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UPDA'I‘[N(: AN INl’U'i‘ OUTP ”'T ’I‘ABLL l?OR USE IN P()LICY

Ab.m ac-t

‘l‘ eqmllkrmm analyws is Huz:,

()ne of ﬂm cumtmmm' zmpmgmg on applwd general
long lag in the publication of input-output tables. Model builders often use oul-
dated databases  leading to . { models  being mapproprmtc Jor the policy
k"que,s'nons ‘being addressed,  This = occurs  pe rticularly  when  there exists a
significant structaral change in the economy. In ,;Nu.s* paper, we  discuss the
updating of an input-output table of the Philippi Srom: [985 (o 1992 by
~ simulation technique, A detailed computable gem'ral cthbrt i (CGE) model o/‘
“the Philippine cconomy vith comparative - static _and forecasting ¢ litiey

The data eme naia from known percentage changes of m

variables such as those in the national accounts and structural ve 1r

S l,'mploymem and output by mdmrry I)e(mled desc npmms af thc lec'm:que ar
- d:scus.sed ‘ TR e

‘,‘-xeyu,wz;s; input-output tables, computable general equilibrium, Philippines

]‘,m'f);ltic’til?il: :

‘ ',‘f” lhe cm :,1r*uma m *1pphcd geneml cthbmxm amlyms is t}u, use or mﬂ»dated mpubm tpuL

(IO)' ables. Pubrmhed 10 mblas usually lng. years behmd known t,c()ll()mib data making them
kiumuuabh: mr mhcy an 1lv‘axs c*smcmny whcn mnm isa sngm!“cam z,n*ucmml clmnge i lhp 1

i econmny.

e hlbtb
~ updating of the 10 table from l98:) to 1992, The techn“iqmg, pmiculan,

~ In this paper, we dx:,cw;s thc Lludannu c)f an 10 1 m e of (ha pm ppmnx from 1985 to 199" b) .
: imulmmn technique, A detailed compumbln ;x,encml cqu;lxbxmm (CGE) model of the Phili “pms:."
- economy withr comparative staic and forewsurtg capabnhucs is wilised, The dam usp‘*d are known
"‘,f~pcr¢JLnlagL changcs of macmeccmmmc vanablcs such as those in ﬂm nmmmnl acwunts and
strucmml variables such us czmmerm.nt and aut“ut by mduatry dmmg thn pumd j‘wSS 1992, The
 updated IO table reflects the economy's structuze for the year 1992, Tt can readily bo used for ‘
: ,agr;eu‘ltuml palicy analysns us w«.ll as Fm* the ‘malybis o{ mhcr swmrs ol xhc ucommy o

. The next Scc:uon of this paper df.sm &m the CGE modu uscd in s,huulntmm ‘ht. thud scctlou '
discusses the base 1985 10 table, the tmn«,fonncd 1985 10 table suited to the model, and the -
icwl data, The subsequent section discusses in da.ul lhc hmoncal : mul‘aliom lhdt allow thc '
, the m bdel é'(}smc. aw ‘
- 'also pmentc.d The Updmed l.nb!e 19 pmbemed pnor to coneluding cmnmenw f s el

‘.:‘




SRS

An 01w view: aj‘ rlu: Mmle[

'l'lm CGL model unployt,d in lhts Mudy wis constructed by Bt u,uc (I996)‘ lt i mote.
~ dns'xggrc&,mcd and more flexible or user fr mndly than its counterparts, Philippine CGE modals
such as Hubito (1984), Clarete (1984) and, more ru:cnlly, the APEX niodel devclo;ml by Clarete

 and Warr (1‘)9 ) are dmgned for compamtwe slatic am\lysls, As sueh, they do not have upﬂalc

k : 7 c.upabnlitie:, and other l’entures that will allow d‘xm 1.pdxumg by sn, , ;_V,_Lmn'. ‘l"lm section aumnw th&, *

; Rcy bdmw;oumi %sumplmm in th«, model, ” ‘

’1 hem are 59 mdusuics in lh& modt,l etght ol whzch are a;_,ncul um! “ihc\f pmduu. ’iC)

S commodltms. The i’ormulalmn in the pmclucucm side of the mndd allows the mdusu ies 10 produce

. more than one eommodnty, This feutiire reflects the pmducm)n structure of most of llu, Plulippmu :

mdusmes v mch are usuany mtcgrmcd, The composition of indusuy uutpm is wﬂected in lhc

- make matrix, I’rodur,cts are ussumed to be price takers hoth for their mtpuls and inputs. T hey
,choow their output mlm G maxmusn nwcnue meect 0 a (‘l““l‘ transfor mduon I'unumn ”Nn.y

- also minimise costs sub,pcct to o consmnt-rcmms-tmcalc praduction funmmn with 4 series of

- demand for land in an ugncultuml industry is

2 T h«.m are also 59 investors whwh are (hemsclws lhc mdusy I3

~ Leontief/CES nests The nesting spcm!“catmn allows 1o substitution bemu.n lnpum of dultcrent
e commodny eategmn.s or bctweun producnd inputs, primary factors and “other costs", Subamutmn
~takes place between flllcmat:\fe sourees (that i i, domcstmdlly pmdumd gomﬁ, and ampom»} Of
~ produced mputa of a given cummc)dny category, and betwem aggregate labour (a CES
: ‘l‘combmdtxon of Tabour of two types), cap:tal and .1&riuultuml Jand, Henee, mpm dcm.mds e
"iunctxons of activity variables and of the seiauwz prices of whsumnble mputs 'F‘or example, the

a tunc(mn t)l thc, mdustrys aeuwty lwe:l and of 1hc

L pnccs of aggr«,;,ate iabcmr; mpxml‘ and Lmd

g} investor mmmmf‘ the msl
of 1mpartcd or domestic investiment good .subJu:t to the CES producuon function. An equation
: links industry i mveslment to mpim stock accumul.m()n &llawmg l‘or the dg namm of upn.u ,smck |

 accumulation, The dynamic: accummulation L(]U'l[l()ﬂ‘f :m.‘uwd o gmml.ﬂmmmm bqun thé
R growth rates of secmr«-’spccmc ca;mal .md bector»specmcmvcﬁlmuﬁ. Sy e '

i

y choose uvputs of pmduccd mvastmcntr goods io
ni c:r«,auon pmduat.on hmcuom Su *t:tutu;m is allo' bclween

