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A PROTOTYPE MACfiO-MOnEl. OF THE KAHUPAC i'.THING JECTQgJg 

DKVBLOH,VC COHHTRT.tfî 

1.  GENKHAL IMTHODIICTIOH 

»• Min purpoe« of thi. paper in to foremlat. a «i-.pl a »true 

turai »od«l of th. •anufaoturiiif Motor of ¿•«lopin« oountrit«. 

mm «concie« of th. »od«l are founded on ba.io m«ero«eon©«aie 
tttaory. 

It i« formulated as an interdependent linear equation .yet«., 

ta* paraaater« of «ach ainKla equation «or« ••timaltd by 

ordinary leaat «qua*©« ragrwiion. Siwatan.ou« equation» 

•atiaation méthode wer« not appli«d, boom»« of th« relative 

di.advantac lfl their pr«diotiv« ability (C.Chriat "Icono - 

••trie Model« & Nathod«,  196?, p, 623 f.). The par««ter. of 

tJ» «quatione were «stiaated ualn« absolute valúas of th« 

WttiaUt», but etperi.ent« with firet difference, and lof*- 
rithiM of tht data ar« also r«port«d in th« paper. 

*!•*• ar« liaitatieha to th« applicability of our result, du« 

t© «i« underlying »aeroeootioaio concept of th« node] and tu« 

•olitienl eituution in th« contri«, und.r infatuation. Tl.» 

availability of data hat oonaequenoes for th« ¿«aigu of th« 
«od«l too. 

On« of th« baaie aeetwption« of lea at «quarr- r«6T&eiioa 

»•th©«* 1« the constancy «f the «tructar« to be ««liant«*. 

«li« a.euapUon nay b. riolattd by the actual ai tuat ton of 

Mi« é#T«lopin« countrie«, not only bacati.« of altering polioi«. 



and  chítnf.irifr environment ;il  f ne lorn. 

The period  covered by the- available data  (195« - I960)  is 

rather short  to make reaJiotic loriR term forecasts and the 

lack of data makps it iwponaible  to employ a more sophisti- 
cated theory. 

The si 2« and the variables of thie  prototype model of deve- 

loping countrien reflects the  information usually available« 

2.  THE THBOH ST I CAL MODSL 

Ine eeonoaetric aodel approximates  the eaonoay by a sy• tea 

•f equations in which the unknown variables arei real inooae, 

reel deasnd for manufactured goodo,  real iaiports, real ex- 

perts and the urica index of Manufactured goods- whose be» 

navi or is  to be analysed, These variables are called 

* «Idolen ou«". Bie given variablen of thie eye tea are for 

«sepie tbo foreign exchange r*tet  the taxrate, the foreign- 

prioe-levcl etc. These vriabJea are called "exogenous" 

variables.  Mien anticipatory values of the exogenous vari* 

«Mee are inserted in the equations,   the system oan be solvasi 

te forecast the values of the unknown    endogenous variables* 

Ike aodel  conciata of the following 5 equations. Hie barred 
variables are exogenous» 

CD   0 • f (P,t) 
(t)    Et- I <**, f, if) 

(3) « - f (D, **, B1) 

(4) r « f <J>, B1. Î1) 

(5) S - D • Ex - n 

According to (l) real autfregat« dettane for Manufacturad 

geoda (B) dependa on the prlce-inde* of aenuf suturai #>ods <*) 

m 
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and the mai   croue aonientio product (?). In equation (?) ex- 

porte (Ex) Icprnd on Cfü' (?}, th- (export) exchange rate 

(Xe) and forbici, donan-i (D f). The third equation relate« 

importe (M) to aë,;re(>itr demand (D), the (import) exchange 

fate (K ) and import dutieu (Ü1). The price variable (p},the 

deflator of the v^lue a.Ided of the indu«trial r.eclor, ie a 

function of a.^re^tt« demand (fc), the (import) exchange rate 

(X*) and iroport dutie» (D1). The last equation defxnee the 

real net incoae oj the manulacturinff sector (3) as the sua 

of agcregate real expenditure on manufactured ¿roods (D) and 

the difference of real exports (Ex) to imports (H). 

3. WIS REDUCED FORM OF Tllfei MODKt 

to tolva this eyntera of five equation« for the endogenous 

variables as a function of all exogenous variable«, we tran«, 

for« the otructural equations into the reduced form. Sin«« 

•fuation« (1) - (5) are li„onr in variables and parameter«, 

w« o«n use matrix notation! 

*>t 4 Cxt . ut (where ut 1« a randoa vector of di a turbane««) 

• i« a square «atrix of coefficients of the endoirenoue vari- 

*M«« (in our case Ì» x 5). C is a (5 x k) «utrix of coeffi- 

Clont« of the exo,renoue variables, where k io the nuabcr of 

the «xogenou« variable*! yt i8 « (5 x i) voctor of the enAQm 

««mm« variables, *t ie a (k x l) vector of the exo«enou« 

wiAble«, Solving thm system ve have «»oh endo^enoue vari- 

able a« a function of all exogenous variable«! 

yt - -B"
1 c x%  • lT1 ut 

I» this equation the «otrix product -B"1 C i« called th« 
EfiJUMtd for« i»atrl»r 

»« «lèsent« of the reduced for« «atrix can be interpreted 

«* •ultipU«r«. Tliia aearm,  that a olíanle of z unit« of * 

«paeifio exoirenous variable induoes a chan^ of the related 
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•ndoßenouc variable of z timen  the Multiplier". 

