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UPllA.'llN(; AN U~J'IYf·OUTPOT TAlJI~E l~OR USE JN I)OLICV 
ANAtVSIS 

t\bstmct 

One <if the ctntstr(llf.llN . ~,;,pilrglng 1111 aJ1f11ied . g(tltet(l/ tutui(i~~ium tillalysi~· . i,v tl•e 
lang lag .. ifl· lite pitblicMion. t>l ilrput·mlf/Uit ltlblr.s~ · l"(t1(/el brtiMcr.~' . often m;f! ()II/· 
dtttetl c/qttlb.ttscs letuUt;g It? /heir matlels lwlr1g . inntwrt>pritrte for tile .l'o/Jcy 
que~~·tiaus ·. bci1¥g . adtlre~~·\*ccl; Tl1i,\' .. t1ccars pttrliclllarl>' .. tt•lten 1/uJttl . e:titt'l.~ . if, 

~;'igt~lfit.~(llt( . strlft,•tund cluutge in the ccouom~v. In t/lis JUIJ'e'',· . 'We c/isctt~W. lhe 
up.tlati11g .. <J.f ttn iuput•MI(Jltlt table t»f. t/Je J'hilippi11cs from; l98$ . to 1992 .. lt.~~ 
sj,tttl(ltian teclutique. A Jieltrilctl c~'''Pillilllle . genc!rttl ecJ,Iilihri,,m (COf~J nuulel o.f 
tl•c l'lli/ippi11a lJt.wnamy with . colllpilrar;ve .~tatit: ll~ld J'oteC(f,Vtillg .. £:(.1J)(l1Ji/ilic.'l is 
ttltlised~ the Jiata ~mmrafe fr<u11 kt•o~~,, . f'ercetrlaf:lt cllilllg<~S .. l~{ ... m.t~ct·uct!OII(Jinic 
••qriables. syc/1 as thc>$t! in t~ur uatimml. (lCC(Jt,ilfs tmd stru<~lur;tl l'ari((b{es stH~II ltS 
e,mpl<>Yment iuuf oU.t/'''' b)1 iiUIIl.tlr);, IJctailt!d tles<:ritJII<nl~· t~f tile tdc.:huiqtu:,\· ttrc 
di~~Cil.N'ed~ 

ltttrodtrctiml 

C.~!!f:. o.f lhe cot,straints in· applied general cquHibdlll'tl JliUllysis ts th¢ usc of out:-.drttctl· input .. output 
· 'l9l tublc~.~. t?ubrished JO ttthlesusunlly·log years bd1iud known, ~conomic. datu m~\kiug them 

m1sultable hnr policy nnnlysis cspecinlly when there is u significntU. stt'uctutnl clmnge ln the 
economy. 

Irt this pup~r, we discuss the .updufing; of nn t.O table of the PhlHPIJines ftom J 985 to 1992 by 
simttfuti<m techJih:,ttte, .A dctuilo'd C()tnputahln u~mcrul equilibrium (COUJ lll(>UCI t)f the Philippine 
economy with compun\tivc stMlc nod fote(.msUrtg capttbd.ities is utilised. 'l'hG dnt~t ltM'>.d ~trc I<Jl()Wn 
percctllage changes of. macroeconomic Yt\fhtblcs such us those iil the national ~~c(toUllfS lUid 

stltlctural vuriubles such us ~mpJQymcnt and outpurby tmlusu:y dudi~g the pci'iod 1:985-1992~ the 
Updal¢g f0 tublc reflects the ecom:Ht)y'S Sllttctute f()j~ th¢ ycm~ 1992. lt Ci\ll l't!Udily b¢ U~ed for 
ngdcuuurut pollcy nnulysis us well M .few th~ Atmlysis orother sectc:n~s of the economy, 

Th¢ next section or this pt,pct descti~s · dt¢ COll model used ht simulutions. ·1'hc thitd section 
discusses the base 1985 JO tnble, the ttnhsfonned 1985 tO. table sttitQd to the tuodcl, uod the 
historical dUUl. 1hc subsequent: sccthJil discusses In dettdl the histoticnl simulations dmt allow the 
upduUng of the 10 table from 1985 to 1992* the te~hniqucs, pru-ticulat'ly the modeL qi,oslH'c, ate 
nlso presented. The upd~ttcd tnbJe i$ m-es.eoted. prior to .~onctudhtg coatuneuts4 Jl 

tl 



The COB model employ~d ·in this study Wt\S constnlctcd by auctre ( 1996)'.. lt is mote 
disaggrcgtttcd ntiQ tnOt'e t1¢xlblc or. \~ScJ: t't'ict1dly ·. th•tt1 its cour\tcrpm:ts. J>lliHppine COli models 
such ns Habito ( 1984 h Claretc { 1984) Jihd, tnt)te r:eccntly, the APeX: model. devclotx:d by Clm-cl¢· 

~1ild \Vmr ( 1992) ~u~. d¢s.iguttd for compnrnUvc stnHc ~umlysis. As st1clt; they d.o not htwe updnte 
cnpnbiUtlcs ~U1d other fenturcs that will nUow rlnta ttpdntillg' by sin1ulntiot1, rhis scctlort outlines the 
key behuviout~tl assunipUo11s.in the model .. 

~nuH'e nre 59 Jndustdcs itt the model, eight or wh!ch nrc. ~lgt·icuH\ll'ttl. the~' produce 59 
~omt1Jodities. The formulutlor\: in \be production ~.Ide of the •nndcl allows· the it1dqstdcs to produc~~ 
mnrc thnn ot1C' commodity. This ft.1uturc tc.tlects the: prodttqliOil structtHu of tilOst or lhe f'hilit1Pilic 
hldustdes which t\tC llSUully intcgJ·ated. The composltiOlt or tndttstry output i!, rcncctcd in the 
tn:lkc mattixt Produc¢rs ate nssut11cd to be price tnkct·s both f(Jt their· owput.s nnd inputs. 'fhey 
choose thch· output mixes .to nurximisetcVeilUe subject to tt Cirr t:nmsformatkm function. 1'hcy 
ttlso . tninitnisc costs ~ubject to n conshlnt;,.rcturns-to .. scnle: productiOtl function will1 tl s~t·ics of 
L~onticf/CES nests, The nesting sp(!cif1cutkm nllows no substitution bot ween inputs or diftctent 
commodity cute go des or bctwel!n prt1dnced inputs! .Prln1ttty Jnctm·s nnd 11tHher c<>sts If. Substitution 
lakes plncc. bctw¢e.o. nllcrtl~tive sout·ccs tthut is~ dbmcstlcully ptoduccd g(mtfs ~•nd hlljJ<Wtsl <1f 
produced inputs of t1 given Gl>lllillOUit)' c'Hcgoryt flild b¢tween uggtGgntc lnbour (U CES 
combination of lnbour or f\vo types}; cnpitul. nnd ugri(!ultutnlland~ Hc,I1Cc,~ input denmnds arc 
{unctions of· actiVity varinb)cs tutd or the· tel alive prices of substitutnble inputs; For ex1tmplc, the 

d¢rnand fbt land, in ~UH1glicult~•tnlll1dusti)ds Jt functim) .. ()r the h1dU.~ttyts ncllvitylcvel und or the 
tJt.kes, of uggregate lubot.lt'icat,itul tmd Jat1tL 

~ £.' 

Ther¢; ure f!lso 59 'investots which m·e themselves the in.dustdcs. Bn~~,i investm·· min.imiscs the ~ost 
of impc-Jrtcd'or domestic investtmmt good subJect to the CBS production· fimctioll~ Alt cqct~ttiPti 
link~) industry hiVestrt1e.t1t m cupltnt stock uccumuhuion nlJowing for the dyJuuuics of cupihtl stock 
uccumulution~ The: dyllumic. u.ccutnulation cqurnions Uf¢ ltsecl ta giv(l rcltitionshltJS l1elW(!ctl the · 
growth tntcs ofsccJor.-spccific oupitt\l ~md sector.-sl~ciftc invcsltllcJ1C 

rtwcstors uro· assumed (<). be pdc¢ tnkc;rs. they choose inputs of produ<:cd hwcstmcnt goods to 
minimise c:osts subject to Ute cttpital crcatloill>toducUon .frmctiort, SUb~thmiotl i~ ullowcd between 
altcrJ1utiv~ sourc;c;s of cu~h htvcstment good but not 'bctwceu c~JJ1Untxlity c4tegotie$,. thus. 
dcmunds lor inputs into .cl\pt~ cte~1Uon .Ate ftioctions of the .industrtet( hw~sun~ot kwels at1d of 

,., .. ,.,,,, .... ' .... "' "'······, .......... ' 

1 t1i~Jl1o~cl wt•s based on th¢ OKANtF Jn\Jdcl P(th¢J\~str~lhm economy .CHon:f~M¢,¢t: ut.~ 1993) •. M(JdiOcntions 
\YI!rcmli~lcJP nil ow me~surcmc.mt of tcJ.:hnulogi~'llt (~ste ·~M Jttb9Ur productivity chnnges t.qu~ntltl¢nUon.uf shift~ ht 
export dcm4Jodt H1¢~~ur•emeot ?f sh!~$ ht preti:r¢n~es t>ctwccn. do;n¢s~i~ Jtnd iml"Qrtcd goods.~ UpdMing, oftlv.r 
d~U.brts~ for lh¢: COJZ mbdel~ and. ider1tificatlut) and quantifi~ativn <>t'$oi.U'ces t>fttrowth. or sui.tcJur,.d ~lmngc. 
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the pdc¢s of soul'ce· SJ?CC.iric: .inv¢stmcnt: coanmtlditics~ lnv~stmcnts h)• industries ~~n~ detcnnincd vht 
a, cnpitul nccumulnth:m equntion. 

Hous¢holds m·c, nssmncd to choose the consumption of comr>nsitcs ordomeslicnHy J?tl)d\!Ced und 
it11(:>ot1cd' ctlliHl1txHties to rtH\xhnise n Stouc ... acuty \ltiHty fUtlCtion Rubjcct t\l the uggrcgntc~ 

stiending con~tr:liJH. tc> fll(L';ituisc milhy sobj¢ct lo th~ (!X)'X1ntliJute constrnhll~ households· 
mhlimisc the COSHll!.obhlit1il1g .ttny givcll (}Hntltity of U composh.c COi11ll1<1dityt suhjcct. lO .th¢ CJ3S 
t\inctit>JlS whidl det1tlc the coH11msitcs. ThtlSj household dc1mmds fi;H' sou•·cc .. spccU1c 
CQit\1110tfit.ies nte function~ of the demands fo1· th~ .t~levuut: cnmposites ond or SOlH'C6-spccinc 

conlmodit)t prices, The: cmnposltc commoditi~s t\I'C. CI!S combit1nliohs of' so\.Wce-spcdfic 
(;()hllnoditlr!s with the snme wny {)r nggl'cgntion ns ln intcrmcdintc. input and i.nvcstntc:nt demands, 
t1ell<;e, hous~hold dctnnnds fot cnlllJJOsite C<)mmoditks nt<~ functi()J1s of' the uggtegate. cxpendimre 
level nnd ofthc tl!lntiv(! pt'ices of the t:omt11odili~s. 

