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ABSTRACE

This dissertatlion analyzes and =measures the contributions
and impact of the petroleum sector, in general, and the re=-
troleum export sector, in particular, on the eccnoric devel=-
opment of Venezuela. The sample period of this study spans

thirty years, from 1950 to 1979, and ve erxtend 1ts analysis

up to 1982.

The 18-equation=-aodel constructed and wused in this study

1s a siople Keypneslan structure of aggregate demand and in-
TOoRe determinaﬁion. The important feature of the model is
the petroleun sub-model, which consists of four equations,
containing twg bebavioural and tv§ identity equations, and
in which the petroleum export sector haé been endogenized
and linked to major reglonal intercational economic vari-
~ables. To accomplish this, the Venezuelan petrcleun export
marﬁgt vas convenlently divideld 1Et6 three major regions:
North-America, Latlo-armerica and Western Europe, with resi-
dual exports to other parts o2f the world.

"The basic objectives of the study are:

(1) to analyze the direct coatrilbutions of the Venezuelan
petroleums sector to the other sactors of the domestic econc-

2y, and (2) to analyze the impazts that changes in the vari-

ables of the petrcleum export sactor may have on the jovern=-
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ment Trevenues and also on the rest of the Venezuelan
econowye.

The methodeclogy applied 1n ihis study employs both éheo—
rgtic-enpirical analysis and regresslion analysis to estab-
lish the relationships between the petroleum sector and the
sain economic variables of the Venezuelan economye. . © The es- h
timafion qf the parasmeters of the nodel vas domne by the
least squares nethod.

It vas foundy 1n_Chapter II, that Venezuela has becone
increas£ngly dapendent on the patroleum sector for 1ts eco-
nonic development, during the period 1950-1579. In fact,
the linkage betveen the petroleum sector and the economic
development is froa abroad aid ﬁot from within, meaning that
the Venezuelan domestic market 1s too small to affect the
petroleun s%g}or, while the economlies of the najor'trading
partners do affect it, and this in turn affects the Venezue-

-—

lan ecomomic developnent.

ft was also found that throuyh the tar structure, the pe-
troleurn sector seeas to have sonme degree of interdependence
vith the other‘sectors_of the domestic economye. Direct in-
ter-industry relationshlip was impossible +to obtain dre fo
the absence of an 1§put-output table. To dappen any adverse
impact, the government plays an important role by recycling
back into the economy the huge petroleunm tar revenues, malnp-

ly, through a2 major push progran tovards industrialization

together with a labour developmant programe The public com-

- ) - iv -



popent of consuaption. has also been irncreasing gquite signif-
icaatly. '

The results obtained in the forecasts for 1982, -1n Chap=-
ter YI; a}so support the underlying bhypothesis that the ma-
jor trading partners of Venezuela stronqu affect the petro-

leur sector of Vé®ezuela, which in turn has shovn adverse

izpacts on the domestic econony.

/
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Chapter I

INTRODUCTION

1.1 A REIRQLEUM ECONONX

Natural resources can play an important role in the economic
development process of Venezunela.? The low comparative cost
of production, the domestlc 1nelaét1c1ty of demand and the
bigh foreign demand for some prisary products create “the
surpluses that enable Venezuela to engage in extensive trade
vith the rest of tﬁévvorld. This 1s the case for petroleun
in Venezuela, the only real sector of the economy taken into
account in this studye.® The petroleusm sector is nct only the

zost advanced and capital -intensive enterprise in the coun=-

try, but it is in Rostowian teras the leading sector of the

1 These natural resources coaprise reproducible resources
such as agriculture, fisherias, forestry, water and hy-
droelectric pover and non-renewvable resources from mineral
deposits, suach as 1ron_9re, bauxite, to energy sources,
such as petroleuam, natural gas and coal. There 1s an ex-
tensive literature on the role that natural resources as
vell as population and labour supply can play along the
linpes with the develcpment of socilal and politicdl insti-
tutions. ¥2 have selected three books by authors well
identified on the subject: R« T« G11ll, Economic Develop-~
ment Past ang Present, (Prentice~Hall Inc., Englevwood

" Cliffs, Nev Jersey, 1967). We i. Llevls, -The Theory of Ec=-
on9alc Growth, {(Cambridge University Press, Londeon, 1955)
and ¥. #. Rostow, The Stageg of Egopomic Growth, (Cam-
bridge University Press, London, 1971)e.

fhe term ‘'petrcleun® refers here in this study to crude
petroleum and by-products, unless othervise specifled.

-1 =



econony.? For the thirty years 6: the sample period of_thls
study: 1950-1979, the erport Qf petroleun acc;unts-gor abou£
93 percent average 6f total anﬁzgl exports of goods and ser=
vices, and about 97 percent of the forelgn exchange earn-
ings® by vhich Venezuela -finances her heavy. dependence on
laports of intermedlate and capital goods for her expanding
iandustrial base apd consnnernzoods to suppienent £he domeg-
tic production. Obviously, this pattern of trade reflects
the vulperabliiity of the vfnezualan econony, depending as it
does on the economic conditions of the major importing coun-
tries of the industrialized free world,® a3 1is the case for
the less developed countries® that depegh on a major primary

product line for exporte. Accordingly, any event affacting

such exports will inmmediately affect the wvhole domestic

-

3 The expansion of the erport of a wmain primary product does
not necessarily izmply by itself the proamotion of economlc
developoent for a less developed country, as it reguires a
conscious attempt by 1ts govermnment to coordinate and im-
plement an approprlate public economic policy to allov the
trapsmission of economic growth and developmente. See
Jdorge Salazar-Carrillo , Qi1 Lin the Egonomic Development
of Yepezuela, {Praeger Publisher, Nevw York, 1976}, Chap=-
ters 1, 2 and 7+ See also G. Myrdal, Beyopd The Helfare
State, (Yale University Press, Nev Haven, 1564), pe 20.

" The state owned Petroleos de YVenezuela S.2. (PDVSA) has

been investing abroad some of its funds of foreign ex-
~change earned from 1ts petroleum exports in interest earan-
ing assetse.

S The term "free world? used here refers to market econqnies
as opposed to centralized ecoaoniese.

¢ The concept ©of 'less develop=d countries' is applied to
economles 1rp developing processes; that is, a process of
transition from a statiopary state to an active state of
economic growth leading through time +to higher social and
economic structure and perforasance. See £. E. Hagen, The



econoaye. This 1s very strongly the case for Venezuela.

Venezuela, being a petroleua-based economy, 1is very coa-
scious of the ippact that a toréign, and even domestic,
change of évents nay have o1 her econény.’ More specifical-
ly, 1t sust be desirable to quantify the iwmpacts that the
prinmary resource industry and the goveroment pxﬁénditures of
the prisary export revenue taxes are having‘and quite likely
vill have on the economic development p:océss of the coun-
tIVe This gquantification approach may help economic_plan-
aers to set econoric targets by priority, in order to reach
20re rapidly their desifed objectives in econozic develop=-
ment.

The petroleum sector also accounts for about 30 percent
of gross domestic product (GDPR) and about 76 percent of
government tar revenues. It is precisely through government
expendigures on consumption 2and investment that these taxes
are channelled back into the aconozye. Hov effective the
'sowing-the=-o0il"' policy has been on the economic developnent

process of Venezuela renmains a deep concern.®

Ecopomics of Developmept, (IrCvin, Homewood, Ill., 1963),
Pe :
Pluctuations in petroleua revenues, due to fluctuatlions of
internaticnal prices and/or-production levels before and
after 1973, and the natlonalization of.the Venezmelan pe=-
troleun ipdustry 1o January, 1976, are important changes
of events that should be coansidered in the analyses of the
econosic development process 2f Venezuela.

& tSowing-the-oil*, fron Spanish 'Sembrar el Petroleo?', 1is
an expressioa colned by the vwriter Arturo Oslar-Pletri,
Abora, {Caracas, 1936). It has reflected, ever since, the
deep concern of all generations over the use that should
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The objective of +this study 1s primarily to analyze aand
quantify the 1impacts that the petroleum sector in general
and the government petroleum tar revenues, in particular,
had on the economic growth and the development of Venezuela
during a saﬁpie period of the last three decades from 1950
to 1979, and vhat shall be their possible effec£s.1n the fu-

ture. To thls purpose, an econometric model representative

of the Venezuelan econoay has been constructede.

1.2 ECONONIC HNODELS

-

At this point, it seems to be Spportune 'to reviev briefly
the concept- and géﬁeral nature of economic models. |

A model, 1in thls coatext, reflects a clear notion oﬁ a
sieplified structure reﬁrésanting an economic phenorenon
that relates to a body of theoretlical knovledge and to a set
of observabple events. In fact, all sciences nake uge of
models, theAnatural sclences as wvell as the sociel sclence.
From the polnt of viewv of thelr structural foundation, each
of.these types of models 4is a'theoretic-empirical construc-
iion generally wexpressed in a mathematical relation as anp
abstractlion of <certain phenoaena. Bovever, these models
differ in scope and.nature. While 1o the natural sclence a

aodel 1s a *sclentific law® that allows the reproduction of

reaiity due esseptlally to 1its deterministic character,® 1in

be made of the petroleum resources to eliminate the mas-
sive poverty in the country.
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S
the soclal science and particgla:lypin econorlics vhere the"
randoaness of events and huaan behaviour itself have a ﬁrob-
abilistic occurrence, an economic nmodel camnot behave in
guite the same vay.1® Also, econonic nodels as theoretic-en~
pirical'structures canﬁot be accepted only on the merits of
the aconomic laws that they purport to sustain, but they
must be cortinuously tested agalnst reality in both space
and time. Therefore, an economic model is a2 concurrent pro-
cess of analysis that coqfronts stheory"' and ‘reality?® as a
fundanmental instrumenat that allovs elther the acceptance or
rejection of 2 given theory or a hodlfication ofcit, accordg-
ing to 1ts empirical validity.??* This process allovs the
econonist to be bette; equipped to understand the real world
and, hence, to éct on 1t more efficiently so that economics
can serve mankind.

Economics, then, becomes a science -for action, a turn
from the positivisa and strict-concept‘of econonics of the
1930's. This turn of e@ents iz econoaics really began-with

the Keyneslan revelution in 1936.22 Short-term fluctuations

-1

Michael D. Intriligator, Ecopemeiric Models, Tecuigues and
Applications, (Prentice-Hall, Englevood Cliffs, HNew Jer-
sey, 1978), pes 25. .

10 g, Malinvaud, Statistical HMethods of Egonometrics,
(North=-Holland, Amsterdaa, 13970), ppe 48-57. See also on
this issue Camiloc Dagua y E. M. Bee Dagunm, _n_;gg_gglgg a
la Econometrlia, (Sigleo XXI, Mexico, 1971), ppe 6-16.

*1 L. R. Klein, An Introduction Lo Econoametrics, (Prentice-
dall, Englewood Cliff., He Jey 1962), De 2e

12 j. M. Keynes, The Gemeral Iheory of Emplovgent, Lmterest
and Money., {Barcourt Brace, Newv York, 1936). See alsc L.
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in economic grovth such as in the wvorld depression of the
1930's vere of a mild concern for the classical theory, but
the Keynesian theory took deep concern for these bhenonena
by emphasizing the qged for dizect.action on the sectdral
level - of the :;onomy.13 'This nev approach to econorics
called for further development of the mathematlcs applicable
to social sclences both in probability theory and statisti-

cal methods in order to quantify econcmic analysise. But it

" vas o@pot until the works of Prisch and’ Tinbergen in the

1930*s and Baavelmo in the early 1980's that a scientific

-

basis for a quantitative approach to econonics*began to take

»

fora becoaing vhat 1s known today as econometrics.i®

2. Klein, The Ke¥nesiap Revolution, (Macmillan Co., Kev
Tork, 1947).

*3 wThe classical theory was not particularly concerned with
phases of underemployment which vere considered as tenmpo=-
rary accidentse. It vas pore interested in probleas of
equilibrium and long=term grovth than 1n fluctuations in
short-period. Hovever, from 1930 to 1940, most industri-
al countries experienced a prolonged spell c¢f underem-
ployament. To allow prediction of the spontaneous behav—
lour of the economy and assessment of the different
measures proposaed for its guldance, it vas essentlal to
koov how the level of production at any one time vas de=-
teroinea, and why 1t vas nelther higher nor lover®™, E.
Malinvaud, QpeGltesr Do 47.

€
1% R. Frisch, ™On the WNotion of Equilibrium and Disequili=-
~ briua®, Review of Ecopomic Studies, Vol. III (1935) and
Statlstical Conflyence Agalysis by Xeans of Copplete Re-
gresgion Systems, (University Econoaics Institute, Oslo,
1934). T. Baavelmo, ®"The Probability Approach in Econo-
netrics®, Econometrica, Supplenment, Yol. 12, (July,
1944), Chapters 2, S and 6.



P.!A. Samuelson defines econometrics as: °

r 2

1.3 ECQNQNEIRIC MODBLS

~

"The quantitative analysis of actual economic phe-
nomena based.on the concurrent development of the

theory and observations related by appropriate
pethods of inferenceM .15

The above definition supports the previous discussion of
an econonic zodel, but nov wve include ar empirical contegt
that allovws us to quantify the actual econozic phenomena by
the use of statistical data and statistical arnalysis. The
economic model and its new dimension of quantitative analy-
Sls aay nov be called an econdaetric modele. Such a con-
struct exrhibits a system of well defined eéuations that re=-
lates observable ecomomic variables to unobservable randon
variables,'known as stochastic disturbance terms, and a set
of assumptlons about the stochastic properties of these dis-
turbance termse.!® The stochastic teras take fnto account the
uppredictable character of much of buman behbaviomr rélating
to social, political, eanvironmeantal events and errors in the
aeasuregents of the economic sbservations [(for the dependent

variable)} 1in an attempt to fully specify the model. The in-

clusion of these varlables 1s a fundamental requirement in

1% p. A. Sanmuelson, "Report of the Evaluative Comzittee For
Econometrica®, Egopometriga, Vol. 22, V¥o. .2, (April,
1958), ppe. 181-136. A mora comprehensive deffnition is
given by L. Re Klein: "The main objective of econometrics
1s to give empirical coatent to a prieri reasoning in ec=-
onomics®, QPe Clte, Pe 1.

1® Cazilo Dagum and Estela Bee Dagum, QPe gite, PP. 102=-105
and 165-166.

-
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the economic analysls ( for both the statistical estimation
and "the testing of the model as vell as for the economic
meaning of their inclusion ), vhich 1s a characteristic of
the stochastic or probabilistiz nature of the econometric
2odels, in opposition to the deterministic mathematical eco-
nomic modelse.

As an 1llustration of the above, we may consider the sigm-
ple Keyneslan consumption model fully specifiéd. Besides
the functional 1ligpear relatlonship to disposable 1ncome to
.#hick the theory refers, the aodel must take into account
additional factors, which are partly hnfﬁown to us, but con-
tribute to the determination of consumption. Such a model

can be written in the following symbolic fora:
{1) Y{t) = a + bX(t) + u(t)., vhere t = 1,2,¢40,T

a >0 and 0 ¢ b ¢ 1

The sipple wmodel (1) defines a stochastic relationship
betwveen the ;ndogenous variable ¥(t) and the exogenous vari-
able I(t). The variable u(t) 'represents all unobservable
randop variables not-explicitly incorporated in the rodel 4
and has an assoclated probabillity distribution.

Suppose further Athat there axist n endogenous variables

¥(1,t), (1=1,2,¢04,0 equations) and k exogenous (or predet-

ermined} varlables X(j,ﬁ} {3=1,2,0ceek), at time t

Vel



{tx1,2,2+e;,T)e In a compact matrir foram ve can vrite:z:?

(2) By(i,t) = ax(3,t) + u{i,t)

vhere §,1s a non=-singular nin matrix of the coefficlents of
the n=-vector y{1,t) endogenoug variables, A 1is an nxk ;>tr1x
of the k-vector x{(j.,t} - eiogenous (or predeteramined) /vari—
ables 1including x = 1 when corresponding to the constant
terns in A. The u(i,t) is the unobservable random n=-vector
of the same order as the ve:tor vi{i,t).

& linear aodel, such as (1) or (2), 1s Qased on a set of
assumptions, knovn as classical assuaptions, thch takes
into account the behaviour of the stochastic teras and the

criteria for the estimatots/sﬁécified in the nmodel.

1e321 Statistlical Analysis

dnce the structural parameters of +the model have been esti-
aated by the method of least squares, including of course
the stochastic terzs, then ve proceed with the ex-post anal-
ysis of the acdel; that is, thé sodel must be submitted to
empirical critical tests inp ordar to establish criteria for
judging the ‘'goodness® of the parameter eétimates. Then,
the statistical tests of significance that must be carried
out will tell vhether the model may or may not be accepted,

or whether it may be rejected 5r modified. Therefore, ve

17 B. 5alin§éud, QDe Clte, PPe 597-607, and Canmilo Dagum and
2s5tela Bee Dagum, OpPe Cltesr DPes 66=-70 and 168-166.
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need to test the significance of the parameter estimates,

all subject to the problez of measurement error:

(1) The squared iultiple correlation coefficlent, also kaown
‘as the coefficignf of determination (R2), is a measure oi\\
the goodness of flt of the regression plane to the sample.
obsérv;tlons.1° Hbuever, the usefulness of +this statistic
depends 6n the causalﬂreIatioﬁsnip that should exist betveen
the dependent and the 1ndependent.variabies. _?high_is basic
to a weli speclfied model. In thils respect, the least-
squares Eegression téchniques serve' the purpose of validat-

ing such a model.

-

{2) The F-statistia tests the aull hypothesis that all coef;
ficiegts of the regression other than thé constant term are
zero, that is, HBo: D(j) equals zero, where 3=1,2,eve,k pa-
rameters, agaiast the élternative hypothesis, 81: b{j) 1is
different from zero. It should be noted that the P-ratio 1s

2 test of significance of the R2, since

F = [R2/(1-R2)I{ (p=-k)/(k=-1}]

' A bigh R2 2lone does not necessarily imply a high degree
of verisiailitude, particularly vben 1t 1s associated
vith a very low Durbin-Watson statistic. The only c¢onclu-—
sion that can be inferred froa this relationship is that
the model 1is pis~speclfiede See CeWelde Granger, P. HNew=-
bold, *Spurious Regressions in Econometrics?, Jdournai of
Econgometrics, Vol. 2, (1974), ppe. 111-120.
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vhere n 1s the nuaber of observations and k is the number of
parameter estimates. If R2 is statistically not different

from zero, then wve accept the null hypothesis.

(3) The Studeat's t-test of the null hypothesis: The con-
puted t-statistic for each parameter estimate tests the null
hypothesls for each 1individual cogfficient by <comparing it
to the theoretical value given by the t-éable, at a chosern
leval of sigunificance and with n-k degrees of freedom. A
significant t-statistic on the regression slope paraﬁeter
validates the amodel while an insignificant statistic invali-

datas ite.

(4) Testing for autocorrelation (or serlal correlation} to
find out whether or not the stochastic disturbance terms are
lndependent of cne aﬁother. The most important type of ag=-
tocorrelatioa is the first-order lipear serlal correlation,
in vhich-case ve apply the Durbin-wWatson statistic test:
(4.a) The Durbin-VWatson statistic (D-¥) tests the null hy-
pothesis, Ho: RBO equals zero, 1n vwhich case the error terms
are pot seriallj correla;ed, against the alternative hy-
ﬁothesis, d1: RBO 1s not zero, ;1;;1y1ng that these distur-
bances are not independent. Pour cases may arise in testing
for first-order serial correlation: T
(a) If D=-W < dl -reject the znull hypothesis,
{b) If D=W > (4 - dl) -rejecf the null hypothesis,

(c) If du < D-W < (&4 - du) -accept the null hypothesis,
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(d) If dl < D=-W < Qu, or
| If (4 - du) < D=w < (& - d1) -inconclusive test.
9

The Durbin-Watson statistic is not an approplate measure
of autocorrelation wvhen lagged dependent - variables are
amongst the explanatory variables 1n the regression equa-
tion. In this case the Durbin-h test 1s applied:1?®

(4eD) The Durbin b statistic is defined as
b = [1 = (D=%/2)HIT/(1 - T(var(b))l**1,2

wHete_T is the number of observations and var(b) 1s estipat-
2d as the square of the standari error of th; coefficient of
the lagged endogenous variables. The notatlion ** is a for-
traa convensioa 12plying 'to the powert. At a 5 percent
level, the critical value of the‘h—statistic (which.is ap-
prorizately normally distributed with unit varlance) is
1e645. The null Hypothesis 0f no serial correlationr 1s ac-—
cepted 1f Ihl < 1.685 or rejected Lf 1hl > 1.645.

"hen the h-statlstic is not defined (because Tvar(b) 1s
greater than 1 ard, consequently, we canpot take the square

root of a negative number), ansther alternative test can be

used«®° This test 4involves the estimation of 2 nev regres-—-

w

1% sSee Robert Se. Pindyck and Daniel L. Rubinfeld, E¢oOngomet-
Lic Hodels apd Ecomomi¢ Poregasts, (McGrav-g1ll, \New
York, 1981), ppPe 19%-195, apd also P. Rao and 8iller, Ap-

plled Econoaetrics, {Wadsvworth, Belzont, Califorpia,
1971), pp.E%23—124.

%% sea J. Johaston, Egonometrig Methods, (McGrawv-0111, HNew
York, 1960}, p. 313.
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slon of the residuals obtained from the ordinary least

squares regression, that is
e{t) = d + fe(t=-1) + gy(t=1) + hI(t)

vhere the residuals (the e's) are regressed on themselves

lagged one year and on all the explanatory variables of the

. nal regression equation. ¥e then do a2 t-test of the

’//i:::;;izjkypothesis that the coefficient f£*' 1s not sigoificant~-
g ly differaent from zero. If 'f' ig greatef than the critical
value, ve reject the null hypothesis and conclude that

first-order serial correlation is present.

These tests constiéute the fundamental evaluation that iIs

used in the ex—ante acalysis of model-building. .By using

this process, ve will be able to determine the validity of

any givea economic nmodel.

le3.2 Hethods of Estimation

- The kinear regression model or linear simultanecus équations

modai\ls based on certaln assumptions pertaining to the sto-
chastic té:ms. Some of these assumptions refer to the dis;
tribution of tkhe rand;m variables and others to the rela-
tionship betveen these random Vvariables and the explanatory
varlables, and finally other assumptions refer to the rela=-

tioashlp between the explanatory variables themselves.2?®

2% Cawmilo Dagum and Estela Bee Dagum, Qp. ¢lt., pPpe .102-105
and 165-166. -
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Thls set of assueptions is sufficient 1f the method of
*least squares' is to be used in the estimation of the pa-
rameters of a linear regression zodel. Bowever, it is a-
vell kpown fact that when the randos disturbances of a sto-
chastic economic relationship are correlated with the exrpla=-
natory variable{s), the ordinaty- least squares (OLS) ™o
longer provides unbiased and consistent parampeter esti-
ates.2?? Nevertheless, the OLS aethod has remaiped a popular
2Conoaetric procedere to explore individual equations in or-
der to determine their final specifications. Therefore,
each equatiox of the model used 1in this study will be esti-
mated by the single-eguation technique, that.is, the estima- -~
tion of one equation of phe Systea at a time, eaploylng the-

traditional OLS method as an axploratory estimator. The ob-

AY

22 Mapy applled studies have 3lemonstrated the presence of
reasurement error and serial correlation in the distur=
bance terms. In the present study, we notice that because
of the massage process to vwhich the data were submpitted,
both endcgencus and exogenous varlables contain systegat-
ic and randon erreors. Moreover, 1t 1is necessary to speci-
fy more carefully the nature of the independent variables
(i.e., 1f they are truely exsgenous) and, 1in particular,
if they contain lagged dependent variables. R ffrequency
domain® approach to derive spectral estimaticn methods
for a.dyoamic ©2odel with lajged dependent varlables and
@measuremeat error has been suggested by Professor Cheng
Hsiao, "Measureament Error in a Dynazic Simultaneous Equa=-
tlons Model with Statlonary Disturbances', Ecopometrica,
Vvol. 47, No. 2, (March, 1979), ppe. 475-494, The methods
suggested are, hovever, hampered by thelr enormous compu-
tational coaplexity, which implies that Professor Hsiao
1s actually providing some basic inforrmation for the de-
velopment of a newv approach to future econometric vworke.
See De.F. Nichols, A.R. Pagan and R.De. Terrell, *The Esti-
mation and Use of Models with Moving Average Disturbance
Terms: R Survey', Interpational Econoalc Review, Vol. 16,
(1975}, ppe 113-134. See alsd> E.J. Hannan ®The Identifi-
cation Problem for Multiple Equation Systems wvith Moving
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vious alternative to OLS as an exploratory estimator 1is the
t¥o stage least squares method (TSLS), because it provides
both consistent coefficient estimates apd legitinate esti-
mates O0f the asymptotic standard errorse However, durlag
the exploratory stage of aodel building,. wvhen a decislon
must be made as to vhat structure the final equation should
take, the critical risk 1s to comnit a type 1I error by ap=-
plying TSLS {(ie.cey to accept the null hypothesls that the
parameter 1s zero when 1t is not)e. It appears, then, that
the traditional OLS method is preferable than the TSLS pro=-
cedure.23

dnother justification for the use of the OLS nmethod is
glven by a Saudi Arabfan expériment. This erperiment wvas

based on a poor quality data set and on a small sampie of 11

Average Errors‘, Ecogometrica, Vol. 39, (1971), ppe.
751-765. -

A detalled exposition of the properties [linearity, unbi-
asedness, consistency and minimsum varlance {efficiency)]
of the estimators of a linear regression model is given
by Michael D. Intrilligator, ope gite, Chapter 4. See
also Cazilo Dagum and.Estela Bee Daguan, gPecits, DDs

95-102, and H. Thell, Prizciples of Econometrigcs, (John
Wiley, New York, 1971), pp.119~-124.

