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A_PROTOTYPE MACRO-MODEL OF THE BANUFAC IMTHING GECTOR OF
DEVELOPING COUNTKI .S

1. GENERAL INTRODUCTION

The main purpose of this paper is to formulate a simple struce
tural model of the manufacturing sector of developing countries,
The economics of the model are founded on basie macroeconomic

Mo

It is formulatcd as an interdependent 1linear equation syatem,
the parameters of each single squation were estimated by
ordinary least squares regression. Simul taneous equations
estimation methods wers not applied, because of the relative
disadvantage in their prediotive ability (C.Christ "Econo -
&¢tric Models & Methode, 1967, p, 623 £.). The parameters of
the equations vere estimated using absolute values of the
variables, but experiments with firet differences and loga-
rithme of the data are also reported in the paper,

There are linitations to the applicability of our results due
to the underlying ®acroeconomic concept of the model and the
political situstion in the ocountries under investi,ation. The
availadility of data has oonsequences for the desin of the
model too,

One of the besic aseumptions of least squars: re;reesion

meothods is the constancy of the structure to be estimated,

Thie assumption may be violated by the actual situation of

She developing countries, not only because of altering policies
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and chang ing environmental factorn,.

The period covered by the available data (1958 - 1968) ise
rather short to make realistic long term forecasts and the
lack of data mskes it iwpossible to employ a more nophistie-

cated theory,

The size and the variables of this prototype model of deve-
loping countrien reflects the inform-.tion ugually available.

2, THE THEOHRTICAL MODEL

The econometric model aporoximates the economy by a system

of equations in which the unknown variables ares resl income,
resl demand for manufactured goods, real imports, real ex-
ports and the jrice index of manufactured gonds~ vhose be-
havior is to be analysed, These variables are called |
*&dogenous®, The yiven variublen of this system are for
exsmple the foreim exchunge rate, the taxrate, the foreigne
price~level etc, These v.riables are called "exogenous®
variables, When anticipalory values of the 8X0:;0N0Us vari-
ables are inscrted in the equations, the system can be molved
to forecast the values of the unknown cndogenous variables,
the model oconsists of the following 5 equations, The barred
variables are exogenouss

(1) -1 (p,1)

(2) ex-r (%, ¢, BT)
(3) na-t (n, 1, pt)
(@) per (n, B, 1Y
(5) 8-D+kEx-nm

According to (1) real agyresnte demand for manufactured
soods (D) dopends on the price-index of manufactured goods (P)
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and the real ;ross domestic product (¥), In equation (2) ex-
porte (Bx) deprnd on 6DV (7), tho (export) exchange rate
(%%) and roreim demand (5 "), me third cquation relaten
importe (M) to agiregate demand (D), the (import) exchange
rate (%) ang impert duties (0'), The price vuriable (F),the
deflator of the value added of the induatrial nector, i1g a
function of agrrepgate demand (D), the (import) exchanece rate
(x ) and import duties (Di). The last equation definee the
real net income of the munulacturing sector (5) as the sum
of agsregate real cxpenditure on manufactured roode (D) and
the difference of real exports (Ex) to imports (M),

3+ TUE REDUCED FORM OF Till, MODEL

To solve this system of five equations for the endogenous
variables as a function of all exogenoun variables, we trans-
form the structural equations into the reduced form., Sinee
equations (1) = (5) are liueor in variables and parameters,
We can use matrix notutions

By, + Cx, = u, (where u, is a random vector of disturbances)
B is a square uutrzx of coefficiants of the endojrenous vari-
ables (in our case 5 x 5). C i a (5 x X) matrix of coeffie
cients of the exo:enous variables, where k is the number of
the exogenous variables; Y, ie a (5 x 1) vector of the endo~
gonous variables, x, ies a (k x 1) vector of the exorenous
variabdbles, Solving thisn system we have each end05enoua vari-
able as a function of all exogenous variables:

-1, -1
’t""n th#B I.It

In this equation the matrix product -B"1 C ie called the

Xeduced form matrix,

The elements of the raduced form matrix can be interpreted
a8 multipliers. ™is meann, that a change of 2 unitw of a
opecific exopenous variable induces & change of the related
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endosenous variable of z times the "Multiplier”,

By meann of the reduced form we are able

a8) to calculate estimiten of the endogenous variablee for
the sample period, uasing the values of the exogenous

variables of this period

b) to mske predictionn of the endogenous variables using
anticipatory values of the exogenous variables.