The: forcigtlscctor is mmlekd in ~l wny himHm: tt). dlc smnll country nssu.nptk111, For expot'tst some 
flexibility Otl c~port pi'ic~~s is given allowing downwnrd sloping cxpott d~mand CLH~\~,, fot S'~1me 

commoditi¢s. 'rhi.s is done. vin the nssigmnenl of l!Xpurt chtsticiUes of de.mund. I~<W instttnce, f<w 
some contmoditics,. the e:qJott cht~ticitics ·arC;. tehnively smnUe;· whliG fot· nmst of the export 
cottunodit:ics, •the ¢~port cl~\sUcilics . ;u:c htrge making ~XllOtt: dcnlnnd curve virru~\lfy nat~, This 
hltpUcs thatfor tnost e.tlmtno<titie~~ the qumttid¢s of' PhUitlpi.ne exports hnvc. a very ~mulJ effect l)tl 
expol1i pdcc. the supplyo.r imports is nssumcd.·to be f:>CtfeGtlY ·t!lmaic. Heuce impmt ptlces ·nte 
exogenous (thut is. hnlX>tt' requi.rcmcnts of the Philippinos c~m ll¢ llUI'chnscd nt :m unlimited 
qmttltity whhout UtlY impuct on. Import prices)~ dovcmtnent is repr~scnwd it1 the tnodef. hut its 
consumptiOJl Jevct:ls cssciitinlly ¢X()genous., 1~hc dclbuit: u.ssun1ption. for g<wcmmcm, cotl.sYtnptiou 
is tbut:h: m.ovcs ut: the snme rut~ us ~tggrcgAte household cnusumpt:l<m. 

'the model inch.tdcs mttrkct .. cle~tting constraints for domeslic~ti~y produced C()!lltnodmcs; this 
rt\¢~ns thutth~ output of:domesticaUy produced coitlt11otHti¢5 is cquut· to the: l'urcluiscs ~1f.the five 
us¢rs, nnmelyf P'"nducers~ cott:,umcrs, ltwcstors, cxpott.ets ~md g,()Vcfiltnem. 1'hrougb the! shl1J>lc 
clymuniQs lncolf>orutcd into the. n1oo~l Vhl the c~tpit~l; accumulation .cq~mlions, th¢ m<>dCl ~;1n l~ 
used for fot¢c:•sting. J~orcctlSfltlg needs some vulues of u•mbs~rvublc vttl'iublcs whose effects on 
output. Cl\UJtot be ignot~d. These :.we .Productivity, tuste nnd t¢¢hnolt1gicul (!lmnge which cm1' be 
<!sti.muted giwm the known vtU'iablt:s. One <>f the hnpormnt llUributes of the.•1mdcl Js.·.its l:l¢kibUity~ , 
Jt: cml be used for the nnutysis or policy lssucs t¢quitin~ compurntive stntic simulatiou bytuming 
the ot\pitul: nccutttulaUon cquutior)s. ~)ff. Conversely! wh~h these ;u:cunmlutkm cqumions ntc h1 use. 
die m®~l:Js turtted, into n fotccusting too,* 



The dnm ~ompri~e the bnsc· 10 t~d>te wldcb ·i& ft1r l98Sli nml the hist\.ll'lcnl dttW \vhich at'~\ pci'Ccnwge 
clmuges or th~ ktlown vuorinblcs during; the pc.riodl985 ·to. 1992. 

The l9H5lU .table of the f:>hthppmt~h tsee .r:iguro ll do~s· nof dirt~Cll)' ~Ult the spactft(,!d nwdcl. Pl.:w 
exmupl.c.\ d.1cte is t1Uly t)nc rnvestur m the HJ85tnblc. pruuary fm:tut'b ur:e notd1su~gregutcd t:n our 
.~J1ecificat.ion ttbr exttl1lJ>.le .. capHtd. ~kHJed/unskHled hlhovr. nnd. hmdl und t~lxc~ m-e Jmt &ep~tnttcd 
fnnnlbe ,purchase~ of u:)e.th. A long pt:oGe~.s wo~ lmdurtakcnlu tnm~fonn the to tnhh.t m.:cnr(Hl1g to 
the spt~cmcnUmt: ~1fth~ ant)(.lef The rc~ullmg lD tuhl~ 1~ bhown dmgranmHttically in Ftgurq .2. 

"f'he tran.~ftH'tn!i:d lO lilbfe in thts fi~ure ntl{ltHlPI· ~lnutur fu th~* nr.tgtrmi .l9H510 tnblt!. It l'cpr:eMmts 
now~ of commod.i.tles lu \'(tnou~. u~erst dotnestic tuxes pmd b:y n~cr~~ pnyn1c-nt~ to prim::u}~ 
fncrm·s .. ¢UHlmtRtit)r (!tU11(l<)sltmn· nf indusU),' outputs nnd. tm'lfJ1- on ln.mortcd cnmnloditic~, 'fhe 
baste flows from lWtJ ~mu·cc.~ Utnt>nrtcd aud dome~tic) reprc~:~eut the basit: vnlue uf comutodities 
used us lntetnxedulte Ul[1Ut~ by ltldustr.tcs. as jn}:~ut,\ . lbr cupiutl · ~r.·c~ntml hy invesltw~. · n~ 
'~mlM.t.mptiou. ~~onds. a~· cxp<ltt~. uud for othet~ de.tnund .. The ba~ic vnlue of ll Ct:Jtnmo,!Hy · i.~ the 
Jlrtce received by tbe prmJucet's .. It e;~clttd~:s ~ale~ .hv:c.~, f";ur imports~ t.hc ba~ic v~tluesnre tdclu~ive 
or import tn.~~b. 

Sununing over .the ba~ic Huw1v or do.mesucnlly ptuduccd commodities m:ro~~ fhe U)~rs gives the 
commodity supply. This is armhJ~ous 1tl the corntnc>dily tlows Ul th~ · orighml Kl m:co~mrs. 'l'hc:, 
Ulltin diffenmce i~ · Uiut tbc comnmdUy Vith~}nion. in :tb<: lCJ ~Jcconnt~ includes HlXes. 1'Ju! Utx. 
revcm:tqs sln.ntned over the usc•·~ gih~ di~ domest.ic t~)x. toveoue~ tlum Jdl cumtl'H:>clitiet-t J)~r)trt l wo 
SOUtO<:$. 

The eo1Utl1Us of tl1,1 tubl~ show the pur~bus<:& 1nude by th~· fh.c users, .Pot: h1dustrics; Jc shows 
pnymcnts for inlenn~di~tte lnpms both Tn.r d.omeslic~tUy prod~Jced nnd ·ititp<.1ti~d: co•nmodiUe.,. 
indit¢Ct hv~es. prirmuy fu~;nors composed of Jnud~ hlbt'HJr nnd cnt>Hnlj, nnd, other ctlst .tickets* the 
purch~\ses or invcst<Jts,. households. export ntl.d "'other•', nrc composed of bm~ic vttl~1~s (lf dt>m¢stic 
and imported commodid¢s nnd dome~ lie, ~~!Xes Joc'ltldbtg ta.drfs on impo;·ts. iOnly the ptoducUml 
sector requires ptitunry ructors. 

·thu Mnke mutdx. repJ'cS¢nts th¢ Gt>ltlmodHy co•nP<lsiti<m of output of the iodus.ttic.s n~t~ of indJrcct 
taxqs. ·Summing 'it ucross Jodust.tics yields the commodity ·output:· regur(Uess of: which Jndusuy 

W.tll;' :.:·. '.".".·,·"·'· .. ···:· .... ·.·,,,,,_,,.,,, ''" ~ 



~produced it. 'l:'his is equulto th~ domestic supply ctlmputcd frmn tbe basic nows. The· ~ost ttl ~m;h 
industry i In the nhsorption mott·ix is equnl to the Uloke; nmtrix sumtncd twcr~onm\oditics. 1'he 
industl)1 <~t'lsts nrc ,payments on ill(nrts nnd .tnxes regnrdless of what cQmmnt!ity .. it is p.!'oducing. 
Por industria~ prndu.cing u single produ!;t, theic. is tt mle .. t<l":t1Ue correspot1dem~c hetwcert 
indust.rics mul: Clll1mlodilies.ln lhis ~asof lht:l cost, HHhc industt•y ~ .. quul!\ th~ omplH nf its prin~;!iptll 
\.!otUtnO{Hty. Jtt muru .. pn~duct industries, cmht1'todiJ>' nmpm t' is tJt)l ~qunl to indu~tt·y umput q. 

ln sumt lhc t.tansfotmcd 10 tnblc whi\!h tww snH.s the model sp<:clficnt.ion, h n snn(1Sh(1t of the 
economy in l98S. ~l"hi~ Is \Vhttt: we· nth.nnpt to updnte to l99l hy slmulntimt u~ing tb~ cnr~ rnodc.l 
dcs~ribed pr~\r.tousl}r. \Ve ·\viU need historicul dam tt'l ~l~hi~vc lilt' cmt 

1"~hu J() mhle pn~sent.cd nbnvr! teOecls tht~ stnu:mre of tht~ Ct!.Otl(lmy ill l9R5. \Ve will upd!llc lt 
usinsthclatcstecmtmnicstatisticswlnch nrc lhr 1<)9;!~ The t'J92 duut·urc.hhtorieal in the·sens~ 
thnuheirl~vels are already kttoWll but have tlot: been ,incorporntcd into the C<1H dutubn~c.*'. ·rhl;!se 
dmu inputs could h~ nmct('\C~OtH1t.nic (lr sectornl dntn .. M~t~ro~cmmmic dum in<:ludc \!Xpcnditures in 

the .ontimml m~cuunts ~uch ns •lt~srcgnte consutnptltln~ nggrcgntc itJVcstmJ:nt~ nggrcg'u~ utports l\ntl 
impurt~·h·nnd g<werJHtlCnt· consutnption •. and'dma on theirrcspecrive prico··indices.l)ntn·on nntional 
itlcome such t\."t nggregntt: (~uptful stock. cotlipcnsntion of lubmu~ und ug:greghlc tnx!.!s m'C utso 

.·. nmong th~ · mucroo~cmomic vudubh~s which nreusunHy published by stt\tisth:ml' ttgr.mcies .. Scctornl 
dntn include h1dnstry nnd commt'ldit>! outputs, commodity fJri'ces., hnp,nts mtd cxp<Jrts and 
gove1·mmmt~ nr1d p.rivutc consumption· of goods and servlcos. .ill eluding ·tariff,~~. Most ·or these 
vndnbl¢s llt'¢ usually endogenous or tuodel"dctcrtnirled .ill sitnulmions. 'J'Imtl~" tlicit chnnges arc 
uormaHy predicted. 

n is desit·ttble to gnthct ns mu~h inJ"ortnnU<m us possible but the ctvuHrtbifity of officlnl stntistics nnd' 
th~ in<;!m1sistendles ln statistical re})Ods h~lve;\jmpnlrcd our uhiHty to coll¢(tt nH oJ; th<! ohtttlgcs ht 
observ~thl~.> vntlnblc,s. Ne~e.tth~lesst we ptt:smn~ thnt: thl.ldtnn we were nhle to <:oUt!f~t ure suf.fic.ienc 
to reflect the chnnges in: lhc stn.rct'ltt¢ oftbe cconotny. Most of these dmn w~t.·e not r.;ndily ustmblc 
:md huvc to •t>c ptoccssed4

• 

~· :."'~,.,.· .. -~ 
1 Wh¢n the r¢~¢nrch ptoJe~t WM ~ondt!ctedtithe httQst ~JCPtloml~ $f~ti~Hc nvftil;tbJc \\''~r¢ ft>r l®Z~'atv~ll the 
ecottonHe statistic~ fur :198S: ilfltl 199A, l'¢r~ctl.lilge .~hunge$ ()fthe,~ v~tfttb!cs \Wt¢ compot¢d~ 

"l:<lr fttrthcrU¢Jnil~ brhHtbrl~uld~lttconstrucJibn, .. s¢c Cfl~pt¢rV.bf:BU~(rc (l996)i 
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the nltl~rucconmtJic dntttuscd HI'¢'. nggt'(1St•tcs from t.h¢ dcnmnd tltld supt1ly sid~s of' the economy~ 
tnt~se m:c tlt'ivmc nncl govcltunctu. cmlstUHpUotii cnpHul fot·nuni.oth cxtmtts nnd ln)l1otts from the: 
cxrjbt\din.u·e side~ nudumpJnynnmtund populntion ftom t.hc sup(1ly s.ide, We ulho hove: snmc, d;ttn 
on ct11lSitnlt:r {1t:icc il1d~~- ~~~hesr: dtHn ore ·prcscmcd in 'l"nhiQ' J. 