9f meane of  the reduced form we are able 

ft)    to calculate eatimnten of the endogenous variables for 

the »ample period, using the values of the exogenous 

variables of thia period 

b)    to »ake predictionn of the endogenous variables using 

anticipatory values of the exogenous variables. 

4.    THS ESTIMATED MODELS 

4*1*1« 3}£^S?»2d_ejuaUon 

f lilt      ê * 

lir.Veraie« 

1.1 li*   oe.296     «4.765 
I      , (t>.©27)    (U954) 
1.2 lia  40.197   . 

• (0.006) ' 

1.3 log   •1.659     -9.454 
!      ; jM**>    («.29«) 

M 1«« ! 
!      .j ; 
,&•}! <lf :*e.e«2* 

(0.045) 

-«2.955 
(?f.©54) 

« 0.579   *4.o37 
(0.151) ,(0.404) 

•61.42?3" 
(>1.52îi) 

«o.43i* 
(o.lîl) 

Intercept   R r 9V 

-26.87o 

-52.957 

- 0.7e« 

• 6»5?5 

•59.92« 

983 2.11j 

ft» 2.41 

•tl 1.7* 

747 t.45 

Hit »est iapoitant explanatory variable is th« GDP (Y).  Ita 

coefficient  is {significant in alaost each equation« Th» 

J 
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ooefficiont in equ.   1.1  noplicn  that an  inerente- of CUP of 

one million UH 8 will   ruino  the afferemo to demand  for manu- 

factured tToodo by ?26.ooo US $.   The elasticity of demand 

with respect to C))V unin<; avoraw values for ? and  u la 

approximately 1.7.  Thin moana   that an increane of l$ in 

GDP will  increase demand by  1.7'/,i.  Yhio in nearly  the same 

number aa the coefficient of Y in equation 1.3. 

The second important variable for the explanation of the 

behaviour of D is the price index of manufacture,, ^oods (p). 

Ite coefficient turned out to be significant and hac a 

negative eißn, which may be expected according to common 

economic arguments. An increane of 1$ of the prices de- 

creases D by o,6% (eqU.  1.5).  In fqU. 1.2 and I.4 we 

ttasa D   as a rather crude measure for import substitution 

eolici*« to test their effeuto on D. Since there is a sifni- 

ficant linear relationship between D1 and P (equ.  2.1, ?,4, 

2.6) we did not use both variableo as explanatory variables 

in one equation in order to avoid problems of tmlticolline- 

arity. As an indicator for industrial   Jemand for manufactured 

foods we use empleyement (s*) as explanatory variable in the 

lOßSJ-ithmc version (equ.  I.4).  Equation l.l  reflects exactly 

«is structure of the theoretical model and wan therefore 
chosen for th* reduced rowm. 
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The most important  explanatory variable ig  the ievPl  cf 

demand. An inerme of D by l milion UG >,  i„ 8Uppo8ed 

to croate Pxcea8 drmand  tn lh, chort  pun whlch ^ ^^ 

P by 0.09 index point«  (,qu.  ¿.,  .  2-J)#   Jm ^ of ^^ 

citi.»  thin „onna   that a 0.6>. inerba« in * io tht oonoo. 
q«.no. of a i* incroaoe in D (of equ#   M)>  fto rather iow 

.laaticity of demand a«, reported in  „qu.  ¡?.5 ^ be d«. to 
the incluaion of employant, wlioh ftxert8 ft ^^ ^ 

on th. price, but i8 muitiooUinear with demand (*qu.  M) 

To catch the impact of the eov«rnMnt policios to affect 

ind«.triali,ation we included the «ai„ policy variable«. 

in th« price equation we can ..e the direct and indirect 

•mot. of theo« governmental activities.  So e,cia* Uxt.t 

i»port dutieo and forexe« .«*»««. rate controle are all 

rlUWly 0Orr0laU'd t0 th« <**<« i*—, ».«fr. a ri- 
i» tht tu« or duty rate a«, well an a devaluation of th. 
P««Q has a ria. of the nrir» in.„i *ne price level ae its eonnequaiio», 

r«p..t t. th. „,„.„*. ,.*. MU.uliit.d at t  
th. saoiplr ¿§| 

B* w» 

¿T *    p « • »-»öS for x1 for i||f,erti 

and 

¿-fc »-i! • • 0.247 for X* 
F 

«». Ul , if yw ,.,„< th, confl()wTO   t 

«rwrltppinff eaoh other. 

«i... th. «nufaetu«,* pJ.l08 ltv>1 ^ ^ 
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Exciao tax rute snd  import   duty  r.\te wen; mjed  to repreurnt 

the  pressure of  the tax und   tariff nyaU.n on  nrxcry.   Tiiey add 

significantly to  the oxplanation.  The elasticity of prices to 

the import-Uuty-rate is +<,.¿6,   to   r.he oxci.ie  tax rat*- o.i?. 