4. THE ESTIMATED MODELS

4:1.1. The demand squation

e 45 o p B0 .

‘ W
Wr.Version. Y P ¥ m  » Interoept B° IV

‘1ol 1R 40,226  =4.765

T ‘ f(u.eﬂ) (1.95‘). ; o . B ?“.P?ﬁ ;a%‘“ 20’_5‘
.2 lin 40,157 . -82,953 32,957 983 2.11
N (9% N < R A
1e3 log 41,659 -0.634 - 0,786 .,980 2,41
1 ey (e e B4
1.4 log | ; - 0,573 +4.037 + 6,575 691 1.70
by (0a151) (oo40d) o
15 dif 40,082 ~61,422" =032 -39.920 (747 2,43
e (0.045) (31.525) (0.333) A

The sost imporiant explanatory variable is the GDP (Y). Its
coefficient is visnificant in almost ecach equation., The




coefficient in equ, 1.1 uaplies that an increnec of COP of
one million US § will raise the acgeregate demand for manue
factured (oodo by 226,000 US §. The clasticity of demand
with respect to CDP uning; averasge values for ¥ and U ise
approximately 1.7. Thin means that an increase of 1% in
GDP will increase demnand by 1,7%. Thic is nearly the same
number a3 the cocfficient of Y in equation 1,3,

The second important variable for the explanaticn of the
behaviour of D is the price index of manufactures. coods (P),
Ite coefficient turned out to be nignificant and hac a
negative sign, which may be expected according to common
economic arguments. An increane of 1% of the prices de-
creases D by 5.6% (equ. 1.3). In equ, 1.2 and 1.4 we

uaed D1 48 a rather crude measure for import substituticn
policies to teot their effects on D. Since there is a signie
ficent linear relationsiiip between D' and P (equ. 2,1, 2.4,
2,6) we uid not umo Loth variables as explanatory variables
in one squation in order to avoid problems of multicolline-
arity. Ae an indicator for industrial Jemand for manufactured
800ds we use employement (Em) as explunatory variadble in the
logarithmic version (equ. 1.4). Equation 1.1 reflects exactly
the structure of the theoretical model and wan therefore
chosen for the reduced fornm.
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The most important explanatnry variable 19 the ievel of
demand, An inecrcage of Db 1 Million U3 %, is supposed

to create excess demand tn the short run which will raige

P by 0409 index pointy (equ. 2,1 - 2.3). Im termm of elasti-
cities thin means that o 0.6/ increase in F ig the conpc-
quence of a 1% incrcage in D (of equ, 2.4). the rather low
elasticity of demand as reported in equ, 2,5 may be due to
the inclusion of employment, wh-ich exerts a strong influence
on the prices but ig multioollinear with demand (equ. 1.4),
To catch the impact of the government policics to affect
industrialization we included the msain poliocy variahblesn,

In the price equation we can sec the direcot and indirect
effects of thege governmental activities., So excise taxes,
import duties ang foreipen vXcuange rate controls are all
positively correlated to the price indox, Therefore a rise
.4n the tax or duty rate as well ap a devaluation of the
P®80 hase rise of the price level ag jits consequence,

The partial elusticity of the manulacturing price level with
respeot to the exchange rateg calcul.ited at the average of
the sample ig;

i .
ﬁx - L ¢ + 0,208 for Xi for imports
P

and

&_{B .__ﬁ * + 0,247 ror X°
P

There is only little difference betwoen these two elasticities,
Sspecially if you recard the confidence intarvals, they are
overlapping each other,

These values indicate that & devaluation of the peso by 1%
raises the manufacturing prico level by 0,2%.




