9 53.1 93.0 41.1 
19&7 H134.0 20790 lhtHl 3cl.{} .:!46Jl 344 64 8 84.1 40.2 
i9&S 1!40.0 2533.0 25'1.0 4790 3:!LO 37.1 4·t8 76~S 36.3 
1989 97t10 16521} 231.0 4420 291 u 46.6 85.0 60.7 34.6 
199{) '882,{1 163:!.0 157 0 333 u 2!9.0 33.9 63.3 55.3 34~S 
1991 950.0 1706.0 U&U 3Sb0 Znl.O 35 S 4t> 6: 44.0 33.2 
1992 882 U 1285.0 247 0 625.0 :!~tiJJ 3S.n "3 0 41.5 34.& 
1991 859,0 147~Hl 2SLO ..t4HJ 315.0 37.& b2.S 59.0 45.5 
1994 i 115 t} 3165.0 292 0 620.0: 336.0 26.0 64.7 503 34.7 
1995 1550;\l 3~0{t0 430.0 S86JJ 7CtHl 22.1 40.9 44~&: 24.5 

1"-Ae.an I3311S 2259.56 252.31 505.13 351.00 ~2.S4 53.79 67.34. * 36.51 
STU 381.15 800,54 105.12 19(1..55 139.59 5.85 1144 2.3.04 4.60 
r>'!:1Ji'; .,~6-;;,.u, 3···54 .. 1>·· 4t66U:' 3-77.,0 " 3-'"77.'1' I7·t\7oi "l}•"l7·"-'' 3A;.,l-~M- -1?~60°~" ·\,-~-a .... o ....... -u: .·.·;}.o :~. •.. .:to- _ -.· ... .,.o., 7. ".o .-.7·vl) ,.._ ....... o. .-t.,-.. . .-.:t ....... -"" 

'Su~:tre::;· t Bam ~fPapaa Ne\V tit.-mea. Quarterly tl."'rtOJmc Bulletins. (various tSSUC'S) 

2 r~ep:a.."Ullent of Agnct.tlt:.rre and t !VCSlOCk ( J991 • 

!A• ~-v.a: • ..,._, 

Palm~oil 

37.3 
44.0 
76.7 
17~9 

!29.9: 
121.8 
l2~t0 
97.3 

102J) 
1SL7 
142.1 
199.6 
206~1 
245.7 
230~8· 

139.(} 

Total 
Income 

:!19~36: 
152.05 
148:.61 
19·:tsa 
343~8 
298;86 
3[3:.;62 
244.51 
229.24 
253>'26 
ts-o.ts 
184.01 
1.94~58 

217.62 
341.52 
340.23 

132.11"' 
:6().08> 

242.9& 
65 . .18 

26Jtl~~ 45.47%_ 



T~f1~.,.3;t. R~sutts of PLS A~-.lysi~ ~nd Oi~gnosti<; t~s~ ofEquatigf!s.~f th~ MQ~~c: 

Dependent Vanabte OM 
Vart.oble Estimated Standard T- i•atlo 
.Name Coeffiaent Error OF =62: 
DMl 0 114 0. 017 :9.222 
OY.Z 0 4S5 0 031 " 144 
DY4 ti1S1 :0032 ! '90S 
DNR .:0213 3382 .. t 331 
OJNF ·5 151 .3 59$ ·1 ~t\t 
Constant 15 380 1 DSJ :t 11~4 
Cnticat 't• value at ttl~.; {2 tailed} 1 S16 
R-Square' Q sa 
Adjusted· R·Squ:a.re ~li3,~ 
FVatue ~~ Sve 
~-crit 5% • ' 2~.;. 
AUtoeorre!anon T ~st 
Jarque-:aera asymptotic lM nnrma:1ti test 
Chl•squareWith 2: or s 9.3!1 
CntiCal ChJiosquare Value at t'3b !t21D' 
Hetemskedasbcrty tests 

8-P:.GTest 
ARCH Test 
Harvey Test 
Gtc J'ser test 

Ch:-squ:arE 
125G 
0310 
4375 
0841 

'O.F Cnt at 1% 
5000 15'080 
1 00() s 635 
,soon: 15 tsa 
5JlOIJ 15 CSt. 

