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Mea.stir:ing 1.tpu.t$1.1bslitUtJon an.dOtttput Ex;pnnsiot1.f~tre:cts~ 

ANollPllrltIllekr.icAppro~ch· 

DeparhmmtofA.grkuhu tal E('()llomlcs 
{~niver~ity of Sydney (A04)~ NSvV 2(}00, Atlstnd:ia 

·Parwr to b(? pn~~fnted at the 38tl. Annual CUflrNf'nt~ oftl!(, l\ustraH~ .. ll Agrintltural 

F.conornks SocIety. Yu:tt~rta. University, \\'eUwglt.lU, l~('bmary '1,,111994 



Ivte;~stu~lng It1 pu t· Subst.ihltLOll tnl dO utI' u.t ,m:~lHutsi():n ,lt1ffacts! 

J\N'Ql\pt\rMllctdc API) lio~ch 

In thts IHl:IH~r a lUlW fmm{~wor.kis d('~v{\l()pml fn.r m(~(l$urlug in, 

put ~ub$thuti(1n and otrtpuL pxpnnSiOllflH{lds. *rhf~ majol' ad­

va:n(agf~~ of t!lp lU'!lpmwd approa:('h iudud{~ tIlaJ en Rl)(~('Hh:,;~lion 
and/m (~sthnntinll of auy parnlllPttk rUtH'11om" fU'{· not .f'N1U.h·!)d~ 

(il) th~ fr·mu{>work is ()l)'(!l'~tHnnal as long a~ two or nl!Jr~ oh:f\,(lr· 

vaHoH~ nn inptlt" a,nd input prk~l" n.fe f.I.\'ailahl(';nml (Hi) Inm'(~ 

im4ghtflll iufurnurUun nUl hf' {)htaim~d hi ('onIJHtriE\onwUl. Ihfl 

('mtv('utinnal npprnadl. Aupmpiriral itllJllkaliullofmn appruarh 

tn JapiU}#'''''' manUfa(~iurillgdnta Sif,ld1\\ J'flsulthwhkh f;!aU!'ify ;\ 

prir;rri (~xPt:~('l allotlf'. 

1 Introduction 

Shldyhl~juput Mlbf-tifuHon and HUqHH cl:'!\:lmusioll Hnhfl~'! i~ of fou~ith}rnbh; 

impOf1'anr() iu Jtrodllt:1 imt 11lPOI'), l FN'A.\l~nn H)H~; SnkrlJ J 9;10. trntif' I hC'Ol'Y 

(l'iugel' Ifmn: Grllhr'l trlullJoyd Hl(1). prirr' th(lory (mrl wplfarp ()('oumnkl"i 

(Huglips lnx)) and llltlft"Of'Cnnonlitl'! {lin.liniu. RanlfiPY and l\mf~nta InrI}. 

In pat'tifuial'. if factor)" aro &.uh!>itHutahh~ (H' mw nnnthpl. pulkh:l~ t'Im 1\(1 de­

f'ligut"d to adjUl'-1 n\f;Ol.nn~ HI' incomc> allocation whil<' maintaiuiJH~ 0.' (I'pam.j· 

ing tntai mil pnf. Tn impl(lllH~nlstlCh kindF\:of pnlid(>h rf'lluin'~ kllm\l{\d~p of 

tlH~ din"ftinl'l;;; Hi' \\'(lll :asmagni1mlBs of tht;" f'nh"titnli\<1~Hlll ol.1tPlll ('XJUHl 

r.;hm (~fI{·rt s. (luaul ifjcHtiun of thp~(l f~frt,,("t~ is (\i~n f.>~"f'nt ial for (:l.\·.dl1uHIIg, 

t hp ituIHH'ts of any ('h.an1!,f.'~ in polir~' and ntlu'r p~H'amptN!-i in flU fl(OUOll\} 

Ihat infhH)lH't· input prj('(.~~ ~ll!(j prfUiun-l';;" iu\,pstn.)('ut lwhavj(Jifl's. 1'01' (lX;,{U1 

pIp, tlw nnillysj", or hllbstitution and nutl'llt ~'.\lJ:q~j"ioll pH('('t~ f(l!-H.lhinp; fi'Oiil 

nlUn pi of unl. put ('xpan~i(m ('{rt·! t li (I ill t hi .. IHitwr i!'o. IUh'l'IIlItiH'iv tl-t IIwd "'r all 

or uUlput ('JTt'd d~f WlWl't', I'i"~' r\11),tl.\l,mi I Pi!' \ -",d 1U,U'1 (HI~'n 



tlll('/"gy prifP t'hilngV:5 ·.U~p i'lllIHnta.ul nut only to a. n~l:timt'if) W(~n,tmlug lnntf;~ 

lon~; ruu4f but a150 Jmtf;ulh-dlyb~lV(l' implkatlons fnt'gltlhallu)J.ltkalstnl>iliIY· 

Pi,t:wlou~~, slmUc>s 011 fat'tutf'ubst1hJtio:nf:;ttrl.~ Uk~~ly to flllm;lf r.~om thf;luurny 