The avniluhlesectornl dutunr~ commodity impmts nnd: cxt>urt•h htdllstty output aml en1plnymcnt. 
trttc inlht'tnnlion ou .qunnt.Hy and vnluc· <.lf inlports m1d cxpmts J\11· l 9R5 to l 99~. I~ uvail~thlt: ft'O.It\ 

the inteJ:tt!:!UOtud) "J"tndc StuttstiCR .,,ClU'book or the lJnHcd Nntinn~. 'I'llb.l~: ~upplc!rt~nlcd by ththl. 
from the J 993 f~hilipplttc sum~ucnl Ycurlmok. nnd l993Philip}1Jilc· Ycnrbtmk. The dntu nil hnpmts 
nud exports from. tht!sc· sources w~rc suppJ<nncn.tcd unit: l.~mcess~d uccnrdmg tu modr:l 
spcciJicnt.mns\ 'l:'her~ is no .. infnt·mut.iou mt exr,olis. nf :setviccs. \Vt! as~umcd that; they 1mw~d 

along with the ttggwgute export.&., t~m· cxpm.t pticcs of sCI'Viccr.., we u'lcd I. he nggr~p,atl~ eXJ10I'tt>ricc 
index lfl th~ ubsence of sct\'lce .. speciJic prices. 'l'he estilnut~s or cmnnmdi(y·lntt1ntl~ nnd egports 
Uhut, is, pctccnmg~ clmnge~ frnm JQRS to J99ll ttr~ fountl in.Tnhlc,Z. 

·r~or industry output,. \VC· used tb~ ~,ru.._s vniu~ ndded or <mch in.dU!:\llY m constnrlLflUt:cs, 'l'lms¢ dnht 
wet.'C: l.ukcn· ·rtmn the .f993 JjhlliJ1pine S.Nli.•,tjcul Yenthook nnd "110\Vtl itl ·ruble 'f'he• indus1ry 
clussU1cntinttln the !~~e~trbook is the same ns In the model. Clut: prm:cdurc· ht puHHlg lnJ1:mmnlurJnn 
output· Jmo th¢ mmJ¢1 is hnsed on cottutmdilicst 11m· this Jeoson w.c trnusforntctl thq t)hservcd 
pcrc~ntnge chnn~cs h1· industry output huo output by comul(JtHt.y. We do thts hy usW.g· the 
stntcturc of pmducuon in cnch iodu.~try which is nvnUublc from .the Mnkc ltHtttJ&. 

S•np.l()ytnr:tJt' .for h1dustdes is tdso ttv\tUuble from: the SHt(islicuJ. Yc:trhook. ~I'his Is. huwcvct·~ em 
niti~ n~gt¢gutc industrics.(dispfnycd In tuble 3). We usl1d n: rnnpphlg bc.twccu the tlhlO.ttggl'cMfUc 

htdustdes ~md .. thll. 59 tndtlstdes: (>V tha. ·modeL. '('hen. we· ussumed lhnt the chung~s. in pmcluctivit:y 
for seq!ors within cnchofthc 9 uggrcg~He lndustties ru'l! th~· snn1e. This cnnbl~d us to· ~sthmue the 
1~hUttge lrt tmplqymct)t ltl cuch t)fthe 59'lndustrics in tho tnudel~ this ~tssumi1Um1 wns umdedue l<) 
thtl Jrtck or jndnstry .. spcciO<! en1ploym~nt. dntn •. rno esUmntcs ()jl CJl)J.?Ioytncnt: b~ hufusttY n~ 
pr¢s<mt.cd lu TJlbJ~ 2" 
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To Hlustrt\l¢ lh¢ t\pdt\ting pcoccss, iL is cnlwcnient w pt·cscnt the model ht n compnct fot11.1: 

AtZIJJ~; .:;. o rn 
where A is ttn 1n .x, n mattix ofcnefttcictlfS whose compot1~11ts ~~·~ funcUmis of bJls¢ per.it'd Vi\lucs 

rzl1).tlf v~\riabl~s, nod t. is nn n x J vectm· of p~rc~ntngo chnnges it1. vnri nbl~s~ Th~ 'liumhet of 

vnt'inbl~s, 11. ls gtentcr thnn m, the number or oquations. Th¢ has¢ };>Cd()cl vnl~l~~ cZlJl ~we 
ncn-rtltt.ll)~ rend from the 111dd~rs 10 dntnbnse.lt 'is mi. initial ·st1lutkm lt1 l!quntion ( 'l 1. 

1:he A. mnttix q<.,ntnius costs and sab~s shm·es computed from the c.tndes in lhc lO dllHlbas¢. The 
vector~ cmanhts })Cfc~mngc chnngcs in prtcf.')s nnd quantities. m1d olhcr vnrittblcs, ·An cxnmpl(! ()f ll 

. cOhlJioncnt cqunli~1n itt (l J is: 

where .\'cis th~ pctx:enH•gc chnnge in th1~ dcm~md for comnmdify <>, 

:tct ls the pcrc~ntnge ch:mge hl the dcmm1d fnr con1.111mlit>' e by user 1. and 

Bet is the shnrc ()f the sale of C()tlllll<Ktny ,. to user i. 

Uy specifying vnlucs fot petc<mttlgc chnugcs in. n .. m exogenous vnrioblcs, the hyMcm <:!ctn. be 
S<llved for·~t'acmmge chnngcs in the rcrnainingm endogem1us.vm~iJ1hJes acctwdillg to: 

A']rl/1JzJ + A2tzi1Jt:2, = o or 

t;t .:. ~AJ"'~'rzBJAzczBJ~2 

whet¢ t} is the columt1vector of endogenous vnrhibles 

t2 is U1e ¢olumn vect:or of cxogetH1US variables, JU1d. 

Az· nnd A2 nre,submtlttic~s t1fA I:Ormed from. them t\lld W+m} colunms C<)J'J'dSJ)Oodingto 

th(! ¢11dogenous nod exogctmus v~thtblcs~ 

The shocks are th(! vnlues to be used fot· z~~ tbe :vectot· .of exogenous vudablest Solutiot1s to On) 

above arc nppt·oxhrmtions to the solutions. of the· noo.-Un¢alr system or equations implied. ittlbc 
theory of the. model. 1~bc sollnions Me valid wh¢11 the shooks ate smnlh olhetwise Jin~~trisnHon 
errors occut. Th¢sc ~rt·ors are mini.miscd by applying a mulli~stcp . $inlulntfotl Ht which the 
exogenous sh®ks {the vaJu(!s JJsslgn¢il to ~2) nrc npplic4 In a numl>¢r of st~ps~ Th¢ 'f»PlH~st¢p 



s.hnuhttion ct\J1 ouly ll¢ dotlc by upd~\ting the Vl\lUes (lt~ (Zll)~. Wh~tl lhis is Ut1dnted lhc A lt1on·in 
ntso chungcs si11ce it is ~lfuuctiot\ ofthc fm1ncr. 

J1or exnmpl1;1, suppos~ thM wu k'1cw thnt th~ change. in ~x.p<llts (luring the p~dod l98S to l99Z 
wns SO Jl¢rccm nrul decided t<J Ullply u two•step si:nmlnUt1n~ Tho flt1\Vs d~uo tlmt will he directly 
nm!ctcd ls V4llt\Sc ln the 1tAl3t.O nm~Ui<m of the Jn(xlcl in APf;temUx L trh~ com~oncnJs t)f 

V48ASt\l'C nows in Peso Vl.\lUC.S orcoHUllOCli.t,y ,~ ltl the t;!Xpon: tmu:kGL i\SS\lGh~. Umy m·e JWOdU~HS 
of pr1icc~ nnd qwmtitics. the tlfldatiug Jlwtntth\. is:7 

whet¢ ;•48AS~9v: m1d V4BAS!';~~:\ ntc the Ul)dtU~d nm.l the m:iginnl v.ulues of exports or 
conHnodity <.\ nnd p4,, m1d .\:4c ns~c the }'JCI'Gentnge :changes in pti~(! nnd quantily ur axpotls of 

cornmodity c, i)ric:cs nnd qunntHtc~ ~u'¢. usually endogenous il\ simulnHm1s. ln lhis cnsc, we 
nlrendy· kuow the vtllne or x4c so thot, lnstcnd of nllowhlg tim tno(h~ll(l esti.mnto Hs vnlucst we 
feed ituo it the n~ruut or histodcul. chnnge~ thnt is 50 pet~cm:. This is done by ndoptlng. n closllre ilt 
whiehs4c is tnnde exogenous nnd tha n~wnl clmnge htlts expo11s is .intmduccd usn *'shock,~\ With 