Excine tax rate sand import duty rite were used to represent
the presgure of the tax and taraff systew on prices, They add
Bignificently to the explanation. The vlogticity of prices to

the amporteduty-rate is +..26, to uhe oxcite bax rate 0.12,

The overall inflnence of these policirs wiil become more
obvious conasidering the reduced form coefficientys in 4,2 be-

low,

4.1.3 The fmport equation (M)

Iable A3

No.Version . 1 1 12 N
; raion ? b ) ¢ D P/X".P° intercept é R o
3.1 1in 40,264 | -52.617 +20.373  .960 1,920
, o 4 ;(0-913) v (13.373) ‘ o ‘ o ‘
342 1in ;40,282 -30,178 425,982,984  1.69
A LI D R C 24 1) R | | | o |
3¢5 lin 40,315 . -40.174 +63.991 -14,012 ,991 . 1.602
o  (0.016) (5.624) _ (24.956) |
3.4 log 41,242 -0,429 | - 2,734 .983 1.968 '
e (o0050) - (0.063) ‘
3+5 log 41,123 - c.343 - 2,149  .953 | 2,423
ST ovego) (ed2y) 0T TR T
3.6 dif  40.370 -50.140 - 4.154 ,882 2,364
. .(00096‘ .‘(llc¥52) o Lot ( : T
i).?; aif 40,381 34,080 +64.700 - 3,526 .-9’9“‘20921?;
o (0.072) (8.861) (27.174)
t ) ’1

In thie equation the Jemand for manufactured goods is the
predominating explanatory variable arain. The marcinal proe
pensity to import industrial goods is about +0.,28 (equ.3,2)
and the elasticity of imports with respect to demand is
about +1.2 (equ. 3.5),




The twn major policy instrumenta to control industrial im-
ports in the Philippines have been Lhe exchange rate (Xi)
and the import duty rute (Di). Poth varsiables are included
in the egtimated equations, For the exchange rate we used
the import rate deflated by the wholasale price index for
imported goods, Althouch we could not inciude the whole
information about multiple exchange ratcs ard the various
policy actiong regarding exchange control, our adopted
Weaoure (or this situations scemy Lo cliow very significant
and comronly expected rcoults, A devaluation by 1% will
decrcase real imports by 0.44 or 1n terms of abaolute values
(equ. 3.1 - 3,3) & rige of the exchange rate by one peso
hae tha effeet of restricting imports Ly nearly 3o million
US §, cet. par,

The import duty rate aleo hus expected negativa effect on
imporxts.

We also tried a variable repreccenting the terms of trade. It
has a positive coefficient and adds significantly to the
explanation of the dopendent variaitle., Dut vince the terms
of trade variable is nonlinear constructed we could not use
equ. 3+3 in the reduced form of the model,

4.1.4 The export aquation

- - wn W an

Tab le A 4

. o
. Veraion S « x*® | el dum sx_l intercept K® Dv
14n 40,074 48,533 ‘ 14,918,781 1.08:
| ’(o.ola) (7.goa)j N ‘ .
lin  +0.,079 +14.314 - 1,189  .960 5.41 -
" (oc.006) ; o (2a4y) o '
lin  +0.136 <1.9% 40,658  +06.345 ,986 2,63
. (e.012) (0.159) (0.079) L
- log 40,0688 40,375 . f - 2,067 .832 1l.l0.
- (0.240) (o.286): . |
dif, 40.193% +8,123 | =0,32) = 5,50 .571 1.61

(0.081) (6.498); (0.161)
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To explain exports of acnufactured ;,o0ds we used the gupply

of manufactured roode (1) ags the basic explanitory variable,

Since the proteciive peticies always have substastial ine
fluencen on exports 1t wais rather diffacult to cstimate a

realigtic export functlicn,

Using tlro export exchan: o rate X" ao explanatory vasiable we
had reasultn, whicl were ot very salinfactory althou;sh the
coefficienic were peaitive, fo explain the difficult usituation
between 1965 and 1597 when there were frequent changes of tha
exchange rales ag well an otiier policy aclions we tried a
dummy varinvle witiv vidue 1 1in these yeoare and o elsewhere,
which wwproved the statistical sualities of the caotimates

substantially,

To inventiszate tihe cffect of prices, -we uced the unit value
index of exports of developiny; areas of manufactured ecoods
(F’e:). The coefficient turned out to Le very significant
with an expected nepative nign, If the exportenrice level dee
creases by 1 ind.x peint, exports will increase by 1.6 million
Us § (equ. 4.3),

°
Finally the lageed cxport variable vas incinded to show the
time reaction of the acjustment bennvior (4.Y9),

2 ced [ of the wmwodel

To solve tho nystem of five equationn for the endo, enous
variablec as functlionu of a«ll axo enous variables, we transe
form the syctem of utructural cquations into the reduced form.