~t~ualproldt'JJ1.l!'lacS:foiudatrl.d wit b rnmh~l f;IH'('Hkn:tlnn. uml pstitnul iun. A j:i is 

with-I)" kuowlt. pulky r(mrlul'iitm~ elt'awl! frOtH '5ucbhhtdit'l5 jH(~ M~llf,iti"i." tn 

funrtiotHll fum.' ~l)pdf'katiun and :lwrhalHil (\5thut\Jinu If'.duliqncs. MOl'lm·wr .. 

th(I.,I·~~is nfll.'n un rlmll'·t'tH lm$iis ns tn wllit'b fonnand (·;t;.limufirm tvchn.itplI' 

(\((1 tiw h(l;&tdlninly;. d('I')i,ph(~ rapid d(~v(1101)ntNtt of ,,<~U'inu!ii t(,Rt I·)rnr(»dur!~:h in 

~~c(monwtrh llwnry in tlH' IHl"lt d(lCa,df* or ;!'io.'J''o uvn.t~f'onw fh(~li'f> df~fkiNJrip!'l 

hdlPH'Ut in Couv(:'IuHtmal .apl.)rmldtPs. a rww franwwo·l',k i~ prnlm~Nl ill t hi'" 

pnlH~r. \\ilNf) p;.tnljU(·t tk h{lflrifi('alion of lumlllftinn or plufit rUTu'UntIl< i~ 

Itot f(~quirf'~t 

'flit) pHfwr i~ Ht'Raubf,\d inl1w fulln\\:illf.!, ~(~qm·;·ttfP, In t lH~ twxt S(~diun. 

ha~k f{Ulrf'*ptl-l'(4tl Vrurt In ~oh..,.tit uliofl tHul fHIt put f~.xl")an"km f1fTf1cl" arf! 

htl(!l1)' (HhrUS~{'fL 'I'ht'lU"" applfH.Hlt il'l pr(!!4("lH(ld 111 Stlt Hon a. An NHpi.rit,:.tI 

ilppli('ntion using .hl.llnnl"'!'lJ· m~uH*fiH"1 ltriUf!; ,lata on lahour {[,} ,ltld t apHal 

H'; J is lUHkrlahPu in f)t'rtiouL l'itullh·. S('rfiuu !j l'ntuiudtl ., t ht; palW'f'. 

2 Inplrt Sllbsi;itutiol1 and O"u:(;putExpansioll Ef .. 

r(~cts;:.Basl~Conc(~pt~s 

Th(" (onf(~l)t'" of ht}Hlt '!'·u'h;"Hhltiun ami nu1pul (1''Xpatli'iinn f'fIf.ftl.> ran tn'hi 

},w 4·'I(pl(tlu~'d wit h au a.id nl a dingnuu. !'4idl a~ HgtHt* J In Hw Fi~IIfl' .. \. 

l'l',m"'{'ltt'" rluiUIHH \Nt'iH\\Hh prin'" r it'Hl (!)' ~ ~h~lH)tp,,; oU h"Hqmm~ \\ifh 

nlJ! Pllt!t'\'l'.'J r. It Li SUNHlM' tilt' pfmiHn~r umh'r (·x.uultUH inu hut·.,.. ¥in 

outiit~: n.U~lnijnt ('f Hi n\. + I'JS;, (·,.W}U·I't; If 1'" lht> tul;d prmhlrliun 

hudt!pt .n'uHahh' to 1hr' IHndllt(·r. tIff' NladHhrltHll potut wm h(.· al X 4 iu 

to /lJ, ":.if.\i htwf onliH~ j\~ IUHl 17. 1 hf' HI"\\ ('tptiHhdmn point nil In d\\iU 

IH' nUI'-".! tHY l~ nli' Hltt~'nu'H! *.if \1 hunl rll(' ~td lIill \<\hUl'" .f I to Jji" 



{i:t.,nn~'d il,ft tlu~ 51uhblitnlit)n{lftbr't. Tb€' 'hm'in1illn:j~ t'Ul.'\'f:* {'.tlrr(J.fiponding tn tb.t·l 

!U~\\~(~q'llmbdum }mlnt XH'('~Ulh(~'f)(~l)t(+M*tlU~d hyCj Ol~ ,rr Xl + 1);' X 'I ~' r1' ~ 

\\illN'(~ ('1 (1(1I1U')t(:I~ th(l ,u'Uuu prmh.u:'tiun {'.os't at x'rt. It is l:l tul(il-rat;bpt' th"111 

f'xt'ppHnnthnt (,.if ¢ t'l J'lJ'l + 'l"!HrtfH'~ lltlflw!ilt' of ithlfl.tr.l1\(.iun. it i~ 

n~Mmu'd bf'tf' tll1iJ ":1 ::> ('i', Sin('~' tlli;~ lnlft'hfl!ilinp; l)O·\vrr t!)f thpl't~oduff:ir 

inn;t'I'a~fHI ~trH·r tbtl\f(~tnli\,f~ prit~(~fi rhtuIgf~ (lntnlllOtnina.t Iltmiudion bud.!i!.:(~~; 

l~{;)mithl~. th.~ ~HlU(\). lbil prluhu;'tinllf'.lfl.b{) (~~pnmh)d topnint Xu iu!figtu'!l 

l .. w}r(}tr> tbtt t~{)"fJuthty Ihw C~ :,::" Pt Xl + .1'; X2 i~ t.iHgt.~ti1 to uu i~f)qmtnt. 