(\ two .. st~Jl·SitnuluHon, the shocks nrc btoken into two pieces u,tld nn the fit~st step~ th¢ ot:ighml 
vulucs or d1l1 du(nbase ~we fhe vnlucs lmlore U1e first sr¢p nnd tht! UtJd~tcd vnlucs ntt'! th~ c.ncs 
Wl'itlch. on the dattlbase nftcr the.step. ·The .. upd:)tcd dntn ur¢ used for dl¢ sccuml step nnd uthn1· 
updu.~cd dtlhl at·Q wtiU~It tlt th¢. end or Uw s¢ctmd stept ltl c:Hht:tr words, fo1· evety step in n nndti .. 
step shnulniionf JUt updnt.ed dntnbas~ ls wriU<.U1t Jn: the 1Wo.,stcp hitnuhJLimi wh~t~ \V~ llUt lit~ 

known h1ctcase in exp()ft .of contmodity c, we sn1rt: by using ttquuH<m f3b l tt1 cnkuhHe: the effects 
of n tmifotot25 petcen.t h1ct<!t~sc, itt ex potts of C\1!llmodity c .1,'hc sol uti em W<)l!ld Include: the ¢ffcct 
'lf this shock 011 othct endogenous vndablcs pm:ticulnrly pdces nnd qu~mtities. tl'hc t1ows dtttn. 
V41JAS,'~ utld oth~r (~ompommts of Z/ wcmld he updutcd nccoJ'ding lo the price: chn1.1gcs resulting 

frt)Jll Jhe shock tU1d the 5() pet'C¢lll ~tchml it1tt<!nse in the qunnlity or ~X.pO!tS ~\CGot·ding; to Updutillg 
equations like Eq\mUon (4) nbovc, ln ~)ther WQtds., the whol~ fltlWs dutnbt\sc fs updnled hi 
uccoJ~dance with th~ rnovcmcnt:s ln the endogenous variables by moving lhe entrh::s ln th9 RJ tnbl9 
to reflect the sHu~tlon t\ftcr tho 25 petccan h1cten:s¢ in cXt1tHis of c'mm1odity 't:. This Ut1dnted JO 
table nllows th~ cv~lutni.on of' t11e A. ttH\tdX (thnt is; the ~ost nnd sttlcs .sJHWgs ns ht Equmion 
can~Thes¢ new costs nnd sulcs shar(~s ~ftc then used in th~ cmnpumtiOtl of (he· r~rtU\ining ln(lt'cusc. 
in cxpotts thrit iR sufl1ci~nt to tl\(~kc .the totAl hl~t·eus~ ltt ~xp,)tts m 50 percent~ 'lnrprovcd ~~ccltmcy 
ol:solutioncould be unntm~dhy inc1·casing the .number <>fstcps .ht the slnmlnti<>ft, Thnt is~ WC' n1ny 



bt-cuk the SO IXWC¢Jlt <shock itt n\\t¢h sl\U\Ilcr pl~ccs by tmgn1chtillg lhe< nun\bc;:· ofsl.(!p£ h1. the 
si mu 1 oUOilS, 

In the nct\ml updntil1g, we solved tshtmhuod) l!qunUml. ( lJ hl which lh<i (.~xog~nous shocks 
consisted or known chnnges ·itT V4ltinbh,$ b~twccttthQ pod(ld 1985 hJ 199~. Ju l.h'!ptoGess, wo 
lt\JWCd tho dnlnbusc itom 1985 to 1992. 'th(l dnU(lms~ Wl'iUCn nt tho end otnho: rin~tl step or n llllthi,. 

st~p siltlUlrttl<m wns the e~thnnted 190410 h\blc. 1'wo tyJiCS· Qf simnJnHons WQt'c empllJY(!d,. olW 
[>¢ing nmcroccoumnlc bist(lJ.'hml simulatimt nud th~ oth(.W sccturul hil)toricnt :;lnmhulons. 

ln the mncro~cmmmi.c histmhml simuhuhnh wo put into lh~' tnod~!l the nctual chnng¢~ in nggrcgatc 
C()f]SUnltit.lCUl(X3tot;:: 1\~1.62). invcstJmmt: (X2tcll,.J ;::. 1 b4:H~ <!:\j)OI'{s (X4lut ·~ 14A l ), htlJ)(ll'lS 

(sOcit.. .. c = l40.3.ll.nnd govct·mncnt consumptiotl (XStot ~ 35i76l fnltil .I 985tn 1992 ns in Tnblc 
lY. These uggrcgntc· vurinhlc.s nre usually.· endogenous ill the umdct That · i~h they ·m-e usunlly 
l!Slimntcd frnm the t~fispcctivc chnng~s in the cxpcudHures on commodities In curJh ()r lhii 11\'1.! 
cntcgori~s offhml dcmnud~ Torlltt lhlslnft>rmnHml iUf.O the ltlodcf mthot· thnn cstlmmc lt. I'Cqttiros 
the .ndopUO.ll of n intw clt1sm1~ m: cn.dogcnnus~exogcnous spllt uf th~ model. lt nls(1 requires u 
shniln.r number. of vnrbtbl~s ln l~. cndogcniscd. f<w the 1.nodel t.o lmv~ n ~olttJi(1U. The f(lUowiJ1g 
vurioblcs wcrc endogcr1iscd: 

rt/J1rfnrJum +; is ni gcuernl tcdnmlogic~•l chnug~ vnt•inblc~ This wn~ ondogcniscd ln plnc(! of lh~ 

nssrcgnte consumption <~rJtml. 

JJ_,wcmm ··.~ n gclleml shirt't!r lllt' nggrcgnte investtnouc "l~hjs fnt!iHtnlcd. the cxogonisuljcm of~ 

nggreg~uc invcst.mt:!nt t.~~2rn~; .... n. 

twfNI..,ts.;;·c_l>m· .. n gcrt~ml twtslf!rfnr imi>Otts. Tbis is cudogt:JtJscd hl pluce of nggtcgut~ .lu1P'11'ts 

(*tOctf .• p), 

l5wt2 ·If· ·~· sblft.Nt fc:)t u~gre~utd. 11othtn:n · dcunmd. We• c11dt1gonis.cd: this tor' •the gtw~t~n.m«:tn 
co.nsutupHort to bo. cs,)gcttis,~d. 

~·1l1t!Set ~r¢ hiSWrf~~J ln th~ SCtlSC tlmt lhc V~tht¢$ or Vlll'i~tbles @r~ UJrcUd}1 kUPWU. 
11
1 .. 1mt t9~ WI) ¢X<>g¢itiz¢d umt shocked th¢m nt. ~h!)ir observed. Jcv~Js. 

~ . . . ' - - . . ' . . ' . . 
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irh~ clostu:u ht this slnntlntio.llls cghlbitcdhl figure 2, lJ wot·kcd ~\s n)rtawsu1
: 

... On the c~pcndittn·c. side. the ngg~·cgnto (:!tmsmnptiolt, iuvQsttu~t\t, government:, '~Xl>()l:tS ~md 
hllpOtts wc.rc nxcd to their ncttH\l changes rrom 1985 to 1992. The gross domestic pl·oduct; f)h()tt(d 

thcrcJ\lt'~ be ci\dogonmts ns it, is implit!d· by its ctnnt)OtlctHs~ Ahhmlgh we nhm knnw lh~ gtt}SS 

donmstic 'productt uxogcn~~lug it wH1 make tlnt tnodcl t1VU~~dctcttl1hlcd nr1d will tmt wm·k! Pixing 
the ngt~I"Cgntc flllul dcnltmds t<> thQ~ kJHlWil changes <ll1¢S not: tt1CUJl thnt th~h~ cnnunodlty 
comt?ml~tHs will mt:we in the sr.unc nHlgnitJnle, 'fhc commodity cotnpnmmts vm:y ~ul~it~ct hl the 
cxuscm)w; ;.tggrcgm~ dcmnnd. 

• \VUlt tlxcrt ex potts nnd tmpoi'(st the bulm1fJ~ of hl\d¢ must be 411d(>g¢nous. 

~ On the h1c<,mu side. t1xit)g th<> cconolllY"\Vldu rntc of n.mn~n {l'hwp.,./) nltowcd tho 
ng~;v·cgntc c~'l)itnl stuck {.tlc·ap,.,J) tn bo ·endogenously dctt!nrtlncd. This dctCl'IUincs ·rhc' r~nl wngo 
mte. Vhllhc (1,\Clcu: pt·ice fl•ontiCl'. Aggrcgme employment; fixed tU obsCJ'YCU level; nlstl h~lps to 
d¢tc:wmtnc the cnpiWl stock vin the t>toducUon function. The !uduslry chm1gl.!s In cuphnl stocks 
were nllowcdt.o vm·)' ill nccut·dnncc wHh lhc ch~mgcs ill thch· respective J'UtQs (>f rctur11 whi~h ut'¢ 

Utl(logctlOUS. 

• ~rhesc known nggrcgntc vnrinhlcs ftom the hleomc: side wcl·c Mlff1~lcnt to ~ct the vuluc or 
th~ gross d(HllUstlc product cCJf)P).lJowe.vcl', Ol1P isnlso Jmpli~d in lh<.! ~x,pcnditllre sid~.lt jg t\11 

accounting rcquh·cment Hmt the ODP csthrmtcs.J)'(>m h1comc uud. expenditure sid¢s nrc equnL 'ro 
t'econcile Jhc O.DP rmm hlc()n1~ m1d ~xpendH.tn·c sidc:s. a tcchnienl ~hnuge vurhtblc (cr:lprftngeu) 
wms ertdogetliscd, 

lrt ud.dHk1n to huving n vaUd clw,uru nnd lhe shocks ~o. tlH~. nbtw~ Jmlcro~conotnic vm·it\blesr w~ 
nlso introduced the foHowir!~ shoPks; 

~ de1Vudg¢, d~tUniry ~ J., These. two vm-inbles were shockQd fOt! the dymunic cqtmticms to 
W(>rk. 

• ... . . . Employt*~'n ( c.nmloy ~D · =.20t79. 'this; is the percentage chAnge . i it t11U!i"egnt~ cmploy.mcm 
.in.Jh¢ Phllippiucs. during tho ~dod,Not.mking thi.~ lnto·.consid~tn.U(m,. would<indlc;utq, scnrc~Hy of 
lubour thus mnk.mg wages hiL~hcr thtlll the, flctuul PIHntge.s~ It wiU tdso uHow~ :Jol~ the. ove~·-. 
suhstituttcm <jf cnpitnl fot htbt)U~~ .. 

'.. .Numb~r ot~ hous~holds {rJJ;::: l"t~S4~ Thls nllowcd. rol~ lh\! chnnges iu <ZOI1Sllll'l'tlmrt0 b~ 
tncJtsutcd in t~nns or:p~w household hnsis, · 

'. . .· . Consumer price lndox :;;· 8 L40~ ·this nllowcd Jhe ncmnl chang~ in uggt·(J~ntc consunww 
price l'o be huposcd cx.ogcrtotuily ,, Cmumodlty pf'ice vnl'itttions stHt wot:k .. subj~ct .. to this nggt~·Snf¢ 
pcrc¢ntnge. chnnge. This slmck mnd~ Ul¢ updqtcd thnubnse cXtJl'(!Ssr.d h1 1992 vnlues~ 