‘ Investoxs are. assumc.d o be pnct: mkurs.
,mxmmice éost‘;\ chct fo th“

export demand, ineastirem rences betweer dmnesﬁcund lmponed géode, updminga
dmnbasc l‘or thaww nmdel ‘ nd,idcntuf‘cmionﬁ ’ uanufcahu!i of so‘ es of*gmwth or smxcmml clmnw




¥

the priccs of source chmc investment cmnmodmcs."inwcsi‘:r‘ncnmliyindus@ti‘es are determined via
- acapit al acmmulmon cqu.umm : ‘ ' A T :

E Hauwhelda are mumcd o choose ﬂu, con.smnpuon ol‘ compmucs m” tiom&.qu my "pmatmtdand‘
imported commadities to maximise a Stone-Geary utility function subject to the aggregate-
spending congtraint. To mm\musc nuhly au[umt 1o the cspcndttuu, cmmmmt.,hnueeh(slds
“minimise the cost ul‘obmmmg any given qu*mmy of a composite mnmmd:ty, subject 1o tlm CES
functions v\h ch define the composites, T Ims, houschold - demands mrmmcmmcmc -

comniodities are functions of thc: dunmds for the relevant wmposnlu.s and m‘ :,rmm»spcmt
: fcmmmdtiy pmes, The mmpmﬂa cmnmodltm am C’LS cmnbmalmns of wuncusp«.cnf" [
- commaodities with the same way of qumgmim as in unumcdmw input and H)\L\!lTlLill demands.
Hence, hmn:,ehakl denmnd% for composite commadmce are mncuum ul‘ thc :ngg L«g e upenduum L
level and of the ;chtm, pncm Qf' thc «,mnumdmu.m

—

_‘I’hc torelgn \t:ctc)r is mmlciud in a way. mml.lr o the mmll wumry nssumpuon TFor expmt& same]
- ﬂextb:h;y on export prices is given all()wmg dQWn\vmd ,slopm;, export demand curyes for some o
: _commodities, This is done via the axangnmcm of prm clasticities of demzmd For instance, for

some commodities, the u\pc}xl elamcmex are m!atwely sialler whlic Tor most of the export
~ commodities, the export elasticities are l’lr&é making export demnnd curve vmu'\lly flat, Tlus
= implies thatfor most eommomuem Um quanmm of Pluhppxm wpmts liave a very small elfeet mr‘ -

- price, T"c supply of impotts is assumed to be perfectly elastic, Hence import prices are’

:uwgcw us (that is, import requi ments of 1!1@ Philippines can be purchased at an unlimited
~ quantity without uny impact on fmport prices). Goverment is represented in the model, but its
. comumpl on level is cwcntiaily cxogenous The tlelhmt nssumpnon for g:o\'emmem wnsumpuon -

| J‘i thdt it nmvas at tht, same mw s agz,regatu household mmmmpucm, s o

‘ [’rhe model mcludcs i -kcmlc:'mng cmmumms i‘or domwuéal ly prodtwcd nommod:uca, Tlus‘f
‘means that the output of ,omcstmally producrzd cmumodmcs is cqual to the purchdsw ut‘ the twe ‘
" umr ,namely p"”%duccm c:omumcrs* um:,tars, oxpmt S *md g()\'érmmnt. ,‘lhuou«h 1hc whplé :

Ttcanbe ur;ed t‘or nw an:ilyus of pohcy issues reqmrmg cgmparmive statie simulation by tummg 4
the cnpnml .accumulauun Lquatmna off, Convemly, When thesc .ucumulanon cqu*mom xm, in usu,"
o lha model i wmcd mto a (‘nrcmstmg iool : S



Dafd

; 1&1& data mmpnw ﬂw hm l() mbm wfud), s for 1985 and the mstm u,al dum wluch are pc;«mmmw
jmug«:«s nl the l«nmwn \»axmh ey durm;, the pumd 1985 10 H)(L.. :

‘T'I‘le\*‘?’wmﬁam;wd 'f‘?:‘i'ﬁ'fi)‘ TE:W S

The 198%” 1(} mbh. m tm Ptuhpplmim Mg.um Imm not du' ty suu llw xpc:ufwd mudr:l [~m~f
cxﬁmplm there is only one mvestor ut the 1985 table, pmuw mum e not d)&dkgl%dtpd wour

- specification tfor example, capital, skilled/unskilled labour, and. Land) and taxes are not sup..lmwd,

© fromthe puwhm:as ol sers. A Jong process was uncl«:rmkéu to teansform the 10 table aceording lo
the speeifi: mcm of uwnmdél The zmmng IQ table is shown dm&mnnmmu ly inFig ;gum” :

~The tmn&lmmud 10 table in I:hM gure mmars mmnlar tm: wnuwm! I%‘ilo mhle , It mpsee.ems[
 flows of commiodities 1o various tsers, domestic tixes pid by users, pnymms to primary
e Jucwm mmnmduy wmpmuumx ul mdtm:y outputs and tanifs on mxmrtuj commoditics, ”’l he
basie flows from WO sources txmpnmﬂ and ﬂummtm represent the basie v value of wmmcsdxtm
- w:d a3 mtexmadnm: mrmta b) mdustries, as mmst» Tor capital ¢reat mm by nnm(m.s*, as

' ~s:qnsumm ot mz‘sdm as exports, wnd for other demnd. The basie salm: of a commadity is the

 price mamd by ﬁm p&t)duuers. uewmdmdea Mg\&s lm* mlpmm the; basie valuu. are nmluma’f ‘
tlmpaﬂ tax% [ : : : : .

s Sumxmug r.wcr tl‘ﬂl lmm f’mm m ﬁx:)mm*xc tlly pmdumd mmnmdum *u,mw thc. uma ;Ju&x the'f

,mnnmdxw supply. This I§ aummgmus to the commodity mrm 1 the wr:;_,nml 1) secounts. *Ilm .