The overall  influença of there policio will  become more 

obvious considering the reduced form coefficienti» in 4.2 he- 
low. 

4.1.5   Pj2-iïfô£*.22îî5!i2S.Î üi 

I .ft b » • U. 

Ho.Version Ö X1 »í P/X1.!»2 intsroopt H* W 
5.1 lin •0.264 

,(o.olB) 
-52.617 
(15.575) 

•?o.575 .96o 1.92o 

5.2 lin I+0.282 
(o.oll) 

-5o.l7ft 
(5.754) 

•25.982 • 9«4 1.69o 

5.5 lin •0.515 
(o.ol6) 

-40.174 
(';.6?4) 

+63.991 -14.©12 
(24.956) 

.991 ' I.602 

;5»4! log +1.242 
(o.o5o) 

-0.429 
(0.069) 

- 2.754 .985 1.908 

3.5 leg •1.125 
(o.o9o) 

- C.545 
(".125) 

. - 2.149 .953 ; 2.425 

5.6 éif •o.57o 
(0.096Ï 

-50.140 
(U.152) 

- 4.154 .882 2.564 

;5«7 èit •o.561 
(e.©72) 

-54.OÖ0 
(8.861) 

•64.Too - 5.526 
(?7.174) 

.959 2.927 

I« this equation ihe ¿*mmd for manufactured good, i* «^ 

pr«do.in*tin,T explanatory variable a,;ain. m,e «arírinal r**- 

»©naity to ianort induetrial #oods ie about +0.28 (oqu.5.2) 

and tho elasticity of imports with respect to denand is 
about *1.2 (equ.  5.5). 



The  two major policy   in» Irum-nta  to  control   instruí   im- 

ports  in  the Philippin,,  i,.-kVr  bren   th...  rxchan«o  rate  (X1) 

and  th«  import .iuty rate (l-1).   ,?üth yilrtohÌQa :u „ inclu(!ed 

in  the  estimated  o.juatiom..   For  the  exchange,  rate  wc urud 

the  import rate rt.-fUtod   by   ihn  whola„:,l„  |(ric«  in,,„  for 

imported goods.  Although wc could not   u.ciude  the whole 

information about multipli, exchanfo ratea ar,j  tho various 

policy actione r»ßardinÄ *xchanKe control,  our adopted 

•eaoure  for thi. situations secs to chow very rU^ificant 

and coaannly «-xnectcd result«,  A dévaluation by if, will 

decree real  import*  by 0.4* or m  tormn of ,,b«olut« v^uea 
(equ.   J.I   -  3.5)  a ri8# of  thc nxchMßti ratß  by one pwo 

hae th« effect of restricting import, by nearly 3c «iHion 
V3 |f cot, par, 

th« iaport duty rat« al.0 h«a expected negativ« effect on 
iBpOÇtf. 

1.2 

1.3 

.4 

1.5 

Wo also tried a variable rcpr*0entin« the ter»e of trade. It 
hM * *">BiU»« coefficient and adda significantly to the 

e*planation of the dependent variola. But nine« the    tt«. 

Of trada variable is nonllnw constructed wo could not use 

•«.*• 3.5 in the reduced fori» of the «od*l. 

y * b * »    A4 

». Version ,ejc 
dun    EX F 

M      lin     +0.074     +«.'>33 
(COIS)      (7. «jo«) 

lin     -M». 179 
(o,oof) . 

lin     40.136 
(0.0I2) 

lo»     +0.688     +0.575 
(0.240)    (o.?ö6); 

dif.    40.193     48.123 ' 
(0.001)    (6.498)' 

•M. 514 
(2.147) 

wj        intercept   H DV 
1     * ' ' 

-14.918     .761 I.08 

- 1.189     .%o 3.41 

-1.59o 
Í0.159) 

•o.6«jë    406.345      .986    2.$5 
(0.079) 

- i\o67     .832    l.io 

-0.521    - 5.5fc0      .571    j.Gl 
(0.I61) 
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To explain  exporte of  -naoMfacttire«!  /;*<oM&  wr u¡v<\  the   supply 

of manufactured /rooH»  (:;)   t-»o  the basic  oxpLimtnry  variable. 

Since th« protective jn I 11: i m- always; have uubnti^tial in- 

fluencia on ««porta it wui rather difficult to estimate a 

real i ji tic  export   function. 