,I} A closur¢. IS ltnporhm~: lrt t'Ut1111iiu tuoduts il$ U'inOu!!llt~s h:sulf$ Md d¢fertni1JCS Wll~t.h¢f•\ll!;! ~qmHhm s)t.st¢JU 
enn ba ~oiY¢d otmlh · 
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H4Witt!\ lncoqJomted these chttng~s hltn H1~ dambnsc. we w.et·~ Jcft wHh the quost.i.on of whethc1' 
thescctoml csthnnt.es gcncnn~dby the ttmdcl dl1l'h\g nmc1·o~conomic histm·icnl sh1nll.mto11s wcto 
~Oll.slstcut with the observed ot knmvtl sectornl ~11ung~s. 'l"h~ t1nly wny to tell wns lo conwnrc 
sinmlotcd vnlues with the observed scctomt chnng~s. UttfoltUJnUcly, our flndh1g~ showed lhnt rm• 
som~ ViH~Inhtos, t.hcrc wore wide dlfrcl'l'.mccs mno11g the- model i'osults nod thu uhsdi'vqd: sc~lotnl 
chnngcs. Tho· main 1·cuson is thot tnstc chnll}!\!.S; tcchnolugy chm1ges nnd import twists were nnt 
mlifm:m nct•oss co1mnmlltlcs nnd imlusn·ios~This cotll)lcllcd us to (j{:) the tnsk urputtit;gth~ known 
chnttg.cs in the sectoral Vl.trlubh!s lmo the -t.nodcL "fht'!se scct.on\1 vm·inhl~s nmst: ndd up tn the 
known muctm!CW10tnic vnrinbles cron~xmnph~'• the ugg1·cs~Hc oft:hc knnwn chnngcN in cmltnl(ldiJy 
im,lurts must eqtmll.O the kno\YU nggregma hnpcwts). This qucstlon~d tlw: rm·rlOSC: of doing lhc 
mnctoccoilmnic. historical sinmlnlions. \Vc did it fot U1~ Jhllnwlnt~ rca!iolls: 

• fr•o test the nbUity or th~~ nmdcl tu reproduce the known mncnlccmminic,;: \'lll'inbh.!~t und 

• To nllow us to test lh¢ tnouul hcftm:! going iota mnro. dctnUcd hiRtorJcnJ, !sh.mllnrioll~. 

r~xpc.dc11ce indicated thnt·it wns cnsicr to detect pwblcn1s when we were dcnUng, with Jcw_chuugcs 
irl the model. 13y this. we mean thnt idontify.itlg the problems would be c.XU'atncly dil'ticult uncc we 
put tm1 tmmy historical· dutn nlt nt unce. ·lit sc:ctornl histotic~tl· simulnlion . tll!:!t'clhl·!;!~ we put: the; 
histotical dntt\ t1H~ by QUe. This wns n long nud rcdious pmc~ss but; bcucr thnn being trouhlatl with 
trm::klng th~ .f1t<1blem When nU thrt: dntn wct·c simWntcd shnuhmmously. 

Scctoralllistm·fc.·ut Simulations 

Afterdet.~cling diftbrcnccs_betwccn prcdicted~ndnotuul chnngcs in seclnml v~~t·iuhlus~ we JRlt: ilttu 
the model tho ciHmgcs in the .components ,,r fltHtl demand. Vlc did this ouly '.m fmp(H'tf~t expotts 
nnd govcmment con.sumpU.au, slncr~ it Js tm these Ihl\t we hnd: dntn. \Ve dl4 this step by step~ 
"[:{hstly, we worked on ox.pott volunJes followed by import voh1mcs, Then we wm·ked on HuJustl'y 
outpuL PitHtHy, we iltclud ~~employment clumgcs in H1~ dmnt.nts!:!, 

Fat~ JrupQI'ts, tW<l vnriublos wct·e hHJ:t)duccd into th~ dtnn, impot't volumesJIUd hnp()tlllJ'ices, 
ItnJlOtt(>rlccs ntc usunlJy exogenous so theft changes cml be ctlsily h1H'odUc!!d lot<> Ul¢ model by 
shocking tll~h· respective. comt?oncnts wlth the obsrrvcd clmngcs. Jh1)10I't: voJ~mws nrf!~ howe-veri 
usunHy cndogcJlous, To c&ogcnlsc them rcquh·cs n tlhlliltH~ nutnht,w ~11~ c~Jil1JJOmmls to . he 
ondogcnis~d in OJ'ctt!r to solv~ the mmfqf. •. ''fhis. isJtccomplb!hed by cnd<>gcniaing lh¢ comj)mt~nts ot~ 
t,wist vnriublc~ (twfsf,;..,src(c)) 11 • We ndoptcd u stcp-.by~steplnttoductlun or observ1~d (htta f(w 
ten~m1s ouUhi~d previously j Since:· ugg~·cgMc imp<Jrt: (xOcij~c) wus. now • intt'Jhul f'!.'l1Ul tho i(t1fRltl: 

compo11cms~ it wus cr1dtlgcni:;ed. this wns M~omtJ.lJshed by SWtlf}tlh1g. lt. wHltlh~ itggt·egnte twist 
·-·.:·.··· ·.···.·.·····:·.:· .. ·· ... ··· ... ·.· 
11 ~rherolu tlild hll~rpretuthm ortwist' Ytlrlttbles m·e p1·esc11t¢d Inllt.t«.Ht~ (19%). 

•I 
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vuriubte. The tcspcclivech~lilSeS 1n import volumes tnust.udd up to the kuown nggtegate. import 
vohrme.lf the cotnt>utcd ~Ultl knowi~ ehunges in uggrt!gate lnt[X1J1. volume am not· identict\l, we 
ch~tnge the clostU'e An.d tlCtiVtltC; the. hl1p()tt vohtn1e itdj\tSthlg. equution (Equt}l~1lli1 E,...xOimpObs in 
Appendix l ), bl this ucljqstment equation,. the nggtcgtne hnp<lrt voluble h~comes. exogenous anc.l 
shocked with its obs~rv~d v~\lue. A sunhlr·vndnhle adjusted the· v'ihlc·~ of observed conm~'>ttents.of 
hl1p(1tts to hit the!: known aggrcsnte. the 'PCteentage changes ln co,numdity outputs wete incl~lded 
.ht the (tnta ns sll.ocks ~o ~,vdmr·tc.•) vori;lbl~ Which were exngeniscd by endoget\ising: the uniform 
trtste/i.tlpnt .. stt.Vhtg: tcchnologie{ll clut.nge nt•fcJ. 

the ob5etved .chullges \tl export: volume by i:nmmo(Uty w·ere incoq)nrntcd into the model· us 
sh<)CKl\ tu th~ resJ1ecthre· c·mnfX'llent\ ~Jf tbe' cxpt:\tt voltnne vector rx40bsccn. Sjnee *he uggregote 
export volume is hupHed fJ:om tbiJ~i..C cx~'geu6us ch~mges. 'the shi.ftcrs musthe mude ~~rtdoacnous, 
Ih ctl~t;!S whete the irnphcd ~1pgn:gate cbaJt'!e m .. ~xport volume did uot: . ~\dd up to the <>bserved 
chnn~o+ we actiVal~ti the eX.fliltt ~~ · tt.~t~~ .,!um1cm t!~,,:~40b'f1 t.o hit the histntical vulue of cxpol't. 
Th.is is mtld¢ pos.)ibfc h~· m~ .. u ...... ~nul~ ttl~ (lggr~gnlg. cxpott vuJutne ~ts· exogenou' and endogen ising: 
~l scnlnr vnriable.11ns. seahtr ¥Ur,ubl<!' ~;.t.fe:\ the· ohscr"ed export~ by cornmodity up or down such 
that its w~ight~d sum 1~ ·,t~qu~tlltl th<.' ~~ngenou~ n~g~~nt.e export vol\tme. Known export prices 
wete introduced us shock,, ttl tlut :tl:"tl~Ch\t~· ~~UU[XJtleUt\ t1f expntt. price vee tot vuriuble. 'Thi~ wns 
xnad~ posslble by ~ndog~nbH1~ dur U5Uttl c~og;cnous cxr•ott hl~ vm·iubl~ inste~td: of the nm·d1nlly 
¢11dogentms r,~port p.dce~. 

FinaU.y,, the changes Hl cmplt)}'t!l~flt inth~· nine m~!}t1t industry !JJOU{1S wete Inu·odttced as. shocks 
to the nhi<! industr,y·wide employment vnrinbles. Lubt1ur 'productivit~~ wu~ nllowcd t(l ·vary htlhis 
nin~ industrY .. grouping_ by endogcnlsing ·~h~ h~bour: productivity·· Vttrinble .. Tht·ough J\: muppiog 
incorporated into the 1~A.BLO .file of the model and in tht:' dntab~tscl the shocks wee~~ distribut¢d 
Ull10ilfthe. 59 industries in: d1e .modcll,ccordi.ng to the tlltlp. This ~Jmbled the model to ptovlde 
estllil4~tes ror the labour producti.vity ln ~nch Of the 59 w~'~1tlSH.les~ However; the protlttctivHy 
estimates wet~ the s~une tot ench of the indUstries that belong tu ~t J?attlculnr tnnjor industry. 

With aU the. knbwn. s~ctotal variabl(~S exogenised and shocked nt thek 1985 fo. J992 changest a 
database for l99Z was created post!"simuluticm by the OEM~ ACK ptogtam, 

A. by·ptoduct of historical, shnnl~tlons is a n.ew database SLtitahle for the. model· ptesented enrliert 
This new database reflects the stmcture of the economy in •t992 tathe,· th'l~ the base year ,sine~ the 
observed variables .. irhposed ott tb~ mO<I¢1. ·are·.· changes . durin~ the ~~:'·ti.od 1985 . to . 199~ .. Th~, 
cteation of this ~ew ·database was made possible by lhe incorporation· of ~pdnte statements in the 

TAJ3LO tlle of the mOdel allowing the datub:~e Ulustr~tc& in Figure l · tQ ch~Uig¢ irr nc:ccit;d011ce 

'J 
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with the c;hang~s in the, variables. 'fhc ~tnlcture of the dmabas~ is the same t1s lhc old to t~•ble. 
Their properties (that is, eqw1litY between sales and costs~ output compositior1~ ct(},) Ute preset·v~d. 

Only the levels clit\ngcd. A smmtmt)' of the updated data is reponed in Table 4. The. origl rml dum 

are diSJ)lnyed in Table 5 to facilitate cotTHJfidson • 

. A Baltmced DaftJbase 

One of the important questions thal muy. be asked is whet her the dntQbt~se l'Cl1J~tined balanced after 
.updut.ing, the unswer· is def1nilcly yes* provid~d that the updathlg is madc. cotr·cctly. fo illustn\le 
this, let us c<.1nsider the eXt\tnple below: 

Suppose tbUtZ tefers to ~l vatiuble ltllevelsl z to pcn:cntLlgc chmlge in z~ z* to the lhtctionnl 
change, and Z*to the updntC!c.Ivalue <>fZ. Prom this we carl infct' that: 

Z*::; t( I + t/100)::; Z(l + z*J 

(5) 

(6) 

Wr! npply these de11nilions to a c;ase where the quantity demanded is equultn lhc quumity supplied, 

thnt is: 

where Q; ;;pix ~~and Y1 ;::: W1x Nt aretlows .in dollar values Which usually consti.lute the 

datnha.~ei The percentage ar1d fractional changes in Q; and Yt ate: 

lJj;: Pj + ;V and so tJj* =tJ,j* + ·v*, 
Similarly 

Yt*;::; Wt* + Jtr* 

The updatedvulues are: 

Q,;* ;:::·. f2; 0 +Pj* + .vj*J, nod 

Yt*::: Yt (1 + Wt* + llf*). 