~main difference is that the wnmmdxry vation in the 10 accounts includes taxes. The ax
revenues summed ov er the uxers gm, ;hr., tlgmemu tax rey uixw:x fmm ul ﬂummc)dmu lmm 1\»’0 :
: mume& - : b ' iy

: Thtz wmmns of the mhfe almw the ;:umh.xsc,s marlc by muixw users. l'm* mdubum :t hmm |

paymt.mb for mlmmimte mﬁms. both for ¢ domestically moduami and wmmﬂed commodities,

~ indirect taxes, primary factors composed of Jand, labour and capital, and other cost tickets. The
‘ jpurc,h;xm nl‘ investors, hmis;' holds, export and "other" are eompmd uf bam value;x m dcn Bstic -
and xmpcmcd enmmoduwb and dmncsm: i‘*xxca mdudmg tarilfs on zmpmm (’.)nly pmdueuon :

L scemr mquxres pmmry lswmm. ‘ :

 The Mﬂim ma

; mprev.nm ﬂm u;vmmddity wmpﬂsitmu c:w!’outpm; of the indua,;‘tfww net of mdsmar
‘ 'uccs, Summ ’ ‘ i

bulput mgurd]ﬁss of ,vmch industry

| f’;‘.iil‘xs‘»f,tfmsigmmimh’:préﬁé;s‘s‘3& ﬁi.‘sgﬁilsscili;mvd,eiuiljin"‘Cﬁlhaﬁtw‘[‘V*v‘fesﬂ‘aﬁmitfw(’*l"@)?)?i).‘ fif e



‘ prm!ucad it ’l‘lm is equ.x! to thx., ﬂmm:xuc h!lpply cmpmul I‘mm the bzmc f‘lcst, Fhe. mst to cmh
industey fint the «msorpuan mateix is equal (o the make mmm sumined over wmmciclmes. The ' 
pul mdustrv m\tt. are payments on inputs and fnxes mgar;llcss of whm emmmmty it is pmdumng
~ Tor industries producing a single ;smclml, there is 2 c)n&tt)»am: mrruspoudmcc h(:me.n
* industries and commodities. In this case, the cost 1o the mduau’y equals the output of its prlnmp'll ;"
: wmmmm) In mutn [smduut mclustuusf. cun: modity. ompuu is ot equnl tmmlusny mupnt q o

: Tn sum, ih&: tmmf‘mxm:d m table whigh now sums tlxe model ﬁpmﬁmnmn m w »mxpa 1ot of the: .
~ egonomy in iQﬁSﬁlhm is whit we attempt to upn! teto 1992 hy s:muhxmm usmg. the CGE mmlcl
deseribed previously. W' wrll necd humnc i mm o mhmw This end. i

5 {Jam 1‘m* Hmmm"al ‘Slmulz'uums

~The IQ table pmwmed bove reflects the sxrucmm of thc trmmnm in I%‘i W& wnll mpdatc it '
using the Jafest wmzmum statistis whmh are for 1992% The lfﬁh dlata are historical in the
that their le vels are aIreadv knosn but h,we nop bcmn mmrpmmmd into: the CGE huﬂmw Ihese
| d*xumputa could be macroeconomic of wc:mm! data, Macroeconomic data include mpunduurt:s i
, tlw national awmmh syl as agnm&aw mn&umptmn., ag,g;rLgsm, investment, aggregate. expmts am:l* :
~ imparts, and wummcm consumptmm and data on mcur mspu:n.w price imhu:s, Data on il;lﬂ(m'\f _
~income. zsm:h as Aggregate cupital stoek, cnmpcusmmu of labour .md ng;.ragm taxes we also

i = *mmnb the macroeconomic varinbles which are usually pubhahnd hy atatsslie ul agcmxu Sectoral
s ~ciale1 include industey .md mmmmlny nmputs. mmmoduy prices, 1mp<ma and aapcam and

nment and private. comumptim of goods and services, including tariffs. MmL of mm
riables are usually ﬁﬂd%‘mfma or modd dmcmnmea in mmu!:itmns. T lmt i, their ;hmg,ea are
= Lnommlly pmdxt, Ld e , ‘ | .

‘ lt is dwn"szlc (o ga uu.r as much inmrmmwu us pmslblez hm the mrmlubuhty of ofi“m slatis
" :thu mc:cmsxste ‘

‘;es in smusucﬂ! ;mets lm& ;mpawed our abiluy fo mlleu all m the chnngu,

o uﬂmg thc chdnges in thr: btmcmm nfthe mamomy Most nf tbm dum wcm.. notf *uhly uwuble
:md hava o bc: pmcmc& ‘ : : : i

‘d ‘h tlatcst cconcm je siatlsil’c nwilabfc. wé,‘r(: fOr 199 .
s Of thic variablés werétmimulcm :

eV of Biice (1996), :

‘V‘Ciiw) ihc s

L W‘ar f‘wtherdcw:{s bt historicai dam cunsiruéﬁon, sée i:’l

sense



o thie !ntcmatwmd Trade Stafisties \“embmh of the United N'ltu:ms lhw’