For tho actual jrocedure we uclected the demand equation




b

no, 1.1, the srice cpatinn na, L4, the Lane=t wquation

noes 542 anc the export SQuation noe S04, T tnere Lehavioural

equations we adced *re ol ol aunplys

5w« Dy Ex - M

A blook diagram of .. caural structurc of the model of the
manufacturing sector of the Philippisien
Al,

is presented in fag,

Using our estimates of the coefficientn of the parameters
of the structural eqguations we tnt for the endogenous matrix B

The agdogerwgu matrix U

R s
1] 4 M Bx 8
1.0 4,765 0,0 0,0 " 0e0 D
=95 1.0 0.6 0,0 0,0 P
“‘.232 [« Y I‘Q 0,0 0.0 "
O T 0.0 0,0 100 "0136 &
-1.0 0e0 : lcg 01.0 100 3
and for exorcnous mwa trix <1
Iable A6
The &no t
i o ex
Yx ET rate X | 4 IR_I

. ..2;’6 Q0 ' Qe O 0.0 040

© 0,0 = 1,526 - 1lo.418%5 0.0 0,0

0,0 0,0 + 30.178 Cel 0.0

0,0 0.0 0.0 + 1,%% 4658

- 0e0 0,0 0.0 0.0 G.,0
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After irversion of B and multiplication by C we get the

reduced Torm matrix -B"C:

Table A7
const, ¥ Efrat. xt p™ B
n "50658 196 "5.005 ‘,4.156 0.0 Q.40
P 1,844 L0195 1.090 7.168 ' o.0 0.0
M 15.926 o044 =1,411 -35.Hl0 0,0 0.0 | *
Bx 91.816 e018 =565 L9 21,840 . 761
X 40,231 129 -4.159 6.943 -1.840 . 761

All coefficients of the reduced fous w trix hiave the expectcd
eigns, Their magnitude as compared with thooe of the structural |
parametors show additional inforuation with regard to the
interdenendencicn of the endogenous variables in the structural
form,

4.5

®o got an impression of the predictive pcrformance of this
sodel we computed theetimates of the endogenous vatriables
from the reduccd form, for the period under observation,
These estimatey are presented in fige.A 2 - A 6,
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+0, 0¥ A . !iq-{

Bleck diagram of the strustursl equetions used
in the reduced form of the model

= endogenous variables = lagres endogenous
variables

Q = OXOgenocus varisbles = value of the

coefficient




- WY -

‘-
e am
t

4

.
e N S




: Supply

Fig. A

- e —
. i H :
. . : < ememe fem .T s H ﬁ [
: : R ! N
R ——— - —
H ! . : : . : T M
p . . : H Lo o . . : .« .2
- Foe e e Fpirmraa Tl SESER s S SO e .
H : H H . [N . : . i
1 : ; . :
e 3 . - 3 : L w
\ o H I . o : . ) o3t
R e Y = e i ]
. : : i i . R | 2 m o .mm P
e R N L3
: : S 3 EIRNS SITTITNE IRLEs: 1
T gy T - — - 3. .
- | Tl P ! .
S T~ SRS St H i
e e SRR
T * T3 T " ™
N . . F | S : St H
NI S PRSEERER LTSI 3 s -
; . . 1 o ot L3 . .. ”.
-
. ey SEREEEE I Ll o 1 .
O !.c:‘lr.....iw\ : = =4
™ Y ° * ST ret
R T I : '
- - - k3 -
Py - > el ~ *
: : . e
.- . -
7Y >

.

femeadiva.
e

¥
[ RRS

. ‘
cotveavarfesse

..

s

LR e

. —

14 QP

* .
M .

o




L X 2 ¥ T3

L

- 16 -
3

tru

B, HRALIL

(]