\\'itb u111p'rt }<'vpl l"' l"ltU.Hl Pt;r~ ..{ P;';r~ ::~ IJtJ't l' P2<r~ ('1 'I'll." 

diiI(j'l'f'ItfP" J'~ J'j" ili> df'finpd *11' lht) {~K'r~a,n~inlt.f4rm't 1'(1~uhingf:l'Hmr()blH\'{' 

Jlrir:(J. fham~{~m wh.lwut dlangillfl;filftnouthu:d tlllunmt ni' 1 b:{\ tnhd ()iud.a~·< 

'U is nh\-'io\1~ 'hnt hlidf'ntify and lnJ~aSUJ·.(· any HubNtltlltiutl nud ('~l}an:;;iou 

(:lfft",rt!if n1f.gdf'I·.~ t i1'(I' JO{ aHnn of point.!i- S,l,. .\' 1~ and .:V; IJ iu 1 h(l inpu tl'o{>Oln1• 

\\,hilt1 '\"4 i~ Hh"'f~r\:;lhJ(· R!'> ,~m iuithd input\'f'.,,<'tor prmiudn~ ullfJml h. poinh 

,\' /'1 alHl X I) nUl nnl tw uhJ.>{'l"f(·d hI l'(~.a1it.'t' ".hHpj,~· hN;:iUi1'if~ ff:'lath'(> input 

pl'k(~'>\aJH} tltf~ utHuiuainntln.\ ill'!" HUJ\'lt Hkpl)' trl d~;U§J!I' "'nnuhnl~f.mi!lih··. 

\Vbatt'iiU tn~ oh"'(~rVf,d b: in tlH~ initial 1}I~fiod (or fm firm l~. tit!!'· IH'odur.er 

a.Plth(;~" inpntl', .rt • .r itu llWdut"P m~tl)ut}; \\'ith tlu' input priu)t-, Pl. iJud 

ulft.la.y 1"1: in HiP tWXl IHtt'iud tnt' fllf firm 2}, tiu' l)rmltH,,("t apph~"" •• input" 

J
,lI 
1> 

f'~ ¢ {'t. Till' ohll<jll'\'(~d 1'~qumhrhHn pniut iH tht. M>rHnd pvrind 1m' 1m' ftnn 

2 f b. ~HY. ~H XI. iu ngttr(· L ThpI"Hfr)ft'1 ~tnnthN' f'nnU~pl 1:",m\I~d.(td to d*,·finf' 

thp dumu;f~ iu htpuh .. fmtH pn.iU!:l'X n to '\', ; h~t tbi.., Iw lNtHf,d tiw nUllin 

.\4 (r'~l""l.e,"·.J"lk!.I!H' prin' V/w~Hf 1'1 l1'd.JJ'k~' ··.f1I~i~.iH~j 

(lU!iHit r~. nw ({atit ;'!'~ndaJt'll "dth Xt tududp Hw iHPU.t \'P( tnr ,\, 

Lr'l .. r",J<"· • .l' •. d. 'hl' pl'in' vpelot Til' ., (IJ'I.1J1~.'''.IJ,d •. <Iud output 1:,;. 



Fttlltl lh(ll~() (,hl,t'a,. iso-out I ft)' lhH~SCl {whirl! Jm$6('~ tlm:mgh X A l Rud (:1-

(\~! hkh IHlsSPS ttu'(Jugh X.l~ )enu lH·(h'Mltu. fly shlrt..ing JiIH'('\~ ·dt)WUWfttd IHI" 

tit it j~ hlug~nt to l{ Yt h point X H caubf\ t)UlaJu(,d. nnll~rnl.'f(~l)tu(}lly ut t hiR 

stag,·, T'Iw inputs .oJ XB nmdelHltNI by th.f\\wrtnr XH ::::'(3~M~.:r'b~~'· -.;1,'111,;) .. 

'1~hC' htput t'htHlg~~$: from :\,)\ to X/lRf('litJUe> (~'(HntPu(h)lml substitution r-lfN,t,fi 

.\/1 - .:'\:'4)' Tin"), r,~Ul 1)(' uft)r:.d hl ('OUstflH't llHltl..,IoJUJ'(\S sudlas tlu) .m.Rrgina.l 

rat('l t)f tPfhtrit'al suhsUtutinn and HIP <*lastirUy of ~UhfimtJUOu .• Fmm XI, 
to ,:\7 fi. fh(1 i.uput dHWgrl;:\ eontuiu t1w luma.l ~.X.pfLllf>ion ,f'"m'rtH( = Xl} XU}· 

'Tlwyindko;ftl thp fadnt' d{~nHlud\ttt:rh*Jinns thaI t(lSldt fromrluul:p'm. in PUf­

dUlsing pm\i~(tr lhntlwin~ tt~lati\'('" tU'in~kduUl~r. holdlug tnla] uOlninaJ cUfil 