- Mucroeconomic Data

‘,Thf: mnuuewnmnm dam usui uw figg‘mga\us rrc:mi ihy dcm.md mul supp!y su,ic‘: of ﬂie eaonmny

o éw« ml I)cm(

o he zwml,zblca sct,u:sm! chm are t.mmmnmy :mpmis and mmrm mdumy muput nml cmpluymmr g
The information on qumuy and v aloe of xmp(wtx and ;,xpmm for WM o 1992 js available from
mnppiummm by data

e I‘rom the 1993 Phshppme $mummi Y‘aarboc}k and 1993 l’lnhppme ‘ft&*uhsmk The data on nu;mrty

o along with the aggregate *xpam For export prices of s

the lack af“ mduslryj

*md ﬁ*xpmh from these sources were U 1pim34,nl:.xi and  processed i cwndmg o model

: ammﬁczlimm . "lht:u:* is no ml‘nmmlmn 01 eXPOIES | of servi ces. We ussumﬂd tht lhcy mmmld :
VICEs, we w,d the Aggregate export price
~index in the absenge of scmca»cpwﬂ”tc pnm The estimates of mmxummy mmmtz.‘ and exponts
2 mh«u ise puccm,tm. uumw Trom wxs*m !99 ) are fouy 1d mmw A ' i

‘Fm‘ industry outpm, we nsr:d lluz gmw V‘:Iue :xddml ar‘mwli mduxtr i mnstmu ;ﬁmm These dnmﬁ |
were tuken from the 1993 Philippine Statistical Yet arbook and shown in ‘Iuhk: & ’I‘“Im mdus
: cmwhtzmmn i the \’mubocm is the same as n mc mmlcl Ouy pmwalute in pmtm;,,inlmmatim tm‘,
“output invo. the modcl is hased on r:mnmmhhc&. I«ox this reason we Lmnsmrmed he mbscm:d
perm,magu c.hangcs in induv,[ry output jnto (mtpm by commodity, We o this by usmg ha
. ,stru»::mm of pmductmn m zmch mdﬁfstry wlmh is uvmlabla fmm Lha M;nkc nmmz, :

Employmam\ fm‘ xmlus(ms is also awumbh, fmm tlm Sluw;mnl Yaar(mok l"f § 5, however, on -
nine uggmgn(c industries (dxsplaycd in T nblf: 3). We used a nmppm. Imwcc.n the nine ak,g,;c,g,mg :

‘ yindustmb and the 59 industri cq of the mmdet Then we xmazmcd that the s.hange.s in produntnvnyf‘ }
for sectors withit czmh of the 9 aggregate industries are the same. This enubled us to estimate the
shange i ne mmh of‘ me 59‘ix1dustnes m m«. mudal" 'rms n«sumpm jon was made due o

""" L by industry are

‘
=
B
=
—F
=
o
=
'E.
=
=
s
b
‘,.'E
c.u
SRS
=
=
_;
:‘
k=
B
U
L
§;
=
=
o
&
"—:
~
=
=
3:

pr%mlﬂd in Table 2. '

. ‘(’fi11¢iirf9c¢dctre§fxéré ” undinﬂueite(lSi%) i

1 :mﬂ i npmts j‘mm ihe o



Z;Ipdati:zg the 7() mbz@@ .

To xl usu*atc Iht, ltpd.ltmg plmcss, u is le\’t.munt tt) ])t‘cwnl mc modci ina (”Olllp"lct !mm' ’

‘ MBSO o -
« whe;mA is anm X 1 maix o{’ cmf ficients whost: compomms are 1u mugm m‘ bse W m VmM -
(2B of vamablesﬁ dﬁd i an nxl veetor of perccnmge changes in wrmblm The numbu of

~ variables, ne s great er than m, Ihe number of equations. The has«. period vnluus (?‘3} ae
“"nmxn.my read from the mmic\s R:) d,xmlmse,‘u is un muml mmnon to Equation .

| : 'H\M m«tm\ mnmm L,mts nm s;m :,muus mmpuk.d i‘mm ﬂm cnmes in Iha l() d'xm hase. Thc o
yeetor z contains mmm‘mg&: changes iu pmeaq ;md qufmmws and mhu var mh es. An exai nplc of a

~ component cquutmn in m is:

e SBeriei=0 Lo e @
o th&f 1 the pwcenmg‘, f:hangem uw c:mm\d fm mn‘mwdxiy c

" ;"ﬂ is the pereentage chanw in the d cmnnd for commmdu ye by usex‘ L an;l
- Bm is llm shnrc m ttw salc mf‘ emmmwdnty ¢ (o user i

<oy Spemfymg values for pc;cenmge c.hanz,as in e exogenous var xablm, e sys(em can bc

- gml.ved for pu‘centagc chnngus in the rcmmnmg n éndag&nmm ¥ u:mh!cs «mmdm,% for
 ‘fy"AJf?B)»I+A2(ZU)zan csr o ('%m
i s,l-*A}*l(ZBMQ(ZB}m , - (W
; ‘;:whcrc 2] is the cn)umu vecmr of‘andogennus vmmbles o
. igg is thc column veetor ot”cwgemug« Wnable.s, amj | |
YA 1 and Az are ambmamces nt’A 1ormed lmm !he m zmd (n«m) c«)lumm c:mzcspcmcl nng to

-~ the. enﬂcgcnws zmd exagcnouq var mblem

% f'l’he shoeks are the va!ucs* tobe used fox zg, the vector nf cxog&num vambles SQ]un(‘mg m (313 o
 above are ﬂmnoximatmns fo the soluuons of the non-linear s stem of cquation,s lmphed in the
thcory of the model. Thc; BQI(IUOHS are valid when the shocks ;ue smzﬂl olherwm Imezmsation
errors oecur, Tbese &rtots are mlmmibc by'app]ying i mmh-slcp slianlation i :
ﬁxogen()[lﬁ Shi)CkS (thﬂ V’i]ULS ;l‘aSlg d ) ﬁfﬁ apphed n {L mlmbel‘ or g ]

mmaba‘seandlo tabléareu‘scdmttrchanacablyin his paper. e



, sithui‘&tidn’ ém m‘ﬂy be dmé by inpdutmg thc vnluus m‘ (Z”)A When Ilm is
alw chmg,cs since it isa funcuon oﬁlm 1ounen % ;