5.1

Helsl _'!’l_\g_ggga{xd__e uation

T sYYyYY

(91c°0) - {(820°0) (192°0)
EACK ever  ge6°T i - lgoco- ,. , 192°T1  ¥or Gy
(210°0) . (920°0)  (ggo-v)  (9g1°0) ,
gIvez TLE® £62°¢ €50°0~  gg2*o €€€c Bor ¥y
| o (281°22) | (6rveg9) |  (evL-€£9)
¢oe*1  1ese e85 I k¥icof - Y6 ¥vg 1 3T o1
(996°c22)  (€56°97) (6cg°yoq)
g50°g zi6° 86£°269 T- S6l°ec2- TPy cor ¢ wrT  2°7
(€L9°902) (656°0)  (Sot°L9) (¥¢6°97a) :
y20°g ree G6T°99¢ 1~ 191 A e leo*ese  €Te°€CC 2 ®VIT T°1
P E deamwr gy x w 3 woyesey scg
T SO e T T




- )] -

From the © v, .. in. .y Phe demard eqnation, we yeed no., J,1
for the riduc. 1 '\ rm el e doane e g funciron or
employmert (sin), time 40 nd (re) one i praiee andex of mon-

factured (oo (1),

An iucyease of omy "eynent of ene worier Will rise apgresate
demand by 2,34, ug Y Pete, Lhe avtonomeus increage in demand
i '
Per year 1o 244 G0 liep g 4, a rise of irriens of wanulactured
goodrs by onc indey Poirt will reduce roq) demand by 1,4 million
Us 8. Using the data of 1208 a 10, nereare ol tha price index
/
would reduce recal demand by 2. A1l coofficients (except the

price eoeff:cient) are ntatistioally significant,

Bmployment ig the dominating explanatory variable; it im
sinificant in .11 4 veriione of the oquatlion, Introducing
employment. and time-trend togethor in eyuation 1,4 shows

that an fnercase of employment by 17 wil) increase demwand

by 0.953%, The two elunticitien, employment (0.933.) and
Uine-trend (o.291) ip *quation no. 4, together, ave approxi-
mutely equal to the closticity of demandwith rcopect to GhP
(2.26£) in equation no. 1.9, This elasticity shows the [Towlg
share of induntrigl Pracantion of (he GBI,

The price coufficienty have - aceording to the agument of
edononic theory - the expected negative nicnp bhut they are
all not very nignificant,

In version 1,2 and 1.3 inntead of P an index of relative
prices (the ratin of induutrigl price teo {pp deflator) was
used. Phe coefficient Lo nimnificont in the lincar version;
it supports the hypolhieaiec that faster rining prices of
manufactured roods decrease resl demand for them, It should
ve mentioned that we did not finj slatintically ai,mificant
offects on agarecated demand fop industrial reods of various
variablens reprenenting publice expenditure,
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5,142 The price _equalion

Te develnpment of industrial prices in Bragil nhows a very
irregular patiern, from 1960 - 1962 price rouse at an annual
rate uvotween 1G9, - 470 from 19ynh2 - 196 at an annual rate of

637 - 90/ and from 1960 Lo 1u6t abt a rote that teel ined {'rom

40% to ,1'0%0

Por an anccurate approximation of the very hish speed of
inflation in 1962 - 1966 the une of a dwmy varinble, re-
presenting the changes in policies after President Kubitschek

left office 1960, was necenoary, Neverthclese fitting a

linear function rermained troublesome and lead to an unders

eptimation of price develojywent in the carly and late 1960's.

X

; ?o. Version D xt L dum  intercept R v
% 2.1 ln 0,228 0.0Y%8 -179.91%  -896.0671  .972 1,786
; , (04059) (0.023) (45.0678) (f1.492) :
2.2 log 1,659 ©.9% - 0,652 < T7.031 .97% . 1.8lo
T aam e () (ode) ;
1 2e3 log  8.578 -1.70 - 24,967 028 . 0,841
| (1.489) (04964) (ve265)

The nrice ltevecl is cousidered to ble 7 functien of real demand
(D) -nd the import exchange rate (X! , incluiing dimerimination)
(aqu, 2.1)s an increave of demand by 1 million US § will in

the short run incrcase thic price level by 0.228 index points,
Uning the data of 1968 a lo), increase of dewand increases Lhe
price level by approximately 184, In terms of elasticilies

(equ. 2,2) the results aret A 17 increase in Jemand will raise

: the price index by 1.6%%. During the period of investipation

é the import exchange rate was one of the most important instrue

: ments of the jgovernment to control imports, A devaluation of
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the Cruzeiro has a ponitave inflacnea on the price luevel,