('otll\i.ant. Finany. the· t'IuwgFs i.n hqHlls frmu .Yo to Xl'; 01' 1\ lr- X l>f(~Jlr(!' 
sNIt lh(10lrtln.y nm~rtHt{)rr(''''r)nudjng to dl.augp~ in tlw total nnrninnl (lUtl.lY 

al<Hw. Tbp S1lm of tllf- UFltal(~~pansinll t~frN"t'" and. th(~ (mtIKl), (4fpcht i8d~" 

fhIN'! a$ IlH:~ utl1 put (1XfH:U.ll'iou f·lrpr15. inthi$O ,.)RI)(lf" Sjm~PI hy rlm'St l'tH'tion. 

th(- f()latinl> prir('~ nl'l·u. Xl' a,ud Xl, i)t(· hb-ulkaJ. this Burn ~ S F'~ Xu) 

t'(lflN"l s t IW(I.frN" 'S nn iUlud d(~mand1'i of tbf> m,'t,lraJJ dUUl~(> in t hp IHu'('llUR.inp; 

lJOWprntlly, 1t h'i~lmwn in Sa.kHi «In?!) dud nutput I'x:pan~ton pffNh .U'P 

pmdth:plYI'(c1lat(ldtn output gl'uwth.,lu (}thl~r \\'or.d1-i.lmsitiv() tlll'J{uthn') oul 

pHtl'l.xpa.'Hhint! ,l'ffptt£ a.hvaYf\ imply output PXfHUH.ioll (f'onlrartinn ).Chmtly. 

llul tola.l ('lHUlg(~S in inlHtltt. t Sf ~, }( A\) an'lrNlual to thJ$ ",ubsHtutinu (lH.n'lfl 

(Xli X,A) plus thl){lutfmt pXlm.nsiouf"fJ(-c'ts (XF' - ·\"u)· 

'.fInis, HlP tHYik wdnn'b In nhfaininp; Xt-t in ;ttl input folpnt't' gh:t'U UbM~.r' 

vath.Hl!1l on infHJf~ Hnd flul>it prif.(.~~al X.it. antiS /, c 

3 MeaSllril1g 11l:PUf; SubstitutIon tUld ()lttPllt Ex .. 

p~tllsionEff(~(t ts 

II is infpfH~'iilihlp hlh)ra~.f' thf\ pn)rlril~ pnsiHnunf S. H \'{il hUHt kuu\\ UtA nll~ JrUl 

lwramtltl'Ir IlrndUft.inu fum finn nndprtying; til" prndnrl hIlJP .. nt~"s"", Hn\\ 

PVPl'. il,n apllrnximatiuh totIw s('S!;uwnt of t hp ism.fount "ul'ran~ 1)f'·t\\f~f·H X ,1 



and ,X"if hy ~t;bYJH\rpl~uw rnu l.a~ rnade .. AN'ortlill~ InVat'ilUl OUR4. I}.ill7). 

d*t:t bts/liuNU't't.{>4H'm::hlHttiml to ,fht* lOf<llisnqlurni u..r~u·r' jH')al' X B if,\glw~.n 

by tlw fi:1UO\\ltlgc'ondiHml: 

k 
( 2.}l: tl'll :r,» J"u} .~~ O. 

)~r.·1 

\\~twf'~' ~XI XII - ,Y 4. ff X) df'unt(~1!'1 tin- tttw hut unknown pl'ocinrtiHtl 

ftUldit)u; rvn.\ H) (h:~not('l'i t bv gfadl!~ul nf th(l IH'odudion ftlm~t:if)U .at Xu 
and fl J il' nw J·th tUn1diofHil ('uy.inp of t1*{~ gradh'ut. 

!\pxl,,\r:l a$stUIH~ thalin tlw short run. NKly ftom y(tRr ttl y(~Ht'. }H'udnrHnu 

f.lxpaJ.lds ~~J()n~ thi) gr~,djpHt dirf'i'tioH of tlw tUldprlylug production fUIH> 

t.intL TIli~ttS~lrml~Hnn hnpH(tfllhat lin' prtulufitr uudpl' ~t.udY'l.\'nHhl !)XPtHHI 

M~llwl' prmhH'ti.ou of output n.t tlu;~ UlaximUIH t·,d(' for allY iU('f(';Uif>lS itt tlw 

total {Jl'ntiufHon ('OK! (Iii~ty. ft'tHl'1 ('i to (':l!l. hnhHug, rplati\.'() prirp4.< rOllfltauL 

C](lHrly. tlrb i!<i unt a tt-trihly nnn1aHHtir al"l~tunpLinn, rUdNI,hi1'l a!'.smnllt.iutl 

it nm:l:il b~' lnw that 

fhlfP (if U ~"::: L 2." ,In un' rnmpu!t.d .• X f1 (.rl,l,"', .l'u,) ran hp ohtain(~d 

aud UI'!,)d for ra.hulaliug llaP Ioinhloot.lilutkm and out.put expansion ("m,{'\:<.. 