)dﬁiéd the A matix

¥ I«or anmpie. bupposu 1lmt we knew that thf: ch;mgxe in expcm% dmmg tha, pmod 1985 m |99"’ 5
was 50 percent and dmdul to upply a two«stcp muhtmm The flows data that will hc direetly
: aﬂhcmd is WlMSﬁ in the TABLO notation of the mmlcl in Appénd:\ L. The mmpmmnh of

VABAS are flows in I’Lsu vitlues of mmmodiiy ¢tothe prmt market, As ,sucm mey e pmducls ;

o ofpnﬂt,,s and quanitities. T lm updating I‘ounuh im, :

L.;/;As“*“w 41343"”*x{1+fp4 *, }/ma; @

“ thw l 4’13 L"”‘ nnd HB,I”S‘”’” ;m, the npdmul mxcl mc mx{,nml yalues nr expom of :
c,ommoch(y e nud pJC and e zm: the mtwﬂaw changas in pm.c: and quantity ni %pmts of

e mxmno(hty ¢, Prices und qu'mmms are uaunlly eudo;.cm)u& in ximuhumm In this cnse, we

: ﬁalueudy Lnow thc value or,wc, so that, instead of allowing the maodel to csumatc its valuc:» we

-ft,ed into it me m,uml orhismricul change, that i sﬁomwm. llnsnsmne by admm m, a closure i
‘ _’fwhw:h \4@ is made cmgenms tmd the actual nlmng,e inits ewpnm is introduced m i ”ahml\“ W: h

a twmstcp sxmu!aticm the bhocks are broken into fwo pxwas and on thc first s

op, the original -

o values of the database are the values before the fiist step and the upﬂ'ued values e the enes
: ¢fgfwrxtmn on the database after the step, The updated data are used for the at,ca)nd su,p ;md other

updased dat

are wru(cn al the end of the second step. In mhu: \vmds, for évet“y step in o nuluv'_

o ostep mmulmmm an uptmwd database is wnllam In the two-step mmuhmm where we put the
o fknmm increase in cxpom of emnmoduy ¢, we start by using Equation (3by (0 caleulate h«: elfects

o of a uniform 25 percc;nt increase in exports of mmnmdxty e. The solution would lmlnf.lu (he s,ffcclk ~

~ of this shock on other cndogmmus variables pamrzul*uly pr jees and quantities, The flows dat

L (A!l‘c,CQM) VABAS(®)

o V4BAS¢ and othar L‘Ol‘npml&nlb of 7 waould be updatcd :ltm()ldl ng to the pnm ¢ lmnbus resulting

~ from (huslmck and the 50 pereent actual increase in { the quanmy ol‘e;xpcm w»mdmg 0 updanng?;
“equations like Equation (4) above. In other words, the whole flows database is upd;ﬂEd in
 aecordance wuh the movements in the éndoganmus varibles hy moying the entyies in the 1O table
1o reflect the situation after the 25 percent inerease in expox”ymf cmnmodity v l’hia updmed |o
table allows the avalumion of the A i uux (that is, the cost :
(3N These tiew cmhs and eul;.s shzimq e | gn used in the comy g
~ inexports (hat is sufficient. to make 1hemlal increase in expom 0 50 pcucmm Impm\'cd ,\cumnn\y -

,o(‘saluuon could be attained byi inere lsmg the number of stem in Lha mmul.umm *ha; is. we nmy o

EMPAC "",,\’rABLo prog,rmn, lhcr«* i*s o n(:cd w‘wdxcf I»; e*(plf(:it updnu‘ol*'y:m/\a. JABmum
-~ some rules in updating ¢ ¢ flows such that this update statement is interpreied by TABLO as Equation SV(Scc
GPIM for dgiaiis). By %lan&g;;;,e; he above updating provcdurc is cmwcniemly wrmcn ns.updntt Do




- preak ﬂe S() pum.m bh()ck n much smx\ilcr plccc& by auuncmmg the mtmbe; ol mem ix tha'f_k

o smmlndcnm

e bt.mg, macmwoxmmw historical simulation and thmllm

~ the adoption of 4 new closure or endogenous-exogenals-

I lhc nmual upcmtmg we mlvmd Lstmu!n!cd) Lqmm(m (l) m whmh thc c:su&t;m)m slmcks
: cummted of known changes in variables between the period lé)‘ﬁ 0 1992, In the plm.u»s, we
movu e dambds(: from 1985 {0 1992, The dutabase wuuen at the end of lhuim\l step of i mulli -
‘ \tcp s.lmulation was the esii imated 1992 10 table, Tvm ) 49(’ simulations were emplﬂyetl, ohe
rsectoral h istorical simula ation®,

- ‘Mmsnmmme Historical ,S’imularimw ‘

‘ ‘ fln tht, macr;)z,cmmw luswm,m Mnmlmmm We put int u nw mmlvl thc aet LMI umngtzs it a:ggm’:ua :
~ consumption (x3tot = 3d. 62), investinent (x2101, i=7143), u;pm (84t = 7441), ;mpm[s o
‘ (x0cif_e = 140.31) and bow.mrm.m consumption (xﬁ(mw 35.76) ﬁnm 1985 10 1992 as in Tuble -
1%, These :xgz,mgm variables are usually tmclm,uwu:» in lm model, That is. tlu:y e mm\llyﬁ :
estimated from: the wspectivc t:(mngus i the nxpanditums on t.mnnmdlms in cach of the five ;
jcamg,mws oi final dcnumﬂ To put this information into the model mm«,r than estimate it, mquucsﬂf
it of the model, 1t also uquues'az -
- siilar umnbtr of variables m be mdogcnisnd for Lhe mod::l to h'm a m]mmn, ’l"hu mlmwm "
2 varmblcﬁ were enclagcmscd ‘ ol L '

rzfpmnx;m - s i g:neml wahnulogrc:nl ahnm,a vnmb!c. Ihia was- nndogemacd in plm Qf llm

i :aggnugate comumptmn (,xﬁmn

& j]‘wamm; “a geneml shmw lor n;,gmgzlte nm'wtmcnh l“hm fi uhmlui m;, angcmszumn nl?