%3 R.R.L. Carter, ‘'Least Squares as an Exploratory Estima-
tor', Ibe Casadian Jourpal of Ecopomics, Vol. VI, Hol.l,
February, 1973. The author used two naive nodels of the
Canadian economy, with a sample of 20 observations, whose
parameters vere estimated by full information =rmaxipunm
likelihood {(FINL) and the random disturbance terams for
each equation wvere normally distributed with 2ero means
and a constant covariance matrix, which vas close to that
produced by the FINML estizatione. Then the Xoate Carlo
experiments vere carried out. The disturbance teras were
applied to the reduced fora to obtain values for the en=-
dogenous variadles. With this procedure, 100 saanples vere
used to produce 100 OLS estimates of each parameter and
100 values of the stapdard@ error of each parapeter. TvwoO
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observatiocase. The OLS procedure was applied and produced
coefficients that vere statistically sldnificant and with
the right sigrs, according to econceic theory. .. The model
vas then re-estimated by wusiag the .TSLS technigue and,
aéain, the coafficlents were found to Se statistically sig-
nificant and with the right signs, confirming the previousi

findings.

hypothesis vere tested using the twvo-tailed test. The
first hypothesis wvas the usual ome, +that the parameter
¥as zero against the alternative one that the parameter
vas not zero. The latter is the hypothesis usually tested
vhen OLS is used as an exploratory estimator. The statis-
tic used 1n these hypotheses wvas the computed t=-ratlo,
valch was compared with 10 anzd 1 percent points of a stu=-
dent t-distribution. Once tha OLS method was carried out,
the TSLS followed the same procedure as above and the fi-
nal ra2sults (Mcnte Carlo results) were compared. It vas
found that the OLS method was superior to the TSLS meth-
ode The risk of committing a type II error was greater
vlth TSLS than wilth the OLS, and, second, the OLS kad a
Jreater advantage than' the ISLS for equations contalinling
2any exogenous varlables and for the coefficients of en-
dogenous first difference variables. With respect to the
type I 2rror, the TSLS method vas found to be superior
than the OLS wmethod. In his case, the author recognized
tae superiority of the OLS procedure compared to the per-
foreance of the TSLS method. However, a pretest estima--
tion 1s recommended in cases vhen the true sampling model
is unknown, which implies that the statistical model used
in econometric studies should be soaetimes deterfiined by
2 prellainary hypothesis test using <the data at hand. &
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1.4 ECONQNEIRIC BODELING

Econometrics 1is certainly a relatively anev technigue for the
quantification of econoaic models. It was precisely vith
the Keypmesian revolution on nﬁtional income analysis after
1936 and during the 1940'5 that the desire to quantify and
test economic aodels produced the scientific basis for the
stochkastic and statistical approach to economlcs.?* It wvas
not until the late 1940's and during the 1950°'s that thé
first econoaetric vorks developeﬁ in the 1industrialized
economies and Iin the 1960%'s for the developing eéononies.zs
Some experiazents at econometric nodelliné vere developed

for Peru in 1965 and two others for Saudi Arabia and Iraq in

1973. The first was an econometric approach to economic de-—

tvo-stage method 1s set up to provide -a rule for choosing
betveen the estimator based on the sample data™~ and the
estimator consistent with the hypothesis, To 2 large de=
gree, the pretest estimator 1s a rejection of the concept
of a true statistical model for which statistical theory
provides a basils for estimation and inference. See €.G.
Judge, Re Carter Bill, V.e. Griffiths, Belmut Lutkepohl

and Tsoung~Chao Lee, Igtroduction to the Theory and Prac-

tlce of Econometrics, (Joba. Wiley & Sons, BNev York,
1982), Chapter 21.

The model vas also re-estimated by using the TSLS method,
the results of vhich .appear in Appendir B. This vas done
purely as an intellectual erxercise. It vas found that the
coefficlents vere statistically significant, vith the
right signs, and <vere falrly close to the QLS resultse.
However, these results appear to be questionable as near-
ly all the explanatory varlables of- the model contain
measurement error due to the mwmassage process of the data
in Chapter III. Although, the OLS and TSLS methods pro-
vided similar estimates statistics, the superiority,
evenly asyasptotically, of the TSLS aethod is not evident.

2% This process at-quantification of economic =models, to-
gether with the 1induced power of the Keyneslan doctrine

s
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velopment probleas for a developing «country i1in Latin
America.?® It consists of three simple macroeconomic -models,
each attehptlnq to quantify the growth of the Peruvian econ-
oiy using a sample period of 15 years trbn 1350 to 1964.
Projections werﬁ trlied and chacked for consistency vwith ex=
isting data. Tie best model, an extension of the otherrtwo
models, explicitly includes the jovercment sector, vhich al-
lovs one to measure the effects‘ of the nev policy variables
on the levels of nétionél incoas and on the balance of pay-
Dents. This nodel 1s composed of 12 equations, of.which )
are behaviou;al and 7 1dent1ti§s vith 12 endogenous and 10

excjenous variables. —

\

on governments' direct intecrvention 1n their econonmies
through policy instruments at their disposal, makes econ-
ometric modelling a necessary tool for econonmic Plaaoning
tovards aa accelerated economic growth and development,
particularly for the less developed countries vhich deg-
perately need to eradicate massive poverty within a rea-
sonable perlod of tipe.

25 Marc Nerlove, ™A Tabular Survey of Macro-=Econoretric Mod-
els®, Ipternatlonal Economig Reviev, Vol. 7, Ho. 2, (XNay,
1966), pp. 127-175. This survey coasists of 25 of the
major econometric models constructed up to about the mid-
dle of the 1960%s, of which 24 are for 8 developed econo-
mies and 1 for a developing country, India. 11l these
models are basically Keyneslan ip nature and are estinpat-
ed on tise series data, spanning together over about one
hundred years. Three of tze models for the developed
Sountries are summarized hers: 1) J. Tipbergen, "Busitess
Cycles 1o the Unlted States of Anerica, 1919-1932u, rThis
aodel contalns 50 equations, of which 32 are bebavioural
@quations aand 18 are ldentities. This model and a previ-
ous one of 24 egquations on the Netherlands! ecoaony pub-

. lished by the same author in 1936 seenm, in nmost accounts,
-to share the point of departure in tire of pacro~econo-
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The Saudi Arabian model coasists of 25 equations, of
which 79 are behavioural eguations and 6 identities, dealing
wvith the structure of that economy from 1960 to 1970.27 The
model includes the income sector, the expenditure seétor and
“the monetary sector.. The government sector is given an en-
dogenous b;haviour in the systea vhile the export sector is
totally excluded as petroleum accounts for almost 100 per=
cent of total exportse. The main objective of this nmodel is
to quantify the real sectors of the econony.
The Iraqli econometric model is quite an aggfeqated model.
of 15 equations, of which 11 are behavioural equations, es=-
timated for the saample period 1953-1969, and 4 are identi-

tles.<® The primary aim of the amodel vas to analyze the ef-

fects of the petroleum export sector on the economy of Iraqge.

metric model building (see Ronald G« Bodkin and L. R.
Klein, "Macro—Econormetric NModelling: A Schematic History
and a View of its Possible Futuarew, Research Paper HNoe.
8109, University of Ottawva, May 1981). 2) Be Ee. Caves
and R. H. Holton, *"The Canadian Economy: Prospect and
Retrospect, (Harvard University Press, Cambridge, 1959),
PP 129-140. It 1s a long-tera grovth model of 12 equa-
tions, 9 behavioural and 3 identities, vith emphasis on
populationr and labour relationships, and 3) J Tinbergen,
"Business Cycle 1n the United Kingdon, 1870-1915%,
(§Nerth-Holland, Amsterdam, 1951). The npodel consists of
39 equations, 26 behavioural and 13 identitles, treating
trade with the nmonetary sector. It excludes +the laboar
force. See also L. R. Kleln, ®What Kipd oh Macroeconoae-
tric Model For Developing Economlies?®™ in Readings ip Eco-
nomic sStatlstlcs and Ecopometrics, (Little, Brown & Co.,
Boston, 1968}, ppe. 559-570. According to Professor Klein
the first macroeconometric amodels constructed and applied
took place ip Hollazd, United States and Canada, expand-
ing aftervards to the United Kingdom, Japan ard later to
other countries.

' 26 g, Thorbecke and A. Condos, "Macroeconomic Growth and De-—
velopment Models of Peruvian Economy™, 4in The Theory agpd



20

Another exercise in econometric modelling and its appli-
cation vas carry out on the economy of Mexico i1in 1971.29 3
nev version of this amodel, on the basls of longer and better
data, vith nev aspects of the Mexicarn eco;omy taken into ac-
count, was published in 1978.7° This model contains 1743
equations, of wvhich ab ére behavioural and the rest are ac-
counting and ‘identities. -

In the case of Venezuela, 1ts first econometric study wvas
developed in 1968.%* The United Nations' Economic Commission
For Latino America constructed an econometric model entitled
"Trade Projectlons For Venezuela™ coasisting of 34 equa-
tions, of which 12 are behavioural and 22 are identities and

accounting egquations. It emphasized the foreign sector,

taking 6 behavioural equations to explain imports for both

Peslan of Ecepomic Developments I« Adelman and E. Thor-
becke, eds., {Jokns Hopkins Press, Baltimore, 1966), pp.
181-205.

27 Faisal Ssafooq Al-Baskir, 3 Siructural EcomozetIic Nodel
of Saudil Arablan Economy: 1360-1970, (Johc Wiley & Sons,
New York, 1977). This 1s a nev version of his PheDe disg-

sertatioh: Ap Economeiric Xodel of the Saudl Arabiap
1973,

?% Abpad Abdul Kader, The Role of the Qil Export Sector ip
the Ecopomic Develorment of Iraa. Ph.D. dissertation,
West Virginia Uziversity, 1973.

29 pbel Beltran del Rio, M“NMexico: an Bconory at the Cross=-

road,® §%harton Quarterly, University of Penansylvania,
Fall 1971. :

#9 Abel Beltran del Rio and L. R. Kleiln, “Nacroeconometric
¥odel Buildipng in Latin America: The Mexican Case®, 1n
Ike Role of ihe Computer 4in Bcomomic apd Social Research
iz Latin America, Mdancy D. Ruggles, ed., (Naticnal Bureaun
of Economic Research, New York, 1974), pp. 161-190.
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the petroleuy and non=-petroleum sectors plus 3 iamports iden-
titles. The export sector, composed of petroleum, irom ore,
and other exports, is erxogenously determined in the nodel by
9 i1dentitiles and accounting aguations. The consusption and
lovestnent sectors are erdogenocusly determined.

In 1975, the International aonetary Fund and the Central
Bank of Venezuela developed 'a highly aggregated econometric
aopnetary model of the Venezuelan econony. The model is con-
posed of 6 behavipoural equations and 3 ildentities. The main
objective vas the short-term forecasting of key macroeconom-
ic variables such as the effect that a change in money sup- _
ply would have on gross domestic product, and this in turn
o3 the balance of payments and foreign reserves.32 This mod-
el was conplenenfﬁd by arother small model of 5 eguations (2
behavioural and 3 ideptities) 1in 1973, attempting to analyze
the determinants of the'noney aultipliers under a fixed ex-
change rate.?3

The latest experlment was developed 1n 1976 . at the Uni-

versity of Peansylvania as a Ph.D. dissertation.3* It is a

31 gnited Nations Economic Coamission FPor Latinp Apnerica,
"Trade Projections For Venezuela®, in Trade Prospects and

Capltal Keeds of Developing GCouptries, UNCTAD, (OUnited
Nation, New York, 1968}, pp. 590-614.

32 Mohsin S. Khan, “Experiments with a Monetary Nodel for
the Venezyelan Economy®™, 1in Jnternational Monetary Funmd:
3taff Paperses Vol. 21, (July, 1974), ppe. 389-813.

33 D. BRe. Khaﬁkhate, Ve Go Galvis and De P. Villanueva, "1
Money Multiplier Xodel for a Developing Economy: The Yen-
azuelan Case®, Ibild., pp. 780-757

3% pedro 1. Palma~Carrillo, A Macro=Ecopometric Model of
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large and quite disaggregated aacroeconometric mcdel of ag-
gregated demand and supply, consisting of 139 equations, 42
of vhich are behavioural equatisns and 97 accounting identi-
ties. While the consdiption sector 1s quite disaggregated
vithin the private sector, the government sector is intro-
duced as an exogenous variable. Investaent 1s explained -by

only one behavioural equation and government 1is exogenous.

The foreign sector includes the traditional variables of the

@conony.~"Excluding petroleua, the exrport equations are di-:

saggregated lnto 1iron ore and some agricultural products,
mainly cécoa and coffee,. and imports are explained by coa-
aodity, intermediate and capital’ goods. The supply side of
the model 1is an important disaggregation of the reél sectors
of the econonye. |

Tﬁe aodel also con;ainé a2 labour and a monetary sector.

The main objective of this aodel 1s to erxplain the real
sectorg of the econoay and to provide some information about

monetary and financlal behaviour of variables during a sam-

pie period of 20 yvears from 1350 to 1969.

Yegezuela with Q1l 2rice Impazi Applications, PhbeD. dis-
sertation, University of Pennsylvania, 1976.

g~
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1.5  IHE HODEL

The presernt aacroeconometric model dravs from all the previ-
ous studies. It 1s formulated according to the Keynesian )
theory of aggregate demand and income determaination, but ié/
based on the type o0f 1acdel formulation suggested for devel-
oplng economies.?5

The maodel takes a ganple period of 30 years, froer 1950 to
1979, 1in an aggregated systen composed of 18 eguations of
wvhich 10 are behavioural, 1 is technological and 7 are iden-
tity equations. It also contains 24 exogenous variables, of
vhich 16 are non-controllable aad ; are controllable.

The maln characteristics of the.model are:

a) The petroleua sector 1s the only real sector taken
into account. It enters the aodel by means of four equa-
tions. Three of these equatiﬁns are erxport relations and

" the other 1is a petroleum taxr fuactione. The exportirelations
contaln two behafioural equations, vhich are explained by
the economic erxpansion of Epéluorth—nnerican and latinp-imer-
ican reglons, as defined in this study, and by the domestic
petroleunm consumption of Venezuela as well as its petrdleun
production and vorld petroleum pricese. The other petroleur
relation 1is an identity, vhich expresses the summation of

petroleum exports to the tradiag partners of Venezuela {(pe-

troleum erports to Vestera Europe and to other parts of the

3% L. Re Klein, ®What Kind of Macroeconometric Mocdel for De~-
veloping Economies?®, gope. Cite
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vorld are data). The pet:bleun‘tar equation is specified by
total petroleun:exports, an e:peétational variable and the
doneﬁtic petroleun p?oduction and consumption.

b) The tax sector has been conveniently structured 1nto

four equations, of vhich the petroleusn fax fuonction takes a

leading role as required by this model. Tvo c¢rucial instru-
ﬁﬁg“qental petroleum variables for econonlc policy application
are provided by this equation: the levels of precduction and
domestic cgnsumption; 1t.1s assum?d that both are under the
contrel of the policy-makerse.

d)} The consumption and invegtment sectors are disaggre-
gated into g}f¥gte and public sectors, but no further, and
only the private components are endogenous to the sysiem.

e) Labour ermployment enters'the ncdel through the aggre-
gate production functione. |

The main objectives of this étudy are:

i)_ to estimate and quantify the direct contribution of the

Venezuelan petroleum sector to the other sectors of the do-

mestlc econonye. /“

2) to estipaie and anélyze éhe major effects that the Vene-

Zuelan petroleum sector, . 1in geaeral, and the petroleum ex-

port sgctor, in particular, =may bave on the government tax

revenues and on thelrest of the domestic econchye.

Iz addition to the present introduction, there will be

31z more chapters outlining the structure of this study:
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Chapter II will be a theoretical and descriptive presen-
tation of the model as it purports to shou. the vorkings of
the economy of Venezuela, on the basis of its pecullarities
and the time-serles data collacted for the sample period
1950~1979. The model 1s Reynesifan, but other hypotheses are
studied as ve try to translate into econometrics the charac-
teristic features of the econonye.

Chapter.III vlll discuss the npature and quality of.the
(daté gathered for the sample period of this study. A pitfall
of econometric modelling for Veanezuela, in particular, and
for developing economies, {in general, 1s the quality,ocf the
data. |

Chapter IV ;111 present the structural model and the pa-
Lameter e;tinates vith a thorough analysis of the specifica-~-
tions of each equation, according to theory and statistical
resultse.

Chapter Vv will deal with the slmulatioﬁ results over the
sample period, 1950-1979, and the forecasting pover of the
model within and beyond the sample period. The latter_pe;-
foraance shall be carried out through the ex-post forecast-
lng,for the year 1980, vﬁich shalltbe folloved, in Chapter
?I, by the ex-ante forecasting for the period 1981-1982.

Chapter VI will contaln the ei-aﬁte analysis of the fore=-
casts for the year 1981-1982. Three scenarifos of alterna-
tive forecasts shall be conducted for the year 1982 and,. by

comparing these results, ve shall be able +o quantify_and

n
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analyze the lmpact .that changes in the key erogenous vari-
ables may have on the Venezuelan econcmye.

Chapter VII wvill contain the conclusions of this study.



Chapter IIX

" THE 'MODEL AND CEARACTERISTICS OF THE ECONONY

2.1 THE ARPROACHE

The present model follows a simple linear normal relation of

the foram:?2e
(1) T{t) = a + b X(1,t) + eee *+ k X{m,t} + u(t)

vhere all classical assumptioas are assumed. The dependent
variable ¥ 13 estimated along with parameters a, b, ese K
vlthin a2 sanmple period of thirty'years, spanaing 1950 to

1579

3% Models of the form: Y = f£(X) + u fregquently appear irn
econometric studies. Y 1is tha dependent variable which we
vant to explain, £(X) 1s an unknown function (lipear or
non-linear specification) of the independent variable X,
and u is a disturbance term with E{u)=0, E(u*+*2)= sigma
squared and E(uX)=C0. The econometrician®s problem is to
determine the properties of £{XI) by some computationally
convenlent procedure. One common procedure is the OLS,
but the fact that this method's estimates do not neces=-
sarily provide reliable inforration about the local prop-
ertles (derivatives, elasticities) of unknown functions
makes 1t difficult for the practicing econometrician to
design his sample (orthogorally), vhose regressors are
typlcally correlated. Hence, it 1s useful to realize the
linitations of these approrximations_ given by the QLS
aethod. As predictors they have desirable properties,
that is, the parameters estimated converge to the least
squares approxiaation and not to the ‘*true' parameters
(except in cases of-orthogonal regressors). See He. White,
'Using Least Sguares to Approxisate Unknown Regression

Functions®, International gcopomic Review, Vol. 21, Ho.
1, (Pebruary, 1980%, ppe. 1489-170.

- 27 -
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Each structural equation of the above form is stochastic
and lipear in parameters and varlables. The variable Y 1is
the dependent variable and the X(i) are.the B {1 =1, 2seee
s 2) independent or explanatory varlables. The dependeﬁt
varlable Y relates to Y(1} 1n a functionmal relationshilp wvith
the presence o¢of the stochastic disturbance term 'u'.

The regression equations of this.model conprise bebav~
ioural and technological relationse. The theory behind then
conformss to the Keynesian theory of effective aggregate de-
nand and incoae determinaéion.

Aggregate-demand or aggregate expendliture is defined ﬁg

the followling universal stateaent:

(II) GDPR = CTR + ITGR + (XB- MR) + MFSR

This 1dentlty states that‘real aggregate demapd _or real
gross doasestlic product {GDPR), measured by expendltures on
final products 1n any year, 413 alvays equal to the sunm of
real aggregate consumption by both consumers ard government
{(CTR), real gross firxed favestment by the pr}vﬁte and public
sectors (ITG?), net real exports of goods and services, that
{s,y real expo%ts (¥2) minus real imports (MR), and net:réal
factor payzent abroad froﬁ foreign ‘1nvestment or, 1n other
vords, real imports of factor sefvices {MFSR) .

In other words, the GDPR aeasures _the flov of currently
produced goods and services witnin the borders of the econo-

2y at constant parket prices annually. Each term or cogpo-
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nent of GDPR in (II) 4is specified in this model in constant
1968 prices and as a functional relationship to relevant
v;riables according to both the existing theory and to vhat
seens to be the reality of tha eccnomic environment of a
country such as Venezuela. The structure of the Venezuelan
aconomy has been divided conveniently into tvo sectors: the
petroleur sector and the non-petroleunr Sector. | Besides the
investrent policles of the petrosleum companies and the gov-
ernpment, the growth of the petroleum sector depends upon the
world demand and supply relatioaship of the petroleur sar-
ket, specifically on the strenjth of the economies of Vene-
zuela's. major trade partnerse. The non=-petroleur sector de-
pends upon the investment policles of the private and public
sectors for 1ts economic grovthe. Botk these sectors are
treated endogenously {in this case) as the model formulated

i1s concerned with their analyses for policy implicationse.

2.2 ) GLOPAL YIEW

Venezuela Lis oce of the most <fortunate members of the LDC's
in termss of wealth. It has been particularly fortunate over

the past thirty years and will. be for many years to CORO.

. paradorically, whkile the Stata is wealthy and politlcally

stable, most of the popuiatlon remains poor vith a large
proportion of illiteracy, bad housing conditions and high

levels of unemployment.3?

37 This conditlon of 1living.is a direct consegquence of the
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The country is rich in natural resources, ranging from
'mineral depos;ts to enérgy, sufficient agricultural and for-
ast lands, and fresh and salt water fisheries. These re=
sources canm support a larger population than the currently
@stizated 13.62 million people with a better gquality of
life.

There has been an institutionalized and expanding petro-
leun industry since 1936,3% leading both the externél'sec-
tor, with annual averages of about 93 percent of total exe
ports, and the domestic sector, with about 30 percent of
real gross domastic product (GDPR)es The buge foreign ex-
change earnings of the petroleur 4industry provide the coun-
try vith thé high capacity to izmport in order to meet the

rising demand for consumer goods as Jell as for capital and

striking inequality of income distribution 1in Venezuela,
wvhere there exists a high and Increasing c¢oncentration of
the pational ilncome 1in the hands of the 5 percent of the
households (HH) at the top, while the 80 percent of the
4 at the bottom become poorfar. To illustrate this case,
ve look at the statistics and, in order to provide a more
2eaningful context of the humanp suffering, ve compare
them with those corresponding to Canada. To this effect,
w2 shall use first the Ginl coefficient, one ¢f the many
indicators of income inequality, which ranges from 0 to
T, 1pplying that the larger the coefficlent, the greater
the 1nequ§lity of incoze distribution: aftervards, ve
show thell respectlive incomza distributiors, {years 1in
brackets): ,
Gilnl Coefficients:

‘Venezuela: 5445 (1962) up «6223 (1971). Case worsened
Capada: +3333 (1965) dovn .3074% (1979). Case improved.
Bottoz 80 Percent of the HH:
Vepezuela:47.0(1962) down 38.6(1971). Spall middle class.
Canada: 60.0(1965) up 63.2{1579). Large middle class.
Top 5 Percent of the HH: )

Venezuela: 27.2 (1962) up 8045 (1971). Becomes richer.

Capadas 1%.7T (1965) down 12.3 (1979}. Spmaller share.
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interaediate 500&3 tc 1lncrease the productive capacity
through a policy of import-substitution.3®

#ith all the financial resources at hand, Yeﬁezuela seens
to be powerless to provide efficient public services, entre-
preneurship for 1ts many deficit-run public. corporations,
and unable to c¢ontrol the rising'social inequality generated
by a2 continuous detericration of education, health, .housing
and employzmente.

With these economic and socilal cénditions in mind, vwe
shall attempt to specify and analyze the consumption rela-

tionship in the countrye.

Venezuela shows an extreme case of increasing concen-
tration of 1ncome (40.5 from 27.2 %) at the top, and at
the expense of the 80 percent of the EE vho became poorer
{34.6 from 41.0 %). Bo doubt the Gini coefficient is
very high at 6223 1in 1971, aore than double that of Can-
ada eight vyears later {.3074). Canada is the reverse
case: the 80 percent from the bottom not only received
the highest share of income but improved it (63.2 from
60.0 %), whilch means that Canada has a large piddle class
of earners vhile the top 5 percent of the HHE have a re-
duced but nevertheless large income share (12.3 from 1%.1
%) 1n 1979. It would be of much interest to knowv the in-
come distribution structune of Venezuela nov, after 7
vears. of petroleur bonanza (1979). See Banco Central de
Venezuela (B.C.V.), La Econoala ¥Yepezolana en los Ultimos
Izelnta ¥ Clnco Apos, (B.C.V., Caracas, 1978), pp. 9=-23;
M. Chossudovsky, L3 Miserla ep ¥epezuela, (Vadell, Valen-
cla, 1980), %th. ed.. See also Shail Jain, Size Digtri-
bution of Income: A Compllation of Datas {(World Baak,
fashingten, De Ce, 1975), ppe xi-xiv, 21, 118=119;:- The
Economic Commlssion for Latln America, Jgpgome Distribuy-
tion in Lkatin America, (United Hations, New York, 1971},
PPe 81-61,  and International Labour Office, Household Ip-
come and Expenditure Statistics: 1968-1976, (I. L. 0.,
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2.3 SEECIFICATION OF TEE CQONSUNPTIIQN FUNCTION

Because ve are treating a developing econory exbibiting a
high 1nequality of irncome distribution, aggravated by a high
rate of illiteracy, unskilled labour and ertensive bureau-
cratic corruption, ve erpect a bigh marginal propensity to
consume {MPC) both in the short-run (XPCs) and in the long-
run (MPCl), and a high average propensity to consuté {APC)
as velle 3 high lncome elasticity 1s also expected.

50, given a consumption function of the form:*°

(2+1) CPR(t) = a + b YNR(t) + ¢ CPR{t=-1) + u(t)

Geneva, 187%9), Ho. 3, ppe. 74-81.

#® Luis Vallenilla, Ayde, QReclinacion ¥ Porvenir del Petro-
leg, (Tiempo Nuevo, Caracas, 1973). Chapters 1-5 provide
a genesls of the petroleum business in the world in gen=-
eral and, 1ia particular, a comprehensive historical anal-
Ysis of the petroleur industry in Venezuela since 1917.
See also the outstanding work by Edwvin Lieuven, Petroleup
i3 Yengezyela: A Historv, (University of California Press,
Berkely, 1955),. Second Edition, which covers the evolu=
tlion of the petroleua exploitation in Venezuela until
1952, and Aaibal R. HMartinez, Qur Gift, Our 0il, (Dor-
drecht, 1966) and Recursos d2 Hidrocarburos de Yepezuela,
(Caracas, 1972). For a coaprehensive sSurvey on petroleur
refining, see Welne Karlsson, Bapufacturipg i3 Yepezyela,
(Institute 'of Latin American Studies, Stockhelm, 1975),
Chapter 3.

3% The shace of imports to GDPR remained at.,about 14 percent
in the 1950's and 19607s, and increase rapidly 1in the
1970's as a consequence of petroleun price 1ncreases.
From 15.37 percent GDPR in 1970, the share climbed to
48+30 perceat in 1976 dropping to 23.20 in 1979, ©presum-
ably due to the production cuts of petroleun during that
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vhere real private consﬁnption (CPR) i1s a functional rela-
tionship of regl national income (YNR) and lagged real pri-
vate consumption [CPR(t-1)1l. The random term u(t) 1is an=-
otber variable that comprises all unobservable events anot
explicitly explained by the functione And ve suppose also

that,

0 <b <1 and 0 <¢c <1

ia any given year t(1s 2, eee , 30},

Nov, we can define the NPC for the short (XPCs) and
long-run (¥PCl), as the measure that a unit change 1in inconme
(in our case real national income =YNE-) may bhave on con=

sumption, as explained by:

(2.12) KBCs {dCPR/QYNR) = b and,

(2. 1b) MEC1 (3CPR/AYNR) = b/(1=-c),

vhere lagged consumption [CPR(t~1}] is treated as a variable
equal to the <current valuee. And ve expect, according to

e

theory, that

{2.1c) MPCs < MPC1l

year.

*9 The function ve are referring to is the one produced by
Te M. Brown, ™Habit Persistence and Lags in Consumer Be-

bhaviour®, Ecopomeirica, Vol. 20, Ho. 3, (July, 1952), pp-
355=-371. -
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and since the average propensity to consuame (APC), vhich de-

fines the average proportion of consumption out of income,

in the long term, is T
(2.14) APC = La/{1=c)YNR]l + [b/(1-cC)] then,
(2.7e) MPCs < MPCl < APC

The income=-elasticity defined as the percentage change in a
dependent variable with respect to one percentage change in
the independent variable, under the assumptlion that the

price of the commodity remains constant,  this éives us:

(2.1%) N E(YNR) al{1loCPR)/Q(ln¥YNR}]

(ACPR/QAYNR)/(CPR/YER)

XPC/APC
vhere B(YNR) 1s the income-elasticity at te

In estimating the <consumption function, ve began the
dnalysis vith Keynes!'! Absolute Income Hypothesis and, after=-
vards, tested other hypotheses. We found that Brown's Habit
Persistence Hypothesis, re—-specified with the money stock as
an explanatory variable, gave the best resultse

Aggregate real consumptlon (CTR), in 1968 prices, was q;-
vided into two componeats: real private consumption (CPR)

and real pudlic consumptlion (CTGR). . L
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2.3.1 Bm Private Copsumptione.