'I tt nhHlin (I). it i .. u~('fntto uotp t bat X 11 i!-. at tlHi NluilihrbtfU point 

on 1 bil old j"lmpIHtH "tufa('(> lHH)r··t' llip ~,anH' I'plati\'p factor pritps a~ at X l~. 

ntu!". '.\'P lUHu, 

1', I 



r(lti.~j = L· + .~ k .Mot(~n\~tll"1l'3 ,is th,(~ J,tb db;~(tjt)ual r,(JRltU) of {lHt gr:~~dhlut 

oJ tlnl pn,)d:ll(~tity ~ fttlwtlun fit XTI. Ar.(~()i'dtng hi rlu:~ d('lllnlrluHof tUrt~{'titjual 

f~.nJi\hW i:Uld usiug( :I))., 

(,lUI lw oht.aiut,d,wlil*t(- It' j( Xrdl d~tlmh~~ tttP nmm of th(lA;radhmt of tll(' 

ptodut'tion fuurUnu #d ~\B' 

4, C~l;pital~labour (I{."L) 'slibstlttttion ill ~J:apa;u(~!:n:! 
Malll.l:fctctllt~h:lg 

A <ml~idl~fahlp aluount nf wurk IUtf.' hf~pn pubHf>1IH'Ilnn llt() sUhjPff (If t'a:pital 

la!Hmr suh:;;HtHI-inn, it ili<+ um~t lik(·ly Hmtt hr~ f(iS'llH. a,l<\\Ij,!('U H~ tlw fondl)­

h.run:;, dl'(t\VU fnmi Ibo,,;!,' s{udit.·!'i:. williI!' ah()ttld~honhI dlm'fl'll! {uml,irHml 

fOJ'lHh< or (1\!'iHlnaHou ftl(lmlqlJP$I lw' curplrJypd !NPpFc'rgu:!'<ou lHn;J,; S;ito Hrj1~, 

Dianlont (/ Ill. Hl7~), It jil this prclhJNh HH:l.t WfH·tant~ oUt' aJJIHo:uh. 

A "f~t of data flU InlmlU tUHI tallita} UJj.i(> Un (l1ft'put YPu) in .l.n.nprHWM· 

tnauUhlttUl"lllA f'l1'rilJI' afl,~ n'rldily aHtHa,hl,· hum NUl!'o.\\fitlhYiHtd \lalmqlli~t 

(lw·q.).lbp hnplkH (lOauWyuf (l~ltb htpUf .1;", ohtai.lwd h!' dhhHng thl'iHtHtt 

in ntrrr'ut ,"".'ll hyIJwrOrl'f.'~.I.mtHnll~ prirf·ilHlpx ntw ha .... ,!'ar .' 19h:H. 'fll'-' 

data an' lnt'~)o, .. nt.·d ill luhi(' J. 



rht:~ niiRJOJ·lH.u;!mfi(~ o,fHti$!. sm:tlou .i~ tl:) ilIn*,lt'itu:(l tlw U~t~ ()f lh(> fj;nm.AA\yutli 

d(~tc:~~l<:IIH~:d. itt 141lt Ift'fy\'iou~ fI(~t)tb::m. At(.l~nUnu.\\\'IU tnt iot:'Ufi,~dt'lU 

in tli(' f:lub$trt.ut.ahiUty nr('flrlit~tlrnt la.houl'uVN' tlH~ lmrind it'om lnl~t.,()fi to 

lniu'p.iul.t r,(l:h~ {)fsub:stHuthm lh a l~ti.md indi.c~ltt)r ,nfi:~djsUlut~tbml)i. 

Tlu\!rih1pi&to U8~' d.tt111 Oil iflJ.'intllrtH1b;(lr lht)if, indk('f< tornntpntp 

tll! 011 flqiUI:Hort( l~ ~.'rlW1;.X/~('an b~\ .(~ht.;:lilWd. n(,·tottlhl~ tu (·ll. friu> 

C'fr1~rt ~arl~ t ht~n .giVt~t}b}1' )\ t¥ 

b~v .Y /; "', .\'8, 

Thf'" ti'!o! r:npul'ffld in 'f'i\hlp 2. ;;H'(~ (fllilp Itbnul,ibh1 , Fl'flm tbl.~M· 

rtl!lildt'~. it tliit !'lf1·;U th~i't, .htlHllt hm! bllNt !.iub~~iUHiu~,t"al}itill for 

labmtt ~hH'*~ d1.(!, mid l~mn~r:sr()TH for l!l1:{·,7,fL Prom tln~ m:nghad r~lh~" of 

suhsUtuHt>n {t!ll" u~Un ni duo I'>ub;;;tiuHiou ~t1V.ft:fi;.l gniL.tn in tbr. 'li1ilb, il i~ 

~f)tHlrl'u1 that it had l)(~('mtu' itH'n'~it41u~I~' difficult tt'i f;j,ttb~Htut(il ('itpai\1 Inl 

hlbm~r in ,lapanC'l:Iiitl mttnufa,rtudn~, l<n r·~fun,.)lp* wllU{> .;J j'('n ~p"M fln 