- aggmgam mvestmcm(wm i)

i fwm,,ﬂ,wc bm* n gcncmi w\zisicr lm impm tm Iiis i; uido;}mmcd n plmm m uggrctgm inmm‘tsf

f»lq,_genaml a;,em:ml shimsr furexpnus F.ncim,\les the emgmmnucm c)f ngmga wxgmrtm . 5

: j5l()12 - ’a zsh flor tm agg,,rcgatc« "mher" dernand Wu cndmgoniw hw (“m‘ thc: gomnmcm o
consumom)n o bc cxngemwd : ‘ .

K'ﬂleﬁﬁ ﬂr«:bnswncal m ;he scnsa tlmt the vnlums nfsmrmbles are alre mv knuwm e =
mmt im we ¢'«)L.c e i i sh ockes d; tham ﬂtmctr ;}bsm'g: i leveis. i




'l‘he Ci()smun llus mmulamon na axmbuul n I“igum u wmkcd .m l‘ollam"‘*

g ()n the Lxrmmlxmr mdc ﬂm ug&,mgznm cmmunmmn. su\malmem gnmnmém, c*\t[mus and
' ,“,;mmrswcm fied to their actual changes (rom 1985 to 1992, The gross domestic product should
1hcr<.l‘ow bacndngcx jous s it is implied by its components Almmugh we also khow the g BIOSS
o mnmmc product, u%uming]twi![nmkc (he mode loww nmad :md will not wmrk Fixing
| :the aggregate final denands to the known changes does not wmean that lhmr wmnwdlty
mmjmnems will move in the same mugmmdc. 'Flw mmmoduy mmpomnis vmy wblect 0 mp

)

s exogenous ng@,glegum dcfmziml

e wm;i .\ul cxpc:m nnd impm s, (hubnluuuc of tmnlé muSt he cndobumua. T

e Qﬂ the mccmm side, t‘m@g the cemmmy»widt, e of mtum (rlufp i ;\Ilowad llm
"‘b&‘»’%‘“‘" capital stoek (xleap,.i) o be endogenausly dc.lcm‘iinl.d This defermines the real wige
- rate via the factor Pl‘lw fmﬂ!léh A;.wgaw cmplnymcm, fixed ut observed level, also helps 0
; detcrmiue the nmntzﬂ stock vin the pr nductmu wumiom The ‘ndusuy chan;:e\ in eap ital smc.ky
’ ‘vcucallowed (o vary in ac.c.mdm\cc with thc nh‘mg,c.b m thur r(,‘s[‘(.,cmrl;' mec, og mum Whmh are
' fv;.nclc)genuus. % . i « o :

: . S 'ﬂme Knowh ugg,rcg,me varmblex fmm lhu mwme mdc wew mt‘[“ c.icm (0 set ;hc \ml ié r)t‘: :
- the ngs domeatic product iDP). Ilowevcn; GDP is also implied in the ﬁxlmmﬁture smlm It is o
: %Lomumgmqunumnt llmL Lhe GDP estimates from income and cxpgml; ure sides are equal, To >

- ¢ m:conule the GDP ﬁom inmmt, fmd LXand mw sgdm* at L;lm]cal uh.mgc v‘umblc (a,lp/inmen) ‘

was c:nda;,emsecl

;“In addl fon to lmvmg 0 v alid closure : nd the shmks o (ha ﬂmvg macroceonamic variables, we
Also fmroc[uccd thc follmx'mg, shocks: ' e

. - tlﬂlbudge, (lglUmty I 'rhc,sc two vari nblc.s wme sthkc(l lm' Iiu, dyimnm cqw(mns m;’ :

179 *lhi is the pemem b" chnngc; nag regmc mmloyumm :
it riod, Not taking this into consideiation, would indieate searcity of -
1abo il ges higher (han the ar,mu chambm It w;ll ulsn allow. .-me ovw i
,buh';mutm c;t‘cz_p‘ al for lnbcmlrv ‘ , Rl :

loyment (cmpmy,.«i)f 2
.hci,iungll_lc £

¥ Numbar of hmnsehcxldr (q) 17“54 This .xilnwcd t“mf um chnnga,s m mxmumﬂmn 10 bca
. measu;ed in ferms of per household bdais. :

A ,ﬂgbmgatc cmmmm .
' Ab,‘pect to this abgmgam e
bl‘ﬂS‘%&:d m,)9" vnlues. Sh

e Consumer mc ‘mdcxﬂ 8140 ’I’lus almwed um ;cm;
- price to be imposed exogenously. Commuodity price variations st ll
' pcrct,nmy: clmngc. This shm:k mndc the updﬁtcd dfxmb.;sa ex

”Ml%urﬁ is imp‘ . in mnning moda‘s as it fnﬂucnaes resulls and dc!ermmcs whcﬂwnhc cquuﬂon system

i bé t;olved ornmy L




in the mmul By th

“Having uwmpmmed thm changc,a m o Uw d;lmbasc, we were left w:i,h thc; quusmm 01‘ whc hw
the. smmml umm(c*s g,un,rumd hy (he modul dmmg,, nmemmmmim histmiml mmummns w«:m

- ;mmo vnri,\hlum mum wue wule dif(‘enmcaw mmmg lhct u\mlul wsulls ;md (hu lervcd mmozztl i
; " chinges. T he main teuwn m lhm toste t.hqmgvsg culmoingy clmnwa anel )mpml L\vim were nol
& uniform peross commoditics and indusiries, This compelled us to do the (ask ol putting the knmm
_ Lh&mgCh in the sectoral variables into (he model, These sectora) varfubles must add up to the