Accordiny to rquation 7,2 o devuluation ol 17 will inervase

industrial prices by approximately 17, Altheugh the it of

s
the equation in very .cod (R - ,9719) cach sinrle coelficient

is not statisticully si;mificant,

LR R R

ra

tNo, Version D xi* dum intercept R

- —————, h

DwW

;5.1 lin 0,184 =0,000 «99,656 -311,410 B34 1.499

(0.036) (o.014) (27.8%0)  (57.412)

i
1362 dif 0,200 -0.059  =77.408 - 10.898  .735 1,985

(0:058)  (0.051)  (3/.657)  (44.170)

!5.3 Ylns 2,657 0,347 - 0.202 -~ 6.065 .91l 2,004

(0e570)  (0,048) ~ (0.079) (0.034)

| i ———————

Imporis are explained by agremate demand (D), and the foreign

exchange rate for 1mgorta, including discriwination by tariffe

and {mport taxes (x‘ ). For the same reason gs in the price

equation a dummy-varinble is introduced. The coef'ficient of

D in equ, 3.1 is the marpimal propensity to import, its value
i6 0,184, If devand rires by one million US 8§, imports will
rige by 0,184 willions U5 §; the import elasticity di/do,D/M
is very high, a 1% increase in dewmand will duncrease importis

by 2.26%, The re;ime of import subntitution, which was the
wain idea of the Brazilian economic policy until 1968 led to u

system of dircrimination against tmporin based on taxen,

tariffs and the contrel of the foreign exohanyo rﬂte. Theoe

threve conponents are oxpre:nsed by the variable xi o } davalue

ation of the exchange rute by lo Cruvzeiros will decrease imports
by 0406 mill, US $; in Lermp of elasticitient a 1% devaluation
of the Cruweira will decreasc imports by 0,347, A can be seen
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from tablo B 3, this version of the tmport equation gives alao
an approprinte explanation of firat abpolute differecnces of

the varialiles,

- - -

2adble B4
No, Version x° , Dr sx:l_“ dum  intercept R2 )}
4¢1 1lin 0.017 ) 0,509 <+10.%29% 86,191 790 3.041
g {0.001) - (eaaz6) (4,70) (2.313) .
4.2 lUin 0,015 . 61.946 .936 2,526
: (o,col). ‘ (.200)
4.3 lin " 0s201 ~37.567 817 2.7e2
; {0.034) (0.772) _
44 ' dif 0.01% -0.348 -12.827 0.868 .90% 2,811
- fewel):  (0.161) (5.296) (4.129) |
4.5 log 0,149 - 0,092 1,502 «95 2,007
’ (0.01%) (0.016) (o0.02.)

B

The export equation containg only exo~inous variahles as
explanatory onea; it is a reduced for: equation, [xports are
expluined by the turaign exchange rate [~r exports (X'), the
fureizn demand (D ) and the exports lagred by one -eriod

(ex _1) Arcording to the linear version (equation 4.1) which
is used for the reduced form real expurts would increase by
0,170 nill. US 8 av a consoquence of a devalualion of lo
Oruseiros, in terms of elusticities this means (equatson

4:9) a 1% devi.luation will increuss cxports by 0,149%. The
autore;,ressiv scheme exnlaino exports of period t, by exports
of period t-<1, The nepative coefficient expresues the poliey
of import-substitution, ‘6cor--ingz to this concept the poverne
ment tried to restrain exports; a high level of exports of
year &, would cause sovernment aclionn to curb this devalop-

msent and to decrease exporto in poriod t + 1,
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5.2 The ~cduced form of Lthe modal

Ae in the modal for the Philiyppince we transform the
structural equationg in the reduecel fors, YWe use demand
equation no, i.i, the yriee cquation ne. 2,1, the import
equation no. 3.1, the export egvatior nu. 4,1, and the
definitions _ w« p 4 i . M. Tudle 5 srows the matrix of

~ coefficiento of ondegencus variabless The losrical etructure
of the modal ic rrosented in fig, B 1,

Tabdle B 5

VIR ———

D | M kX 8
S
» .1 . 1.425 0 ° °
P -0.228 1 o ) °
. i ~0.184 o 1 o °
R , © ] o .1 e
'8 o= o +1 -1 +1 !
Por the exogenous matrix C ve gety