Uaitir;  il'i- export exchan-e  rat« Xe no explanatory v.u iable we 

had renuitn,  which wet*»    ot  very natinfactory althou,-;*»   the 

coefficiente wer** poaitiw«   fu < »plain  the difficult  tiituation 

between 1%3 and  l'/»1) wh«n  there «er»»  frequent chan*;«» of tho 

exchange  raten ¿ia well  an other policy  actions we tried a 

duwtty variable with v.ttue  1   in 1-hcnc yer.rc an<1 o el0friere, 

wiii eh  improved  Ut«- ¡; latini ical nuaUtioo of tho e nt ima toa 

substantially. 

fo inventiz^ate lb* effect  of pricea,-we uoed the unit  valu« 

index of export« of «leve-lopin»; areas of" «anufactured çoods 

(P    ).  The coefficient   turrad out to i>« v*ry oi»?iifie«nt 

with an expected nt/rativo «ign.  If the  export-urie*?  level de« 

creance by 1  im*, x ptinl,  exports will  Jncreaoe by 1.6 Million 

Uli £ (equ.  4.3)« 

Finally  thu  la^ed export  variable wan   included to oho* the 

ti»e reaction of the a'? jus truant behavior (4»'j), 

e*2    BM» reduced fora of  the wod«! 

f» eolve tho ayatetn of five cqnationn  for  the endo, ertomi 

variabler, no functions of all  ex« ñnouo  variablen, we  trans* 

for« the nycter. of o true turai equations  into the reduced fora. 

For tho actual  procedure wo ««.-leered  the demand equation 
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no.  1.1,  thP .orico  .r-a.on „,..     .5,   *„«.  1 ^„-t  cation 

no.   5.2 ftW:   t»,o  rr|.ori   ...i„.itim, „n,    ;.;.   Tl  (l#l.BO  ,lPnnvlourul 

equations Wf> vh'-d   •..«   i<w•,,:J t ».îlfl ol   r>lip,.Iy, 

T"  Di   hx  - M 

á blook di.w.rn cf   t».,   cannai   otructurc   r.f   the „odnl   of  th« 

•uuf.oturina sector of th, nuijpp¿„c.t.  is ,,r,.oenUd in f 

A 1. 

»Bitltf CUT ».tiMU«,   of  the cneffarttmto of  the  pmmUvw 

of tho ttruoturtl equation. „ pet  for the endogenoua »atri» *, 

Labio    * ? 

th» pndof;0nouo Mtotyff B 

1.0 
-.95 
-.232 
0,0 
•l.o 

4.765 
l.o 
0.0 
0.0 
0.0 

o.o 
0,0 
1.0 
0.0 
1.0 

0.0 
0,0 
0.0 
1.0 

•l.o 

s 

0.0 
0.0 
0.0 
-.156 
l.o 

IMklMWWMM 

M 

3 

«nd for otogenous matrix Ct 

T a b 1 »      A 6 

Th,e eyo^-nom «atrii; e 

con«t. 

26,8To 
. - 5.232 
-25.982 
-06.545 

0.0 

-.2;>6 
0,0 
0*0 
e,o 
0.0 

ET rate 

0.0 
i.526 
o.o 
0.0 
0.0 

0,0 
• lo.415 
+  io.178 

o.o 
0.0 

,ex 

0.0 
0.0 
0.0 

• 1.590 
0.0 

«MU 

=L. 
0*0 
0,0 
0.0 
••658 
0.0 
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AfW irif<?rsion of  u and nultip} ication by C we ^ot  the 

reduce«!  form matrix  -li" Cs 

7 % b M    4 7 

The reduced forro matrix 

const* K'frat. %»»x 
SX 

du 
n  -55.65a .156 -5.oo5 -54.156 0.0 0*0 

V       i.«44 .015 l.O'jlO Y. 168 o.o 0,0 

Il      15.^26 .044 -2.411 -i9.'«lo 0.0 0.0 

Ik    91.816 .olO -.565 . f'09 -1.04o .Tel 
X     4o,25l .129 -4.159 6.545 -l.«4o .m 

all coefficlenta of the reduced foi,», m trix ¡»ave Ih* expecttd 

ßicns. Their «Altitude ?ia compared with thooe of ih« »tructural 

para»« tor a ohow additional iitforaation with ta^rê %& tita 

interdependence CR of the endogenous variât»] OB in the ntructurai 
fez«« 

4*5    jgygftgt« Of  ttie «nd^.onotta »aringa 

•» get an iMpression of the predictive performance of thii 

•odel v« coaputuri  the* erti wi ten of the endoßenaua variable* 

fro« the reduced form,  for the period under observation, 

estimât«« ara i»re»pnted in I i ça. A 2 - h $, 
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eooffloloftt 



- 14 - 



Fij. àl\ fuppty 

• f.,fLí- 
i 

.~L- ........ 
i 



- 16 - 

B.  URACIL 
5,1    B« Structural onuf^r« 
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¿Vom  the  '    v, ••••,< n,-   , t    ,, , ,,,r ''"'"'^   e>?'iat ion,   w>.  „•:<-.«!   no>    ,   j 
Tor 1hc  i"duo < ¡\ vm   .... .... , rm   ''••*'• Wi   «l'-n«'i.!   iß  a  fun- Mon   or 
•«p!n.viü,v.t   (¿i,).   !,,,,.   ,.,.,„,, /,   s 
r    . 

l"J  ' "f'   lht   Wie?   in-lox  of  naiiu- 

An   itic>-t«aH<<  of  «mi »ti/ii. r»t   „c ,., . 
. yi  Ut   oI  "1e W01 —r'  wUJ   rio* n^ri^at* 
demand by  ?. }v, ti;; t 

•   »-»••   »•»  •intor.ompun  inMrnriB,.  in demand 
por year   j.,    »5;. ..u I Jinn   iti; 4.   a  ri ..„   .,. 