: kxmwn mucrogconomic vatiables (l‘mcxumpm, the agmgaic of the knmvn changes in com mdily G
- impoxts must equal fo u)c known aggregate impcsm) This quualnuimc the purpnse of unny, thc, ,
nmt;:mccmmmw i ,smn laimulmmm We ﬂ!d lm“lhc!ullmvu)gm.mnm

: *l‘o ws! thc. z\bilnyof he mmjul mmpmcluwum knmwu nmc:mmnmmk, vari lblc ,und
‘ 955? 'Io‘luow ua 0 test tho umdrzl hc:fm m 15 mm nmm dc:lulul hm(uiwnl inmlmlmm

prcuence indicated let it wzss smamr {0 UC!LQ pmblcms whcm we were dculin,g with. Lcw ghang.s :
 We mean hat deuufymg the problerns would he exyermely dif nc.ulmrm we
put too many historical data alt at-once, I sectoral hmtoucal simulation therefore, we put the
fhxsmmml daita oie by ofe. "This was zlﬁngmld tedious pwess but hcl ter tlmnhung lu:mhlci:l wt Vo
, imcking lhu pmbkm when all the data wmmimulutcd mnwltmwcmsly ‘ i

: bec*fm'(ll Hmml fml .S‘Im iiallr)m

i Alter detcctmg d ffcxcncm bclwwu pmdnued; and acmul c:hangcs in sectora I vumuhlca. we put inm -
the model the chzmz,cs in the compcnenm of final demand, We dld this only an impom expm‘ 5
and g wwmmcm cmlsumptmm since it is on these that we had data. We did this. smp hy step,
~ Fir suy, we wmkcd on export volumes followed byimpm volumes. Then we wurked nn lldl suy

; mulpul, Immlly, we muluc* lcmplc)ymmt chun&cs inthe dﬁmbusu ‘ ' '

me imports, two vwnublcb were immduccd iuto iw data, unpou vc)lumu; md mtme priczca;“k
Impott priccs are umzll]y exngcmus so their uh‘mgcs can be casily inuodncul mo 1h<., model hy
i iblxcackrnlg their respective components with the observed almm:,cs, Import volumes are, Imwweu

~ usually endogenous, To exogenise them requires n similar number of companents 1o be
' .endogenibud in order to solye the model, l’hmsag:éompl shed by cndcu,eni jing he dmﬁpnnemn of

i &wmt v,;rmblé.s (ﬂ]’i&(,ﬁ)ﬁ‘(ﬁ*})” We adopmd fi »tcphy%tcp infroduction of abserved | datn for
: ,n,awna outlined pxevicmsly‘ Sifice agmwm impml (+0cif_c) WHS oW implied :mm the fmpl)l‘i‘ -
compnn@nb; it ww,, endogcﬁi.scd This wag ucmmphshﬁd by qwappm,, it wuh the aggmguw twist -

e “"I‘hmlu mtd it cmretminn oﬂwim vmrlublcsnrc pncsenl;d fn mutw(lfi‘)f)
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variable. The respective changes in import volumes must add up to the known aggregate import -

“volume, If the computcd and known ﬁhangts in ﬁggugate 1mpm1 valume are: not 1dentncdl we

_ ‘;’ch;mgc the closwe and activaie the import volume ad,)ustmé ﬂqlmtlstm (ECIUMTO" E_ 501"1001’5 in

Appendix 1) In this adjustment equation, the aggmyue import volume bt:wmu; exogenous dn(] i

shocked wnth its observed value. A sealar variuble adjusted the vafues of Qbﬁerveu components of -

‘ ‘xmpcm to hit the Lnown nggmgme The pt:mnm;ﬁ:, t.[mngca in coumaoduy outputs were included

Cinthe data as .shon[m o xtdon (e} wnmhlc which were exog emacd by cndnﬁcmsmg the umfolm
‘ tfxsl«f nput»—mwng, twhm}uyml r.lrmg,x, m(t‘ ‘

: fflhe nheerved clmng&': ur mg&m miumc: Iw mmmm}uy wm, mwrpnmlcd into (he mndcl as
i shttmka to the respeetive components uf the export mhnm veelor rx4()bx(u). Smm. the ﬁggrevme
; upnrt volumg is implied from thise emgezmm chianiges, the shifters must be made endogenous,
~ In cases where the implied %gﬁ*gam cllwrz it export xmuma did not add up to the obmved"
e chmgm wmmimwd the expuoit / P e 4&:;;&:;:&%2@-&)&1»3 to hit thc historical value or expoxt, ;
This i is. made ;ms:hle m Whe... mmmg e ﬁgwg.xw export miumc: S EXORENOUS and endogenising
L a sealar variable. This seafar virable seales the ﬁh«cmd %:\tpr:ma by u)mmodny up or dr)wn such
; that its \vc,mhted SUm is w:yu.ﬂ by the M%mmm aggmyue mpmi volume, tmmm u\pm pnm -
o were mtwdm:eﬂ as shoeks e zm respective components of export pmt: vectm var ;ah g This was
f < made p@bslblc‘ by Lndﬁg&"msmg ;m usun exu&;emus mp«m m mrmblrﬁ xmlud of the nox*mallyﬁ
; cndagﬁnms expm prices. ' S

, Finally, the Ch’il‘l,gé‘i m cmpmgmmm in ma mm. mq;m* mduscry gmu;}s were mumluced as shocks ;
. o the nine mdustry-«wzde emp,oymem var iables, Labour productivity was allowed to vary in this
~ nine mdu&try grouping by endogenising the labour ‘pmduuu ity variable. Through a mapping
: mcomc:»mtcd inte the TABLQ file of the model and in the daubaae, the xhocks were distr ibuted
among the 59 industries in the modd uccordmg o the mrxp This enabled the mc»dcl 0 provxde e
‘csuman,s for the labciur productivity in cach of the 59 M“smesp Howevc:r the productw ty
esnmatcs w,em the samcﬁz for tmc.h ot‘ thc: mdustr;e.s th,at bclong s a parucular major mdustry,