!Sl 

{9J 

(10) 

fll) 

Because Equation(10) holds, the Hneansed fotm of: It must be ·a· consequence of one OJ' more .of 
the Hnearlsed equatial1ll tJf the model. Thtis the sihuilation results have the property that: 

'!£1CPptt X)/C)(p1+>-v)= !:,CWIXNr[Cl(w, +w) 

wheJ'¢ C is· the· tota) of eitherside, of OJ) a,bove~ lt follows th~H 

(l2J 



:£1Qj;;: ~/J1U+ !1} + .rj) 
= tJQ;+ EJQ;(l>j+ .vj') 

:;:;:;; !t lft+ ~t1';(wt'+ni) 
::;; Lrl1 (l3) 

Hence~ the \lpdatetl dattt ate halunccd nnd they will t'cmah1 so it1. the tHitcp simutntioJts. This 
tmlmtcc is sel~ttln the ~tpdntcd datu shown in ~rable4 whet·e foe nil cmr,modilie!\~dotncstic sales are 
eqmtl to domestic output~ Ql)ll front hlCOJne ,Is eqtH\l: m the ODP fr()tn ¢xvendilure side, and 
hidUstry t)\l(l)Ut is equnl tt> the ludustry costs. 

Condmling Conwwnts 

rn this pnpc1;, we dermmstrutcd thttt aulO table can b~· updated by simuhlth>J115" One of the 
(ldVitntagcs of ttsh1g: the COl~ n1odel in the updnting process is that it nnowed us to estimate lhc 
unobsetVttble Vttt'ibblcs such :l$ techlltllogical chnuge~ taste chnngtt. and shirts in cXllotis and 
irnp()tt twists. The valm~s of these vadahl(!S are usually asstnncd ln simulatious or tnkcn fnm1 

othe1· sourcesl 1~he· cstinlotcs of these uu.observublc vadnblcs··11tc ·~onsistcnt with the· observed 
ch~1ges in th~ econo::t1Y,t The tcclmlque also. presctvedthc prop(:ttics of the, IO tnblc. 

the method~1l()gy employed win cuabte the model user to continumtsly updn.tc tltc 'JO Htblcsi; 
whetl¢vet hltest ccono1J\lc stotislics nrc made 4vailable. HoWq\'CI\ dttc to tl1~ t-4rcly coil)J)lefc 
economi~ smtlstics, the methodology offers cmly a. substitute· to the renJ ·l() tables. tn our cnse we 
only 111ntutgeo to (i<1licct vntiahles on. changes ln output~ irnpotts, ~xpm1s. nnd some prices. Most 
of: these y;11inbles· at·ec(>ncemcd withthedemandside ofthi! ccon.omy. Vvc wet~ Ut14ble tt1 ohtnit1 
detailed infonnntu:>n on the supply .side such ns f!ltlflloytncilt~ capital. ~;tock, JH1d land utilization. 

The updated tuble which now tcJ1ccts the latest structute of t.he. ccmtotn)' is suht!d l\w scctoa·~il 
po\iqy nt1alysis pro:ticull\dy fo.r the ngd¢lthtttal sector which js. vulnetable to uumu,·,yusfoctots such· 
ns \~eat her conditions, pests ntid disettse!$ atid the gtob~\lit.Uti(ifl of t.ntde. The \lJldat(!d database is 
ndditionall~, a good b~lSi!: forf<:>r.~c.msdng purposes tlsing a Ct1f3 model .. 
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intermediate use. 

V2.UAS(~;s~i) __ .. J1o\V or commodity c hl busic vnhte fttmrsoutal.} s (t) iudusttyl rot 
mvl!stmcnt. · · · 

V3bt\S(c,s)· ·"'now ot:'cottUttodity c h1 basic vutucn~om sotu·cc s f(H' household 
¢0tlSUUlptiOJ1. 

V41JAS(c,s) _..,_fl()W or C(muuodHy c in bnsie v,uuc; from sQurcc sf~>·· 4~xpcn't. 

V5BASC<hS) _ ~- OoW or conltnodhy ¢ lJtbnsic VttlU~d~rom sOtlt~e s ftW gOVettlih~nt 
consurnptionf ·· .. · 
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Vnrhtblc. 

~'"' 

P¢rsoHnl Cunsumplitllll~x~udH.ntc 

CJ~lvcmmonl Cunsnmptiort 

CapUal t'~ornutllml 

J:!xpmts 

lnJpmts 

Omss Nutionul Pmduct 

(lrt)ss N(Himmll}£xpcnditurc· 

llmploymentr l 000 pe1·sonsl 

PopulationrJOOO pcrsonsJ 

CPl 

J9H5 

416.961 

40A90 

93,290 

l36,.0l0 

124t2{)(j 

5C1Z.545 

550.741 

J()~HOl 

54,668 

Som·ce: 1993 PhiHppiueStntisticnl Ycufb,mk ra,· 1994 

*Expcudituresnt'c in M'illion P¢sos~ Constmu 19R5 
prices 
Formuln rnr% chnngo: (C-.13)><100/Il 

1992 Chnt\go· 
.t~( . 

$61,319 34.62 

54~t}{;S :.tt"}() 

.1.59\9~\0 7l.4:\ 

2:'7*~ IR 74AJ 

298AH5 l40·.3l 

714.9.10 27.0t) 

17(hll7 40.94· 

2:l~Vl7 ~J).79 

6tL2.5H 17.54 

Sl.40 
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Scc:WntllMht (%}; 198:$-.199~ 

J P1\lay 
3 Cot'll 

Scctcw 

3· Cocomnkopr.n hl fnrms 
4 Sugm·cune 
5 llmu\IHJ 
6 Oth<;W crops incl. ngtic~ scJ'Vicgs 
7 LlvosH>ek 
8 Poultty 
~· . Fish & I1shet")~ pi~qdtH.~ts 
tO l,ogs & other fut·cst ptuduc~s 
ll Co\lpcr 
12 Ottd & otllet· ptccious mcmls 
t3 Cht'l>tiltum ores 
14 Nickel 
15 Ofhet m¢tnllics 
16 Sand, ston~ & gt'nvcl 
17 Other non-.mctttlUc mhlcr;:tls 
18 .Food munufnctures 
t 9 . ·llevct·ugc )Jt<ldlH~ts 
2(J Tobncco mum1 fl1ctutos 
2l.1~e~tilcs & textile goocls 
22 w~mtiug nppnrcl & footwent 
23 \Vood. cork & cnne pmducts 
24 l7ut.Ufs· & bctrsf priH1ndly of wood 
25 Pope~· & pupct products · 
26 ~ubUsJling & prhtUngscrvtccs 
27 ~enthcr & Jeuthcr ptoducts 
28 Rubb<w tlroducts 
?9 Chern, & chcm. prod. except petl'c)l. & 

~onl . 
30 l'.roducts ofpctr:oJcum & coat 
31 N<JtHJlt;Hullic mi1ttw~1l ptoducts 
32 .llrtsl~ J11l~t~d products 
3~ J~~lbdcnt~~d lll~t;:tl m·oducts 
34 Milcft!net)' e.xcept clectrlcnl 
~? E,JectncaJ muc!li~cry . 
.3(l It~nst1ott eqJJtpment 
37 MJSC~I.Innf!OUS tl1tnmfnc1Utcs 
as 
39 ~Jectrit;ity & gus 
40 WAtt}t services 
41 L~nd ft,mspo~t 
42 Wnter tnmsport s~rvioes 
43 Airttmtspott services 
44 Storage & ~¢.rvic¢r; ih.cidenUll to 

transport: 
45 · CcmUUllfii9fl(h>Jl· 
46 Tt~ld¢ 

l)ot~H:sUc .• Uxn~wts lt.tlJltuts" .· i~tt1ploy t>d~c of 
QLilput C\'Qhlll1~l1Yol~ltne.L*1Hcut Exports 

-.Q8.78 4.69' 
·90.68 6.~9 

fM)O .. $3.95 
{).()(} lh14 
0.00 .. 3~tJ3 

l 70.07· '2~.14 
4~9.08 H:t33 
6c:l9.lS JJB.OH 
610.76 12.84 
47.98 .. ()6.06 

.. 27 .. ~19 
.. J.7~ 

l.7 .• 0R ·56.18 
··61.11. 

43U.H3 -.51 .. 22 
l06.69 144.~2 

o.nn R4.71 
!Jl.40 .. 2t;.H7 47ttJ 
)39.85 ,.15.37 
79.,77 .. 21J.S4 

250.02 .. 2Q . .l () 42.71 
t/9.46 lOSJ 6 51J.2 
106.98 H.S1 
J06J}8 1~.14 
144.08 .. 62.28 
348.~.1 80,95 
56.60 ~.lS.!iJ 
68,9(1 ? 1.~6 

109.38 .. g,J(J 

275.65 141.01 
106.98 86.:t'1 
208143 .. ~7,7.97 
:~13.04 18.84 
t 16.27 55 ~03 
~85.49 lOr\.15 
134.89 l37.65 
l?//.7~ 53'.44 
l06.9H 4Ctl2 

27,23 
l8.66 

468t31 49.15 47.70 
4tt67 41.70 

278.23 1,7123' 47~70 
279,70 P,UJ 47~70 

~90t76 51.56 47,'70 
25 .7'4 41.70 



47 U~mking· sct·vices 84.03 74.4l I :46.50 SS.30, 47~ 70 
48 Non,;bnnkR servic.¢s 5S.2t 74Al 33,07 4·7f70 
-49 h1sUtoitce services 36.26 j14.4l lll'2.t.20 4.37 47.70. 
so Rent cstntc S.f!rvi.ces 63.08 74.4'1 565JJ4 45.93 47;71,; 
$1 Ownctship ofdwcUing zz.us o.oo 
.52 OoVel'tmwut services 34tOS :2-7.84 
53 Pdvttto ¢ducntiotuic.rvlccs 2 L l6 74.4 l: 474~:'3 ll.34 
54 P!'ivtttc henUh sel·viccs 38.?2 74A l 452.09 31,66 
5'5 Pdvntc, business services 27,24 74.41 498.21 --7~06 
56 Rectcntiomd setviccs 4~Ll3 74AI IS7AS 40.59 
51 Pdvnt.e persmml s<;wvicos 26.07 74.4l 522.3 J t4.09 47:70 
SS Restnm·unts ~~hotels 26AO 74.41 o7~l0 15.07 47,70 
59 OUllW tiVnt'¢ setv[ccs . . 14 . .41' 74A J 490.94 J .99 
Sources:··con1putedfrotnPhlhppine SUltist''*rYcnt t1ok; UN lntct;nndon:ll 'l't:ndo St~HisUc~ ·· 

unct l~AO Tmde Yearbook 
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MJljor lndustty Otoup QU~lttet" Oct-.92 t;( 

1985 Chnnge 
................ :,.-....----..... ~--.................. ~ ........................... ....;-.....;.;.!i-~ 

1~otnl 

Agdcul ture;f1shery .& foreMry 
Miriing tmd quatty.lng 
Ma. Hlfactudng 
Electricity~ gn$ nnd water 
Consttttction 
Wholesale and reta~.: .,rude 
1'ttulsp.~ storuge & cotnmUtlicntion 