o .,,,,,,  pol,,t  un]   ri,.iuo „dBBd 

v;  dre   ntata i,l mal]y  niynificnnt, 

•HW«t   i.  th. dc.tnatloe OIplana,ory wrUH       it 

. «nificant in .,n 4 nrKlem „,. t„# ^ 

2 ~ «d  ,i.-tr„nd twthcp ln t.quaUon l#4 nhom 

T«nsî. an incruaap of «nployinent hv   1' ^T» 

«-•*»«* „.„„, ln „,uuti„nno> 4i towu  _ 

«uleiy equal    f,<>  th*. t>ln.,t J <*i fv    r ^ ,     . 
/, 9£l#v   . tiajticjty (Jf demand with reelect to GJÏP 
KU*fi) xn tquatlon no.   1.^. Thio *iaaticUy „._  .. 
share of iiv¡ur.tri»i >,.. -•«• ,~* ... «**»*«- !,I,riaI )'' '<-•-! oti.on .-(   the G .Dr. 

$h« prier corjffA^ipnt,. i..,„, 
,     A 

!Wlj ,,,lvo  - «"'•«'rdii^ io  the ur^ument or 

all not vory «iÄ,,ifiCaili, 

* «•t« ,.z ..„„ M ln„te4d of „Hn iriM or routiw 

1. J    """ °r ""ju:•t^ia, prlce t0 ,;i,r *•»••»> — U..4. n,. „„erfloient la Bl(Wifle..llt in Uie Unw n 

it .upp8rtl, th, ^itai, t)lnt t„t„ riu¡tHi iriiee or 

«nura„tu,.cd coo,)o ,ec,.t„iic r(,Ml (iMMid for ^ n 

>>• «oritiotted  thnt we dui not  rini -<-,•;   *•     n not  "«-I r.tatiHlic.illy ai,.mifica»t 
•ffwt. on «tfrtrn^t^ A9man4 for induotri.l ,ood, of vari 

variable«, reprf^ntu»C public expenditur.. 
on« 
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5.1.2   The P/ì çiv-2--ii2- 

The development   of industrial   pric.i.fl in Uracil  nhowo a very 

irre/?uiur pattern. Prom  l<;)6o  -  196<?  (»rice  reso at an annual 

rate ui-tweon )(//• - 47'/ i'roi.; .1 >52  - I'Wi f»t an annual  rate of 

63f» - Qtf/i and lru;r. 1966   U- ivCb «L a r.'to  that the J im*d from 

40% to *o%. 

For an accurate  approximation of  Urn very ht,;h speed of 

inflation  in 1962 -  I966  the UHC  of a riuiai,iy variable,  re- 

presenting the  chancers  in policies after President Kubitachak 

left office i960,  was necentmry.   Nevertl'oletJB  fitting a 

linear function remained troublesome and lea«! to an undar- 

eatimation of price  development in the oarly and late 1960*0. 

* ft V * e o 

-r 9 
Ho, Varatoli       D X1 M dura      intercept        R* W 
|BMMVM«aMlKa 

2.1 . lin   o.¿2B     o.o'jfì                    -1V>.()W -»96.071 >91'¿       1*786 
(0,059) (o.o?5)        (4í).u?6) (ra.492) 

2,2*   lo*?       1.650     0,990                     -   o.O? -    7.051      .973     ; 1.61o 
(1.177) (o.521)                       (n.?49) (0.I09) 

ÍM      loe       0.57« -U7ÌO -24.967      .«28       O.041 
(l,4«9) (o.*X'4) (u.?6r,) 

The nrice level  is cours viorod   to be a function of real demand 

(B)  nnd  the import  uxch.mrfe rate  (X    •  ¿na]u<:iri& ¿incrimination) 

(aqu.  2«l), Ari  increai;© of demand by 1 million UU $ will in 

the short run incrcaae the price level by o.22tí imi«* pointa, 

Uoin& the data  of 196H a lo*;* increase of demand increases  tht 

price level  by  approximately  lb>.   In   terms of elauticil-ie» 

(equ, 2,2) the   retmits  -»mi  A Vf> increase  in demand will raise 

tha price index by  l.f>'/>4. During the  period of inveoligation 

the import exchange rate wao  ono of thb moat important instru- 

ments of  the government  to control  importa, A devaluation of 
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the Cruzo ;vo  lian  a  poiuUv» influr-nr«  on   tho  prie*  U-vel. 

According  to fqu.it.ton ?.2  ,i rlnvulu.it ion oi   I;, will   incidan«» 

industrial  pricen  by  :<pproximat»'ly ]•/,  Although   tho  fit of 

tho equation  in wry ,,ood   (li'   .,   .<//<>)  raou  air^l« coefficient 

iu  not  etatiatic illy   si^iiifionnt. 

5.1.3   ïtlg.i»i!2î;t_e^uatiori 

tabi  « 

Ho. Veriion       ß i* dum intercept ? H I)W 

i 
Un       o.184 

(o.ojë) 
-0,066 
(o,ol4) 

-99.«% 
(?7.8?o) 

-511.41o 
07.41?) 