Resresston Specmcattem Error Te~t 
Ramsey Reset 

Reset(2} 
Reset{3} 
Resel(4) 

OF1&2 
'1&61 
2&6,0 
3&59 

Predictive Accuracy Tests 

F Vaiue Fcnt 5% 
3631 4.00(1 
2224 3150 
'1~7 2780 

.Root Mean Squared Error (RMSE) 
Mean Absolute Error 

36982 
28770 

0821 The11 lnequatity CoeffiCient U 

MBASEWK3 

Dependartt Vanab~ DNR 
Va;1abl~, E$bmated, Sltmdatrl T-Hatla 
Name Coeffictent Etrof UF =62 
DNRt 11121 ooaa ·S.:?-.35 
MR ~0 005 OJlOS •tl.~~4 
Ol$'f.Ffi G t24 U \l7B 1;5t~ 
OUQ ~v.Hl~t ~'018 ·Zrt'~ol 
CGnstant .. n £nO u t57 ..o !laS 

Cut*""t; 'f vaiue .at 10~~ i2ltnie.d}. 
R.,.~quare 

t\.r,tti~red R·:: ~~i,J?Ar~ 
f value 
'C..r.rt:S% 
""it!JtQrteiauon Tf':st 

1'6'7~ 
0714 
0.6-?5 

2S.fi1i:t. 
2~5!1 

.r,;i'"!ftt~"B~ra .a~vnptntc Uv1 normahfy iest 
Ch~>-square '.f.;~-- -4 OF ·151$ 
.C"'t;caiChHiqcJare Value at tq..e: .s:'f; 
Ht>ternsk:edasttcJty test~ 

!;~P~GTest 

ARCH Test 
Harvey Test 
Gle1ser te.st 

Ch..:sqUC~r.Ec n!= Cot at 1~ 
8 338; 4 .000 15 080; 
s 1.4a 1 noo s sss 
s ~rn 4.003 1soso 
a so1 40oo 1soso 

Regres~ron .Specmeatton :Error Test 
Rat1sey Reset 

OF1 8.2 
1&,63 
2 &:52: 
3&61 

F Value, Fcrit. 5% 
Reset{2) 
Reset{$} 
Res~t{4) 

Predtctt;re Accuracy Tests 

1.471 4 GOO 
1314 S150 
0873 2750. 

Root Mean Squared Err.or {RMSE) 
Mean Absolute Error 

0.794 
0628 
0876 TherJ Inequality Coefficient U 

, ' 
~pen~~nt\y.ar~~}~[)(i~ 
~~nao;a ~Silr.~~ ·smn.aartf: T- Rati<t 
Name: ,t~!;-1.~tlt.'Etrcr - 0~:::62 
DCP4 . . G4h~ ·OJl64 . 1.564 
ov~ 6~48., 0 't~ .. '·$2. 
:to ·"""' \f. co .• o....... 14. . . 
ONR. ':S t:Zi 3:.:599 1:Sl7 
Cq~ta~t' ·trl40Q: S.629 1JW9 

Cnu® l' ~i:!l!ie at "lO% t2 tatted): 'l;S10 
n~7SO 
O·."n!l: 

RZ~uare 
Adj~ed R'·SI; .. ?.!«t 
·~Value 
f:-cnt5~~ 
Autoe~;;,7eJ?.!i,e;~ 'rest 

3g.~81l 
~-SSQ 

JarqQe-:Bera as$1llptobcl,.M ntr~"?Wltity test 
Cht~squarewtf.h2QF ..... ,_ · J:tSSO 
Ctlticat Cht·square V;3f,~e at 1% ,9~210 
Heteroskedastici~ ta:~: 

Cht-i~e 
B·'P·G Test 3Ji4D 

:OF Crit,at 1% 
3_0~J 1S.:ll80 

ARCH Test 0.04u: ~JJOO 5.635 
HarveyTest 2.32U aooo 1s.oso 
Glejser'test 5 02a 3.000 15.080: 

Regresstorr Specifi~tJCA"l ErrorTe$t 
Ranlsey Rtlset 

OFl,\\,2. F Vatt.<e Fcrit :5%, 
Reset{2) 1 & 61 
Resett3l 2 &. 60 
Reset{4} l & 59 

Predictive Accuracy Tests: 