{:nnld hfll uliPd hl1· $uhlitiLlif(' \(i:rr O"H'2 Y~~l~ ·of lahmn in.i!wr){w~ it (',ouM Hh{Y 

with tlu' ri~iu~ iahm.H' co",t ldath'f:1 tu (iilPititlro~,t ill .,htpnn fH.n Itf'tp (');J1'!;ilH 

why .Japan baj.i. f(lInr.l;lt(ld nHm~' rnrnp';:Ulit·j" iHtn l(>~~ df·vt·loped ('Onntf'lP(\< in 

fP('Nrt 

IhL!'l(·d 0&1 tlw uutpnt ('\panfiioH .pm·!:t", f(~t}Orl.t·d hI lilhh' '.!. i1 ntH hf' 

(uuriurt«·cl t hat O~lt put of :Japiifll'!'>e mHnuf_u'! nf'juJ!, !'('ltUl had bPI'.l 1!ru\\iu~ 

f',cH.\!'\t.llutlywitl! tllp pxulptiml of 19iiir'J. Ihw.I"d'r.liu' hl('n~a~f*II tlU1lmt .. 

\1.;pn' pu)dmr-d hy IHilii',iu~~, hHTP<ll'iuAty ravHnlh~1f't!"'h>(' If'dwoloJ.,!.h'l'. lh ... 

i~ iHriirntf,d hy liwdf'fn'a"illf!, luhmu1.rapitulmtiol; aShm'iat.'d with Iht' out 

put N'J.HHI<:-inn iltffl!'.!'> {figlll'P ;u, 
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'rIm ('.uN'~~' n'isis n'sultmllu the) (Hlly onlpl.lteotlH'fU'IJoll bt)tw()un 1074 

nnd t 075 in JnpnrlH'fj(\U1HUufndlJj'ing UV(~t tilt" snmph· pC!"iod. ~l'hls ('tmtJ'll.r: 

Unn wns l'lltlp·l,'tml hj./ ~lgntn(·.nllt; drt)ps incupH.al input {.",!HJ57 ,US} Hud in 

lahfHu' lupul(~~·ilrfr.n7}. Pn~Hiwt SULHIUtuLinllti uf lalmllf fhi' ct1lliJnl orul'l'rd 

hmnNliah'.ty f()Uowing llw (*lH)I'AY('l'isis. "l"bis is t'.(mfii~I·(i·ut\""Hh th() fi:ndingh 

of JlarttlHUl (Hl7(l)~HulthmlsPll {lOiGl .a.nd UhmmJ llUn I). 'rlH~sn allthon~; 

showtld tlmt . th(){"o.llHf.~I,bl.lHHl;r rn.tiu ,i~ n(lgn.Uv{~ly t(~b\t(~11 to (~('nHnnlk \turpj' 

t~li.nly, Th!~ r>Uf1rgy l:rll-ili'l: ra:llsPtl i:l hig shock a.ndnnpr('cmloutflll Ilu(,flt'lainty 

in .'aJ)a.n.llnl~ it j" rpasonnhh~ rot HHHlufaC'tuJ:(lfS t.o 8lthSlaUJhdly inct(ta"i(* 

lahor iJllmtnud. HlPauw'hil!~ rNhlfP ('aph}~llnpliL From a,noth!H' IH~rfiipN·thl'.~. 

th() IHlUSUlil f(tr(!'f&al iu lnlwr-capj,I.;d 811bstitutionr.ight nfll:tf lh(1 ('d~ii'i f'HU 

lw aHdbntt~d tnt hatlahotH 'WUf\ pl'Ohabty w:md fOJ' (ll,tlhhtHuting fUrml(lrgy 

whirll. in turn .• t(ld to its 1:lUhl'ttitHliun fur c'npitai. 'llrifl i~ lH'fam'ir~ put'I¥'AY ~lJHJ 

raphul Hr(~ li.kJ~ly to b(l nJmpINlwu!fi., itrt'ort!lup; tn l.l(~l·udt nml \Vnnd ( UJ7!)). 

'fo fnrthpl" $how tlH~ plnufi:ihiUt'y of flip flIllpid«'al l'(lsuitfilund thu~ th~ 

Pfopospd fratn($wntk. tht)!~JasnrHy of ~ubfi,tHntton {(h~ilnl !·d hy b) hrtwppu 

lfl.h<HH' amI eapiutl nUl hfl ('sHmn,b~(I fltU'J)l1Hlll'kaUy. A.h!'iUI.niu.g Ilml lhl) 

filUM kHy i .. fon5tanl * tlit) (,~"'I·hna·l f~ iF ~i.mply P(luivn.\t'nt In I hr. ~Jnp(l ~'w~tn(h'lIt 

frum l:~ f.lhnph.1 f('p;r{~jIi!'>inn Wl!N'~ Ih(~to!~nrH tuns of t./ 1\ (,rahh l 'l } nn~ I'f'!J,tl'tlsh.pd 

nn lli{l tnJ.tMtf hItiS of :ll,/ ~g rlnhJr· 2). Sf~(·Nadifi ( lH;oil2. p. ,IU). 'nw 
fl .. t inmtpd (j(]twHuu Im!ii H vpry hiAh Hl {),H7. whirl! inrlkah'h I hat Ilinly 