Finar1cJ11g~ iusumnce1 rent estate 
and bus. services 

Ctlmn\tUlity)' socinl & person of 

l9t.801 
9,699 

128 

L923 
73 

684· 
2.614 

931 

342 

3,409 

:13,lJl1 20.79 

H>.879 12.07 

143 l 1.72 
2.,$49 32.41 

92 26.()3 

fJ)36' .11.32 
3t286 25.74 

1>224 31.15 
452 32*16 

4t~58 24.82 
services 

----~.·~~--~~~~~~----~--~------~~~ Source: 1993 Philippine Stutisti.cul Yearbook 
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'I~AULB4 

Stmmmt')' t?lUpdatedJJata rMil/lrJul'c~osJ 

~ 

Lltb6u.r cupitnl Lund tndlrcct lllVC$t"' ColtS \IIlli) .. omu E':pOit hl11JOit Snles Oi.HtJUt: 
·rnx. mcut tiM.· .. hWeiit. ....... 

t9~8Sl lZ!t5d9 7~664 1.098 ll:iJ. (J42l t () 5!,203···· 51~403 ., 
8~800 <+A35 3,126 (78Sl 2,171 Ll 205 l9/iS8 19,788 

""' 
3 3A23: 1,994 693 HlO tl3 (5{)) 645 6,778 u~11H 
4 3,722 2.327 580. 3)0 179 9~ l 03 9,103 
s 2,095 1,086 94 360 1.514 ;!.483 4,783 4.783 
(i 29S60 28SlSf 1.984 3,301 15~010 JtJ,84j w:n 4 •. 17<> t.\,.369 78i89S 78,895 
7 10,914 12,744 905 3,699 5,628 118 I l'H 45.9l!' 4S,9l$ 
s u\9.2.1 17,413 8$6 6.485 12!76t 24 4 415 :i8.t37 38.137 
tJ 20,(il0 :'U1d39 2,420 54,535 5.,\(Jl em 68,.838 68.838 

10 lt947 t~294 685 l.l18 247 (,046 41.8 266 1.171 1~171 
ll t\23'1 <)89 748 gq 2.364 5.8$8 5,858 
12 3,37l 2t8t I 663 51 1~64•1 .5 .. 102 9,90& 9,908· 
l3 LOS 25 45 ( LS7.l 40o 81 262 262 
14 .91. 64 9 243 796 L5l5. lSlS 
1.5 45 :;15 4t 70 q 142 27S 275 
16 954 .1;4:10 84 !\0 {j59i .151 l~l 4.19(! ~kt9U 
11 1,212 l~l20 I 639 l;!3 8 40.010 6.)11 6,521 
18 26,6~5 35,77l ... 8,913 .. t 70~ 71! S10 n,289 J 8~:172 :!3'7,3g.4 .,237~384 
l9 l.S44 4~11.0 3~046 21.693 <JRl :ms 65:! 21,532 21~532 
.20 1,566 l.SI7 j, lll 15~~132 ll6 84 :-93 16.312 16.314 
41 3,139 2•718 1~273 99l <t04·2 ('~98) 7~950 25.226 UU~25 18.$25 
22' 9~693 tJ46 90l I Q,9t~6 (143} 30~016 11.0 ltJ 38~~:\4 38!534 
23 2.053 2,191 174 89 (391) 780 101 ~~:me ~,306 
24 l,Sl3 1,206 68 4.191 b782 to 3 .• 091 ll 9,!25 9.115 
25 1.5,28 3!J50 496 ft:l09 {8$3} l.$51. 6,0$9 151346 J5j346 
~6 1,204. ~.342 289 358 lt59J C9H hlO 1.238 10~840 10,840 
47 122 130 l6 (16) 1'J 2.216 538 53S 
28 ltSlJ l,670 607 5;871 (203) 198 3t1l3 9AS7 ·9.457 
29 6,007 8;699 4i0()9 "' 23,637 (218} 5ACJ8 34.373. 48.744 48,14J 
30 1,869 .23;650 30~983 21,863 (1.3051 .3.551 13,913 84.745'; 84;145 
31. 2*'342 (),06$ 342 84~ t~213 (2,5071 1~088 J .11;3' 201374 20;374 
32 tsos :l,896 1.;001 302 (369} 1~3t~ 14,540 ?9.ssa 2t)$88 
3j ·~,014 2.483 52S 4t013 t.,<>oo (2,90} :20ij 1~476 f3,60t{ l3~M8 
j4 .(!449 {;()14 ;,. 248 20.065 ~00 {487} 1,350 l.Otl) 16 6.946 6,946: 
35 9~0l6 10,915 4A55 27,660 15,6$7 '~157 12.155 8fh69l g.~.()Qt 82~601 
36 {,949 i2:A69 31~ 81604 3,009 {l;!O) l,jOJ ~.053 1:4.083 12.083 
J7 2,276 2,:399 $.60 2;978 t\925 (34} 8.469 5.9<18 8;9ZU 81910 
38 361055 .2.1,049 4.4~4 1.!4,861 507 6,214 859 1:22,160 1.22.160 
39 5!t6J l9,3St (496) 1:1,919 52,59~. S2S9l 
40 782 1~249 13 J,374 ~-9~0 2$92.0 
41 19~618 J 1~S3t··· 3,08~ ~}}87 681683 12~200 ll.$27 82t425 82,424 
42 3.,278 4;031 572 731 ~i,S.22 8,1.59 32;! 14}>02 14,90~ 
43 772 1,9.Z5 188 7',123 l:2~02(i 3.506 )6,888 Jo~ssR 
44 4;Z88 3!41.1 $86 102 1;611 8,l7S 2t911 :10~93'1 i0,93? 
45 2,671. 1.~;1.36 $58 6.,031 4,499 1'~907 17~38~: 11~382 
46 64,S4l l47J624 12/773 L1i012 t45tl96 34,~l67 (0) '2.99,108 299,108 
47 13;:209 7,663 s.SOt 8,997 tu,IOS 12.960 36.;947 3Gt947 
48 2,277 4~486 68C 2,6.98 9~570 l.l-.602 11~602 
49 3,846 41065 652 61588 135 2.000 1~!504 tJ,$04 
50 4,697 9;09l 2t329 J6,N4 5;631 1,307 41.098 41;098 
51 38,642 ,. 44,134 .. 44.)34 441134 
52 51,1.29 l;051 6 80 91*468 92;330 t,~2.330 
53 5;478 2;231 241. lt5l7 l66 119 14.082 }4,08~ 
54 4;58$ S,40S 145 16;450 ,;,... 454 380 17;549 11,$49 
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,} 

ss ~j7ll 3.993 784 2~:9f)2 3.~65 5ft32 17,480 11;480 
56 5.641 9}031 l,94~ 10,009 li;89J 5\753 t8.916 l$;9t::: 
57 8,304 8~ll7 -. 814 l8t922. .1,383. 3,708 '29.S9l .29,591 
58 !h170 4,749 .. 1.219 21A3~ ~9~384 14.118 3?,()61 32,<'67 
;q L6l 0 854 52 . 3~007 • ,. 592 · I L7 4,408. . , A~1Q~ 



27 

TAbtt~. 5 

S1111Wmi~l~ t?( Ori'gfual Dntcr ( i\lillltm p,¥,\·osl 

I. 

L!lho~ir CtH1iUtl l.nml Jtidit<lC( hWC.W Consump .. Uovl C:\J)Oit hlli)Ort Snlcs Olllf)Ut 
't'n~ lllCtlt HOI\. lnvenr 

l l0t731 8, tiS 4.335 ()i.7 '2~596 '· ~~ 76 ~208) () (l 51~203 51,203 
2 4~706 2,SJ4 L730 241 900 1,299 0 8 10(~ l9,1g& l9,1S8 
3 3.S86 $.1()9 2;18Q ~1$ ll6SJ 201 Ci0) 56$ 0 0,778 ()\118 
4 1.371 2,9.5 {76 439 83 () 0 (} (),.101 9,103 
s Li64~ L.413 l2l 33!\ ,,sz }"702 0 t7.S6 (i 41183 ~h'18l 
6 14~098 tS~030 876 68l 4)806 [30) l~904 ,.:l.lJd 71~.895 78t8l)~ 
7 3,819 3\<>.43 '() 31.3 1.261 1~839 64 4 Jl) ~lS~<>lS 4S~9l.$ 
8 1!989 3~936 0 417 t~25H 3.555 II 1 41 38.Jj7 38~ 1:;7 ""'· 
9 IOA09 l5t0l7 (0) 1.261 4.802 28.834 (l l.M'1 8 68.~38 6S,Sl8 

10 2.604 1,356 0 t,o;u 21352 J>ht 1*(80 'i81 1~8 1.171 71.777 
ll 816 J,(i$8 0 638 S30 u 58 JAil (' .1 $,8SS 5,858 
i4 t;9a:; ~~8Z6 0 11.96 904 4$ t~0$8 2.T96 c ·9.9()8 t)~tJOS 

l3 107 110 0 3l 35 0 (101) 5! 26~ ~62 
14 101 496 0 IO 159 (l 173 4()8 G L~l5 l¥51~ 
15 41 13~ 0 lO 4~ 0 $1 5 ~4 :!1f\ 27S 
16 272 390 0 28 llS ~~ (J46l 65 44 4JOn 4!l90 
17 448 l.:l30 () ~9 393 :!8U 107 l 26,809 lt~54I 0;5~1 
18 18~\!}9 31.216 0 ~.80$ JOlOOl 1(}4/136 379 14.\11 6~o::n 2tt1,lHl4 237,384 
HJ 973, Stlll 0 l~1Sl 995 l2.-9ll (26) J.IO 20& 2l,$j2 ~L$32 
~0 1.158 l •. S3.9 0 2tl18 492 IOjJ}(t 79 5:l l~O lu.:n~ ltt.:l L4 
.ZJ 2.098 2.~78 0 .2~9 1:18 2,122 (380,) 11965 ".'161 18.8;!$ 18.8;!5 
22 3109S t~190 n lSI 512 s.ot4 (79} 8~0 11 3.07<J 38,534 38.~34 
~j 1,091· lt240 1.«)4 jt)1 366 (14.1') 1i>39 3'l s.:mu 3,306 
24 ~no o:m 0 37 202. IA2J 7 1.3Ql)r 7 fJ.J2S 9llA5 
25 582 1.03~ 0 131 3:m #56 (520 541 1.:90$ l$.l46 15!346 
26 771 610 0 so 2l4 726 (4J.} 31 22!) \0.840 IO.R40 
'].,? 18 '96 0 7' 31 553 <lZl 31 I,OZ~ 538 SJS 
28 724 7.88 0 213 ~52 2Al6 n.l9) 1'14 1,6N q~A51 9A$,7 
29 3~514 S~93l 0' lt?04 1.896· H)f844 (187) 4.171 l~.3$6 48,144 48.144 
30 Sl6, 4/780 0 10.877 1,528 8~679 {965) I.,UlO :!,lJSl 84/745 84,145 
31 800 1;673 0 12$ sas: 341 01114) 401 404 20.374' 201~·14 
32 1,228 4,188 0 260 11531 164 (322) 10.754 3.71.() a9,sss 29,888. 
3l }.,013 11'208 0 9G 386 514 {161) Stl 1\410 l3.60S J3,60S 
34 371. 556 0 18 178 11 (160} 3.:49 5Nl~ 6/>46 ().946 
j5 2,896 2'j753 0 581 880 j,l$8 1~148 1.6.86.9 lS.l47 82,601 821601 
36 .5SS $l1 0 98 l65 .868 (l;)l) 354 t:+ol9 12~083 1;Z,08l 
31 905 822 0 llO 263 994 (2l) 2A48 1.994 8,.920 8,9~0 
3.8 15~609· to,.353 0 2,09~ 3,3JO 233 0 ~,214 31:3 f~~~76(} ~~~/160 
39 2~406 9..804 () (244) 3~135 $~936 0 n n 52.592 S2;~9:l 
40 l91 12l 0 7 ;!lt 69S 0 0 0 ~.9ZO l,940 
4l 9,010 8/766 0 li~!'77 2,803 f8,911 () 4,273 L69l s:a.4:i's 82,424 
44 1,$90 ~.,197 0 280 702 2,848 0 l,248 60 14.~0A 14.,904 
4j a$4 939 0 7G 300 3,602 0 4 .• :'363 747 t<llssa ta;sss 
:44 2;44~ lt'l4S 0 262 686 l.$44 0 ltfl.~ (fl9. 10,937 10,937 
4$ !;046 4,624 0 186 h478 2,US6 .. 0 iAOO 394 1713$~ J1i38~ 
46 30,409 60.4$9 0 5AZ3 19,332 .$8,4$9 0 12,890 (()) ~99;H>Ir :299.,106 