'Q1SB ·4.000 
0.633: 3~150 
0:.-420 2.760 

Root Mean Squared Error{RMSE) 
Mean Absolute Error 

40Jl10 
3L24&: 
9~~3~ Theil tnequatlty Coefficient lJ 



T~pJe~3.1 .. R•!i41ts oJ QJ;..S. Aniit~is .a.nd: ;ru~n,o$tit: T~ ... ~ cf ~q~alit;nS: .Qf ijtp .. J~Qde.t .{Ccmt,d_,): 

D~pendent Vartabfe. Dt 
Vanc:tble Estimated: Standard 1'- :Rattl) 
Name CoefficlentErrot OF=63, 
011 a 314 o ns7 s2Js 
OY D t5ti () 031 4 836 
ORR6 ·Q894 2210 0404. 
oKA tl073 aoos 11os 
CONSTANt -0 947 4 220 ~0224 

Cntical fi' valu_~ at 10% t:2 ta:ied) 
Ro.S-?.,uare 
A~sred R..$quare 
FVatue. 
F-cntS% 

1'67.0: 
0430 
040u 
1610 
2240 

Au'tOC6rreiaoon rest 
~aue-Sera.asymp.tot.-c LM ncrtnauty test 
Cf.t~uare v..·dh :S DF 2: C3!) 
.CnucalCht-s:quare Vatueat H'i:! 9210 
Hetep:)skedaslicnytests 

S..P•GTest 
1\RCHTest 
tiarvey Test 
G~js~rtest 

Cht-:square OF 
212tl 4COO 
4·2SQ 11JOU 
111U. 411.00 
t 32.0 4 ()Oil 

Regress•onS~non Error lest 
Ramsey Reset 

c:-n at 1% 
15081) 
ssss 

1SOSQ 
15 08tl 

- 0!=1 &2 F varue Fcnt. 5% 
Resett2} 1 & 62 {)86:5 4(){}(} 
Resett31 2 & 51 
Resetl4J 3 :& 60 

1.).252 $150' 
1070 2:160 

Pred:ctve Accuracy Tests 
R®t Mean Squared Error {RMSEJ 
V; :an Abso!ute Error 

31630 
25250 
0683 Theil tnequa!1ty Coeffiaent U 

MBASE WK3 

Oepe.nd~nt Vanable OtX 
Vanable Estmat~ :S!andard 
Name Coefficu~ntE:rr¢1 
DPV -0 3fU 0 151l 
DPl StlfilO 3 SSO 
OPIZ luS3tt S 820 
T 0049 GtlSO 
Constant »1 il7fr 3402 

Cnt!cal T value- at 10% ~2 te1:teo1 
R-Squart; 
AdJUSted R~Sttuare 
FVal.ue 
F~S% 
Autocbrretat:on rest 

i-Rati<> 
DF=SS 

2001 
7sa-t 
278$ 
tlS-19 
~315 

1670 
0680 
usso 

1$938 
2100 

Jarqu~Eera aSjltt;tot[\l t.M norma!;ty test 
Crn-squ-are: ~1\h 2 OF 0 ®il 
Cnt~ Chhsquate V~ue at 1~~ 9 210 
HetercskedasttCity test~ 

S~P-G1"est 
ARCH Test 
.HatveyTest 
G!ejsertest 

Cn:·s:tt?Jar~ 
ssan 
0020 
4S50 
222fi 

D~ cnt at1% 
4nno 1se1o 
1~00 SS35 
4QOO 16810 
4ilOu 1ss1G 

Regresstol) Specdicaban Error Test 
Ramsey R.eset 

OF1. ,&2 
ReseU:2} 
Reset(3} 
Reset(4) 

1 &62 
2·&51 
3&60 

F Vatue Fcnt S% 
3250. 4.000 
~820 3150 
t 85Q 2760 

Predtctive Accuracy Tests 
Root Mean Squarao Error {RMSE) 
Mean Absolute &10r 
Thed 1nequatlty Coeffictent U 