© With all the known secwral vanables exogemsed and shocked at thcu 198‘5 to 199 ch:mges; a
. database for 1“90 was crcau,d post~simulauon by the GEMPACK pmgnam’.' Sl :

| N"“" D“mb“%f r Ihe Plnlzppmes e

k A by-product of histcncal s:mulations is 2 hew database suitable for ihe model picqented c,arher. ‘
: This new database reﬂectr. the structure of the economy in 1997 mthen fh'm he b ‘

= 'I‘ABLO me of the modcl dllovwng lhc datab'ue 1llustraied in Fxgure 1 to chdnge mf ‘;ccoidancé'g -



3

v 5 wuh the changcs in Um vwrmbles, The ,struclure of llu, dambase is the Mmc as lhu old IQ mblc, |

~Their properties (that is, equaluy bctween sales and cosls output compus:tlon cm,) are preserved. L
Only the levels L.hangw, A sumnmy of the updau.d (lam 1s reporu.d in Table 4. 'ic: ongmai dam :
- dre dxsplaycd in Table 5 to mmlilatc compamom x

A Balmwed I)mabaw

C)nc ol the nnpcmant qunauom that may be .sskcd is whelhu lhe d'uah.xse nenmnm,d b*xl:mccd aﬂu ke
_‘upd.nmg The answer is definitely yes, provided lh.u Lhc updatmg is made Louwtly To 1llus,ume
' (lns, letus conmder the z.mmple below o

- ASl}pposu that Z xefers 04 v*umbk in lwulsi o p&“:rcmm;_,c clnmge inZ, z* to the i"l';lcétionill"‘
o changc, aml A t() the UPdJl(‘:dv 1Iue of I*mm thm we: can mfu thdl*'i CELIEE R e R
z* zuwloo; 7(1+~*; s = 7

WL dpply these dei“ muons to a case \vherc thc quanul y dcnmmlcd is cqu.ll o thu qummty supphed .
- ',th'lt 18t :

z,Q, z,y, o

, jfwhcre Qj-Pj x X i and ,Yl Wt x N; are f‘lowa in dollvu values whlch u»ually constitute the

e fdatabmse The percentdgc and fractlonal chdngcq in QJ aud Y, are;

Smnhrly s ek . . ’
. yz*=sw*+'r’rr*' e e

F ‘,‘f'I‘he updmed va uesare: , L , ¢ iy
‘ ‘*~er1 +j *+ xj*).and e
Yf(1+ w;* +m*) ,’ o e (UJ

o Because Equatlon (10) holds, the lmeansed form of it must be a consequenCe of Qne or morL of
b the lmeansed equatms’x& df thc model Thus (he s:mulatnon resuhs haVe the pmperty that. e

Zj(PjXXj/C)(PJ s,/) E,(W:XMIC)(WM::) o (‘1(23.

: wheu. C is the total of euher mde of (l]) abcve, It follows thdt' £



}QJ ).]QJ(I+IJ AJ)
’ Q}'*‘EJQ p_} ~\j)
j ~~»£,);+2,?:(\1';+11;) e A
-'Z()"' ‘ | et (13) |
lléncu. the updmcd dam are b‘ﬁdlltcd nnd thcy w:l) xunam s0 i tlu. n~.st¢p mmu}'nmns. Tlm :

; Lml.mce is seen m the updated data shown in T'\blc 4 where for all commt)dmc\ doinestic sules are
equal to domestic output, GDP I‘mm income is c.qml to thc GDP {‘mm cxpczndmnc stdc, and

s fmdustry output is cqu m le mdua,ny costs,

C‘rmc‘huim,g Commmlls

. In tlm papex, we «.lumsmtmu.d that an 0 table can bc: upd.m,d by mmulammm (I)m, m the
i adv,,mtaaes of using the. CGE mod::l in the ngdqtmg pmcu& is that it allowed us to. Lsmmm, tie
‘iunobscrv able variables such as wt,hnolm:,xc% r.hangm taste ch.mgc, and shifts in mspnm and

a unpoﬂ: twms‘ The valuas of theqe variables are usually assumed in slmuhtmm or taken from
~ other sources. The es'umtcs of fhese unobservable v"m*zbles e umssawm with th nb«erved

rchanges* in &lm uorm‘ay* Thcs mchmque aim pruscrved the pmpmms c.sf me l() mble. b s

 The muhodolcgv empinynd wrll cnable the model usf.r to 20 mnuouxly pdatc xhc: 10 mb’lev*

i whenevcr latest economic stalwms are miade available, However, due o the mrely compktc

- economic statistics, the mu,hodoiogy offers only a substitute 1o 1he real lQ mble@ n our case we

 only m;ung;e,f 0 cﬁu,ct, varfables on changes in oulput, unpcwrts* eXports, And somc pmcs‘ Most
of these vau.,\bleﬁ are concerned with the demand side of the “onomy We were unable to obtmn
detaﬂcd mformatmu on the supply 51(!& such as emp!omcm mpxt'\l stock, nnd laud uulwm on_

' Tha updatcd mbte whxch now rcﬂecw the lau.st blruc:lum of ihe nmnomg is mteﬂ for 5CLt0ml

policy ana]ysm pamculm ly for the agricultural sectm which is \*ulnm able m numerous fi actors: such

s weather conditions, pesﬁ and dlaénbes and the glabalwalmn of trade, ,Tln. npdated dwtnbasc is
- addxtmnally a gnod bm fbr l‘orwamng pummc% usxm,a C‘:L;F‘ modc.l ‘
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o  APPENDIX1 4
 Relevant Equations and Variables in Historical Simulations
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