.054 1.499 

J5.2 
< 

dif       o.2ol 
(o,o58) 

-o.o>9 
, (o.o5l) 

•77.4O0 
(3/.Or>7) 

- 10.898 
(44.77o) 

.735 1.985 

¡5il i©*       2.657 
(o.J7o) 

-0.347 
(o,o48) 

- o.2o2 
(o.o79) 

-    6.06^ 
(o.c54) 

'.911 ?»o©4 

Imporla are explained  by ag,;r«ff»te deaanrf  (D),  and the foreign 

•xehantp rat« for importe,   ino hiding di acri lin.» ti on by tariffa 

and import taxe« (X     ).  For the oaao reason a»  in the price 

equation a duMay.v--irii.ibl«  in introduced.  Th«: coefficient of 

D In «qu.   3,1  iß the marginal  prepeneity to impart,  ito value 

i« «,l«4.   If ietfifind rtrep  by one million US $t  iwporia will 

ri*« by 0.164 «ilHonti U:; |¡   tht   import el.-«olicily dM/dJ),D/H 

it very high, a l£ inerbai»* in demand will  increase imports 

ty 2.?6jí.  ïfce re.jinc.» of import auUotitution, which was the 

•»in Idea of the Brazilian economic policy until  i960  led to a 

aye tee of dmerimnHtion Against importo baaed on taxen, 

tariffa and the control of the foreign exohantfo r^tc.  Theoe 

three componente are oxprev.ned by tho v-triahle X*  . A devalu- 

ation of tho exchange rute  by io Cruaeirou will .'eoreanc importa 

fey ©#66 »ill, 0.3 $|   in tormo of elaaticitieat ä V¿ devaluation 

of the Crueoira will  d«er«aoe importa by o,547'/'.  ha can be aeen 
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fro» tabi o B 3,   thia vercion of  the  inport equation ßiveo also 

an appropriato  explanation of first absolute «tiffprince« of 
the variabloo. 

•S.l»4   ?i2_2ÏL>2£i.S3u-<'i'-,n 

T « *> If    M 

Mo. Version      Xe 

4.1 

4.2 

4.5 

4.4 

4.5 

Un 

lin 

lin 

dif 

1*8 

BJC -i. dum      intercept 

.°»°1T -o.Jo?    -lo.«>25      66.191 
(o.ool) (0.126)    (MW)    (2.50) 

»•<>15 61.946 
(©•ool) ('.».2oB) 

o,2ol -57.VÎ7 
.(•••34) (ü.T7ü) 

O.015 -o. 54«   -12.G27       0.86« 
<o.oo5) (o.lft)    0.2'j6).  (4.129) 

••W^ - 0.O92       l.V>3 
<•••!!» (0.0I6)    (o.o2 ) 

SV 

• 99o 5.04I 

.956 ?.52« 

.«IT ?.T®2 

•9e5 2.MI 

**** «»POft equation con taina only eKo~cnous vari ah lee as 

explanatory one«;  it in * rrttttcad for*' equation.  Export« are 

•Ipleine«! by the foreign exchange rat* f«r «»»porta (**),  the 

foreign rie»and (O ) and  the exports la^ftnl by one    «-riod 

(**%.l)«  According to the linear version (equation 4.1) which 

it used for the reduci d TOMI  real exporta would increase by 

0»1T© «ill.  US • asi a conooquonce of a devaluation of lo 

Cruneiros,  in tern» of elastici tie«? Uua »f»*ne (equation 

4«5) * 1% devaluation will  increase « xportn by o.Hytf.  11» 

autore^rrumv neh o «e explaino export« of period t,  by expert» 

ôf period t-1, nie negative coefficient expresuea th« policy 

of iaport-eubstitulion.    ocor in« to this concept the Govern- 

ment tried to restrain aporta, a hi/rh  Uvei of exporta of 

year t, would causi» ^ovrrrimont actionn to curb this devolop- 
••nt and to decrease exporta  in pori od t • 1. 
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5.2    The r'.'ducod  form or  !>r "-^M 

A» in the modo]   for   tfc* PMJ i1¡?,¿ncB v* triform th. 

•truetural  equals  in the reduce for...   Wo u*c demand 
equation no.   i.i.   Ulft  ,irlTO vqUallon Be>  ^   ^   .^ 

•duation no.  5.],   tho export optici, no.  A.j, an, tht 

dtfiniti«,. u - » • a - M. Tuhu b Oftowo tIie matr.x of 

•otffieionto of onderei« variable., The logical etructurt 
of the «pdoi  ic jrosented in fig.  B 1. 

KX 
D 1 

~o,?ff 

-0.I&4 
0 

-1 

1.425 
I 

0 

o 

o 

o 
o 
i 

+1 

o 
o 
o 
1 

•1 

für «h« exogenous «atril C we geti 

S 

o 

o 

•2 

£**>!•    B fi 

Aba «it im. E trend   XL X9 
KX 
& 

'». 1 566.19!»   -2 5',5.813 ,-255.087     0          0           a 

* W.871 ;         e               0        .a.o56     ö          o 

!* 5lMl0¡          «                o          e.066     o 
¡EX -66.191  '          0          •   '      "•     '            *        ,-' 
!. 1                            °            °       -«««IT   0.509 

Ava 

I. 

o 

•1T5.516 

• I9.a56 

• 10.525 

e 

Ifco reduced form matri r .»•l#» < *    u        . 
"""« •*   c *• »hown in tubi« B 71 
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T a t'  i   o    P ? 