-

-« <

Private consumption in 1968 prices (CPR) has been the larg-
est component of aggregate real consumption (CTR) throughout
the sample period from 1950 to 1979, Teraining relatively
stable at about 80 percent during the 1950%s and 1960%'s, ex-
cept for the years 1957 aand 1958 wvhen it dropped to 78.96
and 78.35 percent respectively due, presum#ﬁly, to the so-
cial and political unrest unleashed in the country by the'
dowafall of the dictatorshipe. During the 1970's, the share
of CPR out of CTR remained at a lowver average level of about
78.67 percent as a direct consequence of greater governpent
participation in coasumption.

We have also observed that the sinople apnual average pro=-
pensity to consume, has declined from an average of about 80
bercent in the 1950's, to 68430 percent in the 1960%'s and
63.62 percent in the first four years of the 1970's. 1 look
at the data showed that CPR, after having grékn at a high
rata ¢of 8.83 percent in the 5950'5, grev at a much!ioweé
rate of 3.79 percent in the 1960's and at a rate of 4.90
percent during the 1970-1973 period. Of course, this behav-
lour of consunption 1s a normal respoose to thé performance
of the vhole econoay, specifically to the rate of change of
real natlonal income (YNR). .Althoﬁgh the YHNR ;rowth rate
decreased throughout these periods, its grdwth vas over and
above the gcovﬁh of CPR for the same periodse. In fact, YNR

declined from a record high rate of growth of 9.35 percent
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1n the 1950's to 5.49 percent ia the 1960's apnd to 6.86 per=
cent, an iaproved rate, duriag the 1970-1973 perilod. This
Celationship betveen consumption apd incope was reversed
during the remaining sirx Years of the Sample period,
1974-1979, when an unexpected and extraordinary volurme of
petroleun revenues entered the country as a direct result of
successive world pétroleui price increases that took place
since'ganuary 1978. Wages aﬁd salaries vere raised substan=-
tially and more people were enployed. Then, CPR climbed to
a record high grd}th rate of 10.87 percent while YNR grew at
an average Yyaarly rate of 6.84 percent for that same
1974-1979 period, (which includes the deﬁressed year of 197%
vhen the economy reached a grovth rate of 0.73 perceat, the
lovest ever). |

The exparsion of petroleua exrploration and developmént
.~ that took place during tke 1950-1979 periocd, in particular
during the first two decades, and the continuous incgeases
in petroleunm exports, created a stroang migration from'the
rural areas t0 the petroleum filelds and thé citias.®® The

-

economic expansior brought about by the petroleur sector on

*% ¥ostly the young people left the depressed agricultural
. fields and towvns to move to more promising opportunities
Such as the big citles and theé petroleun fields, search-
ing for a better way of life during those years of petro=-
leum pooRm. Just over half the population, 52 percent,
vas located 1n the rural areas by 1950. Tventy years
later, this rural population had decreased to about 27

percent and by’ June 1930 it accounted for 2& percent of

the total population of tha Countrye. See Banco Central
de Venezuela (B.C.V.}, La Economia Yenezolana en los Ol-
timgs Ireinza ¥ C1imcQ AuQs, (B.C.V., Caracas, 1978), Pe
11 ‘
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the whole econonmy and, 1n‘pant1cular, the stimulus giver to
the 1ﬁcreasin§ activities of the pablic sector, éiplain the
rather high grovth rate of n;tionai_incone and consumptlion
referred to above. A look at the data for the period
1950-1960 shovws that while coasumption for lov-incoae-elas-
ticity goodé suck as food, beverages and basic services (ne=
cesslties) increased, the coﬁsunption of high~income-elas-
ticity cormcdities such as non+basic services, durables and
non=durables remained relatively stable.*? This general be-
haviqur of . the” structure of consuaption conforms to theory
and empirical evidencee. The first claim on 1nco?g/1s the
satisfaction of the basic needs of life anyvhere. This is
more cosmmonly revealed 1in the less developed countries
(LDC's), particularly durlag periods of reduced ecoromic ac-
tivity. The consuaption of coamodities of higher.incone-e-
lasticities tends to 1ncreagg\&hen the ecoanomy 1s buoyant,
and this seeazs to be a strong characteristic ¢f the nmore de-
veloped countries (XDC's)e These tvo structures of the coa-
position of consuoption are 'strongly and sipultaneously
present, 1in broad teras, 1in Venezuela, ilaplying tvo vell de-

fined socio-structures: the 'haves', vhich are the ainority,

~2 B-C.V., QP Ql&.' PPe 149-158, Given the Overall per-—

"~ formance of the economy, ve expect higher consuaaption of
both the lov and high-income-elasticity goods for the
-1970®s, for which published data are not availlable. How=
ever, this should not be 1interpreted as a direct conse=
guence of a better income-distribution but rather as the
result of a bhigher income concentration in the hands. of
the high-~income classes whoan wve expect will account for
zost of the increases in the consumption ofdgurables.

~

Cj’
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and the ‘'have-nots', the lé;ge najbfityf vhich creates the
p%r&dox of poverty_in the midst of plenty. The irrequlari-
‘ties that can be observed.through the data in measuring con-
sumption may. be explained as 'the normal process that occurs
vhen people at the lowver end of the income scale {the unen-
.ployed,and the under-employed}) tend to meet thelr basic
d1eeds by some combination of borrowing, dissaving.and dgped-
" dence on tkeir better-off families under the expecQations of
higher future incomes.™? |

The experimental work which 1s presented in Chapter IV
" gets into the task of probing for a form of the coasumption
function which =may be irn agreesment with general ﬁheory on
consuneribehaviour and able to produce a close fit to tﬁe

obsarved data.

2.%  3PECIFICATION OF IHE.INVESTHENT EURCIION

s ino the case of consunrption, total gross fixed investaent

~{ITGR) 1s also divided ipto two major components: public

gross fixed }nvestment (IGGR) and privéte gross 'fixed ia-

vestaoent (IPGR). Each of these tvo sectors plays an impor-

tant role in the process of capital formation, but 1t is the

goverament that 1s absolutely engaged in ‘heavy lnvestment
o :

planning that- embraces infrast:ucture construction {Rrorts,

roads, schools, bhospitals, low-lnconme hoﬁsind and other so=-~

2

*3 G. K. Meier, Leadipg Issues IR Ecopomlc Developpepni:
Studies In Ipternational Boverty, (Oxrford Unive. Press,
Oxford, 1970), ppe. 430-439.
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cial overbead projects) as vell as an extensive investament
policy on basic industries (from petroleun, natural gas,

coal and hydroelectric power to the petréchenical, aluminunm,

: s
iron and steel industries).** ?f:izgs average, 1ts share of

the ITGR kas increased since 1950. From a simple average of

28 percent in the 1950's, Egﬁﬁ-c;;nbed to 33 percent during
the- 1960's and to 35,57 gefﬁent in the ‘1970'5, reaching a
hiéh level of 41 percgnt during the second half of the lat-
ter decade. Thé increasing particlpaticn of thé public sec-
tor LQ capital stock seems to indicate that the private sec~-
tor is leosing 1hvestment opportunities,_in particélar in the
basic 1industries. Hovever, the private sectcr holds a
stroag positilon in'nanufacturing, agriculture and housing.
The public and the private segt;rs have both heaviiy,con—
tributed +o capital accumulation in Vepezuelae. For the
first decade of this study, 1950-1959, total gr%ss fized in-
vestaent feached an average of 38.80 percent of gfoss dones=-
tic product in constant 1968 prices (GDPR), which undoubted-
ly wvas very high; 1t decreased ip the ‘fbllouing decade,
1960-1969,‘toi21.51 percent, s5till relatively high, and.re-
bounded 1a the 1970's to 30.56 percent,‘of which the govern-
ment 1s accountable for a share €;>11.22 percent of the
This composition of investment makes the construction

of an investnent function rather difficult for a lesg/devel-

** J. Doutriaux and E. Osbormel ®an Ipter-industry Model for
Corperate Plapning in an Industrializing Country®,( Oni-

versity of Ottawa, Institute for International Co-opera-

tion, March, 1981). Mimeo.

L3
{
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oped country (LDC), according to néofclassical and.Keynesian
theorigs.*s Eapirical studies of nmore develéped countries
specify that the rﬁte of interest, mortgage rates, profits,
sales, gross national product, capital stock, and so on, are
relevang varlables to determine the 1nvestment function.*®
While these variables may Specify and explain reasoﬁably
vell the 1investment function of developed econonies, ve can-
not expect the same specification to work for a developing
country such as Venezuela, vhere regardless of the level of
loterest rates; nortgage rates, profitabllity, etc., the
¢ountry must lncrease 1its soclal overhead investments as
vell as.accelerate the pfocess of its 1ndustr1§lizatfon to
provide, as soon as possible, a better way of life for 1its
fast growing population. For such a great task the Venezue-
lan governaent seens to be the natural ilnvestor as it is thg

fecipient of the huge resources coming from the exports of

-

petroleum, on the ége hand, and because of the counting po-

*% Fisher's eligible optlons of 1nvestment are based on the
theory of maximizatlion of the present valiue of capital at
the golng market rate of intearest at which the net annual
returns are discounted. In other words, an investment
project sbould be undertaken whenever the ®rate of return
over cost™ 1s equal to or above the interest rate. See I.
Fisher, The Theory of Interest, (Augustus Kelly, Clifton,
¥ev Jersey, 197%), ‘Chapter VII, First edition, (Macmil-
lan, Hev York, 1930). Similarly, J. M. Keyanes' position
on the subject depends co tha positive spread between his
"gparginal efficlency of capital®™ (Fisher's rate of return
over cost) and the market interest rate for an investment
project to be undertaken See A, Ee« Hansen, 2 Gulde To
Beypes, (McGraw—-H511l, New York, 1953). Chapter 5.

“¢ 2dvin Kuh, Capital Stock Growth: A Mlcroeconopetric Ap-
preach, (North-Bolland, Amstardam, 1971). Second edition,
Chapter 2. .
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litical pressure arising from the soclal restlessness in the
country, on the other hand. From this derives the need for
3vitching from thé petroleur-based economy to a balanced ec-
onoaic system. The capaclity creation to counteract the sup-
ply deficiency of this developing economy comes from 1its
ability to secure enough f0reign reserves fror Its petroleﬁn
exports, and, therefore, 1its capacity to 1import capital
goods from the MDC's 1ip order to carry on a faster develop-
ment process.®’ Therefore, the purchasing pover of the econ-
ény, as measured by the GDPR, and levels of private invest-
‘ment of previous years.(lne:tia or persistent behaviour)

should be relevant variables to explaln the private invest-

Petroleua 4is . an  1inportant conomodity in 1international

ment function of the country;

2.5  IBE PETBOLEUX SECTOR AND THE RETROLEUN SUB-NODEL

‘trade.*° Modern econonmies, .in particular those of the indus-

*?7 For most of the LDC's, the lack of sufficient foreign re-
' serves becomes the maln constraint to impport from the
3ADC*s the plant and equipment necessary to industrialize.
See E. E. Hagen, Qpe ¢cit., PP. 366~371. See alsoc H. Be
Chenery and A. ¥. Strout, "Poreign Assistance and Econom-
ic Development,® Aperjcan Egopomic Review, Vol. LVI, No.
4, Part I (Septe, 1966), Ppe. 680-~733).

“® The statlstlcs reveal this fact, at least up to now. 2nd,
by all accounts, it seems that this will continue for
Years to come untll energy technology makes deep 1laroads
to bring about mass availability and utilization effi-
clency of other energy alternatives. that cay shift guitw b
substantially the present energy consumption structure.
Petroleum resources, then, can last for.as long as possi-
ble and be re-directed as an 1ipdustrial rav aaterial,
wvhich has beemn a strong position of the Organization of
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tri;lized countries, bave been increasingly dependent on
this exﬁaustible s&u;ce of eperjy as the major component of
thelir tétal enérgy consunﬁtiqﬂ mlx, since long before wWorld
dar II. ht present, they rely .heavily on petroleuna to fuel
fheir agriculture, manufacturing 1ndustr1es,_ t:ansportation
systeas, and military strenth; in surzary, to provide'so
many of the amenities of life required by the highk standard
of living to vhich their Eocieties have becoae accustormed.

Since World War II, the economies of Canada, Western Eu=-
rope, Japan?/the UeSede 2and the UeSeSeRe, héfe core to de=~
pend increasiﬁgly on petroleun to satisfy their thirst for

fuel. , Table 1 1llustrates this case for the'regions of our

concerne.

.

Petroleup Exporting.Countries (OPEC), which in turn seess
to be clGser to The Limits £ Growtih concern or erhaus—
tion of patural resources, wvaste and ecologicil damages.
See Joel Darmstadter, P.De Teltelbauvm and J.Ge Polach,
Energy in ibe Forld Ecomozy: A Statistical Review of
l1zends ip Qutput, Irade and Consumption Simge 1927 (Johns
Bopkins Uaiversity Press for Resources for the Future,
Baltlaore, 15717), ppe. 32-80, and Profiles Nos.: 1=-2,
3-5, 18-22, 23-34, and 35-38., Joel Darmstadter, Jes Dunk-
erley, J. Alternman, How Ipdustrial Socleties Use Energy:
A Compagatlve Analysis (Johns Hopkins University Press
for Resources for the Future, Baltimore, 1977), Parts I
and II. See also United Xations, learbook of ®orld Epergy
Statistlics 1879 (UK., New York, 1581), Table &, ppe.
48-55, and M. B. Stoff, Qil, ¥ar, apd America Security
(Yale University Press, New Haven, 1980), ppe. 2065-216.
To complete the picture of such a massive use of petrole-
um, conseguences and alternatives, see Dr. Fahhil J. 2al-
Chalabil, Deputy Secretary General of OPEC, *The Concept
of Conservation in OPEC Meabers Countries' in xiddle East
Ecopealc Survey, Vol. IXII, No. 52, {(October, 1979), PPe
21-31, and Donnella H. Meadovs, D. L. Meadows, J. Randers
and We. ¥. Behrens, The Lialts to Growth (Universe Books,
New York, 1972), Section: Yatural Resources.
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TABLE 1 ~
Coal and Petroleum in Voluames (V) and Shares (%) of Total
Energy Consumption: Selected Years (Mn.bbl/d
petroleum-equivalent)

SOURCES 1960 1970 1973 1979
REGIONS OF -

ENERGY ¥ % v % - ¥ % V%

BORTH COAL: 5¢2 2844 69 20.6 68 18.6 7¢3 19.3
AMBERICA: PETRO-

LEgNM: 9¢0 8248 1823 82.5 16.8 85.6 17.8 87.3

WESTERN COAL: 7.2 6542 5.% 32.5 5.7 25.0 5.0 23.4
EUROPE: PETRO-

LEQN: 302 2922 10e2 5647 1240 588 116 S54.4

LATIN COAL: «1 841 «2 S8 «2 8.7 «3 5.7
AMBRICA:z PETRO-. ' . .
.LEUH: 1«3 762 244 731 3.1 T3e6 308 721

§gg;§g:\\\50mputed fror The United Nations Yearbook of World
Energy Statlstics 1979, (U.N., N¥ev York, 1981), ppe 848-55.
Japan has very little coal of 1its own and must import all
the petroleunm it consumes, about 6 Mn.bbl/d. See also foot=-
note 40 above.

These econoazies, North A:eﬁ;ca and Western Euroéé,
fogether, as wvell as individually;- more than doubled their
gross domestic products during the past tventy years, grov-
ing from $1056.5 Bn. in 1960 to $213210 Bn. 1z 1979, i com—
stant 1968 prices. Thelr respective populations were 244
and 316 Mn. people at the end of 1979. Meanvhile, Latin
America-uith a higher population of about 359 Mn. people, 1in

A - ' N
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ald 1979, moved from about $100 Bn. to $280 Bn., within the
same period.*?®

In sumeary, ‘the indaustrial countries consumed an anpual
average of about 85 perceat of world petroleunm production
and an approximately equal percentage of the exports of the
Organization of Petroleum Exporting Countries (OPEC),S5° dur-.

i1ng the decade of the 1970's.

2+5.1 A Petrolegm~-Based Ecopoay

Petroleus is the life-blood of the Venezuelan economy. It

contributes directly about one-third of the gfoss domestic

product of the country, about 76 percent of all the govern=-

*? The Organization for Ecomomic Co-operation and Develop-
ment {O.E«CeDs), National Accounts 1981 (U.N., Paris,
" 1981), ppe. B83-86, provided the gross domestic products
and populations for North America and Western Europe.
The Economic Commission for Latin America (E«CeLele),
sktatistical Yeagbook for Latin America 1979 (U.¥., HNevw
York, °1980), PP«128-125, provided the gross domestic
product, at factor <cost, wkile 1its population for
21d-1979 was obtaiged from the United Nations, 1979 Demo-
iraphlc Iearbook (UeNa., HNew York, 1980), ppe 157-159.

9% petroleum & Energy Intelligence Weekly 1IncCe., Petroleunm
Intelligency Reekly, various issues, December 1979-March
1980, Middle 2ast Petroleua and Economic Publications,
diddle East Econoaic Sgyrvey (Cyprus, October 1979). See
alsc M. Field, 100.000.000 Dollars A Day (Sidgvick &

Jackson, Lonodon, 1975), Chapter 3.

“' As a matter of general information, we provide here a
short note on OPEC: The ‘Organization was founded in 1960
5y o Iran, Iragq, Kuwalt, Saudl Arabia and Venezuela.
Through the leadership of 1ts Minister of Mipes and Hy-
irocarbans, 'Dr. Pedro Pablo Perez Alfonzo (the 'father of
OPEC'), Venezuela convinced the Arab countries to join in

1
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ment tax revenues, 1in constant 1968 prices, and almost all
the foreign exchange received tarough its e;ports. which ac-
counts for an annual average of 93 pefcent 0of total exports
during the sample period 1950-1579 and an annual average of
95 percent for thke last six years of the 1970%s. Although
the direct employzent capacity of the petroleur sector is
low® (about 1.3 percent of the labour force), 1its indirect
contributlion ‘to overall employment must be relatively high-
er. The petroleum tax revenues are channelled back into the
econony by the government expeaditures on investrent, ac-
cording to tbhe econcaic pelicy on development designed by
the Central Planning Office (Cordiplan), in becth the produc-
tivé sector via the State corporations (wvhich incluyde the

iron, steel and aluminum iadustries, other mines, hydropowv-

er, petrochemical industries, etc. The petroleur industry

generates 1its own funds for investment expansion), and the

~

" socilal sector via investment on intrastructure and huzan

»

the efforts to create a kind of organization capable of
confroatling, vith one voice, the economic pover exercised
by the "petroleum =®ajors® at home and abroage The main
‘concern of OPEC has vays been to marimize profits of
its erhaustible petroleum resources through higher eco-
nonmlc and soclal develagpment for 1ts &members, without
jeopardizing the wvell-being of 1ts trading partners.
Qatar jolned 1n 1961 and Libya and Indonesia jolned in
1962. HMuch later Abug Dhabi, Algeria and Kigerla entered
in 1967, 1969 and 1971, respectively. Ecuador and Gabon
vere the last tvo members to join in 1973.

" 51 The employment capacfty of a capltal-intensive industry

13 alvays lov. Hovever, 1t must be borme in mind that the
petroleum industry 1s a particular case of capital-inten-
sivene3s due to its intrinsic technical nature and not to
any other preconceived economlc or othervise designed
policy ¢of man. T
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capital investpent (;;ucation, training and health), housing
aﬁd othef social services; and, finally, governaent consuymp=-
tion 1n goods and services in éeneral. Both ‘government ex-
penditure components have their expansionary econpomic ef-
fects on the econoﬁy. Simultaneously, the private sector
vill also exert 1ts economic expansion via 1its owe invest-—
ment and consumption componentse.

" In the case of Venezuela, the 1link betwveen the ecomomic
developmzent policy and the pgtrdleun'activity conés from the
outslde,  not from within, which implies that petroleum af-
fects the domestic ecomomic developnment ;1th the resources
it brings in from abroad, in particular froam the industrial-
lzed couﬁtries. Therefore, the heavy investment policy of
the State for s%ifting the econogy from the presént natural

resource base to a diversified economy iIs financed through

. these petrodollarse.

N | . )

2.5.2  The Specification of the Smb=model

Host energy studies dealing vith cornsumption relate energy

demand to variables that seem most susceptible. to economic.
o _

influence, §u¢h as production and prices, population and ec-

onozic growth.%2

52 Joel Darmstadter, J. Dunkerley apd J. Alterman, Qpe Cite.,
pp. 1-3, and Robert S.' Pindyck, The Siructure of World
Energy Demand (MIT Press, Cambridge, Massachussetts,
1979}, Chapters 1,3, and 5-8.
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Ve shall follov a close path with this -hypéthesis.
Bovaver, ;é shall not be directly concerned with the energy
demand of the maln trading partners of Venezuela, but rather
vith the gbility of'Venezue1a~to eXIport energye
Prom all the above consideration, ve attempt to specify a
petroleus sub—-nodel that takes into account the most rele-
vant economic variables that may affect the export or supply
of petroleur fror Venezuela. The model rests on the follov=-
ing assuaptions: 1) Venezuela is a reliable supplier of pe-
troleur {2about 2 Mn. Bbl/d since 197%; see X0Q 1in ippéndix
C)y 2) There exists an excess deaand for the domestiépgupp}y
abroad, and 3) Energy alternatives are at a starting peint
- of developzent. The abillity of Venezvela to supply petrole-
upn 1s affected by: a) An increasing economlc grovth of the
importing regicn, b) The total‘eneréy consupption require-
nent of same region, ¢} The domestic Venezuelan price rela-
tive to Venekuelan 1nternational price of petroleum, d) The
pressure from domestlc energy consumption.
| The eguations of this sgb-nodel follovs the aﬁove speci-

fication and the form of (I), that 1s,
(2.2) ITOR(jst) = a2 + b Z(1,t) + eee + k Z(m,t)

vhere, (t) refers to the saaple period: 1960-1979.
ITOR(Jj) refers to petroleu; exports 1n constant 1968
bolivares for each reglion j (j = K&, WE, Li). The.
Z(1) refer to ﬁ (1 = T4e0es) explanatory variables

of each equatiorn and region concerned, according to
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the general hypotheses: (a)-(d) applied to (2.2).

As shovn 1n Table 2, and aé 3n illustration, ve have al-
located the Venezuelan petroleua exports, 1in constant 1968
bolivares, in three major regions, for the years 1960, 1970,
1973, 1975 and 1979:

TABLE 2

Venezuelan Petroleum Output and Export to North-America,
latin-dmerica and Western Eurspe in Mn. bbl/d. Selected

Years:
REGIONS 1960 1970 1973 1975 1979
VENEZUELA T -
OUTPUT: 2.85 3.71 3.37 2.35 2.36
NORTH - ‘
AMERICA: .82 2.10 212 1.36 1.33
LATIN .
AMERICA: 56 . 77 .67 45 .37
WESTERN  —

EORQOPE: «52 52 . -35 «27 «38

Seourge: Computed fror Ministerio de Energia y Minas Petro-
lep ¥ Qtros Datos Estadisticos, (Caracas, 1979), p. 107.

N¥ofktb America (NA), 1is composed of the United States of
imerica (USa) and Canada, the major trading countries. NA

imported ‘about 57 percent of Venezuelan production, 1in the
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1970%s; also ia the 1970°s,. L;;;gnjggglgg {LA), excluding
Cuba, became the second important region with an import of

19 percent, and, finally, ¥egtern Europe (WE), here defined

- A\
as the pembers of the European Economic Community plus Nor--

way, Portugal, Sieden_dnd S5pain, 1aported about 13 percent,

in the 1970's.

The rest of the World imported 1.2 percent, during the

saze period, and the balance ‘of about 10 percent wvas con-'.

sumsed by Venezuela.

2+.5+3  Export Analysis . -

The specilfication of this sub=model allows us to go one step

furthere. -

The increasing econonmic dependence that Vepezuela holds

ou petroleuk exports to its industrialized trading partners
(the counterpart market for the ilamports of capital and in-
teroediate goods) presents a high degree of vulnerability
for the continuing economic development process to which the
country has committza itself. While keeping ir aind that
political forces abroad are a real threat, 1in particular
_when there exists an excess petroleum supply and retaliatory
measures may be taken for ome resason or another, ve consider
here that econozic rmarket forces are the only determinants
of world demand for Venezuelan petroléun. ¥e should, then,

look at the behaviour of these trading partners under eco-

aoric grovth fluctuations at home and changes of petroleun
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.pricés, production and consumption in Venezuelae. Certainly,
fluctuations in these variables rust have gome economic im~-
padt on Venezuela. Thea, i1t is desirable to ﬁnalyze\the re-
sponse that changes in gross donestic‘éfoduct and 1imported
petroléﬁn prices in the industrialized econonmies in.particu-
lar nmay have on the;r petroleun'inpq§;s, as vell as to con-
sider to vhat extent Vemezuela nay‘inflnénée such iaports
through domestic énergy poliEy.gJ This- ;hall be done by a
demigd analysis ﬁia the concept of elasticity. ;Thus, having

a function such, as (2.£};,the import. elasticity vith respect

to Z(1) 1is defined as:

(2.3) E(1) (dXTOR/XTOR)/(82/2)

’

(3XTOR/QZ)(Z/XTOR).= n(Z/ITOR),

vhere 'n!' is the estimated slope of (2.2) above.

——

53 Clearly, fluctudtions of key variables, in particular
continuous GDPR growth and petroleunm price 1ncreases,
vould have a strong effect on the industrial demand for
energye Such an effect, howvaver, will depend not only on
the substitutability of petroleum within the structure of
the present energy mix, but also on the restructuring of

"the present fuel fed industrial systeamse. This impllies tvwo
related energy technologies, one geared to alternative
energy resource production, econosically and environmen-
tally acceptable to society, and the other directed to a
new capital transformation of plants and equipaents capa-

- ble of utllizing the nev energy sourcese. All these con-
slderations are condensed in our assumption (3) above.
Vepezuela, belng a reliable supplier, vill always be able
to find markets for its exportse.
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A nore convenient elasticity is one vhich is alvays con=
Stant. 1In econometrics and in particular in the case of en-
ergy, the double-logarithaic fora of (2.2), vhich refers
here to natural logarithm, produces constant elasticities of
@asy estimation and interpretation and, furtherrore, gives a
better goodness of fit thén any other form.>*

In our specific case, ve shall be dealing with income and
price elasticitlies of the peﬁroleun 1nport1nq regions (NA,
fE and LA) as responses to ckanges, in their gross domestic
products and Venezuelan petroleum prices. ¥e shall also be
considering the respeqtive elasticities to Venezuela's pe-

troleun production, consumption and domestic pPrices as'a be=

havioural 1mport response to Venezuelan energy policye.

2.6 THE IEZRORT SECTIOR

The import side of the foreign trade sector has been growing

rtelatively faster, in real terns,.than both the gross domes=-
tic product and the exports froa the petroleu=z sector, dur=
ing the past thirty years‘ of the saaple period”@f tkis

",

study.