~r>\:pn PPH'(tut uf Ill<' vlll'iali.ou ill tllt' fu.pitn.l-hlhoHT' rutin ran hI" (>xplahwd hy 

!lIP l'l~J(tHw~ fiu toJ' l'rit-p {'lmn~VIl> (!lolin!!. that 1.11,) ~llbhtiluUtlU f'Hp("f"" :}.J, aud 

j,,1\, Mfl {'(nupfr~lnl.v cual>;:(,d hy ((lhrti\'p f(Hlm prirp dIHnw's), Th(· I'Kthllat·(· 

of tis ()JoI2wil 11 a i"rat io ofl.H.2:J. 'l'hp psljrnation I'(~!<iuhs tU'(;' row.'.ist <'11 I 

\vil it flIP fhuJiufl; of Arrow fll aL (I UtH ) that tlw ('la~tidly or ~ltl)~ljl ul knl 

lwtw(*pu utpi1HI and lahour iu mauul'm lnriug .i", [IN\i< {lUlu l1uitv. 



A fl'8ulflwo!'k bus hN'll (Invd,ullNI in this IH1[WI' rnt' tpn:wUfyIllg InpulRuhstl· 
tuUon~Utd output t!.:\IHIUl!:lrHl(Jm)fts, '\;Vhpu nltpUNl 10 lhp :lnIHUWS(~ man· 
urad Urihg (tnt'h t lw J.'1:~sulls art~ (Juit:t~phulsllll() "H}d f'ntulisl(Jnl with nOl'Hw,l 

m;lwrtJdiUllfi,. AJHlrt ftom t'h(~ f!)N1Sil.tvily p.whlmn nt(~'nHoJwd p;H'lh~r~ it if' 

dHlh:ull ~ if)lOr'!:sibh' nl HUt to uhtaih nw !i~mw iUHI~h(rul t't~5Ultfii frut (\~atnl}lrl. 
(\xarnhdn,g ('haup,{~s. b) IIll' stlh~HtutabiHt)1 nfhlputfl. tmulY$hlJ,t (ltltplllr>qmu 

sinn (~nbrb!\\:hf)n t'OUvNlt1:tJtmllu.lj'nt.m~lrir ptmlll(,titm fUllftion Hpproi.trlw':l 

(U'(~ u.l'mfi{~d. 

Att()\\\ fe. CJlPln.)t·:.:'~ ll.n ... ~UnlHu". fl. <llul Hotnw, JC!\L t Hmo ••. ( 'ilpital· 

Lfihmu Suh+ltittrl iuu and Frnrmmk Fmdt.,w'y". Nt t'ilW o!fftmmm/\>i 

ami h'lnJ,,,h','if.'l:lnO; 2~J!) 2!aJ. 
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pJf;.tMitm" nJ F.fwrgy CflpH.al Com ph+tuf'n filtH).,I' • Anu rH.'an l,cmw1ltw 

lin'.ifU'. mH:J): :112 ail 

Dhunnud. P .• ~lrFaddNI. IJ. ;~Hd RmhigJwl. ~L (Hli~). "·~h~:lMtt·t·mNtl uf 

thc> E1Hl-tkity nf F;u'tnr SUI)hlilufinn nudBia;!-, uf Tnfhnir;;l.IChfWI~P·" 

in i\'lt:,l\)tl V.uud n,~'ldmld(~u t tHiX). f,tl'li .. Pt'll(/udim, F./,u1umw',<.;; 

it [hUll ;llJ[H"Oluh 10 /lUW!I lHltl ... tltp./ualuw. VoL :l. Am";\Ntiam 

~orth, lllilhmd 

(('·rgU4.,flU. (' .1.. {ltHJ:U. "rfU~" I..,Pt f km PI'OdurtiollFUJH tiUH!' alld I hr" lJa'" 

Hdfy of Sllb~titlHinn iu AHwrinw !\lanufadlH'ing huhl!if ,JlfNtll' 

of I~('mmmif'" mul ,41lllIiHlit',I!..l!1t a t: :W!J:U a. 
1.'fp;U'Hm. ('.1., t. H1H" !."lnrNior fadm's *~ml HUt '1 hf'Ul'i.i'h t)f l'lHliul't iou lltHi 

htJH11 B,'mfw,r". I' ntlWUHW. ;l:'i{ l.t!04l: I Ul J ~I{L 
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dNl('P from tlwO.H. M.Rlud'\lrtnring Snrlor"'. Jin~i(tllo! RnnunniNI lLnd 

Stali.~U(,li~ 7:n l}z In-rHH. 