Í *' * X Tr SRI i;x_1 dum canot. 

D   ¡-0.062 0 *175i9 +1.776.6 a H«,.y -¿'17.5 

P   i Ô.0455 0 + 4o. 1 +•    •lo'j.o 0 -152-3 -946,5 

M    -0.0776 0 - :-2,5 f     5¿6.2 P - 65»* . -551.5 

EX     0 , 0.16 u 0 -0.31° - lo. 5 86#2 

S      0.PI56 0.0I66 4145« 6 +1 4 So. 4 -0,5*9 ?43-5 220.6 

Ale already mentioned the coefficients of  the reduced  fowl are 

multipliera;  i.e.   they nxprese the r?nd effect of a change of 

an exogenous variable en the endogenous variables, after siaul* 

taneous reaction  of the syatee».  These multipliers together 

with anticipatory valued of the exogenous  variablen arc used 

for the forecast of th*» endofrenous variables.  In  the s>odol 

there are five émulerions variablea»   thruo  policy  variables 
i        e\ (instruments),  two foreign exchange raU-s  (X    »  X ) and a 

aeasurf? of discrimination, included in the exchange rete for 

Imports; two data variabiesi the tisae trend (Tr), eaployaent 

in the Manufacturing sector (Eta) and one predetermined vari- 

able,   the  lagged  exports (KX.   ,), 

Consider the demand equations  demand  io a function of  the 

import exchange rate (-0.062),  the .•• utonowoua addition  to 

demand,  °tiinetrondH,  (175 ',*)  and enploymont (1 776.6)  and 

e dununy varisb«*  (18B.B). Comparing theoe  livrea we find 

that  theoe coefficient» aro smaller than in the structural 

demand equation,   whore  f.i.  the coefficient of employment i a 

2 555.fl and  the coefficient of autonomous addition to demand 

is 255.09.   The coefficients of the structural equation over- 

estinate the effect of a change of lam or Tr;  tho simultaneous 

working of  tho model will produce r.ome compensating forces, 

which are reprasented in the reduced form  coefficients. 
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We  recognize that  the  joiport   oxwmnfcf» rite, employment and 

time trend   \rr  the domm.itirjK vxuftr'.inuii  variablen, which 

determine  the rndo^onoue» The aia,a  of the coefficients are x i expected   by  i priori   reasonJ nçi   A  devaluation  (X    )  will 

reduce demand,   incrcaae tin.- pri<".<:   level,   reduce   imports and 

stimulate   the  total  supply, tho export e*o) ane«  Tuie   (Xe) 

only influences  pxports und supply   positively;   the column 

(Tr) moHGures the influence oT time on th* endogenous  vari- 

able«,  theee are autonomous developments  (addition to demand, 

addition to import, addition to supply,  autonomous trend of 

the price lovel). 

Hie ooefficiento of the Bn column are all positivo while 

the la^.ed export ha» a delaying influence on export* ana 

total supply. The dummy variable measurer, the effects  of 

ine criai© after President Kubitschek left office. 

5.3    forto—tt of tht enuoggnoits variables 

Having s*»t up the reduced for« of  the model, we are now abli 

to calculate predictions of the endogenous variables,   using 

the known values of the exogenous variables, to  test  the 

predictive performance of tuo reduced for» of the model, 

therefore we calculated nstimiten of the endogenous vari- 

ftbles for the whole period under investigation,  tne reoults 

presented Velow in figs.  no. B 2-6. 
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A  V V  li U I>   1   X     Al, 

A MODEL POR  TIÍE KANUFACTUH ING liECTOR  f'P THE COLOMBIA» 

liCOHGHY 

A» an exasipl«  for Ihp appi i rabil i ty of  the theoretical  sjodal 

of tht industrial  rector of ,m •ronomy  we bri'.-fly state the 

results of eatimaiioie for Colombia i 

1. Thi structural forro: 

1.1   Dg»*nf_Í5l 

again demand in seen as a function of tïDP at factor cost« 

but heyy influence of tha ¿'overnment «an »lac be recogniead. 

Subsidies har«  a eignificantly pooitive «otfficitnt and 

taxas orb hou» eh old B or corporati one have« rwçative coeffi- 

cients (both  are meaoured   in unit» of panos). 