3% These findings are discussed by S.Je. Prais and HBeS. Hou-
tnakker, The Analysis of Fasily Bydgets (Cambridge Uni=-
versity Press, London, 1955), Second edition, 1971, PPe
87-103. Azong the <f£ive Eagel curve forss of the denand
functions under thelr analysis, the double-logarithmic
fore produced the best results with Tespect to expendl-
tures on fuel and 1lighting {p«99). See HeS. Houthakker,
*Nev Evidence on Demand Elasticitiest, Ecopometrica,
Vol.33, ¥0.2 (April, 1965), ppe 277-288. See also Michael
De Intriligator, ope. clte, PPe 217=-225 and 396=599.

.
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Petroleum 1s by all accounts the only eiport comznodity on
which the couhtry depends to finance its massive imports of
bpth capital goods, as well as intermediate goods; requifed
by 1its ipdestrialization grograns, ‘and cﬁn;umer goods to
'§hpplenent the still lov productive eapacity of thke domestic
économy io or%gr to meet -the excess demand for coﬁshmer
goods. Expfessed in constant 1968 pricés, these igports inp-

creased at an average atnual rate of 8.8 percent in the

1950's, declining to -5.2 percent in the 1960's, but increas-

| ing quite fapidly in the following .1970's to a higﬁer lefekﬁ'

of 9.3 percent. The overaill dve:age annual rate of increase
of imports vas 7.2 percent for tﬁe three decades, while_pet
troleur exports and/iﬁﬁgs domestic product, bo%h i1n real

teras, also increased continuously but at lower rates of S.7

:
percent and 6.0 percent, respectively,'during the saigd peri-
oa. Furthermore, the percentage shares of inports over pe-
troleur exports increased from an average of 79.4% percent in
the 1350's to .an average of 92.5 percent in thé 1970'5.. Ve

~can also observe 4in Table 3 that the share of‘impqrts over
pgt:oléum exports, after declining at an avarage annual rate
of 12.5 percént uht11‘197n, uiéh.respect to the 1871 level,

{due mainly to the fast growing'petroleum prices , of those

4’
years), rose .contianuously at aa extraordina€gﬁﬂ1etage annual
rate of 28.2 percent until 1978} when 1t reached 1its highest
share.level of 159 percent then declined agaln 1n 1979, re=-

aaining nevertheless at a high lLevel of 105.1 percente.

%
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' 'Percentage Shares of Imports from Petroleum Exports and

Gross Dowmestic Product: 1950-7%

JYEAR MTR ITR ITOR GDPR SHARES
: AN (2) {3) (8)  (1)/02) (1)/(3) (1}/(%)
{in billions Bse.){*} (%) (%) . {%)
1950 2.9 4,47 P 4.28  13.49 66467 69433 21.79
1957 34718 4473  8.53 15406  67+23 70420 2112
1952 3477 511 8481 16416 78478  78.38 23433
1953 | 8.05 5.3% 5.01 17.16 75 80.8% 23.
1954  8.27 5.84 5.87 18.81 73.12 06 22¢
1955 8.839 6.61 6419 20448 67493  T2.5% 21.92
1956  5+80 7.50 7.00 22.65 72,00 77.1% 23.88
1957  7+711 8483 8415 25.28 80.52 B87.2% 28.12
1958 6488 7498 7426 _ 25461 86422 98477 26.88
" 1959 6+86 8446 7459  27.63 81409 90.38 284.83
(1950~59)(8.8%) (6+7%) (6+0%) (7+8%) (78.4%) (79.6%)(23.8%)
1960 5413 9408  7.78 28473  56.75 65.94. 17.86
1961 5.52  9.91  9.06 30.18 55.70 60.93 18.29
1962 6.00 17.73 10.24 32,91 53.917 . 58,60 - 18.23
1963 5.76- 11.68 10478 35.17 43432 53463 -16.38
1964  7.49 12406 10.25— 38459 62.11  73.00 19.81
1965 8484 12.29 11.82 40.86 68%67 73.90 20.66
1966  7.76 11.68 10.78 %1.81 6684  71.99 18.56
1967 3420 12425 11419 4389 66494 73428 18485
1968  9.06 12.32 11.43  45.76 73.54 79.26 19.80
1969 9433 12487 17439 87447 7882 81.98 19.65
{1360-69)(5¢2%) (33%) (3.9%) (5.3%) (62.8%) (69.3%)(18.8%)
1970 9.7% 12.76 11452 50492 76433  88%.55 19.13
1971 10476 18425 13415  52.86 71430 77+26 19.36
1972 11.08  15.25 13298 54.17  72.39  79.20 20.38
1978 11.71 26.73 2%047  60.98  83.81 45.98 19.20
1975 169 21.20 20905 68.59  76.37 80.75 25.07
1976  19.65 21483 20.57 70402 90400 95.53 28406
1977 27.28 27145717 20.52  74.80 126480 133.00 36447
1978 29.52 99.52 18457 77.16 151.23 159.00 38.26
1979 23.6% 23291 22.89 77473  99.00 105.11 30.41

(1970-79)(93%} (6.5%) [6.9%)
(1950-79)(7+2%) (5.8%) {5.7%)

{(3.3%) (86.4%)
(6.0%) (74.5%)

{92.5%)}(25.6%)
{80.3%)(22.7%%

SQurce:

Banco Central de Venezuela, Informe Egongmico {Ca-
racas, 1960, 1965, 1969, 1970); Memoria (Caracas, 1958).

(*) Total imports (MTR), total exports (XTR), total petrole=-
un exports (ITOR) and gross domestic product (GDPR)
deflated by the gross domestic product ®fmplicit deflator.

Q

are all
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Similarly, the percentage share of imports over real
gross domestic prodﬁct increased from an average of 23.8
percent 1n the 1950's to an average of approrimately 25.6
percent ia the 1970°'s. The second half of the 1970%s skows
the highest percentage shares of ipports over gross domestic
product, c¢linmbing from an average share of about 19.5 per=-
cent in the first half of the decade to 31.6 percent in the
second half, in vhich 1977 and 1978 show the highest levels
of 36.5 percent and 38.3 percent, respectively.

We have ;aid above that lmports grev at -a lover average
ananual ;ate 0f 5.2 percent in the 1960°®s than the B.B_per-
cent registered in the 1950%s. In fact, 1mpoyts'd1d de-
crease 1o  the period 1960—63 at an average yeafly rate of
3.4 percen£ relative to the level of imports of 1959. This
behav;our of imports appears to have been due to the follow-
ing circuastances: (1) Becaus2 of the petroleun income tax
rate increase from 28 percent to 47 percent on net profits
in 1959,%% the profitability of the'petroleun 'business de-
clined and thus, so did the inflov of foreigﬁ petroleun cép-
1tal, (2) The decline of petroleum prices, fsince 1959,
brought in less foreilgn exchanga per barrel of petroleum ex-

ported,>® (3} The nev laport-substitution policy imposed

S5 Mostafa F. Hassan, 'The Fiscal Obligations of the 0il In-
dustry in the Middle East®, 'Middle East Ecopomic Re-
PoLt,! ¥0. 2, {(Kay, 1960). The 50-50 profit-sharing
agreement vas raised to 60-80 in favour of the State..

© 5% This deterioration of the price of a natural resource of

a developing economy seexs to give support to Dre. Raul
Prebisch's thesis. We can observe here that, while the



55
barriers which contributed to the reduction of 1mports, and
{4) The political ﬁnrest and the lack of credibility of the
newly elected democratic governsent created a climate of ec-

onomic risk in the country.>s?

2.6.1  The Terms of Irade .

The expresslion 'terms of trade® or‘1t§ équivalent 'nét te

of trade!' refers fo the ratio 6f export unit value indekes
over the corresponaing igport uni; value indexes. In_Taﬂle
4, |

ve can find that Venezuelan .export prices increased at an
average annual rate of 3.74 percent during the period

1950-57. Expressed in 1968-bolivares, exports doubled dur-

price of petroleum declined in the 1960's, the opposite
happened to the prices of ipdustrial imports, causing a
depressing effect 1n the distribution of vealth from Ven-
ezuela toc the industrialized countries, froz where mcst
of these i1mports come from, as Venezuela had to erxport
more petroleum 1in order, to import the same volume and
guality of corrodities ak previously. This 1s equivalent
to say that the teras of trade (the ratioc of the unit
value of export over the unit value of 1import) was not
favourable to Venezuela, which bad to transfer excess
natural resources abroad for Just nothing 1n exchange,
retarding the process of the econo development of the
countrye. See Raul Prebisch, ‘"Conmerclal Policy in the
Underdeveloped Countries,' fimerican Ecopomic Reviev, Pa-
pers and Progeedings,*! (May, 1959) and 'Towards a New
Trade Policy for Development,' *A Report by the Segretary
General g¢f the Conferenge,® (Onited Natioas Conference on
Trade and Development, New York, 1964) See also Hans
Singer, ‘'The Distribution of Gains Between Investing and

Borrowing Countries,' !'Aperican Ecguemig Review! (kay,
1950) .

57 §e refer here to Romulo Betancourt's government, founder

and mentor of the social democratic party *Accion Democ-
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TABLE &
The Terms of Trade of ¥énezuela, Gross—Fired Ipnvestment

(ITGR) 1n Bn. Bse. and as a Share of Gross Domestic Product
(GDPR): 1950-1979

-~

YEAR UNIT VALUE TERNS OF QUANTUM CAPACITY ITGR ITGR/GDPR

INDEXRS TRADE QP . TO (Bne. .
----------- (%) EXPORT INPORT Bse) (%)
X{%) (%)
1950 109.5 67«1 179.2  35.8 6441 5.05  37.6
1951 109.9 669  168.3 ~38.% 6341 5.37  35.9
1952 178.9 69.8 168.6 81.5 683 6.78  42.0
1953 123.5 70.0 176.% 3.3 76.5 7.0  &3.%
1954  125.2 72.4 172.9 &47.% 82.0 8486 85,2
1955 125.1 71.9  17%.0 53.6 = 93,3 7.99 39,2
1956 126.2 77.1 163.7 60.9 9946 8.66  38.%
1957 180e2 88.5 165.9 71.7 118.9 9420  36.6
1958 134.3 8&.4 159.1 68.8 103.1 9.12  35.8
1959  119.7 99.5 120.3 68.7 . 82.6 9.39  3G.1
1950=-59 (6.8%) (38.8)
1960 115.0 101.5 113.3  73.8  83.1. 7.31 25.6 -
1961 115.2 10242 112.7 80.% 90.7 6.22 2047
1962 111.9 107.1  108.5 90.3-  94.% 6489  19.8
1963 10849 9741 112.1 94.8 10643 6.66  19.0
1968 108.4 93.2 112.0 97.9  109.7 801  20.9
1965 101.8 99.8 102.0 99.8 101.7 8.60 2141
1966 100+3 95.4  105.1 9.8 99.7 8.78  21.1
1967  9%.5 95.8  108.3  99.&  103.7 9.08  21.0
1968 100.0 100.0  100.0 100.0 100.0  10.38  22.8
1969  97.0 101.8-  95.3 1071.2 96.4 1031 23.0
1960-69 (3.5%) (21.5)
1970 102.0 113.0 . 90.3 103.6 93.5  10.95 21.5
1977 120.5 12643  95.4 115.7 110.4 12.29  23.4
1972  123.3 145.0 85.0 123.8 1052 1418 2641
1973  179.9 166s2  108.2 160.5 17347  15.89 2649
1974  424.5 283.8  174.1 217.0 377.8  15.13  28.8
1975 337.5 349.5 96.6 172.1 166.2 18.99  29.4
1976 357.C 48548 80e1 177.2 141.9  28.37  38.8
1977 366.9 641.8 57.2 174.6 99.8  31.83 42,0
1978 352.9 696.6 S0.7 1584 -80e3  32.28 41,8
1979 583.9 674.9 80e6 19841 156.4  27.0% 34,8

——

Source: Computed from Banco Ceatral .de Venezuela, L3 Egcogo- .
mia Yepnezolana en los Ulii=mos Ireinta Angs, (Caracas, 1971),
Pe 303., and La Econgmla Yepezolana ep los Ultlmos Treinta y
Cinco Apgs! (Caracas, 1978), pe 177; Informe Eccnomico (Ca=
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racas, 1%69), pe. 1-159, and [pforme Ecopomico, (Caracas;
1979}, pe A-394% and ppe A=212-+215. I% and % refer to export
and import unit value indeYes, respectively.

¥

ing that period as the demand for petroleum rose 1n the
1hdustr1alizéd Horth-America ani Western Europe, vhiéh vas
also assisted by the Suez Canal c¢risis in 1956, vhen the pe=’
troleug supplies from the Hiddlé. East vere reduced. The
percentage unit valuge 1nﬁex qf axports (X%) shoved ;ontinﬁ-
ous prilce increases, moving from about 110 percent in 1950
te 140 percént in 1957; but because import prices vere ris-
ing faster than those of exports, that 1s at an average an-
nuai rate of 4&4.74 percent compared to 3.148 percent for ex-
ports, the terms of trade degerio;ated sﬁ;euhat during that
beriod. Bowvever, the 'income terms of trade' or, equiva-
lently, the *capacity to import*, vhich wve define here as
the product of the value index of the terms of trade by the
quantun of exports, 1ncreased at an average of 7.52 percent
throughout the period. These, amongst other factors, ex-
plain howv Venezuela was able to incfease its import commcdi-

.

tles at the average annual rate of 11.7 percent during that’

ratica', freely elected President of Venezuela for the
five year term 1958-63.- HMr. Betancourt became the first
President to have coapleted his ters and to have handed
over the governeent to another elected President in 1964.
Although’ his government tried on 1ts own merits to bring
about a policy of economic and socilal change within-a
comprehensive political policy of national unity, he wvas
unable to placate’ the economic npationalism and soclal
justice cries of the radical opposition which, after=-
vards, engaged the goverament 1n guerilla warfare, during._
the period 1960-63.

{t
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periode It must be added that although the capacity to im-
port declined in the folloving years, there vere foreign ex-
change surpluses,Ss ;hich vere used to supplement the budg-

ets of 1958-195§ and, therefore, ‘fmport grovth still

repalined at a hiqﬁ rate of 8.3 percent per year vith respeca\::>

' to the level of 1mports of 1956.

Proama 1958 up to 1970; exrport prices declined, relative to
phe high levels of 195%, and, consequently, the high capaci-
ty of the country to import was reduced. In fact, vhile ex-
port prices declined at an average anaual rate of 2.0 per=~
cent, 1laport pfices climbed at a rate of 2.27 pércent,
indicating that the terms of trade deterigrated at an aver-
age .annual rate of 4.27 perceat in thai;period. Therefore,
in the 1950%s and in the 1960's, the contipuous increases of
import prices, relative to thosa of exports, had depressing
effeétslgézthe teras of traée of Venezyela anﬁ, thus, 1o 1ts
capacit;\tg\}mport, forcing the country to expand 1ts petro=-
leum exports ia arder t0 meet its econonmic requirementé, In
fact, duriag those tventy yearé, the volume of petroleun ex-
ports lancreased substantially from 1.5 million bblysd in 1950
to 2.8 millions bbl/d inm 1957, then to 3.5 aillions bblsd in

1965 and 3.6 millions bbls/d in 1969,

%2 These surpluses wvere accumulated because of the increases
in petroleuas prices in 1550~37 and the extensive sale of
petroleunr concessions in 1956 and 1957. See Mostafa F.
Hassan, 'Capital Flight: Venezuela 1958-1360°", Inter-3-
nerica Economic Affalrs., (Autumn, 1963), ppe 53-73. See

also International Monetary Fund, Ipterpational Figancial
Statisticsg, (Washington, 1961, 1970, 1979).

-
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VYenezuela wvas able, ££en. vto aleost double 1ts capacity
to import from 1950 to 1957 {see Table 3), but for the rea-
sons expressed above this capacity to import was reduced in
"an irregular pattern froa 1958 to 1970. fhis scenario
changed drastically in the 1970!'s. " The volume of expofis.
vhich since 1950 had risen continuously, began to decline in
19771 at a time vhen petroleum prices had already started to
cliab.  The first increases vere registered in 1970, but it
vas tn 1973 and 1974 that petroleuns prices juaped gquite
shérply, resaining relatively stable during the following
four years to climb again in 1979. Hoveéer, because iamport
prices rose more rapiély than those of exports, that is at
ac average annual fate of 19%9.6 perceat against 18.2 percent
during the decdde, the terms of trade did not improve as
could have been erpected, erxcept in the 1973-78 period.
Nevertheless, the capacity to 1import 4id improve bedginning
in 1971 and, after declining the folloviﬁg year, Jumped to
the highest level ever im 1973 and 1974, decreasing after=—
vards‘until 1978. The capacity to import 1laproved again
vith the new petroleum price increases of the followlﬁg year
1979.
Despite the fact that Venezuela has to pay out large
amounts of foreién exchange resources to foreigners, the
country has beed~able to mainta}n a‘higﬁ capacity to import
in order to<‘meet 1ts lsport-substitution industrializatlon

reguirenents, as vell as to supplement via ipports the
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equally high demand for consumer and intermediate _godds.
contributing " to an increase in the produétive capacity of
the econory, relatively stable prices and a stable anad
strong Venezuelan currency during the past thirty years.

Froa the above, vwe may conclude that Venezuela, unlike
other Latin-Americar or, for that matter, many other devel-
oplag economies,.has enjoyed a much better scenario vith re-
spect to 1ts terms of trade position. ds a petroleum exr-
port-oriented economy, Venezuela has enjoyed far more stable
prices and volumes of exports than those countries éxportiﬂﬁl
other primary products. Bovever, we should keep 1in zind
that, for the 1968-79 perlod, the behaviour of the terms of
trade has been one of a declining trend, interrupted only by
the sudden and large jump in petroleur prices in 1973-74
period, but declining even faster during the second half_bf
the 1970%s at a yearly conpounded average‘rate. of about 15
percent, -excluding 1979. This general trend of deterilora=-
tion of the terms of trade has affected the capacity to igp-
port of the country (or income terzs of trade), during wvhich
period, although improved to high annual levels, has shown a
deteriorating trend since 1973, excludiﬁg the 1974 and 1979
Years when petroleum prices rosa to abnormal levels. During
thilis period, import coﬁnodity price§ Lose at an average aﬁ-
aual rate of 18.8 percent agyainst 1.2 percent ~for real pe-

troleéeum exportse.
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The térms of trade, as defined above (l.ec., the ratio of
export -to import unit value indexes), seems to give support

to Dr. Raul Preblsch's arguzent, as we ‘have already men-

tiocned. Fifst, devalopéd econorles control techmology, the

market cosmodities and the financial centers, and, there-
fore, are able to increase the priées of thelir capital and
aanufactured export goéds to developiang economies, almost
regardless.of thelr gailn froa efficlency through nev tech=
nology and skills; and second, because of the nmonopoly pover
9f the industrialized ecohonies‘and the low elasticity of
demand for the primary products of the developing econoales,
the former econonies ca& affect effectively the export pric-
es of the lgtter. Ehis s;tuatioQ‘has forced Venezyuela to
pursue an 1nport-substitut;on industrialization policy dur-
ing the past twenty years vhile advocating a nev world eco-

nomic order,

2.6.2 The Balagce of Payaents

The previous sectlions dealt with the relationships assoclat-—
ed vith Venezuela's international trade, that 1s, values and
quantitlies of exports and iaports of commodities, their con-
3tdnt 1968 prices,” the terms of trade and the corresponding
income terms of trade or capacity to lmport of the countrye

Here ve are concerned with the contributions that the pe-
troleun sector, and the non-petroleus sector as well, bhave
made on the econoalc developaeat of Venezuela throuéh its

balance of payments.

"
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. We observe that by engaging in world trade, the Venezue-
lan currency, the bolivar, must be exchangéd at a given rate
against foreign currencies,_ vhich for all 1nténts and pur-
poses refer to the Unlted States® dollar.5® Exports, as wvell
as other trahsactions, bring in foreign exchange which is
sold { ﬁ&ﬂhbought) against the bolivar 1n the forelgn ex-
change market to cover the costs of imports and other inter-
national payments. These receipts apd payments are the con-
cern of the balance of payment accounts, vhich is nothing
more thén entries recorded in the national accounts, usually
for yearly peripds.

The balance of payrents consists of the 'current ac-
count,* vhich =measures the values of the coﬁ&ﬁdity move-
nents, and the %'capital account? and the 'official monetary
tfansactions,' vhich measure the monetary movezments.

Table 5 shows the balance of payments contributions of
the petroleuan seckor andithe non-pegroleum sectof, in teras
of the accounts nen;iénéd above aqé%in nlllions of current
US dollars.

Dividing our period of analysis 1in three decades, we ob-
serve 1n Table 5 that during the 1950's the current account

reached its highest level 1in 1957, declining aftervards till

%9 The bolivar has behaved as a very stable and strong cur=-
rency, but because of the capital flight and the lack of
confldence in the political eavironment prevailing in the
Country during Romulo Betapcourt's governrent, betwveen
the 1958 and 1968 term period, the bolivar wvas devalued
to a fixed rate from US$.317 to US3$.230 per bolivar since
1964, allowing, of course, for marginal fluctuations in
market conditionse.

~

4]
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TABLE 5

- The Balance of Payments of Venezuela: 1950-59 (in aillions
A of dollars of the USA)

4

ACCOUNTS 1950 1957 1952 1953 1954 1955 1956 1957 1958 1959
(*)

CURRENT

ACCOUNT:

Retroleyn

Sectog:

a)Exports 1128 1297 1385 1845 1600 1881 2162 2688 2419 2257
b)Imports =76 =126 =208 =179 =139 =141 -152 =816 =219 =143
c)Other ~3716 =487 ~888 =882 =539 =685 =932-1155 =758 =605
d)Balance: 632 72& 728 784 922 1015 1028 1117 14%2 1509

3op=Petro-
ieun

secior: v ‘

a)Exports = 41 50 68 69 73 63 &9 63 °~ 53 60
b)Imports =544 -580 =602 -686 -818 —-846 ~931-1350~1269-1363
c)Other =117 =140 =158 =191 =219 =222 =271 =313 =381 =392
d)Balanqg: =620 -670 ~688 =803 =-964=1005-1153-1700-1597-1695

BALANCE
CURRENT
ACCOUNT: 12 S#‘ 50 =28 -—-§2 10 -125 =583 =155 =186

CAPITAL
ACCOUNT
a)Balance: =92 =48 30 69 41 38 536 10848 =230 =181

MONETARY :
MOVEMENT: 80 -6 =70 =35 1 =48 -821 =501 385 367

BONETARY : i
RESERVES: 315 321 391 436 435 483 904 1805 1020 653

30urces Computed from Banco Central de Venezuela,

Yemoria
(Caracas, 1958) and Informe Economice (Caracas, 1960, 1969,
1979).

(*) refers to 1) The Petroleum Séctor ipncludes the iron sec-

tor and "Other' refers to investment incomes and services,
2) The minus sign of the ‘'Monatary Sector' refers to addi-
tions to international ponetary reserves, 3) YMonetary Re-
serves' refers to international monetary reserves, and §)
The *Capital Account' 1includes errors and omissions.
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the end of the decade. During that period, the balance of

the petroleur sector current account more than doubled,

vkich implies that its surpluses. increased at an average an-
aual rate of 9.7 percent, while the rest of the economy (the
nqn—petro}eun secqgs} shoved groving deficits at a faster
average annual.rate of 10.6 percént. These deficlits vere
covared by the ©petroleum sector surpluses of Both the cur-
fent account and the capital accounts.®® As petroleun gnicés
décreased in the 1960's, the average annual rate of'grovth
of the petroleum ' sector recelpts, a3 shovn 1in Table 6,
reached 1its lovest level at .3 percent against 7.2 percent

of the previcus decade.

dovever, the balance of the petroleum trade account shows

larggr but declining surpluses of foreign exchange than .1n.

the 1950's, while the non-petroleum‘ sector shows a similar
erratic behaviour of its receipts, as previcusly, but a ;uch
slover average annual raie of 3.5 percent of grovth for 1its
imports than the 9.6 pq:;ené rate in the 1950°'s, dué mainly
to the lmport-substitution policy of +that decade. Once
again, the-large amounts of foraign exchange accumulation by

the petroleum sector more fhap offset the deficits of the

-

non-petroleum sector for that period.

r

e

2 The net 1inflowv of capital: together wvith the increasing -

values of petroleunm exports, during the period 1947-1957,
alloved Venezuela to accusulate the largest surpluses of
foreign exchange ir Latin-Americae. 5ee International

. Monetary Fund, Internatlonal Finapclal Statistics (Wash-
ingtoa, 1952, 1961, 1980}).

k7
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TABLE 6

Payments of Yenezueigg 1960-69 (4in
of dollars of the USA)

65

aillions

ACCOUNTS 1960
(*}

1961 1962 1963 1968 1965 1966 1967

1968 1969

CURREHNT
ACCOUNT:
Restrolesn
3gctor:
a)Exports 2333
b)Iaports -30
c)Other -516
d)Balance: 1727

» Hop=-Peiro-
leup
2ector:
a)Exports S1

2801 2882 2395 2427 2383 2282 2379
=57 =110 =107 =73 =69 =58 =59
~586 -660 =633 =717 ~786 =718 =725
1758 "1712° 1655 1634 1568 1514 1595

-

ST 61 71 S& 53 60 82

2397 2306
~97 =99
-681 =638
1619 1569

78 217

b)Iaports -1083-1082-1078% ~-959-1151-1264=-1235=1269-13477-1530

c}Other =337 =331 ~338 =308--329 =392 =391 =489 =445 -~485
d)Balance:-1329-1362-1351-1196-1426=-1603=-1566=-1636-1844=1798
BALANCE
CGRRENT :
ACCQUNT: 398 396 361 4859 208 <~35 =52 =31 =225 =229
CAPITAL
ACCOUNT
a)Balance: -~505 =816 =363 =301 -111 22 102 182 279 238
MONETARY .
MOVEMENT 107 20 3 =158 =97 13 =50 =101 =538 -9
MONBTARY

, RESERVES: 586 526 523 681 778 765 815 916 970 979
3Qyrce: Computed from Banco Central de Vemezuela, Nemoria

(Caracas, 1958)
1979 )«

and Ipforme Ecopomico (Caracas, 1960,

1969,

(*) refers to 1) The Petroleus Sector includes the iron sec=—

tor and *Othert

2) The minus sign of the
tions to internatlonal monetary reserves, 3)

serves' refers

refers to investment incomes and

services,

*¥onetary Sector' refers to addi-
"Monetary Re=-
to ilnternational monetary ‘reserves,

and §)

The *Capital Account' includes errors and ozissions.

¢’
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The pet;oleul sector caqtribnted'vith an average annual
share of about 97 pércgnt of alllfzjrforeién exchange earn~
ings rgfeivéd by ‘thé‘céuﬁtry and vith all the surpluses of

the balance of payeents, dﬁring the st tventy yearse.
Ft]a.ax:.acterized\Br:}-.truc-.

she nev decade of the 1970°'s 1is

tural changese.

4 ST fﬁ"" .
B nevw ene%gy conservation policy has been put into place,

partly due to the vlidespread avareness of society and polit-

v
.1cal pressure to 'sov-the-o0il', to the diminishing of proven

; Y
reserves of light and medium type crude petroleum and an in-

crexse of prices. Petroleua exports vere reduced at an?av-
erage annual fate of deérease of S.percent from 3.5 zllliocuns
bbl/d -in 1970 to 2.1 millions bdbl/d in 1979, while petroleus
explo;ation and dgvelopment took ﬁlaée on shore and off
sggré. The iron aﬁd the petroleun 1ndus£r1es vere national-

1z§d.énd petroleum prices, 1in constant 1968 prices, @more

ihan tripled, giving the state an opportunity to emphasize

ol '
. 1ts LndustrlaLizaIion Policye. 4 glance at Table 7 shows

o

that the petroleuyn sector cgrrent acconnt recelgts begag in-

creafing.again in 1970 at an ayarage annual rate of 6.6 per=-

‘éent.dntil 1972, ‘but because of the #iddle East var in 1973

and OPEC!s declsion to lncrease prices, .these recelpts vere

pushed upwards to a 51.6 percent and 60.6 percent 1in 1973

\\jji‘1974' respectively relétive to the 1972 levele.