1't370 
8.740 
0.610 

Qepeooent V~bte Dt 
Vanabie :atll:".ated Standard T-Ra® 
Name C(leffictentError OF~"'& 
DEX4 AS 445 :62. S80 0..7,S$ 
'DY2 a:nas. Q,Qss 2:4.1a 
OYS ·009t ttGa5 2.561 
DY4' 11.136 tUl ... ~ ~·7$. 
Ol 0$81 tl.l31 4.428 
DAXPS ... 192.5 1.:086 -t.172 
ONFA :0:099 :(lOSS t.1.8B 
Constant 10$31 7A81 1.40S 
Crihcat 'i. vatu~ at "fD% t2 tailed): 1.57.1) 
R~Square ll~SS 
Adjusted R·Squan:r tt401 
r Value. '6.370· · 
F~tS% 2:030; 
Autocorrelabon Test 
.Jarqt;~era asymptotictM noanatitytest~ 
~squareWttli20F 2·.'5~ 
Critical Cht·Sqlfare: Vqtue at 1% 921D 
Heteroskedasticity tests· 

Cht-squar~ 
·S•P;.G Test 1.0.100 
ARCH Test 1984 
Harvey Te$t 1ti50Q 
Glejser test 12712 

OF 
7:000 
1.000 
7.000 
7000 

Critat1% 
'tSJJSO 
asc:.li 

tS;OBO 
15.QSQ 

Regression Spectfir::ation Error Test: 
Ramsey Reset 

0Ft&2 
Reset{2} t £, 55 
Reset{3} 2 &>54 
Reset{4J ~&53 

F Value Fcrit 5% 
0755 4~000 
3;619 3.200 
:2~614 . ~.79Q 

PredicttveAccuracy Tests~ 
Root Mean. Squared Error (RMSE} 
Mean Absoru:te Error 
Theil Inequality Coeffiaent U 

ss~sga 
32.2•~S 
!>~83~· 



T~ble.,l;1., Results of QLS An~lysis and OiagnQ$tic Te$ts of Equations ofthe Model{Contd~}: 

Dependent VanabJe ER 
Vanabre Estrmated Standard f' .. Ratto 
Name CoeffiCientError DF;;62 
~R1 0 162 0.061 g: 466 
DINFl 0706 0 275 2.567 
YR2: tl018 0 010 1 733 
YR6 fHH1 Q011 1.600 
OXM 0 010 0 DG5 1: 986 
Constant ,.(} 24:S t1419 .. Q 550' 

Cribcaf ·r vatue at 10% t2 ts!Ied} 
H~Squara ~ 
Adjusted R .. Square 
FV.aiue 
f .. cnt:S% 
Autocorrelabon Test 

1670 
0540 
C5.1Q 

1SQ74, 
2240 

Jarque-:sera asymptotic u~~-t norma!1ly test 
Chi-SQuare 1ilr'rt~ 2 Of= 0 171 
Cntlcal Cht·square Value at 1% 9 210 
HeteroskedaSl!~ty tests 

em-square OF 
s~P~GTest 

ARCH Test 
HaJVeyTest 
Gfelser test 

3020 soon 
215Q 1000 
5 950 5'000 
3080 5000 

RegressiOn Specificanon Error Test 
Ramsey Reset 

Crrt at 1% 
15080 
.6635 

15080 
15tlSO 

OF1&2 
1 &Gt 
2&60 
3&59 

F Value F"rnt 5% 
Resett2} 
Reset~3} 
Reset{4} 

Ftedicttve Accuracy Tests 

1910 4 000 
:0960 315C 
1610 2760: 

Root Mea~' Squared Error (RMSE1 
Mean Abso!utP E.rror 

2770 
2.130 
0 841 Theil tnequaltty Coeffictent U 

MBASE WK3 

D~pendent Vanabfe· orNF 
Vanabte Eshmated Standard T- Ratl.Q 
Name CpefflcientError :bF=5S 
ER 0 086 :Q 033 2 578 
ZC3 -0 011 Q 031 2 508 
ZC4 tHlQO 6 :030 2 993 
M'l':S noos oo04 :-215 
MY$ 0 ()1)7 0 004: 'i ~20 
OA1Nl o ass o. 121 '2: e7s 
DEX1 ·49tl8 t 1~2 -.2£.67 
tffAX4 0 030 0 011 2 iSS 
NM¥R3 ·0003 0002 -1S19 
Cun£'tant -C ~:::o U 166 .. 1324 
Cnt,call value at 10~~ t2lalhal:f) 1 670 
R-Square 0 490: 
Adjusted- R,Square 0 410 
F Value 5260 
k~~ 1~0 
Aut~c;)rre:atior. Test 
Jarque.Sera astmPt\lttc tM nonnahty test 
Cht·Sqt.are o\.\t.h Z OF 0 "5B3 
Cn!ieai Ctu-squars Value at 1% 9 210 
Hetaroske(fas~ittt'¥ tests 