{,J' 



lS 

47 $,182 4;428 0 l,97S 116 3J~36 0 Sl980 4,351 J6~947 JG,947 
48 J.O~l l~6R7 0 280 5$9 lS4S 0 j,S02 0 lh£,02 llt60l 
49 ~~10? ~~()89 0 295 66S 3,043 0 3CJl l94 lJ~S04 13~$04 
so 1.945 3,018 0 768 9(l5 $t040 0 1.,828 166 4l~O~lS 411098 
Sl 0 26,5.30 0 0 8,483 ;2~)l88l. 0 0 (l 44.ll4 44,134 
5:! 26~':161 491 0 3 fS7 4~ ~tl.778 0 0 ~);!,330 92,330 
Sl 2\83U t,z.tl 0 1~$ 397 7.l29 0 6~ l7 14,0gl M.os:>· 
$4 2,063 .t3S;l 0 liS 76~ /,94~ () ISl $7 t1.549 l1,549 
$~ l~:-1~9 2138& 0 372 iM lA11 0 1.377 t.n.t:\ tt4$0 11,480 
56 2d03 3~634 0 1\A {~162 4.l79 0 4.~14 1 .. 7.;16 18,91(1 l8~9l6 
51 4.184 4,:ta6 0 400 l~3~3 S.<i lZ n 9ll soc Z9.591 ~9.591 
58 ~,89.5 2t5t~ 0 426 S<H' l:!.46~ () I ).968 10.~~4 .t!,66/ 32.667 
59 S'll 536 () 21 l'l L$65 0 3~1 .J1 .. .... 1.408 4AOS 

l.(ltl)IS ·zts.n~ ~'H.7M~ 9,$4{\ llH6l IJJ,;.No 4Hl.~bl 4HAllU Ollnlll 'l24,lU~ l::U4S•.U16 Z,I).($JI76 

N\lte: S~~lor ~;q_tth1nlel1ts 4\r¢ h11'~blc l 



l~quntit'n ·a_n¢ .... c .· . . . . .· .... . .... .. .·.. . . . . 
St.Hllti,lN'Oi smnrc .• corvt, <VlJ>UR"""Scq.il+VZPUR~Scc.rn ~~ Vlctcl ... nc..,cl u;::; ()~ 

.Equ~~Uon El.u~ It· tfnif\Jrnl Jn1mt us1ng tech Change() # 
t~t\ltctCOMltAU.s.S'R,ClCAll.hlNl)l 
;:d(c.s~n = uctcl+ tnllt:,sS>; 

Eqtmtion. E~_uc. # Umfoml :lfiJ)Utusmg ·reeh Ch~u1gc~ # 
<AU.clCOMltAU~s,:SRCHAU~i~lNOl 
a2tc.:.s,i) ~· nC'ttf\ + fa2.l'c~~Jl: 

.equntlon :a~~nc # tJnlfon:n 'rm;te Ch~mge~ .ft 
tAll.c~.COMl · 
ffx:3_s(cn = ncccl -+· fu3tc l~ · 

EqlHlti<m l!_xmmpObs #Exogenous imports# 
(t\ll~c.CON1 l xOtmp(.C) =:. xO!mpObsrc) + fx.Oimp~ 

EqmlUC>.q :e_x40J>s #Hxogcnou~ itnpmts# 
CAlt~,TRAl)EXPl x4tcl;:: x40bstcJ + f!'4q~ 

Eqnutlon 13_employ9 # Smplo)~tnent in 9 \Vid~ gJmtp~ # 
r All,lti~Af3 91 

Sum(iftNOdNl)_'TO...,LAl39tilEQ CJR0.9Clh r·rJNY4VlLAJt.:OciJ)ll1 

{ entploy9lll,. xllub .. ..,oOJl l ~ O; 

Equutiml tl"""'cn~!.tt.tul # All<>Ws Cast Neutrid nc Shill:#: 
!AUthlNJ:l) 
Sum(c~COI\1~!VlPtJR .... Scc~niVl1'01"H))*acrcn ;;-; --~tltot<il + fuclLH~ 

Equ~tion. ~-xqdom #Total optpot ofdoJtt¢stic cqmmodith~R tf; . . . . . .· . 
HtU,c~COMJMAKS.,.l{c)*xOdtnn<cl = S\tm{i,lND, ~M.AKf!cc~H*q.l Ce.J)); 

.EqunU.o.n B, .. pO:.Jl # t>etna•1d equals supplyfotnort margin c<mlmuditieh. # 
(All,c,CQMJ . . . 
~ALJ!S(¢)*X0do~1(C)·~·. 
sum{i,lNOt Vt:aASCc~~'dorn'\i)*xl (ctd<>tll11,n 
+ Y2BAS(c~itd()fl1.1' ;'i)*X2( c, 11dOtn11 ,in 
+ \f3BAS(C\11dont'r)*~3(C/'dtJU1 11~ 
+ tV4BASCc)+T1NY]*x4(cJ 
+ VSBAS{ct~'a.om")*XS(ct"d(ltllu){ 

Where: 

(A.U~c,COM)O\U,s,S RCJ<f\U;i,Il~DJ .ttl (c,s,i) If Jntetrocdittt<: #: 
CAU.c~c;OMl a~Cc;l # Unlform,Tn.~t¢ll'~ch Sh~(terH; ........ · 
Cf\H,i+lND) . altot(i) . . .. # .~U roput Augmeotblg Tcchoi(!Al.Chunge I#; 
.Cl\U,l,[;A».9:lcfl:lploY2(1) W Employment In 9 wide :gtQ~ps #~ 
(All,c,COM)(AU,s~SRC)(Alhi;IND) nZ(c,s,i} ##' ltlV¢Sbnent, f#.; ·. 
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<,\Jhl,LAJ39) cmploy9(l) ·H l1t~lplqymcnt ht 9 wide gn>\•ps ~; . ~ . 
(Alltc,COM)(AU,s,SRC)(AH,Jt.INPJ ftl t{ cts.i) H httcrmedtut¢ Sh1U#t; 
C~ll.~hCOl\1J(All.s,SRCJCAil,j,lNO) f~t2t<l,s,·n. H lnvestm~tll. Shift#; 
(AUlc~COM) . fn3tcl . · .. # .Hous~hold Shift#; 
CAllti,lNOl nw<l(i) # Cost"N~utraL 11UC11 Shiftcrlntcm1cdlute #; 

· . ..·. .. . . . .. .... . ... fxOimP. .· #Scaling V&ldnblc· for hnpotts#; 
tAtl·lc~COfy1) . ffx3.,..s(cl.. #T~\ste Stuft.Vttrm~lcs #: 
ff4q· ... #Sc~tling \'1\tiablef<W f;!xpons. tmdiUonaJ#; ...... . 
CAll~c~COM)CAllti:tNDl ttHr!iil .... It O~Hplil o.fcottlt11odhy c by industry i l#t 
CAJl,c,CO~J xO~tmn(c) · #· TutnJ Sut'P!iesofDomqstJc G<mds #~ 
CAU,c*C()MJ xO!mpCcl . # ·rotul Supphes of:hnp<1rtcd Ooods #; 
rAil,r~CQMJ xOnnpObs(c). ~<.>bse.rved unports#; 
<All,t.l~Dl x lJnb.,..(l(i) ## Elf~cttve Lttbmtr h1put #: 
tAILc.CO~H . .. . x4C~) . # l!XJRH't #: 
.(All~c;TRAPBXP). x40bstc) #.Obs~rved ~xnorlsl truditimut~·#; 

Cooffici¢nt 

Coefilcient:.! f/lows ~t l'urclmscrstJriccs! 
Coetncicl1t.cAUtc.C0M)li\Jl,i*lNDJ M~l\:nrc,i). 

,gproducdon ofcoln).llOPH:Y c by industry i #: 
CAlltc,CO~·n S.A~ESC?l # Toml .st\los or dotnesHc con1mmlity c Jt: 
Busi¢ Flows of ConHnodhi~~s 
lAH~p,COM'XAUs,SRC1CAillt,lNOl VlllAS{c,!,;iJ # J.ntt!tn1cdintc #; 
~Al~!c,COMJtf\ll.s.S8C)(AH~i.l~J)r.V2BASt:c.sJl #lnve~unentc #I~ 
tAit<hCQMRAll,~lS~Cl VJJJASCc,sJ #:· Househ<llds #: 
C,jU~c·SPM:> .·.•·.··· V4BASH!l .... NExtmrt ·. #; 
CAU,e,(:OMJCAH.s.SRC) .··· VSBAStcfsl. # Otllctl)cman~ #~ 
CAlltCtCQM·J<Allts$RCl(All,itlNl>l. VlPl.J({(c.stll # lntermediute#~ 
Ct\lltCt~(jMl{All~s$Sf<9><All,i\lNDl. Y2PUR(c,s,il #· lnvcsttoent If:: 
{t\U,c,qOM)(AU,s*SRC) .. V3J?UR(<M;) J# HouseJ1olds #: 
(AU,c,C()MJ .... · V4PUR<cl . #.E~ilott ~t 
CAil.hJNDJ VtTOT(lJ #tot~!' Ct1st irt each industry#: 

Hnt(!ger)CAfl,hiNb> 
IND~TO;..,LA(39Ci)# the ele,mentof L.AH9 containing. lf)dustty i #; 
Hntege,r)(All ,l.L.t\139).. .. . . . . . · 
OR090J # nnmruJ .numbers lto 9 #; 

.CAH.i,INO) V I.LAB,..OU) · # totnllnbour blll in industry i ff: 


	00000754
	00000755
	00000756
	00000757
	00000758
	00000759
	00000760
	00000761
	00000762
	00000763
	00000764
	00000765
	00000766
	00000767
	00000768
	00000769
	00000770
	00000771
	00000772
	00000773
	00000774
	00000775
	00000776
	00000777
	00000778
	00000779
	00000780
	00000781
	00000782
	00000783
	00000784