‘;‘11 The second half of ﬁhg 19703  vwas Chafacter;zed by a-re-

’ [ [~
cesslionary econonmilc clidﬁte beginning in 1975 in the 1indus-

[+
4]
o
o2 .;{
l‘;
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o , ) . TABLE 7

‘The Balance of Payments of Venezuela: 1970-79 {in milliozns

of dollars of the US1k) R

ACCOUNTS 1970 1971 1972 1973 197a 1975 1976 1977 1978 1979
(*)

CURRENT . i

ACCOUNT: .

Petroleygn " - -

Sector: : -
-Exports:2527 3049 3060 4639 11035 8768 9058 9391 8842 13812
-Imports: =88 =85 -61 =61 =152 =186 —=139 =323 =527 =644

-0ther: -483 -668 =399 =637 =813 =563 =71 =250 =213 =475

. =Balance:1956 2296 2600 3989 10070 8019 8848 8818 8102 12693 .

Yon=Pexro-
leun

2ecior: . :
—Exports: 113 "103- 142 164 255 214 288 270 332 387
=Iaports: . .
i 1625-1811-2161-2565-3728-5276-7196=-9871=-10707-10192
—Other: =548 =599 -682 =-663.~-831 -786=-1680=-2396 =3462 =-3274%
-Balance:. -
-2060-2315-2701-3064-4300~-5848-8594=-11997-13837-13080

. BALANCE

CURREET :
ACCOUNT: =104 =11 =101 877 5770 2171 254=3179 ~5735 =387

CAPITAL -
ACCOUKT : : Lo ‘ i
a)Balance:188 467 378 =-221=1601 491 =212 3023 .4205 1607

MONETARY z/f‘ '

MOVEMENT: -84 —-856 —277®=656-4169-2662 -2 156 1530 -1220
‘MONETARY ‘ S . R
RESERVES:1023 1479 1756 2812 658% 9243 9285-9129 7599 8819

) . ' ;
Sourge: Computed from Banco Central de Venezuela, Keporia
(Caracas,™1958) and Iuforme Econgmiceo (Caracas, 1960, 1969,
1979 ). (*) refers to 1) The Petroleum Sector.includes the
iron sector and 'Other' refers to investment 1lpncomes aad
‘services, 2). The asinus sign of the *Monetary Sector' refers
to additions to international monetary reserves, 3) ‘'Mcne-
tary Reserves' refers to international mometary reserves,
and &) The 'Capital Account' inclades ercors and omlssionse.

A
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trlalized worid and, 1in conseguence, Venezuelan petro;eun*
eXpoOrts vere reducéd even further to 2.1 wmillions bbl/d in
1975 from the previous level of 2.8 millions bbl)d in 1974,
reducing fore;gn excgange rece;pts by Zd:g\bercent from the
peak level of 197%. The upvard tufn of economic recovery in
1976 improved these coﬁditions and the +trade account re-
celpts started to increase, dropping somewhat in 1978, but
ilncreasing quite fast at an average annual rate of é.S per~
cent for the wvhole second half of the 1970'?, reaéhing its
highest level in 1979%. | .

ThHe balance of payments shows that the petroleum*sectof
current account Surpluses increased at an average annual
rate o{\EO.G percent for the‘uhale decade, vhich represents
a quite large jump relative to the -1.0 percent rate of the
1960's-and,the 9.1-percent rate of the.1950's.) These rises
in the tgade account of the petroleum sector vere almoét
matched bf the e:trao;dinary increases 1in import p&ymenté
froa the nanjpetroleum sectﬁr which rose at an average anng-
al rate of 20.2 percent in the 1970's, which, 1f-cqmp;redlto

the 3.9 percent and 9.6 percent avefage annual rates corre-

.3ponding to the 1960's and 1950's respectively, implies that

there vas an acceleration of iaports of both capital and

non~capital goods. Capltal gdmgs TOose at an average anonual

rate of 11.7 percent and non-capital goods (intermediate angd
consumer goods)} increased even higher at a rate of 12.5 per-

cent during the decade. Most of these . exfradrdinary in-

oo iy
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creases took place since 1975, ; Year after the sharp petro-
leum world price rises ahd, consegquently, the balance:of
payments trade accoun£ of vqnezuela reached ;t;.highest dez;
icit levels ever in 1977 and i978.' But because of the sur-
‘pluses in the public sector cgéital account, due lainly to
~“long-term government borrowving, although declining éince
1979, +the overall balance of payments of éhe country closed
those years vith surpluses.®?

In suzmary, we may conclude that because of the jump in
petroleun prices, at a time vhen Venezuela‘decided to reducg
production and exports, the current accouat receipts and,
therefore, the petroleunm export% recelipts, groving at an av-
erage annual rate of 18.5 percent in the 1970's (against .3
percent in the T960"s and 7.2 parcant in the'1§50's), regis-
tered the highest :inflows¥;f foreilgn exchange ever'experi-
enced by the country, in partlcular} after 1973. Howev;r,-
the shares of petroleur exports out of total foreign ex~-
change rémained at 97 percent, as 1in the previous twvo dec-
ades, vhich 1splies that ihe npa-petroleun séctor. by keep=-
ing its ovn share constant at 3 percent, must have ifmproved

its-export recelpts as fast as the petroleua sector, exclud=~

-

©* It must be emphasized that PDVSA has been increasing its -
holdings of foreign exchange iz the international mar-
kets, which by the end.-6f 1979 more than doubled the leve
el of 1978. ' The Venezuelan Investaent Fund (PIV) has
alsoc been placing its funds 1in interest earning assets
abroad. One of the arguments given is that lby doing so,
Venezuela 1s preventing a dislocaticon of its domestic
market and a weakening of 1ts strong natiSnal currencye

See Banco Ceantral de Venezuela, JIgforme Ecopemico (Cara~-
cas, 1979), ppe 338+-352 and A-382-383,
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ing the year 1979 ihen.';he Iranlian revolotion started and
-.Petroleum demand rose again vith anothef round of price in-.
creasese.

A1l the above favorable coaditions gave Venezuela the
means and‘the oppor;unity to expand its real qroéﬁ QOmestic
product (GDPR) at a; average annuallrate of 8.3 percent durf )
ing the” 1970°s and 4.7 percent 1f 1979 vere excluded, the
year vhen the GDPR 1n constant 1968 boiivares grev at less

than 1 percent with respect to 1978+ As shovn in Table 8,

the balance of payments of the’petroleum sector current ac-

\
count recelpts . alone, as a parcentage of GDPR®, grewv fron
~ o P A

27.5 percent in 1970 to 42 percent in 59%3, but 1t‘started
to decline 1n 1975 from 31.8 percent to 22.2 percent 1n
1978
Because of the nev round of .petroleum price 1increases in
1973, this percentage Elimbed to. 28.2 percent in 1979 and,
thus, the overall share for the Eéﬁade vas pushed up to 27.2
;] percént of the GDPR, vhich wvas superior to th; 25.8 percent
:ﬁsdfi the 1960's but inferlor to the 31.5 percent of the
¥ Yaspes. _
. . = —
We can also observe 1in Table 7 that the international

- ponetary reserves, in US dollars, continuously increased

during the decade, reaching theif highest leieis ever, golng

from $ 1 billion in 1970 to $ 8.8 billions in 1979 after e
periencing a shortfall in the previous two yearse.

age annual rate of grovth of these reserveS vas 24 percent

"‘
o,
1
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"TABLE 8

The Petroleum Sector Contribution to the Balance of Paymeats
- Current Account and as.Percefdtage of Gross Domestic Product

.

YEARS CURRENT ACCOUNT RECRIPTS GDPC SHARES (*x)
{in Xn. US$) (MneB8s.)
,Petroleua Son=Petroleun %, (Percentages)
(1) (*) (2)(*) (3)(*) (1)/(3) (2)/(3)
1950 1124 81 12100 30.0 1.0
1951 - 1297 . 50 13300 31.4% Te2
1952 1384 68 . 18300 31.2 1.5
1953 1445 69 15140 3047 15
1954 1600 v 73 16760 30.7 1.8
1955 1841 63 18310 . 32.% 1«1 .
1956 2162 . 39 20870 33.4% Te7
1957 2688 63 25500 35.5 1.8
1958 2819 53 25140 31.0 o7
1959 2257 60 .25860 28.5 , .g
{1950=59)(7.2%) {3.9%) { 7<7%) (31.5%) {1.3%)
1960 2333 S 26260 28.6 +6
1961 2401 51 - 27620 28.0 b
1962 2482 ' 67 - 30180 265 o6
1963 2395 ' 71 32890 23.4% 7
1964 . 2827 . 54 3 36520 2947 b .
1965 . 2383 53 38720 274 b
1966 2282 60 : 40390 25.1 o7
1967 2379 82 ' §2520 24,9 9
1968 2397 ‘ 78 45720 23.3 8
1969 23086 217 47920 21.8 2.0
{1960-69){-+1%) (15.6%) (6.2%) (25.8%) {0.8%)
1970 2527 113 52310 21.5 1.0
1971 3089 103 57420 23.1 . )
1972 3060 182 . 61800 21«5 1.0
1973 . %639 164 - 73480 27.1 9
1974 11035 - 255 112510 2.0 1.0
1975 8768 ;} 218 ' 118280 31.8 o7
- 1976 9058 ' 2853 - 135320 2847 «9
’ 1977 9391 270 . ~155880 25.9 o
1978 8842 - 332 “ 170960 2242 «8
1979 13812 : 387 210220 %8.2 .8
(1970-79)(18.5%) {13.%%) (J4.9%) (27.2%) (0.9)
Sourge: Banco Central de Venezuela, Bemaoria {(Caracas, 1958)

and Inforpge E¢onomico (Caracas, 1960, 1965, 1969, 1975,
1973}« (*) Brackets 1n Columns (1), {(2) and (3). enclose av—
eragjes annual rate of growvth, in current terms. (*#%) Shares
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)

“in percentages vere obtained after converting columns (1)

and (2) 1n Dbolivares {Bss.), according to the foreign ex~-
change rate (FEIC).

”~

for the decade, which vas four times larger than the 6 per=-
cert Late of the 1960's and Just over three éines_ the 7.7
percent rate ¢f the 1950's. Thus, vith an excessive accuzu-
lation of international reserves®? and vith an even greater
capaclty to import than ever before, tye GDPR grev at an av-
erage apnual rate of 4.3 perceat and \Sﬁenéloyuent declined
from 9 percent 1n 19?0 to its lowest level of 6 percent dur-
ing t;e second halﬁ of the decade.. Howvever, the inflation
vhich had been ir check duriny the two previous decades,
demgnstrating the abillity of the country to maintain prices
relat{vely constant, began to climb rapidly in the 1970's,
particularly since 1974. As imports of consumer and intér—
medlate conrmodities increased substantiaify along vwith their
Sharp world price increases and the néw tariff reforms, Ven-
ezuela eiperienced its highest compounded yearly rate of ip-
flation of 6.3 percent by the end of the 1970's, .éoing from

an average of about 1.3 percent for the previous +twvo dec-

®2 If we coansider the poverty level Yenezuela, ve may’
think that such a buge financial fupnd yielding lov re-
turns as Jinpternational reserves._1 excessive 1ndeed.
Howvever, we have mentioned somewhere else that the Vene=-
zuelan banking systee and the ecopqmny as a whbole are not

. large and sophisticated enjugh 0 absorb these financial-
.Lesources vithout causing us disruptions 1n the
ecqpomy_and in the nmonetary\fJlows of the country. Of
course, thase holdings of foreilgn currencies.can be in~-

,,--._,_/./‘
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ades.

Another 1nportagt contribution of the petroleum foreign
exéhange-feceipts is in thé process of gross fired capital
formation, including huean capitale. Igvestnent funds do not
seem to be an important constqaint‘conpared' to labour spe=-
cializatipd in this petroleum-rich country. Gross fired in-
vestaent has alwgys been high compﬁred to%gross domestic
product {(GDPR) ;s shovn in Table 4 above. For the 1950'3.
iovestaent represented an a;eraga an;ual rate of 38.8 per=-
cent of thé GDPR vhile groving at an average yeirly rate of
6.4 percent (see ITGR in Table 4). Both of these measures
of lnvestnent declined ino the 1960%'s to a share of 21.5 per—-
cent of the GDPR and to a respectable growth rate of 3.5
percent pér annul (to 9 percent relative to the investment

level of 1959), but in the 1970's gross fixed investpent

grew faster than before at a rate of 9.5 percent with an av-

eraje annual share of 30.6 percent of the GDPR. These mpeas-

ures of lanvestment are indeed quite high, relative to Latin~-

America aad some developed economles.®3

©3 However, it is gquite doubtful that all these levéfgfof
investment are entirely productive investments. It should

be kept 1n aind that a large portion of investment goes

ipto-the form of depreciation - (from an annual avarage of

77% 1n the 1950's, depreciation declined to 65% in the
1960's and to 28% in the 1970°%'s), vwhich is indeed a.very
strong. inducement to invest, - but. idle equipment as well
as unrepaired equipment, buildings and roads are not pro-
ductive investments, and they seez to account for quite a
large proportion of the gross fixed capital stock of the
countrvYe. ) )
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The country 1s endoved with huge natural resources and a
young population eager to learn ard to facilitate develop-

—

aente Hdvever;-ind vith theééx:eption of the petroléun sec- -
£of, the ecogon}'é'absorptive capacity®® of investment 1is
somevhat limitad nowv, due primarily to the scarcity of la-
bour skills and technoloéy. These constraining factors
should .not be taken as a paramount limitatione. Venezuela
does endjoy an gxistinq stock of labour skills and technology
that, 1if used efficiently and in combination with foreign
resources, could ©possibly enable the <country to push its
production frontief outvards, - in particular that of the
non=-petroleur sector, thus eliminating +the backvardness of

sone of the economic sectors of the econonmye. And in so.do-

ing, the VYenezuelan economy'would then be able to absordb ad-

.
-~

©% John H. Adler, Absorptive Capagity: The Concept apd its
Determinapnts (The Brookings Institution, Washington,

DeCey 1965), De 1 The author defines this concept as
'«esthat aaount of investment, or that rate of gross do-
mestic lovestsent expressed as a proportion on gross do=-
mestic product, that can be made at an acceptable rate of
return, vith the supply of co~operant factors considered
givens' O0Of course, this concept 1s proper for a devel=-
oped econoay- -where the aggregate supply of skills of la-
bour and diversified technology is relatively abundant
and vhere the pattern of 1avestment can render a much
higher rate of return. However, from the point of view
of the public sector of a developing econonmy, these con=-
ditions canaot be accepted. The main obstacle to enlarg-
ing the absorptive capacity of investment in a developing
economy 1s the 1inelasticity of supply of those 'co-ope-
rant factors' of production, which translates as a lack
of managerial skills {(mo politicians), labour skills 1n
varlous flelds and entrepreneurship. Therefore, invest-
ment in human capital must be a prinary objective of the
state. This objective can be pursued through schooling,
training and traipning at vork. The social rate of return
i1s of prime concern here. .

- - 23

. - . . B <
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ditional productive capital investment at the same time that
the standard of living would izprove for most of 'the peo=
ple.*3 Table 9 seems to 1nd1c5£a the iaportance thaf.capital
accululation bolds in economic develbpnent‘and, hence, 'its
relationship to the econcmic growth of the countrye.
¥hile capital accuaulation grewv fast in constant teras at an
average annual rate of 2.8 percent in the 1960's and 7.7
percent in the 1970*s, relative to the 1969 level, ve ob-
3erve that ca#ital laports increased from an average share
of 26.56 percent of to£a1 imports in the 1960's to 37.S5 per=-
cent 1n the 1970's. The opposite was the.case for imports
of consumer goods and intermediate and primary goods, which
decreased from 31.0 and 42.4%4 perceant in the first decade to
24.7‘and 37.8, respectively, ia the last. This see;s to i~
Ply that the petroleum sector fiﬁancing of capital 1nports:
in pafticular, | has beern a good <contribution to econonmic

growth throughout that period.

°5-Repﬁblica de Yehe;uela, 'Y Plag de la DNaclop! (Gaceta
Dficlal Hoe. 1860 Extraordinario, Caracas, #arzo 11,
1976)« 3See Diagnosis and Strategy for Developament.

/
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\ TABLE 9

Percentage Coaposition of Iaports in Venezuela: 1959=79

YEAR CONSUMER INTERMEDIATE AND CAPITAL

G00DS PRIMARY GOOQODS GOODS

1959 3445 ; '38.3 31.2
1960 35.% 38.3 2643
1961 378 3848 23.4%
1962 34.1 82.9 23.0
1963 . 322 32.3 - 25.5
1964 31.3 §3.3 T 25.5
1965 . 29.5 33.7 2648
1966 27.9 42.3 29.8
1967 2747 43.9 28.8
1969 2644 §5.1 2845
(1960=69) (31.0) (42.4) {(26.6)
1970 23.5 ' 40.4 35.1
187 23.1 37.2 39.7
1972 23e1 ‘ 35.9 « 841.0
1973 21.5 37.5 81.0
1974 . 2949 41.4 30.7
1975 26.4 39.1 38.5
1976 23.9 3647 ' . 39.8%
1977 2547 32.7 1.6
1978 © 28,5 36.1" 39.5
1979 2541 s 81e2° - 33.7
(1970-79) (28.7) . S5 37.8). (37.5)

Source: Computed from Banco Central de Venezuela L3 E¢ono-

Bi2 Yegezolana en los Ultlimes Ireinpta Apos (Caracas, 1971)
"and Lnﬁg;gg Egconomico (Caracas, various years) .

g.(iiﬁ\_iffgfg;aﬁigni Apalysis )
- g

As in the case of the export sector of Subsect1lons 2.5.2 and
2.5.3 above, w2 are also conceraed with those changes in the
econonic market .affecting the guantities and. prices of com-

zoditles izported into Venezuela. Then, in building an ia=-

ki

L
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port model for the case at hand, ve should, on a priority

basis, take the following into accouatz 1) The high capaci-

-
o »

ty to inmport “vhich théVCOuntr} has been showing ai least
since 1950 has depended 1n its entirety on the ability of
Yenezuela to be a reliable supplier of petroleum to 1its ma-
jor trade partnerse 2) The import-substitution industriali-
zation'piocess undertaken b?bthe country early 1n the 196Q0's
has become a driving force for the erxpansion of iamports of
capital and intermediate goods (1ncinding some raw naferi-
al;}, 1n particular, +to furthar improve.the productive ca=-
pacity of thegdomestic econoay and, in so doing, to continue
the process of igport—-substitution o; consuner goods and ba-
sic capital goodse 3) The feuezuelan izaport market was doa=-

inated, during the decade of the 1970's, by North-America

vith a percenfaqe share of 88 percent, of which the USA is

‘accountable for the largest portion (44.5 percent), while

Canada holds the balance of 35 percente. The second domi-

nant region is Western Europe fiE) with 32.1 percent, fol-

loved by Japan ¥ith 9 percent and lastly Latin-America wvith

8 percent ddrind the same period. And, lastly, &) The rate
e .

of foreign exchange of the bolivar against the USA dollar is

fixed, while the\déllar is alloved to‘float against the pa-

jor European and J&panese carrencles, which.ha¥e been aéggg—

‘clatling against a declining dollaf and, therefore, against

the bolivar, in particular since )1971 and 1973‘,'_vhen the

[

H i/
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dollar W valued,®® thus affecting the composition of
Venezuelan 1mﬁ%rts by country anQ/or region.®*?

Therefore,\\an//import model for Venezuela should’%ealii
take into account the above characteristics of 1its import
market. Then, ve considér that petroleua exporté and/or

jross domestic product, as income variables, nmust be i1mpor-

tant deterainants of imports for -they reveal the purchasing

power ability of the domestic ecénomy to absorb the expand-
ing import streams, according to the strategy for industri-
alizatlion of the 3tate. Hoveaver, ve should keep &8 nind
that an 1ngred1eﬁt of the import-substitution industrializa-
tion policy 1s the ability of the econoay to generate suffi~
clent savipgs, wvhose rate depends on the acceleration of the

_strategy plan that may 1imply curtailment in the consumption

-
.

©6 This refers to the major currencies crisis in 1969-1970
vhick brought oa the eand of the Brettcn Woocds era. On the
15th. of August, 1971, President Richard Kixon suspended
the convertibllity of the dollar into gold or any other
reserve assets. See Gordon F. Boreham, El1 Shapiro, Ezra
Solomon and William White, Money and Banking: Analysis
and Beollcy ia 2 Gapadian Ceatext, (Holt, - Rinehart and
Winston, InCe., Toronto, 1979), Second Edition, ppe.
§30-333. :

7 While North-America held the largest annual share of Ven-—
" -~ azuelan 1laports (48%), folloved by Westerr Europe (32.1%)
in the 1970's, ve observe that the USA share has been
groving more slowly than that of Canada, 18.8% vse 2044%,
vhile VWestern Europe has been +trailing the USA with
17.6%a This appears to be an indication on the effects
that value varlatloans of the corresponding foreign cur=-
rencles have had on Venezuelan iaports. Western Europe
has been losing ground since 1973, vwvhen the dollar was

devalued for the second time after 1971, as the apprecia-

tlon of thelr currencles made their exports less competi-
tive. dowaver, the opposite case has been experienced
with respect to Japan vhose currency, the yen, has also
been 1n the upvard povenent and vyet Japan has managed to
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sector and, 1n this respect, conshnption may have a role to
play in defining thke import functlon. It followvs, then,
that the import-substitution industrialization Process fu;-'
ther requires, 1in its first stages,’ ;n increasing c;pifal
and-intermediaté ‘expansion of imports, ‘ihich implies that
the accuaulation level oé the ;ﬁpital stock becomes a‘réle-
vant variable in detefiining xh; levels and composition of

impartse. Furthermore, aand by the nature of thils argument,

-
-

it appears that imports of previous periodss carry by neces- .
sity an 1nducelent‘ to enhance 1imports for the folloving

I
period, that is an\?xgectation variable wvhich in this case
—

is the depeandent vafiable with a year lag.®*® Finally, ve

conslider that the 1import price i1ndex is fundamental in de=-

1,

termining imports for it takes care of price variations,

-

hold 14s ground on exports to Vemezuela at an average an=-
nual rate of 20.6%, superior to that of Western Europe
and about the same.as Canada, which suggests that Japan
32y be providing tangible inceantives to Yenezuelan.tradea
On its part, Canada seems to be benefiting substantially
from 1ts lover value dollar vs. the. USA dollar and,
hence,  against the bolivar, making -Casadian goods more
conpetitive. Although Latian-America holds only a 8% -
share of total Venezuelan imports, it must be sald that
it is the regilon which has been shoving the highest rate
of growth of exports to Venezuela: an average annual rate
of 28.3% during the 1970's. Lover value currencies in the
region and Vepezuela's deliberate .policy of trade diver-
sification and participation in.the regional markets have
contributed iamensely to thls fast groving share . of imp=-
ports from Latin-America. -.See Banco Central de Venezue-~-

la, Iaforse Ecopoplce (Caracas, 1979), p. 2-396. .’

©% Most of these arguments may be.considered effects of the
nature and structure of factor proportions in a develop~-
ing economy. 2As it 1s wvell knovn, Venezuela faces an em-
ployment problea, that is, skilled labour is scarce 1in
both contexts of technical kpovledge and of managerial
ability and experience, -upetner ve' think 1n terms of the
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value varilations of foreign currencies and, gquite possiblys
transfers of some of the gains from technological progress
in the industrialized economies vhere most of the Venezuelan
laports cone.fron. Along with thig‘point, the rate 51 for~-
eign exchange should also play an lmportant role aé an ex-
planatory variable in the model, but because the bolivar has
alvays been pegged to the USA dollar and the rate of foreignm
axchange has also been defined in terms of 1it, ve axpect

. that this variable may become quite irrelevant.

2.6.% The Specificatiop of the Ifport Fupction

From all the above considerations, ve shall test, then,
those varlables that seem to carry some ecconomlc relevance
in defining our 1mpott funétion.

As 1n the <case of exportg, the eguations of the iaport
model shall follow the speciflication and form of (I) above,

that is:

(2.8) MTR(t) = a + b Z(1,t) + eee + kK Z(2,t)

vhere, (t) refers to the sample pericd 1950-1979,
BTR(t) refers to imports of commodities in constant
1968 prices,

Z(1) refers to m (1=1, eee ,m) explanatory varlables

modern industrial sector or the agricultural sector. See

Albert Hirschman, The Strategqy of -Econopic Degvelopmegt

(Yale University Press, NHew Haven, 1958), ppes 143=155,

See also U« ~HLa Myint, The Econemics of the Developing
Countries (Pr;eger, Nev York, 1965), ppe. 136-132.

.
[F3
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considered in each ejuation of the test, according .
to the a priori reasoning given-aboie.

The model (2.%8) éhall refer to tvo iaport fﬁhgf;éps; one
dealing wvith laported capital goods, meaning héfe';ﬁose com-
nodities produced abréad and vhich afe used by the domestic
eéconoxy to produce other goods, including capital gooﬁs; the
other 1import function shall deal vith non-capital goods,
that 1is, consﬁner goods plus se:iinnished goods vhose added
value after proce:ﬁig@ rem&1n$ Julte lowv.

A3 shown 1a Table 8 above, these tvo groups of imports,
capital and non-capital, shov aa iaverse relationship due to
the 1ndustr1alizét10n policy of the country, that 1s, vwhile
the average share of capital lumports increased from—about 35
percent 1o the first half of the 1960's to about 49 percent
in the second half of the 1970's, +the other group decreaseg
from about 66 percent to about 51 perceat for éhe sane pes;—

odse. . ..