. b B 6
'-” : " R W N
. Abs.term, : [ trend xl ) o u.l o dum
D 1 566,195 -2 313,813 23387 0 o e . o
) o 896.671.5 0 " e 0. 058 ° o ; 4175.516'
M lae ;o 0 %066 o o . 499,85
| jn‘ -86,191 ! ° ° 6 ev,0l7 0.309 4+ 10,525

éﬂ o f o B ° ° ° . o

v —— . S T —

The reduced form matrix -3'10 is shown in table B 1




Table B

Xi + x© Tr m EX_I Jum conat,
D ;-0.062 o +179,9 +1.776.6 0 146,14 -17.9 .
P i 0.0435 0 +40.1 + Adoh5.0 o -132.9% | =946,5
M e0.0776 o L 72,5 4+ 36.2 o = 65,0 =351, 8
EX o 0.16 u 0o  -0.31a - 10.5 8642
8 " 0.0156 0.0166  +ld3.6 41 4h0.i =0,302 243.5 220. 6

Alc alreudy mentioned tihe coefficients of the reduced form are
multipliere; i.e. they expresg the end effect of a change of
an exogenous variable on the endogenuvus variables, after simule~
taneous reaction of the system. Theae nultipliers together
with antacipatory valuea of the cxogenous vailables arc used
for the forecast of the endogenous varirLles. In the model
there are five exuvicrnous variabless thrue pol}cy variables
(instruments), two foreign exchunge rates (xi . X%) anc a
measure of discriqination, included in the exchange rete for
imports; two dnta variabless the time trend (Tr), employment
in the manufacturing sector (1n) and one predetermined vari-

able, the lawged exports (iX, ),

Conasider the demand equation:s demand ig a function of the
import exchange rate (-0.062), the:tonomous addition to
denand, "timetrena®, (179 ¢) und enployment (1 776.6) and

s dummy variab.e (188,8), Comparing these fipurea we find
that these coefficients arc smaller than in the structural
demand equation, where [,i, the coelficient of ewmployment is
2 355.8 and the coefficient of auntonomous addition to demand
ia 233.09. The coefficicnts of the structural equation overs
eytimate the effect of a change of &m or Tr; the simul tansous
working of the model-will produce some compensating forces,

which are represented in the reduced foruw coefficientn,




We recoynize that the smport exchange rate, enploywent and
time trend .rc the dominiting excernoun variabien, whieh
deterunine the endopenous, The signa of the rrmff\clvnts are
expected by » pricri reasvniing:s A adevaluation (X ) will
reduce demwnd, increase the price level, roduce imporis and
stimulate the total cupply, the expert exalange rate (Xe)
only influences exports und supply positively; the column
(Tr) mcasures the Influence of time on the endogcnous vari-
ablesn, thene are cutonomous dcvelopments (adiition to demand,
addition to import, addition to supply, autonomous trend of
the price lovel), |

The oocefficienta of the B column are all pusitive while
the lageed expori has u delaying influence on exports and
total supply. The dummy variable measures the effecta of
$he crisie after Preasident Kubitechek left office.

5¢3 IRorgopsis of the endogenows variables

Having vet up the reduced form of the model, we are now able
to calcvlate predictions of the endo;enous variables, using
the known values of the cxorenous variobles, to test the
predictive pcrformance of the reduced form of the nodel,
Therefore we calculated nstimates of the endosenous vari-
ables for the whole period under investipgation, The rcsults
are prescnted helow in figs. no, B 2-6,
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AP Tl I X As

A MODEL FOR THE MANUFACTUMING SECTOR OF THE COLOMBTAN

KCONGYT!

As an example for Llhe applicability of the theoretical model
of the industrial cector of an economy we bricfly state the

. results of estimutions for Colombiat

1. The structurasl form:
1.1 Demand (D)

L L L X 2 X 4

Again demand is seen as o function of GDP at factor costs
but hevy influence of the government can alsc be recognized.
Subpidies have a wsignificantly pogsitive coefficient and
taxes on households or corporations have negative coeffi-

cients (both are measured in units of pesoa).