(1) D - -345.7?£ * .32r) Y  *   .51o Sub - 75.*76 f*1 

(o)      (5i)        un 

R2«  .994 W     i.67o 

(2) » *  -456.179 • .íí»6 If •   .509 Sub -  158.11© TC 

(li) (?7) (26) 

I?-  .992 ÌW « ?.oTo 

1.2   PtAcr index (p) 

Hart the «a** approach as in the sodai  for ih« Philippin«» 

ha« baan adopted und »huws the expected result». 

f - -122.473 4  ,?45 b •  3.o0© X1 + ?%4M »Í 
(17) (H)        (69) in)    * 

«g- .?86 0W - I.UÎ7 
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i.5     l5C£tt^   (Mi 

The basii- variable   IA-UII   in derun!,   Aipr  the »»xcl; m^r  rat»? 

for  imports  is  itir.lwixr.ff an lefor*». Addi.Uonaliy w« aaov  tho 

influence of  the Í >r«itrn  cxciiunt:« r<;n«rv*8 „n thv   imports 

of manu f ne tur ed íroodci. 

(1) M «  -70.494 •   .2«') 1> - A.fj'io X1  •   ,ly5 FIL 

IT- .77'» ÜW « ,?.715 

Inot«ad of tha exchun;/*» rat«? one could nia© u»*i tn# rate for 

in port »lutine. 

(2) K - ?%7?« +  .171 0 - .604 Ö* 
(15) (16)    ' 

R2» .802 DW - 2.592 

1,4    fi{2£i».lHl 

In thia aquation tht» only «i^iTicant variati!* turned out 

to lia tha «»ehanií« rat* for exportB with the right aign MB4 

a high degraa of explanation, 

RX - 2.9£5 • 1.241 X*       9? - ,M%        Mt • 1.595 

This la «gaia d«fi»«d by th« dafmition 

S - D • m - h 

?h# nuaber« raporteá in par«nth«sia below th» est instad 

paraauWa give th» standard   deviation of tha oe#ffieia»t aa a 
percent»,e of it* vnlun. 
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Equation», » (l),  V, M(l) and K toffeiher wlth ^ deftnJtl0|| 

for S yield the following reduced fora» 

oonet. nub. BJ 

t>   «345.727 
£   «2o6.999 

I»,     2.963 
Ä   -170.Y82 

.3lo 

.076 

• o89 

o.o 

. 22o 

-75.767 

-16.651 

-21.929 
o.o 

-55.837 

¿à in. 
o.o       o.o        o.o o.o ,525 

5.08© 25.482    ©.o o.o .079 

-H.«5o   o.o      ,19§ o.o .o94 

e.o       o.o        o.o 1,241 o.o 

tt.«5o   e.o    -1.95 1.241 .231 

I*   At * tosi f©* the forecasting ability we rivo Ih« ex 
pee* preposi« for the year i%& 

•arisele estimated obßorvod difference 
9 1  ¿n,(M 1 275.27« • «6#5 
F ?fe9.^oo 271.OO0 - 1.799 

•     II l»l.?o5 195.Ilo - II.404 
IX ¿»l.yio 26,ü#© - 2.92o 
3 1  114.878 I I07.000 • 7.878   ! 
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LT PEBPp      B. 

LI3T op VARIABLES 

r 
Bx 

M 
f 

* 

?» 
yf 

8 

SUD 

t» 
f* 
ftp 

I* 
.1 

• • • 

• »• 

• » t 

*• » 

• • • 

• • • 

• • • 

» • • 

• » • 

• • • 

• • • 

• • • 

• •• 

• • • 

• » • 

• • • 

• • • 

• • • 

• • • 

• • • 

t • t 

real domestic* demand for manufactured goods 
real foreign demand for manufacturad grind« 
iaport duties levied on manufactured goods 

rate of import duties lavied *n manufactured goods 
•»ployaont in the manufacturing eeotor 
excise tax rate 

real exports of tmnuf oc tured goods 
foreign exoh ange reserves 

fml imports of manufactured goods 

oí valut added in the manufacturing aector) 
export price index of developing countries 
«hole-sale-price index 
ÖM* deflator 

•upply of »anufactured goods (real income of the 
•mnufacturing sector) 
•ubsidiee 

taxes on households 

tasse en consumption 

time tread 

foreign exchange rate for export! 
foreign exchange rates for imports 

förmig» exchange rats for imports inoludlag 
«Ueriainatio« with tariffs and taxes 
duB»f variable 
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Ü2C.2l-í-t.,<,° A 5  * A 4i ^ i - n 4s 

lin d'Viot.er;   Mi.» t.  ih« r»j.;.cí>r.fiion wa>. »•••ilrulftt^d with 
ftb.'Hih.t.H v.ilu.—   oí   thr>   y.u-ifibliu 

lo*; deuntr«   tlt,-i!,   the  . »•.rroaoi or. w-u» c.i J culoted with 
loèrarithfti.!  oí   thw  v. ri.iblefl 

dif denotes  that   the  recésalo» wan calculated with 
fir.;*  difference* of the variable« 

starred  coefficients indicate,   that absolute 
valúen and not differences of the variable 
wer« uuwfl. 

file nuafcora in braoket» tinder the coefficiente tre their 

standard deviation©. Ve oonaider a cepffiolent ntátlsti» 

ealljr iiiiT.if leant,   if it  i a greater than %m timo»    il« 

etindard deviation. 

2 
m in H »BOiure of the f.oodnone of fit 

W IHirbin Uateor» d-otatlatieai provide« a teat of 
autocorrelation of t«*> ri»e.idualn. 

íU 