2.7  THE CEETRAL GOVERNNENT TAX REVENUES

The Venezuelan public sector finance may be dlsaqgregated
into-(a) Central Government, (b) Regional Governzents {
States, District and Municipalities), and (c) Autonomous Inf
stitutions (public enterprises, finance and service institu-—
tions). - Reglional governzents depend heavily on- the Central

Government revenues for the fipance of their cperations, and
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non~petroledn public enterprises are still at the stage of
being a financial burden to -the central govéfnnent tdo, due

to their continuous deficits.®® This seems to be the behav-

—

ioural pattern of other autqQnomous institutions. Therefore,

" -

ve considér here that only the :éntral,Governnent i3 the
relevant receiver of Sufficient tax revenues from the petro-
leua and non-ﬁbtroleun sectors of the econoay to. lead the
aconoalc development and to carry on with the administration

of the country. - These revenues are classified by the cen-

‘tral bank ip 1ts annual reports, Igforme Eg¢onomico, as ordi-

nary and extraérdinary revenues depending upon ;he sources
of such reVenuéé. The former belng tax lgvies and the lat-
ter aainly public dﬁyf?\\ Because of thelr 1large relative
magnitudes, ordinary revenues shall be our concern heree.
Oordinary revenues coastitute almost all the governeent
income, accounting for about 93 percent of total receipts,
vhich we have disaggregated into *direct taxes?®, 'indirect
tares' and 'petroleum tares'. Direct taxes are Jdefined here
as those revenues. cozing from personal and corporate income
frozm the non-petroleun _sector, vhile 1ndirect taxes are
those receipts from import duties, consular fees, tazes on

clgarettes and 1liguor, forelgn erxchange gaians and otﬁers,
- .

and finally, petroleum tarx revenues are those receipts con-
.,

&®-The coamercial account deficits of public non-petroleanm
gorporations grevw, in real terns, from 470 Mn. Bs. 1in

1979 to 1151 Mn. Bse. 1in 1980, vhich vere financed by the

government. See BCV, [Inforae Economigo 1380, (Caracas,
1981), p. 325. ®

rs
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ing from all tazxes 1mp65ed Qn the petroleun industry. s
3een in fable 10, the Composifian of taratlon by sources-has
changed'considerably during the thirtyAyears of .the sample
pe;fgﬁ of this study, showing the Beavi;y increasing depen-
dence of the public sector on the'peéroleum sector to fi-
aance the administration of the government and the massive
undertakings to develop the eCOnOMmMY
The tax recelpts froz the petroleum'sector 1ncréased from
an average share of 63 percent of total tax revenues (TITR)
in thg_1950's to 68 percent in the 1960's and to 76 percent
in the 1970%s, groving froa an avarage annual grovip rate of
7.2 percent in ‘ the 1950's to about 12.4 percent in the
1970's (mainly due to petroleum price increases in contrast
to the quite often decreasing prices of the 1960'; vhen the
grovth rate declined by 1 perceatage point. 2 glance at Ta-
ble 10 shows that 1nd1req§ taxes {TXIR) also }ncreésed from
an average annual rate of about & percent in £be 1950%s and
the 1960's to 6 percent. in the 1970's, wvhich zay be ex-
plained by the splllover effect of the petroleur boome This
occurred mainly in 1nports'on non=capital goods during the
study perlod aad in partlculgr ir the 1970'3., However, this
grovth rate vwas not large enoughk to stop these tax shares
from decreasing from about 29 percent of total tax reverues
in the first decade to 17 percent in the 1960°'s and, flna%-

ly, to about 10 percent in the 1970's. Direct taxes (TXIDR)

shov an opposite behaviour. The grovth rate of these taxes
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TABLE 10- g ~

s

The Central Government Revenues from Direct Taxes (TIDR),
Indirect Tarxes (TIIR) and Petroleum Taxes (TIOR) and as
Percentage Shares fron Total Revenues (TXTR}: 1950-79

. YEARS TITR TIOR TXDé TXIR " PERCENTAGE SHARES.

{In 8illions of 1968 Bollivares)

(1) (2) (3} (%) (2)/(T)(3)/(1)(‘)/(1)

1950=59 6.85% 7.21% 16.58% 3.51% 63.1% B.0% é%.9$

1960 .62 3.07 «59 «96 66.4 12.8 20.8
1961 5.17 3.82 >~ 78 «37 66.7 15.1 16.8
1962 5.09  3.36 <76 «97 66.0 14.9 19.1
1963 5.49 3.72 «80 «97 6748 18.6 17.6
19684 6.84 .88 «87 1.09 773 12.7 16.0
1965 7.08 R.87 1409 Te12 68.8 15.4 15.8
1966 Tel1 4.98 1.21 122 67«2 16.3 16.5
1967 7.80 5.28 1.28 124 67.8 16.4 15.8
1968 - 8416 . S.54 1.32 1.30 679 16.2 15.9
1966 846 5.69 .43 1.38 673 1649 15.8

196069 6.28%  6436% - 9.26% 3.85%  67.8% 15.3% 16.9%

1870 9.08 5.91 1.77 1+36 6548 19.6 15.0
1971 10.78% 7«59 1.80 1.35 70.7 16.7 12.6
1972 10.93 T.68 1.89 150 69.9 17.3 12.8
1973 13.83 1029 - °  2.16 1.38 Thel 15.6 10.0
1973 33.86 30.02 2.15 1.68 88.7 68 .9
1975 . 29.50 28,54 2.87 2.9 82.8 .9.7 75
1976 25.56 2051 3.03 2.02 80.2 1.8 8.0
1977 25.13 19.86 . 3.18 2.09 79.0 12.7 B.3
1578 23432 16.68 3.70 2.58 71.5 17.6 10.9

9.7

1979 25.04 19.06 3.55 2.83 761 18.2

1970-79 10.73% 12.42% 7+21% 6.0% 76.0% 15.1% 9.9%

Source: Computed from Banco Central de Venezuela La E¢ono-
mla Vepezolana en los Ultimos Treinta y Cinco Apnos (Caracas,
1978}, pp. 263-273; Inforae Zgonomico, {Caracas, 1979), PP
A-335-338, and Minlsteric de Bnergla vy %inas, Peiroleqe ¥ Ot-
I9os Datgs Estadlsilgos, (various).
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declined 5ur1ng the three decades{'falling froe 16.5 percent
iz the 1950's to 7.2 perceﬁt in the 1970's. In spite of
‘this, they almost doubled thelr shares at the end of the
perliod wvhen they reachgd an avéraqe annual share of 14 per-
cent’ in the 1970%'s, a rise from & percent in the'1950's.
This 4ndicates that the non-petroleum sector of the economy

is gcouing ot, for that matter, that the igport-substitution

industrialization policy 1s vorking.

2+7.1  Ihe Behaviogral Relatioushlp of idie Tax Functions

Froa the above analysis angd according toithe linear rel@Q
kﬁi?qshlp (I)s ve shall test the three government tax revenug
functioas described above takiany into account those economic
variables that seem +to have the most economic relevance in
defining the behavioural. relationship of these tax func-
tiocns.

The application of the linear aocdel (I) to the tax func-

tion states that,

(2+5) TXTR(J3st) = @ + b Z(1,t) + eee + k Z(m,t) + u(t)

vhere, (t). refers to the 1960-1§79‘per10d and TXTR(j) are
the tax revenues in constant 1968 prices froxm each categéry
of taxes j (j = Indirect Taxes (TYIR), Direct Taxes (TIDR)
and Petrolaum Tares (TIOR)]. The variable Z(1) refers to n
(L = 1, oo -, @) explanatory variables that may enter into
the specifiéation of 3; and *u?t 1; the stochastic distur-

bance term that relates functioaally TXTR(3) to the Z(1).

——— .
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Following tﬁe definitions-~given Above to.the three sourc~
es.of-taxatioﬁs, ve assume that the most relevant variable
ta explain Indirect Tarxes should be tﬁe imports of non~-capi-
tal goods (MWER) . from which most of the;;” taxeé core (see
Table 9f. Similarly, Directrfaxes should be well explained
by the;non—pgtroleuq sector of the economy on vhich personal
as vell as corporate income taxas are levied. Each of these
tvo explanatory'variables‘should be able to provide soame in-
dications about the effectiveness of the import-substitution
policy of the State (see Table 10). Furtheraore, ve expect
also that jovermment officilals relf an previous tax behav-
iour to determzine present tar allocation. Hence, an'expec-'
tational taxr variable such as the dependent variable lagged
one year should be considered in the specification of each

of the tax functlonse.

ay

2.7.2 The Petroleum Tax Fuacilon

The Venmezuelap petroleym sector has been discussed exten-
" sively in Sections (2.5) and {(2+6). Subsections (2.5.1),
(2.5.2) ard (2.6.2}, 1in particular, assign significant 1ia-
portance to the petroleuz export sector as the activity that
makes possible the transfer of a large amount of financial
resoyrces froﬁ abroad, which bas enabled Venezuela to enter
into the present processes of economic developggnt taking
place for the past thirty years. According to thq¥ada1ysis

and the definition given 1n Section (2.7) on vhat 1s meant
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by Petroleunm Tares, ve exrpect that variables such as petro=-
loun pro?uction (QDVER),.;donestic petroleum consumption
(COYER) and petroleum exports (XTOR) should De very impor-
tant explanatory variables in deteraining the petroleum tax
function of Venezuela. Furtheraore, glven the conditions of
the interpational petroleua narket. and the favourable posi-
tlon of Venezuela with 1its trading partners duriné the
1950-1979 period, and in particular 4in the 1970°'s vhen pe-
troleum world priées started to climb substantially froi the
lov and fluctuating prices of tne 1960's, ve expect that the
petroleua tarxes from previoas years should also have a de-
teraining effect Ob present petroleum tarx bebaviour.

2.8 THE SUPPLY SIDE QF THE MODEL

e have preseanted the aggregate demand side cf the Vénezue-
lan economy above; 20¥ ¥e tura to the supply side of this
econony wvhich 13 represented by the gross domestic product,
also in consfént 1968 prices. _ ‘

) The total outpﬁt of commodities o£ an econcay 1s produced
accordiag tc complex processes 5f a technical pature relat-
ing diverse factors of production, amongst wvhich labour and
capltal are usually singled out in the economic literature
as the dominant factors. ¥We shall folloy the same reasoning

ir estiamating the Venezuelan praduction function.
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‘2-8-1 ' The Preoduction Eunction

Empirical research has been conégggd vitﬂ‘existing neoclas=-
sical economic theory on .the aggregate nature of £he Ccbb-
Douglas production function.”® The Dbasic¢c argument arises
froa the wupnderlylng techneclogles and aggregation probless
ancountered iﬁ the homogeneity approach to the factors of
production, labour.'and caplital, whlch have beeﬁ selected
froi»a more compler productloa functior of the.real vorld,
as the most relevant variables‘representing the technologic-
al relatiocnship betveen these factor inputs and output.’}
#e shall apply this same theoretical and-uenpltical con-

3truct to the aggregate, economy-wide, production relation-

ships that may exist between labour, capital and total out-

1
~

-,

79 In an.early study on the American manufacturing industry,
*2 Theory of Production,' Amerlcal Ecopomic Reviev (Xar.,
1928), Vole IXIVIII, Boce.l, ppe. 13%-165, Professor Paul He.
Douglas computed annual indexes of workers and fired cap-
i1tal from 1899 to 1922 and related .them to the corre-
gponding annual index of outpute He observed that the
relationship of these factors oF production vere approxi-
mately constant proportions of ‘total output. The mathe-
zaticlan, Professor Charles We. Cobb, +translated these
properties into the well known expliclt mathematical form
of the production function that takes after thelr names.
See also Paul B. Douglas, "Are There Laws of Produc-
tion?,' American Ecopoalc Review, Vol. XIXVIII, UHoel,
(Harch, 19“8)' pp.1-q‘|.1 N
The original production function was:

P = b L{**k)C(**7=k), (note: '**! means 'to the pov=-
er')
vhere P is the value added putput from labour . (L is the
nuaber of workers per vear) and the stock of capital (C)e.
The parameter b 1s the efficlency technlcal coefficlent
that relates output to L and C while the k and 1-k coef-
ficients represent the proportions of cutput geoing to L
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pPut in the Vernezuelan econoay, mainly that

{(III) GDPR = A L(**a)K({**h),

vhich assumes to satisfy the following properties:

4

s
(IIIa) GDPR = £(0,K) = £(L,0) = 0 qf. L are indispensable)

(IIIb) AmpPK

{A£/3K) >

o

MPL (af/aL) >

[=]

(MPK, MPL are nomnegative)

. .
(IIIc) A{**2)f/qL(**2) < 0

A(*x*2)£/AK(*%%2) < 0O {increasing returns to K, L)’

and,

aad "C respectively. This original Cobb-Douglas function
exhibits constant returns to scale to both factor inputs
and arp unitary elasticity of substitution amnengst theme.
But, 1t should be noted at this polnt that 1n his Leg-
Ltures opn 2olltlcal Ecopomy, (Routledge & Kegan Paul Ltd.,
Londoz, 1934), Vol. 1, Parts II and Part III, pPps 116 and
286, Johan Gustaf Knut Wick'sell {1857-1926) analyzes this
Sape fora of the productios function used by Ccbb-Douglas
in 1928.

A more gemeral Cobb-Douglas function suggested by Da-
vid Durand in his article 'Some Thoughts on Marginal Pro-
ductivity with Speclal Reference to Professor Douglas!?
Analysis,' Journal of Political Ecogomy, Vol. XLV (Dec.,
1937), pp. 787=758, is

L4

¥ = 2 (Lxxa)(KssD),

vhere the new letters Y,K,A bhave the same reaning as
PyCod, but wvhere a and b are no longer <constrained to
toity, implyirg the possibilities of a preductlon func-
tion exhiblting lncreasing raturas to scale (a+b>1}, de-
creasing returns (a+b<1) or coastant returans (a+b=1).

-
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(ILIb) A(*+*2)L/AL(**2)*A(**2)L AAK(*+2) -

= [Q(**2)f/3LAKI*[A(**2)f/ALAK] % 0

90

(decreasing, 1ncreasing or constant returns to K, L),

.wvhich shall be applied to the sample period.

GDPR 1s - the real gross domestic product (1968 = 100) ard 2

represents the technology parameter that

ray be embodied 1in-

the GDPR through the relations of labour (L) and the capital

stock (K)e.

ter, which describes the GDPR

1narease
a) If (a
b) If (a
c) If (a

It is
fles the

Property

The sum (2 + b) 13 the returms to scale paranq-

response to a proporticnate

of the input factors; accordiangly, we may have:

+ b) < 1, decreasing returns to scale are present.

+ b) = 1, then constant returms exist, and fipally

+ b) > 1, there are increasing returns.

assumed that the . production fuanction (III) satis-

properties 1n (IIIa) to (IIIb) per unit

(IIXa) \implies that L

and K are neces

of production and their respective marginal

and MPK)} obey property {IIIb), while the proper curvature

products (MPL
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the isoquants are coavex to the origin as shown in property
-/

{IIIb)e "

L

In estisating the production function, ve shall also vork
vith disembodied technpa?gical progress 1in the Hicks-neutral
sense,’? which should be revealed through the unchanged mar-
ginal rate of technical substitutlon {XRTS) of 1labour and
capital, that 15, the ratioc of the marginal products of la=-
noﬁr {(MPL} and the marginal products of capital (MPK} over
the sample perilod. _ Finally, .2 stochastic disturbance ternm

-

u{t) 1s included. Then, the'cﬁbb—nouglas function may be

written as: -

(IV) GDPR(t) = R e(I**rt + u(t))] L(t)(**a) R(t)(**b)

vhere the parameters 2, r, a and b shall be estimated by or-

dindry least sguares (QLSQ) if the funétion 1s linearised by

taking patural logarithas:

{v) log GDPR(t) = k + rt + a log L(t) + b Log K(t) + u(t)

{(va) mpL(t) = (a)L)*GDPR(t) and EPR{t) = (b/K)*GDPR(t)

(Vb) MRTS-RL(t) = [MBK(t)/XPL(t)] = (bra){L/K)

_72 There are three particular forzs of disembodied technical |

progress corresponding to the neutral concept 'im Harrod-
neutral, Hicks—-neutral and Solow-peutral. Regardless of
vhat 1s meant by neutrality irn these cases, it makes 1o
d1fference wvhat case is taken into the application of the
Cobb-Douglas functlon since all forms are algebraically
2quivalent and empirically indistinguishable from one an~-
other. See David F. Heatnfleld, Preoductiop Functions
(Macmillan Press Ltd., Londoa, 1971), ppe. 40-33.

T

—
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This form of the pro&nct¥onr fupction 1is linear 1in \the:f
;nknovn parameters k (l.e., loglﬁ), s 2 and be The coéfEI;f
cients a and b are the elasticitles of output wvith respec&
to labour and capital, respectively, and r 1s the rate of
tecnoclogical progresse. Total ou;put is .the gross domestic
product- in coanstant 1968 prices (QDPB), labour {1) is the
‘numher of workers per year and the stock of capital (i)' is
taken to be the gross value 6f firxed capital 1in constaat
1968 prices for the sample perisd of this study, 1950-1979.
The marglnal rate of fechnical substitution of capital for
lapour (MRTS-KL) ¥1ll shov the substitufability of these
factor inputs to one another. Thus, ve can see, through
{Vb), vhether or not labour-using and/or capital-using tech-
nlgues were in use duriﬁg the sanple . periode. ¥e would ex-
pect that the 1mp6rt~subs;1tution industrialization policy
. undeitaken by the government since the early 1960's (Sectlon
2.6.3} vouldbbe-revealed by a shift-from labour-using tech-
nigues 1n the 1950's to capital-using techniques in the
1960°%s and the 1970's. As seen, the stock concept is ap-
plied to the factor inputs, but we may alsoc apply here the
‘ flov concept in terams of_paynents accrued to the factors
‘from total GDPR. This may be the case vhen const;nt returns
to scale are assumed, and in which case fupnction (V) be-

comess

(VI) Log (GDPR/L)(t) = k + £t + {1-a) Log{K/L)(t) + u(t)

~
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vhich 1s the 1intensive form of the production'fnnction re=-
lating output per worker pPer Yyaar to the annual capital-=la-
bour ratice. Furthermore, the dfoblels of nulticolline;rlty
and heteroskedasticity, vhich are the usual econometric

problems encounantered in the previocus forms, are reduced in

this fora.?3?
Another technique?™ that may be tried in dealing with the
ruiticollinearity problea 1is reconsiderinrs equatlion (V) 1in

the following tvo-step procedure:
(V?) Log(6DPR){t) = k + rt + allog(L) + (b/a)Log(K)l(tg
+ nf{t)

by computing (b/a) first as the average of the income shares
of the E/L ratio for each year t of the sapple period, based
on the fact that a and b are, respectively, labour and capi-
tal deflated ilncome shares of the product distribution shovn

in equation (3.%1) belQV, ve caa aftervards compnte:'
(2) [Log(L) + (b/a)Log{K)I{t) = F(t)

for each year t of the sample pariod, and plugging then F(t)
in (¥') and runningAthe ejuation, _we’sﬁgiz\gét an estirpate

of a, vhich will aIle us to estimate the coefficient b:

73 Michael D. Imtriligator, QP+ Clte, PP. 267-269.

7% Ronald Go Bodkin and Lavrence Klein, *Nonllinear Estima-
tion of Aggregate Production Punction,' Review of Egopom-

1cs apd Statlstics, Vol ILIX, N¥oel, (Febe, 1967), pp.
28"4“- )
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(b) b = a(br/a),

vhich 1f substituted in (V*) reproduces equation (vr?

2.8.2 A Re=specification apd Egstimation of the Production
Eugction

As already discussed 1n Section 2.6.2, véuezuela enjoys a
Celative abundance of capital resources, 1in both capital
stock and investment  resources, but not in the co-operant
factor of prodaction, such as managerial and entrepreneurial
skills and a diversified supply of skilled labour so badly
needed for this capltal-intensive econoay. This scarcity of
skilled labour becomes the maln obstacle forr the expansion
of the abso:ptivg‘capacity of investment 1in the country,
which further retards eccnomic developnment. It ve consider
that labour 4is the 1limiting <factor of productien and that
capital accumulatlon is the abundant variable, ve may, then,
specify the aggregate production function of this econcmy as
a straigkt linear fun?tion<of labour eaployment (LABOUR) and
the variable TINME measured in time periods from the fifst

glven year onwards:
(¥I) GDPR{t) = k + a LABOUR(t) + b TIXNE,

the variables of which have been discussed abovee.



Chapter III

THE DATA SET

3.1  GENERALITIES

One of the major problems in Eh;lding econometrlic models for
the LDC's 1s the ‘data, Most LDC's, and Venezuela is not any
exception, suffer fros a lack of good data in terms’ of
leagth, quality, degree of disaggregation and accessibility
.1f it exists. The reasons are nany and of no'interest to us
to discuss. ¥e can only remark that the -nature of our data
has contributed to the rather aggregative character -of this

studye.

In our speclfic case, ve ﬁanaged‘to ;olleét the reggvant
fav yearly data for the sample period of this study:
1950=-1979. Cne of the nost distressing problems encoun-
tered, at first, Qas the discortinuity arnd inconsistencles
in the series.‘ Hovever, ;n order to make it usable it wvas
Decessary to 'massaget! 1t, usiag splicing and other techni-
ques.’ézall time-séries data vere converted 1into constant

1963 prices, from either 1957 prices or cur:ent-p:ices. and

presented in billions of bolivares (Bne Bsa.), the legal

7S Michael D. Intriligator, ESgomgmetric Nedels, Techpligues,
apnd Applications, (Prentice-dall., Englewcod Cliffs, \New
Jersey, 1978), pp. 62-7&.

- 95 =
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tender currency 1in Venezuela. The conversiorn to constant
prices 1s made t; avold the well known phenomenon of 'noﬁey
1llusion®*, vh;reby people occasionally deceived themselves
in so far as belng unable to measure a priori the true pur-
chasing pover of their noszinal incoze, which ve do not be-
lieve i3 usually the case.

The latest puoblications by the Venezuelan Central Bank:
La Ecopomia Vepezolana en log Ulilmos Treinta ¥ Cinco Amos,
(Caracas, 1978) and Informe Ecopomico 1979, (Caracas, 1980);
provided us wlth most of the time-series data used here.
The first publication provided the data for 1950-1976, which
comprises tvo time-series, each one based on its own base
vyear and on a different natioﬁal accounts system. The first
period of the data,. 1950-1969, 1s given 1n 1957 prices and
vas assembled according to the o0ld system of national ac-
counts of the United N¥ations. The data corresponéing to the
second period, 1970-1976, 13 given 1in 1968 prices. and fol-
lows the new syséen of national accounts Qf the Gnited Na-
tions, wvhich Venezuela adopted ian 1970. This last perloed
iocludes observations for 1968 and 1969, tvo overlapping
years with respect to the firsﬁ\ period and ¢f soae impor-
tance for the splicing techniques\ﬁsed belove. It should be
mentioned here that the tvo systeas of social accounts of
the Uni;ed Natlons already referred to are not compatible in
teras of concepts and methocdology appliede. The second pub=-

licaticon mentioned above provided the revision of the na=

~
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tional accounts for the'whole of the 1970's in curreat pric-
as andAconstant 1968 prices under the newv national accounts
‘systen of the United Nationse.

tﬁe massaged data used in the model (See Appendix C)
and thle variables' that identify the data shall alvays refer
1o this study to constant 1968 prices 1in million bolivars,
unlagss othervise specified. Therefore, the variables of the
amodel will carry an °*R' at the erd of their acronyas ag anp
‘ldentificaéion referring to constant 1968 prices.

3.2  IHE GROSS RONESTIC PRODUCT SECTORS

Our first task was to produce annuAI tlre-series consisting
0f thirty observations each for the real gross domestic
preoduct (GDPR), for the petroleua reai gross domestic prod-
uct {GDPOR), for the non-petrolaum real gross domestic prod-
uct (GDPHOR) 1in constant 1968 prices, and for the GDPR 1a-
Plicit deflator during the sample period of 1950-1979. A
look at the data based on 1968 prices of both of the above
publicatlons showvs that the tvo series differ in magnitude.
We recall fromz above ihat cne set of data, 1970-1979, 1s the
latest revised data published solfar vhile the 1968-1976
data is not. Therefore; ve assume that the difference in
nagaltude of these twe series was caused by the methodology

applied in collecting and assembliﬁg the data. To make

these tilme-saries compatidble wve proceeded as follows:
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(a) Ve regressed six overlapping years of the series,
1970-1975, of the same base year 1968, and obtained the fol-

lowing results:

T (2) GDPR = =¢343 + 1.02(GDPR)

r2 = .9998 SEE = 218.4%19,

vhere GDPR 1s gross domestic product at revised 1968 prices,
(GDPR} 1s gross domestic product 2at unrevised 1968 prices,
r2 1s the correlation cogfficient and SEB 1s the regression
standard error of estimate.

We assumed that the parameters of (3) being common to the
six overlapping years under treatment mgst also be common to
the other two yvears, 1968-69, of the unrevised data. Hence,

the respectlive estirmatlons vere carried out:

(3.1) GDPR(1969) =-+383 + 1.02(46.798)
= §7.391% Bno BSe
and,

(3.2) GDPR(1958)

=«383 + 1.02(48.855)

= 45.%09 Bn. Bs.

vhere the year 1pn brackets indicates the corresponding nevw
revised GDPR for that Year. BHovever, the tvo GDPRS generat-
ed by this ametkod vere seoothed to conform better with the
nev time-series as ve converted the 1950-1969 series based

ir conrstant 1957 prices to 1968 prices.
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{b) Finding a common factor (cf) for the years 1968 and

1969, ve obtained:

+.(3:3) A{1968)

= GDPR(68)/GDPR(57)
= ns.q09/§3.167
= 1.0520 '
and,
(3.8) A(1969) = GDPR(68)/GDPR(57)
= 87.391/44.782°
ST = 1.0583

vhere, 2(1968) 13 the ratlo obtained by divi&lng 1965 GDPR
ia 1968 .prices by 1968 GDPR 1in 1957 prices and A(19695 re-
fers to the ratio with respect to 1969. These twvo ratios
are very close to each other, 1in factmequal to 1.06 to two

deciral points, which is the average.

Therafore,
(3.5) cf(1968—1969) = 1.06

vhich means that the nev revised GDPR serieé based on 1968
prices contalns the o0ld series (based on 1957 prices) 1.06
times, so that we have assumed that the 6 percent difference
oust be due to methodological chauzges.
(c) éenerating a2 nev revised GDPR series:

Ve p}oceeded, then, to multiply the 1950*1969‘series by
thls common factor (1.06), and in Ng we generated a

new revised GDPR series in constant 1968 pricese.
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The implicit deflator (GDPID) of the gréss domestic prod-
uct, based on constant 1968 prices, uas'generated using 2
dlffere;t techniques. We converted the 1950-1969 GDPR series
based on 1957 prices to current prices series by multiplying
it by 1ts 1mplicit deflator,”® vhich vas subsequently ad-
justed to the new revi%gd data by nultiplylng 1t by the coa-
mon factor 1.023 obtiimed from the ratio of 1968 GDPR in
constant 1968 prices (45.757) over 1its current ©prices
(48.721), Both generated. above. Thls conversion, together
with the GDP 1n current prices for the 1970%s published 1in
Ipforme Ecopomico 19879, provided us with the wvkole 30 obser-
vations required for the gross domestic product in current
pricese. By q1viding thls series by the new revised GDPR 1q
constant 1968 prices generated above, ve obtained the 1in-
pilcit Aeflato: of the gross domestic producte.

The petroleur gross domestic product 1in 1968 prices
(GDPO)} was our next upndertaking. First, since part of the
petroleun activities, 1includiny natural gas, goes 1into the
nanufacturfag sector Dbecause of the refining process, ac-
cording to published data, we considered that these values
should be transfered to the petroleum sector in order to
shov the overall strength of the sectore. This part of the
data 1s published in 1957 prices and 1t was necessary to

coavert it to current prices bY using the petroleum gross

7% The gross domestic product implicit deflator based on
1957 prices vas taken from Jorge Salazar-Carrillo, 011 in

the Ecopnonlc Developaepi 9f VYenezyela, (Praegerc, Hew
York, 1976), p. 204.
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domestic product implicit deflator based on 1957 prices.??
Secondly,' the 1970-1979 data for the gross domestilc product
dealing with the petroleum sector, alsoc in curreat terms,
does nct distribute by ;ectars the loport duties levied on
importse. We decided to do this by épplying velghts to the
3ectors, :hich ve considered to 'be Bocre reasobable than to
distribute 1t othervise without sufficlent information. Ve

used the folloving foreula:

{(3.6) GDPOC = YOCEY + TMC/(GDPC=TNC)]

.