[~rulwt llaud Lloyd,P .• L (IH71) •• 'IVa('tnr Sub&tilntinn amI Hffrn~UVI) '!'arHf 
llat(~s'··. flOIUll' oj BrDtwmif' Sltu'it '''"', as( Ila): 05" lOa. 
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Holthank(\H~ J) ,M. {infO), »Inpul. Choirt'~' UUdl)f elH'prlalu J)mIHuHP~. A HU r· 
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l\rpinin! 1\.., J: .. Halll~l;Y\ .LB. and J\IlINltn. ~L (HJ71 i. "Factor Suh&tit nOon 

a uti Elf,,(' tivp Prot f'rl Irm Rf'('otHi-hJNt·d", A 1m "iran 1',emu,H/lIi' /hl'i( w. 
n1(:',): kHI·D(m, 

Lop"?'. JLE.! }!}K'l,. "l"hlitmllill~t ~tJh"'tiI UtiOH alHI ExpiHihinu J':lh~rI s Ch 

iug a Pmnt Funrlinn FnHIIPwork'·. Aml1'imu .lmlf'wll oj ArJI'U'ullufo/ 

l~'emwlldf'''', nm:f); :j!')~·.:Wi. 

Nut:!;at ani. 1\. (lniX). "Suillo'Wu!ioll clld Mra!t. Efh'rt" ill Fnrtor [)(llm,lHlh~", 
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Sor;~worl hy .. J.IL awl ~hlhtJ(ruiS:l, J),H, {H)x:J). "Input !\h';.i~f1WHl!'lIj and 
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'1 ftbl(\ f. ta!hnut :and ca.pdnl iuptlt.!:i. in ~lup1nmRe tuanufuct uring 

(in hllticUl YNl) 

\\~ilr r.al.foul C(ll*H~d L/1\ Huliu 
'WI""'-''-r'''''''"''-

i~m}) 2nt7})~ ;}H:)~kl 'f J ,uomu) l.f./Omm n,sJ1") 

I~Wb 21Ut,;J2 n7a: ... :~;. 1.11~~J:t 1.n17~n {l.·m 
HJfir :HHl"n:. ,I.;01i·um 1.~;,HI(1 I.Una:t7 f),a') 

l~lGS 2~j~Lhf, ~t,}1~.fj,a I.IMJn:l l.HfUt~ H.:ll 

lIm!;) ~q"')7, I:l WK1:t:!~J 1.7"~!nt; (J.~j 

Hl70 ;mOl. j'n 1:l2f,1.·I() :J.W~q19 1.172R!} O.2;i 

1971 ',:!nn~Jj7 1~.il9t) . 1 {) 2.:J,PJ:trl IH:i911 0.10 

1 {,l71 :tiUt'l.un 1 :'l~;1J!, 72 '},.71:11i,;""t l.lmU1H ru~ 

l~r;:i :lU:ttIH 21Hi·,;:,l.~O a,;Jk t,;!! U.H7mi2 UJ·,{ 

1~*71 267:t,h~ ~ t7flLNk 1.':)oan<1 t J}:;2':! 0.1 ., 

If};;;, 2i~G.J 1 1 !J~:;~I {.=s :"',.1 ",a71 1.11 fr'l7 H. f:j 

lqrfi 27(l1}~!1 :JOH7:1}'O "L~}9,t),.i,2 1.:W~)11 (1,1:1 

IfJii :W:l'..?:~l 'Jl;;fd.~i b. Hlx71 L 1:~~I:lq {UI 

Hl('x 2'1T~.2i :t,)\:U.t! n. t;~~'lO 1.'},!.:"177 0.10 

""tlH".{ ( ';\I"II"lt .t fr'lfH \' .t"~\'t.rth\; ItHd ~fahwitllst f lW«:Jl 



'rnbh~ 2 Sltbstltlltinu amI nulpnl f'XI,H\:Hr.Jnn t~lIl,l('i& 

in J:;lll{m<~S(\ klanufa('t.ut'in~ 

La.hour 

"tIl!). 17 412.7:3 479,00 

,(j2tL~4 717.1n Tl0.lN 

·iSS:JAO ,Un.2M .;t(UAI 

,/'\:4a.27 l'2;·VUn n:r;.74 
JO·12.0:) l~BUH lOX7.2~ 

'THO}}'; tiarAH mH .,t7 

1 ,!{',. .r~n Hm:n lXI{,HO 

Ibll.a:.i !)(){'~l.~rl 16lm,tx 

• ()2H.4H 2nfJ4Um a10.Hk 

lO()(i,(r; ··;IH47.27 ·11!lL24 

. 220.:n-t lO2:Ul'l l:lH,Nh 

(j:17.xO ;J'1l-\1.nl !'j(jT).;) I 

17H,tJ flU.HI tal,.:\7 

{}2;1,nn 
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aOT.21 

7~1.~~ 

I~a,m( 

~-.(h.r:t 

~!ls..(jn 

94.51 

IIP •• lO 

:tL:r; 

~'I:IlSf 1\ 

-.lLI .. ~l\· 

O.H2 

O.Xl 

0.80 

o.ri!! 
n.!lN 

U.l~* 

n.m 
0.29 

n.:.M 
rL2~ 

(L~2 

lL Hi 

{),HI 



Xl 

FIgure 1: Substitution (XJ\ to Xa) and o.u.tput.expansiOn(Xa to Xe) effects 