Ctu-square OF 
a:P.GTest 
ft.RCHT~st 
Har:vevTest 
Gteise; t~s' 

6873 9000 
fJ 105 1 {)Qll 
4 i'lO 900!1 
8096 9000 

Regres$vn Specmcabon Error Test 
Ramsey Reset 

em at1% 
tStlSQ 
5535 

15080 
t5080 

Of1$2' 
1 s. 5? 
28..55 
3&~5 

t-" Value Fcnl S% 
Resett2) 
Reset{S) 
Resett4J 

PredrctiVe Accuracy: Tests 

1 9·19 4000 
0943' 315U 
019S 2760 

Root Mean Squared Error (RMSE) 
Mean Absolute Error 

0948 
0760 
0602 Thett lnequailty Coefficient U 



Or.?pMtU~nt Vanablo OM 
R·Square 0 60 AdJ R Squ~re. 0.63 
f ·V()tuo ~10 74 P·tnl $%;lc2 25 
Vanabte r.stunated StandanJ t~ Rat10 
Name Cocfflctfmt r:nor fJF ¢;(32 
OM1 o a; 001 a a;: 
(lY2 0 ·OIJ 0 03· f 69 
UY4 fJ()O 003 2 03 
ONf( 849 '34, 246 
OiNF , 1 t 7 4 00 , .. 8.2: 
Cnm;;t.ant 20 9ti 6 !11 3 03 
Jarqtw Uma asysnplrHK tM normah~y test 
Ctu !QuarcdH1~7 t' flf .;nt at t%~:; ~ ~f 

Ot!pent;ft:>n! V•mabU~ m.~> 
f< Sttuart: (} 11 Ad1 R 'l!~v<:trO ($ l';, 
f /fliU(l. '"!,I'J 'll $ !Jd f/'1.~~ 2 ~ij 
vanable t r,!. rr·,a•~tJ •,tamJ;w:t 1 li.at·.~.ff 
Nnrrv:l' f,rH~ff~·(JN"~tf ru;t OF "-'i4 
DGP2 r~ or~ 1 ~f~ 
vvn !11 r; rn w n 
ONF1 4 ~~ ~~54 1 41) 

CAm~tan1 I(J. !}4 fi l)fl 1 & 1 

01}f}(Ji'\lj(,m~ '/(:UiiJ~;t~: ~)I~ l 
f.( ~1~4'Ji!W lH~r P.''i P "':.t;,J:JiifO fH$4 
f' Vaht~ ~ ·~f:\4:2 s "'J'" '· "l:! 2 u 
Vauabto fSMrii~*e<j f~liW1~il~~J T Hah'!! 
Namt; ·(;:!tcHtut:.ntf m;r fJf' ::4):} 
Ofj,l t) 2 'f 1~ :1 WI 
Uf'ij 11 ~m ') 41';1 9 or; 
0Ps2 f17~ ·~ 44 2 83 
v r; m o 'J'I 1 4~ 
C":!MtOftt :~ ~ :~ $ ~ 3 ~ {j,(j. 

.Jantu<?·St:~a asympt!!t«:. t.M n~JUtU.:U;ty test 
t;tu·squaa~ 0 .234 :zor: , Cnl at 1 (~~ 9 :21 