. vhere, GDPOC 1s the petroleum gross domestic product in cur-

rent prices, YOC 1s total curreat revenues from crude petro-
leﬁi, natural gas aﬁd refined products, THC is tares on ig-
ports and GDPC is gross domestlc product in current prices;

The conversion of- this new lata to «constant 1968 prices

¥as carrled out by deflating GDPOC:
(3.7) GDPOR = GDPOC/GDPID

vhere, GDPID .is the ismplicit deflator of the gross domestic
product generated above and which we have considered to be
thes most appropriate price deflator 1in the present case

3lace the world petroleum price increases have not dlréctly

‘affected Venezuela,?®

77 The petroleum gross domestic product iaplicit deflater,
in 1957 prices, wvas also taken frog Jorge Salazar-Carril-
lo' lglg_o' Pe 208

78 The sharp andA sudden wvorld petroleua price increases of
the 1970*s have not reached the Venezuelan domestic pe-
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The non-petroleum gross doaestic product 1n'constant 1968

prices (GDPMOR) was obtained from the identity:
(3.6) GDPNOR = GDPR - GDPOR

for the sanpie period 1950-1979.

The followiﬁg task was to generate real national income
{YHR) in 1968 prices, that 1s, the annual income distributed
betveon human c¢apital and physical cagital. - This process
vas similar to the ome used for GDPE_ybove, except that the
original data uséd here are published in current prices. ¥Wes

regressed sirx overlapping years, 1970-1975:

L2 = 9997 SEE = 301%.933

. vhere, 7YNC 1s the revised naozlanal national inacome data and
(YNC) the non-revised datae SEE 1s the standard error of
estiamate of the equation and the fact that the slope is so
close to 1 tells us that the YNC and (YNC} £follov the sane
trend, and, so belng_the case, ve proceeded to smooth thé

J968 and 1969 non~revised observations:

troleum price consumption as yet. According to pro-
nouncements made by the State petroleum corporation, Pe-
troleos de Venezuela S.k. ({PDYSA), the petroleum price
pald by the public in general is about USA 5.50 to 5.00
$/bbl., vhile its wvorld price wvas above 35 $/bbl during
1979, which means that the petroleur consumption 1s under
a heavy subsidy by the State. Attempts have been made to
modify thils price structure but the i1ssue has become 30
thorny, 1in teras of its political and economic implica~
tions, that the 1ssue is still 1n the air. El Nacleopal
{December 17, 1979), p. D1l. .

r—’

5 .

-~
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{3.10) YNC(1969) «620 + .995(36.532)
= 364970 Bna. Bse

and,

(3.11) INC(1968) «620 ﬁ'.995985.334)

= 35.778 Bne. Bse.

These two figures are important as they become the two
INC revised data for 1968 ard 1969, under the new national
accounts system, apd the two overiappinq Years with respect
to 1950-1969% Y¥C series, under the old nationgl accounts
systen. These twvo overlapping years allov us to make the
splicirg of the twvo YNC sertles, 1950-1969 and 1970-1979.
Por this, we proceed as in (3.3) and (3.4) above. The coa-

PR

aon factor (cf) required is:
(3.12) cL{1968-1969) = 1.017

vhich means that the new revised IYNC series 1s estimated to
equal the old omne times 1.017 vhick 1n turn seess to indi-
cate that the difference of 1.7 percent is due to conceptual
.abd methodological changes. By oultiplying the old series,
1950-1969, by this common factor, we¢ splice the whole se-
ries, 1950-1979, but in curreat prlﬁes. To coavert 1t to
constant 1968 prices (YNR) 1t was deflated by the implicit

deflator (GDPID} of the gross domes;ic product:
(3.13) ¥YNR = YNC/GDPID

for the period 1950-1679.
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3.3 IHE MONETARY DPAZA

The Venezuelan banking and financial Strncture 1s still far
behind the-degree of sophistication reached by a comparable
institution 1o a developed eCONORYe. Picancial instruments
such as government bonds do not exist and private boands are
relatively lipited.”® The interest rate, therefore, does not
appear to play any important role, during the sample period
of tb%s studye. Ve viii try to find this out erplricallye.
aovegér, considering that Venezuela 1is an open economy, With
stronqg commercilal links with the United States, the priae

lending rate in the New York money market may be the leading

.inpdicator pointing to the opportunity cost in bolding any

~

flnancial domestic asset visféhvis foreign assetse. This
vlll also be verified empiricallye. For this purpecse, ve
have avallable the corresponding interest rate time-serles,
for Yernezuela (RYEN) and the 0S4 (BOSA), and thke complete
tize-gseries for the tvo concepts of the =money suppiy vhich
ve use in thils model. One 1s the supply of money narrovly
defined (SHMC), vhich comprises currency in the hands of the

public plus chequeable accounts (curreant accounts), and the
other one is a broader concept that takes the previous defi-
nition plus savings and time deposit accounts (SLEC). Both
of these serigs are published in nomlnal terms, but they
vere deflated by the consumer price index (CPI) based on

1968 prices:

79 peena Re. Khatkhate et al., Ibld., P« 781
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{3.14) SER = SHNC/CPI

(3.15) SLMR = SLMC/CPI

3.8  AGGREGATE DENAND DAIA

Wa are treating here the coamponents of aggregate demand de-

fined in (II}, chapter 2, that is,
(Ixt+) GDPR = CTR 4+ ITGR + (IR = NR) + MFSR

vhere consumption and 1nvestaent are disaggregated for both
the private and public sectorse. The other three séctors,
axports (IR), 1mports (HR) and servicg payments abroad
(MFSR) shall be-dealt vith as the foreign sector of'the pod~-

el.

3elal consumption

The Venezuelan Central Bank publishes in 1its ananual econcnmic
reports the data concerning private aﬁd public consunptione
In the supplj dnd aggregate demand accounts and in the na-
ticnal accounts, the Informe Bcopomico 1969, and the Informe
~§ggggg;ég 1879, there 1s a reviev of the data for the twvo
decades of the 1960's and the 1970's, respectively, with the
former in coastant 1957 prices aﬁd ip current prices and the
latter in current prices . The latest long time=-series re—
view on the economy, already :entioned above, L3 Eggngglg

Yenezolaga en 1¢s Ultimos Treinta y Cipco Angs, also produc-
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s a conplete review of private consumnption, shoving 1its
structural composition from 1950 to 1976.%° The perlod

'1950-1969 is given 1in 1957 prices vhile 1968-1976 is given
in current prices. Public consumption 1s absent 1ian this
publication, which nwmeans that public consumption for the
period 1950-1959 1s =issinge. These - data seem to have been
generated through budgetary analyses.®* From 1950 to 1969
both tipe-series are ;n constant 1957 prices ‘and fros
1970-1979, they are both on current pricese. ToO spliee these
tvec serles vas a rhtﬂér easy taske. Baving on hand thae new
consumer price index {cPI), based on 1968 prices, we found
that, as an annual average, this 1lpdex contains 1.271 times
the old coasumer price index, based on;J§57 prices. Tﬁen
both consumptionr serles, public and private, under the old
indar must be pultiplied by the»cogmon factor 1.27T to gener-
ate the corresponding series in 1968 prices. This was donee.
The remaining part of the serles, 1970-1979, belng given in
current terms, vwas deflated by the 1968 CPI. Through this
method, both private and public consuaptlion wvere generatgd

for the whole sample perlode. The 'sum of thea produced the

89 The structure of composition of consumpticn 1n reference
is the customary one that coasists of four groups: food,
beverage and tobacco; durable goods and non=-durables; and
services. The proportion and combinatiocn of thea depends
on the level of real disposable income of the coasumer,
other things belng egual.

81 pedro . Palma=-Carrillo, Ibide, P 431. No information
is given as to the origin of the missing data, which we

falled to find in Informe Economiceo 1969, to vhich refer-
ence 1s nade.
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total consumption (CT):

(3.16) CTR = CPR + CGR /‘

3.%.2 Ipvestaent -

Total groSs fixed 1ﬁ;estment in 1957'pr1cés 1s also availa-
ble for part of the sample period froam both the main publi-
cations neﬁ;ioned abo;e. Hovever, 1ts disaggregation into
priva;e aﬁd public ihvestlent 1s nmade in the ivo economic
repb}ts mentioned above but only Asiﬁce_1964, vhich means
that the corresponainq d;ta for. the period 1950-1963 is
zissing. To generate this datﬁ ve took the following steps:
(a) ¥e analyzed the shares of investment of the public sec=-
tor as reported in Ipformeg ﬁégngglgg 31369 during the period
1964~1969. +#e observed that soae sectors increased through-
out this period while others remained relaiively constante.
For erample, the share of government investment out of total
investrment increased in economic activities such as agricul-
ture, éetroleun and mining, ~ transportation ard comsunica=-"
tion, and services and housinge. Its éhares of investnent iz

manufacturing, electricity and public adaipistration shoved
very little change throughout the period. - .

(b) ©We took the combined government shares of investment,

33,35 percent ount of total investment, corresponding to 1964

and applied them to 1960-1963, un&ér the assumptior that
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tkis total share of the composition of gove:nnent_invéstlent
vas the maxinun possible-level oL investment.
{(c) To coamplete the data, 1950-1959, we took the investment
share of the <first group of activities corresponding to
1964, vhich was the smaller, and added to the average §hare
of the second group of activities dﬁrigg\ 1964-1969. ‘iThis
share vas 27.96 percent. - ,)/
(d) To splice the data, we proceeded as 1n the previous cas-
es. Ve generﬁted the data for investment inm 1968 prices
first and, aftervards, 1in 193? prices for the 1950-1959 sap-
ple perilod: '
(d1) In thé first case, ve regressed total investment in
1968 revised prices, ITGR, 1in 1968 non-revised prices,
(ITGR), for the six overlapping years, 1970-1975. The re=-

sults vere:
(3.17) ITGR = «360 + ,9789(ITGR)

L2 = .,9999 SEE = 89.835

As in the previous cases, ve computed the ITGR values for

1968 and 1969:

{3.18) ITGR({1969)

«360 + .9789({10.762)

= 10895 Boe BSe

(3.19) -ITGR(1968} «360 + ,9789(10.234)

= 10378  Bne BSe
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(d1.2) Next, wve found a eonnon factore. Haviag conputed to-
tal Investment for 1968 and 1969, re;ised estipmates, ve
tried to find the relationship (R) betveen them and the dor-

responding values based on 1957 prices (ITR); that 1is, -

{3.20) R{1969) = ITGR/(ITR)
= {10.895/64660) = 1.6358
(3.21) R(1968) = (10-378/6.707) = 15873

(d1.b} We decided to take the ratio given by (3.21) as the
conzon factor {the othe: seenmed too high to be realistic) to
multiply each year of the total investment series, =
1950-196%. By doing thils, the series 1950-1969 ¥as convert-

ed to 1968 prices and, therefore, splice& vith the 1970-1979
geries. .

(d2} The above generated investment data in 1968 prices,
IT7GR, were latter converted into 1557 prices (ITR). This

vas done by regressing the tventy overlapping observations

of (ITR) oo the ITGR data for the 1950-1969 period to obtain

the followving:

{3.21.7) (ITR) = .0000% + .6463 ITGR

-

r2 = .9999 SEE = .0002

vhich allowed us to _convert the 1970-1979 ITGR data inteo

1957 prices. Ve

b
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3.5 IHE CARIZIAL SIQOCK

¥e do not have a’cq-prehe;§1ve time-series data on capital

accumtlation. As far as ve are concerned, the only time-se-
Ties published is the ome proviied by Inforpe Ecopomico 1959
in 1957 prices for the 1960's. Missing are the correspond-
ing data for the 1950's and the 1970's.  However, these
alésing sections of the data wvere calculated accordiﬁg to

the folloiing relationshlps:

{3.22) E{t) = E(t=1) + ITH(t)
vhere, - ITH(t) = ITG{t) = DEP(t) .-:

and,” t = 1950, eee , 1979,

v"that 1is, that capital stock (X) at-any year t 1s alvays
-.-équal to the previous year's capital stock, E(t-1), plus
current net.lnvestnent (ITHN) or plus gross lovestment (ITG)
"ainus depreciation (DEP) during the same year t.

Then, expressing the relationship in constant bolivares, ve

have: \\

(3.23) KGR(i) = KGR{t-1) + ITGR(t) - DEPR(t)

#e need to knov depreclation in real terms (DEPR), vwhich

can be detaermined from (3.23):

(3.24) DEPR{t) = ITGR(t) - [KGR(t) - KGR(t-1}]
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Having on hand the data for the right—hand-side of (3.28%)

in 1957 prices and for the period mentioned aboye
(1960-1969), ve proceeded to astimate the depreciation for

that same period. For instance,

DEPR(1961) = 8.019 = (55.800 - 55.162)

= 3,381 Bne BSe

that is, depreciatior 1in constant 1957 prices was 3.387 bil-
lion bolivares in 1961, and so on for the 1962-1969 years.
The depreciatlon rate, d*,(vith respect to KGR in 1957 pric=

es), vas also estinmated for tne period 1960-1963:

(3.25) d* = DEPR/KGR(t+1}

It was observed that d* declined from an average annual
rate of 6.1 percent in the 1960-1963 period to 5.1 perceant
in 1964-196%9. This decline of the rate of depreciation dur-
ing that last period of the 1963's appears reasonable. Pri-
vate capltal investment, and'foreign lnvestment in particu-
lar, réquires_ an appropilate environment of political and
3occlal stabilitye. A.vell established democratic sttem of
jeovarnment, as understood in the market economles, seeas to
provlide the most secure igstitutional arrangements alloving
2 lonq horizor for private investaent planping. The cond1¥
tiéns leading to the desirable rate of return and dapreclia-
tion allowvances are usually dictated by a =myriad of tramsi-

tory political elements, togethar with market forces, as the
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political process develops in less deveioped econonies. In
the case of Veoezuela, a -petroleur economy, there vas a
rather artificlal political stabllity, but neverthaeless a
stable and exﬁadient environment for investaent, imposed bf
ailitary rule <froa 1948 to 1957. Private investment 1in-
creased substantially fror 3.64 billion bolivares in 1950 to
6463 billion 1in 1957 in constant 1968 bolivares, decreaslag
considerably froz 6460 billion in 1958 to 4.80 billiqn in
1963 during the $irst term in Office of a nev elected gov-
arnmente. This wvas a sort of tramsitional government, sSo to
3peak, from 'dictatershipt to 'democracy', wvhich éxacerbated
the political resilessness of the people at a perliod of high
econonié and political expectations.®?® Howvever, at the end
of this violent period, 1963, the country bégan an era of
peaceful political clisate. The economy was rising and pri-
vate investment started to lucrease, reaching a level of
6464 and 16.70 billions bolivares at the end of 1969 and
1979, respectivelye. Iz consequence, the depreclation rate
dropped contlinuously and considerably' from 6.1 percent in
1963, as already mentioned above, to 3.0 percent in 1978 and
to 2.8 percent 1o 197%5. For these reasons, we have assunmed
that, during the artificial political tranquility of the

1950's, depreclation charges had to be rather high as a

42 James D. Cockroft, 'Venezuela, Estratificaclon de Clases
Y Revolucion®, Economla Polltica del Subdesarrolle en
America Latipa, (Ediclones Signos, Buenos Alres, 1970),
Andr{ Gupder Frank, James De Cockroft and Dale L. Johnson
{eds.),s Pp.331-341.

~
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trade-off for the high risk investment ventures taken during
'that period of milltary rule, but 1ot as high as those
charges alloved during the subsequent transitional govern-
ment. Therefore; ve took the average annual rate of depre-
clation during the 1960-1963 period, vhicp vas 6.1 perceat,
to generate the capital stock by applying (3.23) and (3.25)

above in a descending process froa 1959 to 1950; that is,

(3.23a) E&GR{t-1} = [KGR{t) - IIGR(t)1l/(1-d*)
vhere,
(1=-d*) = {1=.061) = .939

for t{1950,4¢.,1959).

Por exanéle:
KGR{1959) = (554162 = 5.725)/.939

= 53.7714%4 Bne. Bs. ..

vhich says that the capital stock in 1959 is equal to the
capltal stock less the pet 1nvestment of the following year
1960, after correction for depreciatione. In general, 19%9
and 1960 may be replaced by ‘'previous year' and *current
year?, respectively.

By ﬁsin; the above method, we generated the 1950-1969 se-
rles for capiltal stocg and dapraciatlon ia 1957 prices.

The rermaining time-series for the 13970-1979 period vere
also calculated. Informe Economiceo 1979 provided us with
the 1970-1979 data for ITGR and DEPR in 1968 prices, but

capital stock, KGR, was not avallable. To generate KGR, we



>

118
proceeded as followss first, the ITGR and‘ DEPR data vere
converted to 1957 vprices by multiplying them by the common
factor .6463 given by the reciprocal of (3.21), and, second,

the rate of depreclation kd*) vas calculated according té
— .

(3.25) and KGR according to a variationm of (3.23a); that is,

{3.23b)} EKGR{t) = (1-d*)EKGR(t=-1}) + ITGR(t)
For lnstance, the capital stock (KGR) for 1970 was:

(3.27) KGR(1970) = (1-.085)(74.042) + 7.077

2 77.787 Bn. Bse

and so on for the.remainder of the period, 1971-1979.

With this procedure, ve generated the data for total
gross flxed investment (ITGR), for depreclation (DEPR), the
rate of depreciation (dx*} and for the cdpital stock (KGE)
for the whole sample peried, 1950-1979, but in 1957 ﬁrices.
To convert thez to 1968 prices, 'they'weré multiﬁiied by the

comaon factor 1.5473 given by (3.21) above.

3.6  THE FOREIGE SECIOR

This sector is <c¢omposed of a) Petroleum exports gnd other
exports, and b) Imports and Service Payﬁents Abroad:
éeiroleum exports account for an average of over 93 per-
cent of total =2xports during the las£ thfee decades of this
study. With the price increases that begun in 1974, this

share rose to about 95 percent in the last six years of the

t
v
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1970's, which lmplies that other exports, mostly agricultu;f
al and wmiperal product;. vere reduced from a share of about
7 percent to 5 percent during these periods. Petroleum ex=-
ports are easbedded in a Petroleum sub-model, vhich takes
into accouht the peculiarities of the petroieum sector of
Yenezuela.

Ioports of goods and services constitute, together with
service payzents abroad (net factor paynents),‘ the other
sida of the fofeign trade sector.‘ Iaports alone consused
about 75 percent of all foreigan exchange earningse. Alarmp-
ingly, this share went gut of control during the petroleun
price increases 1o the 1970°%s jumping to S0 pércent in 1976
and to 127 ard 151 percent 1a 1977 and 1978, regspectively,
dropping to 99 peccent in 1979. m | |

Finally, =gnet factor payments or service payments abroad
for foreign investment and labour services in Venezuela is
the closing element of the 1mport.sector and, of course, of
the forelgn trade sector. Its financing as a share of total
foreign exchange has slowly declined from a high level of 32
percent 1n the 1950's to 28 parcent 1ﬁ the 1960's and 26
percent 1o 1370-1973; howevef, its deep decline took place
in the fema}ning sizx years of the 1970's, dropping to about
5 percent in 1974 and to «33 percent in 1979. (It should be
notad that these payments becanme positive,_ that 1is, they
hrought in 1 and 2 percent of the foreign exchange received

in the country in 1976 and 1n 1377, respectively)e.
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3.6.1 The EBxport Sector Agd The Petrolegys Sub-model

In order to confora to the avallable sources of data regard-
ing the major regions engaged in petroleum laports from Ven-
ezuela, this sub-model shall span only tventy years from
1960 to 1979%. .

The major petroleum importing countries are the USA and
Caﬁada, vhich together are ldentified here as developed
North America (NA).®? Latin America (LA) 1is the second re-
glon in importance, followed by Western Burope (WE), which
is copmposed here of +the meabers of the European Economlc
Community (EEC), Norvay, Portdqalf Sveden and Spain.®* Fi-
nally, we consider the rest of the world XORESTR for the
purpose of closing the model, wvhich means that total petro-
leua exports shall alvays be equal to the sum of exports to

each region.

3.602 The Sub-model Data

To generate the corresponding data for each of the Qbove re-
jions, the following steps were taken: first, the petrole-

um®S export time-series, in barrels per year, to each of the

o2 uexico 1s part of Latin America (LA) and, therefore, exr-
cluded from North America vhere 1t geographically be-
longs.

8% The EEC memrbers are Belgium, Denmark, France, Greece,
West Germany, Italy, Ireland, Luxemberg, The Netherlands
and The United Kingdom.

85 §e remind the reader that ‘'petroleun', as defined here,
refers not only to crude petroleus but also to 1ts varla-
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regions were gathered from the Venezuelan Ministry of Energy
and Mines' publications known as Petroleo ¥ Qfres Datos
35;{&13339g§, here-in-after referred to as gggg. These data
vere avallable from 1950 to 1963 in PODE 1970, p. 107, under
the 1mplicit concept of 'exports to final users', 1mp1}1ng
that the ilsmporter is at the same time the final consumer.®®
This concept seens to”ﬁave beea changed to *direct exports!
since 1969. Thke direct 1mplicatidn of this nev concept
aeans that petroleum novements froz Venezuela to Aruba and
Curacao, for processing, are now being taken as exports,
vhich, 1f 1n -turn vere to be tiken as final consumption of
the 1slands, 1t wvould pake the Latin American region, of
which the i1slands are considered to be a part, a major con=-
sumer of petroleum relative to its gross domestic producte.
Therefore, 1t was necesary to find out the petroleum export
distribution from the Antilles to the othker regicns, from
1969 to 1975. For this , we took the twq overlapplng years
1969 and 1970 from PODE 1970, p. 107, and ,ggp_ﬁ 1979, p. 85,
concluding that 80.72 percent was re-routed to North Ameri-
Ca, B485 percent to Western Europe and 8.42 percent to Latin

Anerica. These percentages vere appllied .to the data from

ty of products and liguified petroleun gaseSe In fact,
about 50 percent of exports is in the form  of products
refined beyornd the crude petroleun stage.

% PQODE does not coasider crude petroleum moverents frogx
Venezuela to The Netherlands Antilles (Aruba and Curacao)
as exports, but further movaments from these Antilles to
other regions are considered as such, at least up to
1970« In fact, these exports were substantial, from about
«700 Mn. bbl/d in 1950 to .800 Mp. bbl/d in 1970.
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1970 to 1979 and, 1n s¢ "doing, the vhole tiae=serlies vere
coppleted since 1960, as requifed by ihe sub-anodel. They
vere, aftervards, converted froe barrels té constant 1968
boliva;es. To do this, 1t vas necessary at flrsé t0 gener=
ate the realized world conbosite price,. in real ier;s, of
the Venezuelan petroleunm barrel (POVER]J, ghich'vas done sim-
ply by dividing total petroleum export revenues in real
teras (i.e., revenues deflated by the country's gross do-
pestic product implicit deflator based on 1968 prices) by
the gquantity exported during the period 1960-1979. Then, by
aultiplying thase time-series by the yearly quantities of
petroleum exports to each of our reglions, ve generated the
corresponding value tirce-series to North America (XONAR), to
¥estern EBurcope (XOWER}, to-La?&n America (IOLAR) and to the
rest of'the vorld {(IORESTR), in billion bolivares (Bne Ese)
in 1968 pricese. The sum of these exports provides us with
total petroleum exports (ITOR).

The corresponding petroleum consumption time-serles, also
in 1968 prices, 1n North America (CONAR), 1in Western Burope
({COWER) and in Latin America (COLAR), vere computed from the
Ieagbook of Horld Enerdy Statistics 1973, (United Natlcos,
New York, 1981), pp. &9, 51 and 55. They wvere converted
froa metric tons (mt) to barrels {(bbl) and finally to con-
Stant bolivares by multiplying themr by the GTS2 conversion
factor of 7.418 bbl/mt obtalned froo PORE 1979, p. viii, as

the standard for all the regions and, aftervards, by POVW¥E
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generated above. The Venezuelan petroleull consumption 1in
constant 1968 bolivares (COVER) vas generated from BQDE
1879, p. 187, PODE 1978, p. 127 and PQDE 1979, p. 114. Théy
provided us with the data for total petroleunx revenues and
total petroleur exports in current bolivares for 1960 and
1865-1979. The difference between these two serlies provided
us wvith the gquantities of petroleun consumption in the coun-
try. Since the data for 1961-1964 were missing, we took the
average growth of consumption for 1960~-1970 (8.0 percent)
azd applled 1t to the data to generate those nissing nom-
bers.®? Then, ve deflated the 1960-1979 series by the in-
plicit deflator and coéverted the Venezuelan petroleam con-
iunption from current to coastant 1968 bolivares (COVER),
#hich 1in turn vas divided by the guantity of petroleum con-
suaption (COVEQ) to generate the time-series of domestic
price®® ip constant bglivares (POVER) for the same period

1960-1979.

®7 The data show that the growth of petroleuz consumption
vas relatively stable 1n 1965-1968, increasing somewhat
ln 1969-1970. We took, thean, the average grovth of the
vholé period, at 8.0 percent, to be acceptable and ap-
Plied it to the series. &t present, the growth rate of
petroleus consumption in Venezuela 1is about 10 percent
annually.

®® Petroleum consumption in Venezuela has enjoyvyed a far too
low price since 1973. According to the President of Pe-
troleos de Venezuela S. A. (PD¥SA), Gen. Rafael Alfonzo
Ravard, the domestic pPrice vas somewvhere betveen 4.50 and
5.00 $/bble., which, 1f compared with the international
price of 33.00 3/bbl., sugjests that Venezuela wvas heavi-
ly. subsidizing the domestic consumption. See E] Nacional,
. (Deceaber 17, 1979), Pe D2
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Our last step vas to produce the gross donestic(prodncts
time-series for each of the three regions, also \1n 1968
prices.

The Organlzation for Economic Co-operation apd Develop-
msent (OECD), Paris, publishes the Hatlopal Account Statis-
tics of its meabers. Soy the publications Satiopal Account
1975, p. 132, and Bational Accounts 1981, pp. 84 and 86,
provided us with the gross domestic product in both the cur=-
rent prices and constant 1975 prices for the members of
North America apd Western Burope during ozur sanble period
1960-1979, except that the gross domestic préduct in con=-
stant prices 1s missing for 1980.

In the case of the USA, ve found that the 1962 and 1963
percentage difference of the gross domestic product in both
current ;nd constant prices kept a close grawth rate spread
of 1457 percent for each year. We thought it guite reason-
abla to maintain that sanme érbwth rate with regard to the
current and constant gfoss domestic product for 19671+ Since
the growth rate of 1961, 1n _current prices, vas 3.§§_§er-
cent, 1t follows that 1.738 percent {(3.35 = 1.57) should be
its approxicate growvth rate, 1in constant 1975 pricese. As=
suring this, wve generated the nlssing 1960 gross domestic
product, also 1in 1975 prices. - Once having the 20=-year
tlae-series for the gross domestic product in both current
and ceastant 1975 prices, we proceeded to compute its 15;

plicit deflator, for vhich the 1975 base was moved to 1968,
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1n.order to generate a nev gross domestic product time-se-
ries 1n c¢onstant 1968 priceg, as reguired. Sipilar steps
vere taken 1n the case of Canada, except that due to tpe ir-
regularity of the percentage difference referred_ to above
for those same years, we tqok” instead the grovth rate of
gross domestlcgEE?Suct, 1n'éurrent prices, for the years
1962 and 1963 (1421 percent) and applied 1t to generate the
mlssing gross domestic product, in constant 1968 prices_for
1960. Hext, the sua‘of the USA and Canada gro;s domestic-
products gave us our required _gross domestic product corre=-
sponding to North Anericg;v converted aftervards into bil-
lioas constant 1968 boliv;res (SDPHAR), according to the
narket exchange rate obtained froa the Internaéional Mone-
tary Fund®s publication Iptergatiopal Finaaocial Statistics
Ieagbook 1381, ppe. 448-8339, With respect to Western Europe,
ve added  all the'corresponding gross domestic products of
all the members cf the fegion as deflned above. The missing
1960 gress domestic product of the.group vas ggnerated by
applying the average growth of thé twvo folloving vyears,
1962-1963, which individually had ah almost equal rate (&.5
percent). The base year 197Sluas chgnged to 1968 and a nevw
series for the gross domestic producﬁ, in constant 1968
Prices, vas generated for the raegion (GDPWER).