(1) D = =345.726 « .32% Y + .3l0 Sub - 75,676 T

(8) (51) (¢2)
R~ .994 W - 1670
(2) D=~ -438.179 + ,556 ¥ + 389 Sub - 158,110 T°
(11) (27) (26)
8- .992 D4 ~ 2,070
1.2 Price_index (F)

Here the same appromch as in the model for tho Philippines
haes been adopted 2nd shuwe the expected resultes.

P e ~122.473 + 245 D + 3.080 X' & 25,462 D1

(17) (14) (69) (51)
r%. 986 DV - 1.677
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1.3 Imgorte (M)

The basic variatle igain 1a dem: ni, Alac the exchange rate
for imports is in=luding as vefore, Additionally we siow the
influence of the {orei,m exchanygs r.serves non the imports

of manufactured eoodo,
re - 1] < - R . \i
(1) M To.A%4 & 209 D f.0%0 X ‘+ .;95 PXR.’
(22) (%a) (o)

R%w 776 DN o 2,713

Instead of the exchange rate one could aleo use the rate for
import duties.

(2) ¥ 25,798 + 171 D - 804 D
(13%) (15)

p%. 882 bW - 2.592

1.4 Exports (EX

2 L -

In thie equation the only simificunt variable turned out
to be the exchanse rate for exports with the right sign and
a high degree of cxplsnation,

BX = 2.9€5 + 1,241 X®  R% - .96  DW « 1.59%

1.5 Supply (s)

This s again defined by the definition
B =D+ BX oM

Beapark)y T™e numbers reported in parenthesis below the estimated
paramctors give the stindard deviation of the coefficient as a

percenta e of its value,




2, The reduced form

Bquations: D (1), P, M(1) and EX together with the definition
for 8 yield the following reduced form:

connt, sub, ) 'l'h x‘ D; B'XB x° Y

R 4

/]
n .169.9‘31 + 089 -21.929 ‘ -H.BSO 00 0195 T 0.0 009‘?

~Ms.021 o310 =15.767 0.6 0.0 0.0 0.0 i ,325

II.: 2,965 0.0 ' 0.0 0.0 0.0 0.0 jl.'dl " 0.0
, "‘17@.732 t0220 ‘55‘35? 5.850 0.0 -1095 '10241 “ .?’1

3¢ A» & test for the forecasting ability ve give the ez
post prognosis for the year 1968

M e
varigble estimated observed difference
m‘ i b
> 1 272,664 1 27%.2%70 - 605
p 269, 200 271.000 - 1799 -
: | 181.?05 . ’ 195.119 - 11.4@‘
j_ & 2%.70 26,040 - 2,920
[ 8 1 114.878 1 167.000 ¢ 1.878 .

BN e
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APPENDIX B

LIST OF VARIABLES

see reoal domestic demand for nunufactured gonds

ese real foreign demand rap manufactured gnoede

soe import duties levied nn manufactured gondg

ses rate of import duties lovied an nanufactured goods
see OmMploynant in the munufacturing seator

ees @xcise tax rate

se+ real exports of manufactured goodn

see foreign exchange reserves
sso Toal imports of manufactured goods

see price index of manufactured gonde (implioit deflator
of value added in the manufacturing sector)

eee oxport price index of developing countries
eee whole-sale-price index
eeos ODP deflator

eee Bupply of manufactured goods (real income of the
manufacturing sector)

b <. subsidies

ees taxes on households

seo taxes on consumption

ese time trend

eeo foreign exchange rate for experts
g foreign exchange rates for imports

xi seo foreign exchange rate for importe includiag
discrimination with tariffs and taxes

- "‘"z b Kﬁ E.‘s '”B”H”B-‘U

e X e B -

dun tse d\“’ vartable
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Une of tubles A 1 - A dp Vi - H 4

A e W S D R e A A e e

lin deunters that (he rogorossion war eateulated with
absolute valuee of the rariables
los deviotes tlit the e rreagion wan calculated with

logarithu: ot the v. riables

dif denotea thut the regression wao calculated with
tir;t differencea of the variallea

starred coefficients indicate, that absolute
values and not difforences of the variable
ware uued,

The numbors in brackets under the coefficients are their

standard devigtions, We consider a coeffizient nt&tlati-A
cally wi;mificant, if it is groater than two times its

standard doviution,

Re ie 4 measure of She foodnans of fit

] Durbin Watoon d-ntatisticer Lrovides a test of
autocorrelation of the residualns,
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