Oepcnu!mt vanabie OJNF 
t~<Sr.tuarc 0 48 Ad; RSquate 0 44 
r ViJiue =~ 29 r •<Jit 5"lo::t 1 9& 
Vtma!:lte E!>ttmated SU.m!$ard l'· Ral:? 
N~rrta Coefflcf<.mH!rrot OF~$8 
ER 007 003' ~01 
zca oot !loa 2 41 
ZC4- OOf.J 00~ 3~2 
MWJ OOt 000 2 34 
MY() <HH 0 00 2. 3, 
f)AIN3 035 ~~)11 310 
(JfE;f,1 ,4 65 11}J1 •2 (}!) 
DTPX4 0 OS 001 3!l5 
NMYR3 ·0 ()fJ 0 lJtJ .. f 19 
Cfln!:ltant ·ti 21 0 16 .. 1 $3' 
Jatq!Je·!~ma asymprJf!C Uh n.orm~ltty tef.t 
f.-h1 t;r~vare f 00 2 OF · Ctl.l At1 %~9 1.1 

o~pen9ul'lt Vanabls,ONft 
R·SeitJ$t<J: O.'tg Adj R·$quate; ().6$ 
F Val~~:;; 2.8 26 F•<;rlt$%= 2.~.$ 
V~ri.ab!e, EsUmattld Standard. f.,. R$Uo '' 
N~tn(! Coef:fi~entE.rror Of::-=63 
oNR 1 o 10 o.oa a 42. 
MR ~001 001 "'087 
OJNFG (l to 0 06 1.29 
ouo .. o.oo O;oz .. a.~o 
Cot1.stant ~o 02. OJ$ •O .. H 

.J~rque· aqra, ;JsympWtic .LM nouna)lty ttst: 
ChH~quare 1 126 2 .Or "Cdt at 1 %:.:9.~ 

O~tu~ndtmt Varu:.bte. Of 
R.Squa.re 0 43 A\1J RA)flWlte 0 ® 
r V~Jue ~ i 61 F ~r..rlf Go/1\\e. .2 25 
Vantftlf.e. ~:~umated Standetd t .. ·Rabo 
Name CaetficJe.nf.l!rtot DF~~~:$~ 
ou !J '21 o 09 a oa 
tn on ooa eo4. 
ORR6 ·0 21 Z 03 ..0 13 
tw..A o o9 o oe t49 
Coti$tant ··120 4 Z4 ..028 
Jerque,aura atyrnptl;>bc lM ilorrnalify t!'!st 
;hH$~U~re t F;!l .20F ... (;rit al1 %~ :9 2 

Oep,"ildent 11/$t~~P r-: 
P,,Sqo~re ;;;; o 4:3 Ad;. R·Squat.e: 0 36 
r Vtttoe # a 4~ F ·c:t1t G%~ .2: .. 04 
venat;le Es.timated StatH:f;u~ r .. Ratio 
Narne Coelf:ctenterror PFlllf® . 
or X4 nao so 12. o 32 
OY2 ooe o.o3 2..44 
Ot3 ·() 05 0' .(J:i 116 
OY4 0 tO (JO~ 3 36 
01 CHH 0·12 4Hl 
OAXf>3 ·2 61 Q 88: •2 ~·· 
r.mrA o 04 OQ1 o sn 
Ccmt~ttlnt 171G 6 03 Z.$9 
Jarque•.Bera asymptutic tM notmfltify te$t' 
Chi·square 1961 ~ OF ~rit. ;.;ti%=9.2. 

Dependent Vanabte· Eft 
A·Sqvaor # o 64 Af$J, .R-.~lquar(!: OJH 
FVa!{,l"' ~ 13.40 F·erit5%lli 2 ·18 
Vi1MI'!Ie S1t1mt:tted St~ndattf 'J' .. .f{tltio 
NtJm.e .C®ffiaent.Suor OF;:;64 
fR~ 0.14 0 OS ~t85 ,, 
OINf:3 0 80 .(t2~ 13·, 1 S I' 
YR2 OJJ2 0 01 ·t;61J.' 
lR6 002 f.lOf t70. 
.OXM (HJ1 CtOO '/..?,t; 
Cot.swnt ..0 10 .(}.41 -<;.4& 

Jarqv~· 91ltt* ~i~mptO!I:¢ UJ!f .hQt'f'nr..~lty t~Jit.;. 
Chld5ql,l~fO'' 0.11 2 .OF ...Crit, ;~t 1%•{1 /'t'~ 

NoU~$ . --·~-"" '"'"w--·-· .. --.,... .. '~' *' • -~ ... ·~ ar~u~:p·~g~fr(}., ic•UofO#•gqtllif 
CnttGa.f r va.bJ~·u:t.at ,O~i~ .rvu; t~t!~d Cov~n~.tnce M.r.ttrix: ·" 
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