Finally, .the latin America gross domestic products, 1in
1968 prices; (GDPLAR)} were qengrated. The Eéonomié Commlis-

sion for Latin Amdrica's publication Statistical Yearboogk
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For Latig America 1979, pp. 124-125, provided the data for
1960, 1965 and 1970-1978. The amissing data for 1962-1964&
and 1966-1969 vere provided by the Statlstical Yearbook- for
Latlin America 1975, pp. %=5. This publication also provided
the data for 1960, 1965 and 1970-1974, wvhich differ from the
data‘of the previous 197§ publicatione. ¥e then adjusted
these tvo series by finding a common factor (1.0102) with
respect to the base year 1970 and proceeded to multiply it
by the data for 1960-1969 from the 1975 publicatione This
operation —reproduced the gross dopestic products of the
years 1960 aod 1965 given by the 1979 publicatio;, vhich al-
loved us to confira that the adﬁustnent vas a correct one.
The 1979 gross domestlc product, which remained mnissing, vas
generated by extrapolaiion, takirg the average growth rate
of 1976, 1977, and 1978 (&8.47 percent) and applying it to
obtain the =missing éata.

We faced two problems with our nev generated gross domes-
tic product for Latin America, which appear in constant 1970
prices (GDPLAR), 1instead of 1958 prices. FPirst, the data
refer to factor-cost, vﬁich is.less than 1in terms of market
prices; the difference being net indirect tazres (l.e., taxes
- subsidles);' Since this last piece of 1nform;tion vas not
avallabley in the above said publication. and since 1t may
pe assumed that net indirect taxes are relatively lov, be-
fween 2 and S percent {this has peeﬁ the case 1n-Yenezugln

for the past ten 7years, but 1n‘the case of the OECD these
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tares reached 12 percent 1n.195§41965). we'decided to accept
thls class of gross donéstic product as a close approrima-
tion to 1ts value at the iarket price. Second, ve have men~
tioned above that our GDPLAR 1s in 1970 prices. This re-
nains since we veré:iot able to find a’way to coavert it to
1968 prices. More @nfo:nation vas needed to do so. Bow=
ever, a two year gap should not create much of a difference.
In conclusion, ve accepted the new GDPLAR as a clese approx-
imation to the desired gross domestic product in 1968 pric-
€s, hoplng a rather acceptible pefformance vithin the sub-
nodel. Agaiﬁ, the time-serles vere converted to billiens of

constant bolivarese.

34643 Hop-Petrolegn Exports

The non-petroleum export data (INOR) were computed by a sim-
ple subtraction of total petroleunm exports (ITOR) froz total
~exports (XTR), which have not y2t been des&ribed. This was -
done by tgking total exports 1n cur;ent bolivares from In-
tetnational Flaancial Statistics, pp. %50-451, and deflating
them by the Yenezuelaﬁ 1npliéit deflator, based on 1968

prices, and thus ve have:
(3.28) INOR = XTR - ITOR,

vhich 1s sipply an 1dent1ty; meaning that non-petroiedn ex=

ports (XN¥OR) are alvays equal to the difference between .to-
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tal exports (ITR) and petroleua exports (XTOR).  Most of
these exports comprise iron ore, agricultural and azanufac-
turing products, vhich represent a relatively small propor-=

tion of total exports ( Ebbut 5 percent from 1975)e.

-

3.7 IBE INPORT DATA

The time-serles data for the 1import sector have been col-
lected and processed frox various annual reéorts and publi-
catlions of the Banco Central de Venezuela (The Central Bank
of VYenezuela) and other sources for the 1950-1979 perlod.
The data consist of three groups of epmpirical informa-
tion: {1) The 1lmport cs.il.f. per se, (l.e., cost, insurance
and freight included in the valuation of inports for the na=-
tional accounts), vhich ve disaggregated 1nto tvo major com-
ponents: (1} Capital imports, 2nd (11) ¥Non-Capital imports,
(2) ihe Terns of Trade, and (3} The Balance of Paymentse.
The terms of trade and the balance of payments bring togeth-

er the export and the import.sectors and provide us vith in-~

formation about the perfor Qgce and behéviour of the foreign
sector and the ggSéiEE:EEEigéonony.

'The-import data/vere available 1n noainal terms. The
corresponding data for the period 1950-1959 were taken from

A sacro-ecopomeiric Meodel of ¥Venezuelal2® and the remainder

of the data for the 1960-1979 perlod was obtalined from Ip-

forme Ecomomigo 1969, Pp. A~VII-11, and Ipfozme Economico.

-~

89 See Pedro #&. Palma~Carrillo, gpe cite, Appendix Ce.
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1379, ppe A-202-203. The vhole tize-series, 1950-1979, was

then deflated by the general GDP defiator based on 1968
pricés.°°

The same above sources provided the data for capital in~-

ports (2KR), and by subtracting these series from total in-

ports saries (MTR) ve obtaiped the non=-capital imports

(MNKR), that is, given that:
{(3.29) MTR(t) = MKR(t) + MNKR(t)
then,

(3.30)  MNKR(t) = MTR(t) - MKR(t)
- v .

The capital import series vere obhtained by summing up ma-
chinery, equipment and other tools, construction materials
and transport equipmente. The_ corresponding capital import
'uhoiésale'prlce index (MWEI) was'obgained from } Macro=-ecop-
enetrlc Model of Vepezuela, for viich the 1957 base year was
aoved to 1968 for the 1950-196§ period., The data corre-
spoading to the 1970-1975 period were obtained from jggé;gg
Eggiggigg 121?, Ps A-183.. The non-capital import vholesale.
price inder (MWPI) and the .domestic wholesale  price index
'(DHPI)i vere obtained from La Econonmia Yenezolana en los Ul-

Limes Ireinta ¥ Clnco Anos, pp. 289-291 and Ipforme Egopomi-

-

% The Banco Central de. Venezuela in La Egonomia Vepezolapa
-3 los Jltimos Trednta ¥ Claco Agos provides revised im-
port data imn current terms for the period 1950-1976, but
because 1ts valuatlon is nade on the fe.oebe (free on

board) concept 1t is iasproper to make use of such data.
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co 1979, Table A=-III-8.

3.7.1 The Termg of Irade

We have dealt with thls +tera in Subsection 2.6.1., Chgpter
II, at Some lengthe There, this concept vas defined as the
ratio of export unit value 1indexes over lamport unit value
indexes and its product by the gquantuz index of exports vas
denomipated as the 'purchasing pover 1index of exports! or
tore formally the 'income terms of'trade' ot, equivalently,
the *capacity to importe.?® 1

The export and i1aport unit value indexes, for the
1950=7969 period, vwere obtained frozm La Econopla ¥Yepezolana
en los Ultlmos Ireinta Anes, (Cacacas, 1971), p. 303, vhich
1959 base vas moved to 1968, agd the remaining data for tﬁe
period 1970-1979 vere obtained <froe Informe Ecopopice 1579,
Pe A=394.

The quantum index (Qi) of exports follows Laspeyres!' for-

nulaz
(3.31) Q1 = SUM{PoQn)/SUX(PoQo)}

wvhere Sux iaplies summation over the sample perlod

“t(142seesT years) and Po is the price of each category of
goods exported Qo 1n the base ye2ar (le.ee, the unlt value of
the goods/exported 1in 1968) and Qn 1s the quantity ¢of each

category pf goods for each year of the sample pericd.
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The guaptum inpndex of.exports for the period 1950-1969 was
obtained from the first publication pentioned above, pe 303,

and 1its base year moved to 1968; but the 1970-1979 data vere

computed from Igforme Economico 1379, p. A-394.

&

-

3.7.2 The Balance of Pavaenis

Subsection 2.6.2., Chapter II, above, covered at length the
balance of payments of Venezuela. The structure glven there
of these payments, 1in particular the current account, re-
flects our intention of shoving the contribution that the
petroleun sector and the non-petroleun sector may have had
in the economic " development of Venezuela, during at least
the 1950-1979 period. The capital account providés us with
the balance of the account, vhich we considered sufficlent
3ipnce the petroleur sector has dominated nost of the sample
perliod, except for 1976-1979 vwhen the non-petroleunm sector
. Fecelved a net inflow of capitale We should reeall, at this
polnt, that the petroleun industry passed under government
ovparship 1in January 1, 1976.

The Banco Central de Venezuela publishes quite extensive=-
ly the balance of payments of the country, and from which we
nave computed the data 1n use im this study  for the
1950-1979 period. The correspoading data for the imports Sf
factor services (MPFSR), or net factor payments abroad, were

obtained fros the Interpatiogal Fipancial Statistics 1981,

Ppe 450-457. Venezuela 1s a aet importer of these servicese.
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3.8  IAX REVENUES DATA

Three kinds 9f taxes have been defined in Section (2.7) ac-
cording to the needs and objectives of this study: 1Indirect
Taxeg, Direct Taxes and Petroleuam Taxes. Indiréct and 41-
rect taxes are those revenues taken by the government fron
the non-petroleum sector of the economy while petroleum tax-
as are those revenues collected entirely from all the active
itles of the petroleunm sactore. 'In order to produce these
kinds of tax time-serles, 1t vas necessary to perfora sonme
disaggreqat;ons on the aggregated tax series obtained fronm
the Cent:al: Bank of Venezuela. In 1ts Informe Economico
1979, pp. A-335-338 and 1in L3 Ecopemla Yenezolana en los Ul-
tiros Treinta Y §1n92 Apos (Caracas, 1978), PP. . 253°274:‘1£
i1s shovn that indirect taxes c¢oantaln excise tares on petro-
leun products refined in the <country and direct taxes are
levied on personal 1ncome, corparate income and on other ac-
tivities of ihe petroleuz sector, all values ip curteat bo-
livarese. Since we are concé;ned here with the fiscal con-
tribution of the petroleum sector to total government tax
revenues, 1t wvas necessary to add uvp all these different
tares levied oun thg_?etr?leum activities plus the royalty
taxes and foreign éichange gains to form the npew category
already defined as 'petroleum taxes?, Other tarxes derived
from changes of the tax structure wvere distributed amongst
the above <categories according to welghts, froa 1960 to

1979, -
| /
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Finally, the above nominal tax time-saeries vere deflated
by the consumer price index in order to generate the respec-

tive tar time-serles 1in constant 1968 pricese.

3.8.1 Miscellapeons DPata

An adjustsent wvas introduced in (II) above as a residual
tern generated by +the difference betveen supply and aggre-

Jate demand, that 1is,
{3.32) ADJT = GDPR - [CTR + IT3R + (IR - NR) + NFSR] -

vhich term takes care of the errors and orissions that guite
likely occurred 1n the ©process of generating the data of

this study.

3.9  1HE PRODUCTION FUECTIOE DATA

In order to conform with the specifiéations of the-produc-
tioz functioas of Section 2.8, Chapter II, labour input 1is
neasured as the number of employees per yearluhile capltal
input 1s n©peasured by i1ts yearly gross fixed value 1n.1968
prices, during the sample period. But ve also measure the
factor inputs in terms of their deflated inccme recelpts of
the real gross doaestic product per yedf, wvhich 1s a flovw
concept that pay be taken as an alternative measurement to

the previous stock concepte
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‘The time-series corresponding to gross domestic product
is avallable according to Section 3.2 2and the one for capil-
tal 1is also on hand and discussed in Section 3.5 above. But
the labour time-series data 1s 1lacoaplete, vhich makes the
completion of it our first taske.
The officlal publication by the Central Bank of Venezuela
La Econosla Yenezelana en los Ulilmes Ireinta Anos, (Cara-
cas, 1971), pe 76, provided the number of vorking people
froa 1950 to 1969. Misging ara the number of vorkers from
1370 to 1979, but other puﬁlications, La Economla Yenezolana
en les Ultimes Treinmta ¥y Cinco Aﬂgg. (caracas, 1978), pe 35
and Informe Ecopomico 1979, (Caracas, 1979), pp. 2-202-203,
provided us vith the annual national vage bill in three seg-
ments of data: one covers the perlod- 1950-1969% with unre-
vised data, the next is fron revised data 1968 to 1976 and
the last covers thé 1970-1979 period wvwith a nev revision of
iata. The task here then is first to generate a npev revised
national wage bill time=-serles for the period 1950-1979 and,
aftervards, 'to regress. the nuazber of working persons per
year during the period 1950-1563% agalnst the previausly és—
timated vage bill data in order to extrapolate the missing
numper of workers for the nev period 1970-1979.
Therefore, 1n order to make the above three time-serles
sets compatible and, conséquently. produce one single tipe-
series set of newly revised wage bill, ve proceeded as fol;

lows:
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a) We regressed seven\‘éverlapping vyears of the serlies
. 1968+-1976 and 1%970-1979 and obtained the folloving regres-

sion egquation:

-

{3.32) LWBRC(T) = .23088 + .99878 LWBNRC

2 = «9999 SEE = 077

where LWBRC and LWBNRC stand for the nev revised and nonp-re-
vised nominal vage data for each year t, respectively.
b} This eguation (3.32) allowved us to extrapolate the nevw

revised vage billl corresponding to 1968 and 1969:

(3«33} LEBRC(1968) 23088 + .99878{17.672 Bn. Bs.)

17821 Bne. BSe

L

(3«38) LWBRC(1969) «23088 + .99878(18.670 Bn. Bs.)

= 184878 Bn. Bs.

€) With the above results, we nov have a 1968-1979 revised
vage bill data offering tvo overlapping years with the old
1950-1969 wage bill. To make these two time-seriles compati-
ble, ve fiad first the comaon factor that relates them

through the two overlapping years:

(3.35) £1(1968)

(LWBRC/LWBNRC)(1958)

(17.821/20.099) = .4867

(3.36) £2(1969) = (18.878/21.284) = .8386

- Sloce the above tvo ratios, £1 and f£2, are almost the sane,
ve decided to take the average as a coammon factor {cf):

(3.37) cf£(1968-1969) = .888
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d) By aultiplying the old 1950-1969 time-series by the

common factor .888, we genarated the whole ne; revised vage
bill time=-series for the saeple period.

The second task nov is to generate the number of working

people for the same sample perlode. To do this, ve proceeded

with another regression equation:

{3.38) LABOOGR = 1.1635 # .0859{LWBRC)

r2 = .998 SEE = <176

By plugging in the brackets of the equation the annual wvage

bill ;;% 1970-1979, the pnumbar of workers corresponding to

this perlod 1s extrapolated:

]

(3.39) LABOUR(1970) = 11635 ¢+ .0859(20.108%)

H

2.590 vorkers,

o-oco.(;cno) RN YREEE N NN ]

oo.ﬂoo(c-.o) cees ssscsseebey

t /‘
..‘...(....) IE R R XX N E NN R BN J

{3.40) LABOUR(1879) 11635 + 0855(44.816)

#

4.979 vorkerse

iith the above procedure, the labour time=serles vas com=
pleted.

An observation should be made at this point. The worklng
population of Venezuela in 1979 seems to be too high at the
estimated 1eve1_of almost 5 million workers if we relate 1t

to the level and the structure of the population as dis-
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cussed 1n footnote 29 (13.6 million), Chapter II, wvhich is
an estimation based on the 1971 census.®? A¢ccording to qnof-
ficial accounts, based in the latest 1981 census, the popu=-
lation of Venezuela vas approrimately 15 =2illion for 1979,
in which case our estigate, altnough still high, seems to be
1ot too far fetched considering t&e presumably high level of

underemployzent and the actual deterioration of income dis-
tripution;in the country.

As previously indicated, we shall also assume in the es=
tication ©of the production fuaction that real gross domestic
product {GDPR) 1s exbausted by the deflated income payments
to the labour input (LWBR) gnd to the capital input (KAPR).
LWBR vwas deflated by the consumer fprice index and it can be

qritten:

(3.41) GDPR{t) LWBR(t) + RAPR(t)
and so we haves:

(3.32) EKAPER(t)

GDPR(t) -\LWBR(t)

¥hich vas generated in real teras, based on 1968 pricese.

®1 It should be noted that the population censuses taken irn
Venezuela since 1936 appear to be highly inaccurate with-
in a 6 to 10 percent range of omissions made. See Jose
Eliseo Lopez, La Expapsions Demografica de Venezuela,
{Merida, 1963), ppe. 9-12, 2and J. Chi-yi Chen, Estrategia
del Desarrollo RBegiormal: (Caso de VYenezuela, (Caracas,
1967), pp+35-36. See also Julio Paez Cells, ‘Evaluacion
de las Omislones de los Censns de 1lo0s. AnoOs 1936, 1981 y
1950%, Revigta de Fomento, ¥2.97, (March, 1962), pe97.



Chapter iv

THE NODEL AND THE PARANETER ESTIXATES

R

8.1 TEE HODEL

The model consists of 18 enﬁogenous variables egqualing, of
course, the saze number of model equations, of wvhich 10.are
behavioural, 1 is teEh;ological and 7 are identity equa-
tions. The model counts also on 35 predefermined variables,
of wvhich 17 are 1lagged endogenous and 2% erxogenous vari-

ables. The latter type of varlable contains 16 nop~control=-

lable and 3 coantrollable variables or instruments.

%.1.1T Glossary of Yariables TN

a1l variables of thils model are expressed 1n constant 1968

prfces to which the R at the end of their acronyms refers.

(A) Endogencus Varlables:

GDPR Gross Doaestic Product

Y4R National Incoae

CPR = Consumption (C) of the Private Sector {P)
CTR . . ‘Tétal Consuaption (CT)

IPGR Investment >f the Private Sector (IP) in

-

Gross Terms (&)
ITGR Total Investment in Gross Terms -~

- 138 -
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S

IQHAR Exports of Petroleur (X0) to Forth—-imerica
(§1)

IOLné' Exports of Petroleﬁn to Latin-Amerjica (LA)

ITOR T9tai Petrolaum Exports
(Excludes Cuba: Venezuela broke diplomatic
and trade relations with Cuba, ear%y in
the 1960's).

ITR Total Exports (IT)

ﬂKé Imports (M) of Capitai Goods (K)

MNER Imporés of d¥on-Capital Goods (KK)

STR Total Import (MT)

TXIR Tax (TI) Inairect Receiﬁts (1)

TIDR , Tax Direct Recelpts (D)

TiOR Tax Petroleun Recgipts (0}

TXTR Total Tax"aecaipts (TXT)

LABOUOR " Employment in ﬂillians of Workers

Predetermined Variables: -

(ba1} Laéged_Endogenous: ' =3

CPR{=-1) CPR 1agqed‘ana year

CTR(=1) CTR lagged one ye%r

IPGR(=-1) < IPGR lagged ona year

YNR(-1) YNR lagged one year

TXIR{-1) TIIR 1ag§ed ole year -

TIDR(-1) TXDE lagged one year

TXQOE(~=1) TXOR lagged oae year

MKE(~-1) ¥KR lagged one year
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MNRR(=-1)} ¥NKR lagged one year
GDPh(-1) GDPR lagged one year
S ‘
LABOUR(=1) LASSOR lagged ome year.
{b.2) Exogenous Varlables — 4
~{be2.1) Non-Controllable:
ADJT Adjustment Tera for Aggregate'zxpenditures_

COVER Consumption of Petroleum 1n Venezuela
COVEBR/QOYVER Consumption of Patroleur in Venezuela

as a share of total petroleua production

KGR({=2) Capital-Stock {X) in Gross Terms lagged
tvo years ~
M¥PI/DW¥PI ¥on=-capital Iaport Wholesale Price Index:

Relative to Domestic Wholesale Price Index
MWKI/DWPI Capital Import wWholesale Price Index ~ ¢

Relative to Domestic Wholesale Price Index
hY

MWKI/DWPI{=1) MW¥RKI/DWPI lagged one year

MWPI/DWPI{=-1) MWPIADWPI lagjed ome year

GDPLAR GDPR of Latin-America

GDPNAR . GDPRE of HNorth-America <,-P

GDPNOR sDPR 0f the Nopn-Petroleum Sector?2
P

POVYWR - Realized Price of Venezuelan Petroleun
"in the wWorld

TINE Tinme Trend v

®2 The ipclusion of an endogenocus GDPHOR, as shove 1in
Eqde{19) belov, 1in the simulation model would reduce the
nultipliers of the npodel. (See Eq«(19), Pe 141},

NN

t

L
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I0OWER Exports of Petroleur to Westerm Europe

I0ORESTR Zxports of Petroleum to the Rest of the
worlad
XNOR Exports of the Non-Petroleum Sectore

(be2+2) Controllable:

- -

- CGR - Consumption of the Public Sectér
IGGR Investament of the Public Sector
SMR Stock‘of Money (Money Supply)
SLER SR plus savings and time~deposits
QOVER Quantity of Petroleuz Productiocn 1ﬁ.
VYenezuela
POVER Petroleum Price in Venezuela

POVER/POVWR Petroleum Price in Venezuela Relative
to Venezuelan Petroleun S%orid Price
MFSR Iaports of Fa;tof Services in Net Terms.

%:1.2  The Structure Of The Nedel

The general specification of this ﬁoael kas been dié—'

cussed in Chaptef II, but further analysis vill appear 'in

this chapter.®? Note also that the'coefficient of determina-

®3 It has also been suggested by Professor RelAeL. Carter

that the most appropiate methodology for specifying a

stochastic equation model 1s to begin with a very general

specification and ‘then "test down' wuntil a more specific

model 1s obtalned. See A+Cs Harvey, The Egonometric

- Analysis of Time Series, (John Witey & Scns, New York,
1981), Chapters.5 and §. .
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tion (R2) reported in this model 1is not adjusted by degrees

of freedone.

Eqe 1) CPR = 1.830 + o379 CPR(-1) + .209 YNR + .598 SMR

Eqe

qu

Eq.

(3}

{t's) (5.55) (8.53) (7.69) (936)

B2=4999 P{3/25)35739.8 D=-W=2.301 h==4851 SEE=.546

CTR = 1.000 CPR + 1.000 CGR

]

N

IPGR = 3,517 & 648 IPGR{(-1) - 129 KGR{-2)

{t*s) (5487) {(8.50) (=-5.17)

¢ +179 GDPR + .309 SLMR

"(3.95) (5.58)

R2=.973 F(3/23)=208.3 D-i=1.993 bx«0283 SEE=.74%1

(%)

ITGR = 1.000 IPGR + 1.000 IGGR

{5) INR = =1.526 + 490 YNR(-1) + 430 GDPR + .185 TXTR

(t's) (-2.28)  {5.05) (5.12) . (8.50)

R2z.998 F(3/25)=8008.2 D=-W=2,051 h==.158 SEE=,890

(6) TXIR = «3271 + 829 TIIR(-1) + 070 MNEKR
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C{t's) (2.5} (2437) (3441)

Eg. {3)

Ege(11)

s

B22.933 F(2/16)=113e3 D=W=1.578% h=1.581 SEE=.136

R

TIDR = -1.045 + .394 TIDR(=-1) + .0S7 GDPNOR

(t's) (=3.27) (2.49) (3.00)

B2=4958 F(2/16)=17949 D-¥=21.611 h=1,140 SEE=.222

TXOR = -2.686 + .206 TiIR(-1) + 14179 XTOR -

(t*'s) (=53} (2.47) (6.74)

=1.021 COVER*100/COVER

(-1.79) 3,

21875

[ 77]
&)
m

K2=a957 F(3/15)=711144 D-%=1.067 h=43172

TXTE = 1,070 TIIR- + 1.030 TXDR + 1.000 TXIOR-

TONAR= 134357 + .002 GDPYAR — 7.713 POVER/POVWR\~-

Te's) {7.11)  (3.97) C {=9.74)

-6.690 COVER

(-2.68)

R2=.950 P({3/16)=92.2 D=¥=z2,202 SEE=1.016

IOLAR= 4922 + .003 GDPLAR + 089 QOVER — 2.089 COVER

B
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Bg.(12)

Eq.(13)

2qe{16)

150
(t*s) (809) {5455) (8.56) (-5.29)

R2=.980 F(3/16)=22046 D=#=2.121 SEE=.171

<
ITOR = 1.000 IOWAR + 1.000 XOLAR ¢ 1.000 XOWER

+ 1.000 XOREBSTR
XTR = 1.000 XTOR + 1.000 INOR

.f’k

KER = —2¢251 + o546 ITGR ¢ 022 MWKI*100/DWPI -
(t's) (=5.5) (18468) (3.32)

- .091 CTR

(-8.72)
REO=.360 R2=497% F(3/26)=306.5 D-¥=1.778 SEE=.305
MEKR = 6773 + <800 MNKR{=1) + +185 YR -
(t's) (3.30) (3.00) {8.80)

-.010 MWPI*100/DWPI

{3.50) C -.
R2=e975 F(3/25)=219«%1 D=R=1.616 h=1.085 SEE=.865
MTR = 1.000 KKR + 1.000 MNKR “~

>
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Eqe(17) GSDPE = 14000 CTE + 1.000 ITGK + 1.000 YXTF -

Eg.(18) GDP¥ =T650 + 7.315 LABOUR + 1.460 TIME

(t's) (=7.95) (10.88} (17.57)

REO «420 R2 = 4998 F(2/27) = 2845.6

1713 SEE = .803

D-#
NOTE: Although the gross domestic product of the _non-petro=-
leva sector (GDPNOR) appears 1n this model as an exogenous
variable, 1t 1s an endogenous variable to the Venezuelan

aconomy and, hence, it should ba treated as suche. This was

done:

EqQ.(19) GDPNOR = 1.012 # .586 3DPR + .384 TINE = 10.029 DUN

(tts)’ (1.88) (7.73) (2.26) - (=7.83)

B2 = .99% P = 1376.3 D=W 1¢637 SEE = 1.227

s :

The regression equation éxpliins relatively veli thé
GDPNOR, although the equation appears to shov a slight auto-
correlatlion- of the error terns.. A dumay variable (DOUX) wvas
included to také account of the petroleua price increase in
1974« However, the inclusion of Eq«(19) 1in the sinulation
modal would deffﬁitely reduce the nultipliers of the ﬁédel.
This suggestg that fufther experisents to explain tﬁe GDPNOR

should be carried out in further research.
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We also tried +the demand for =soney aad ‘obtained . the

following results:

EQe(20) SHR = =5.058 + 248 GDPR + <537 RVEN
(t's) (=%.18) (3.98) - (.92)

B2 3 4831 F = 6646 D=V = ,1962 SEE = 2,762

Egqe.{20a) SKR = ~4.806 + .266 GDPR + .312 RUSA
' (t's) (=8.05) (8.59) (+66)

R2 = .82% F = 65.4 D-¥ = «1853 SEE = 2.783

Ege(21) SLMR = =10.958 + «517 GDPR + «611 RUSA
(t's) (=5.17) (5.01) {«73)

R2 = 4853 F = 78.0 D-# = 1209 SEE = 8,965

£qe(212) SLM& = =11.474 + 477 GDPR + 1.1G0 RVEN
(t's) (=5.33)  (£.32) (1.06)

B2 = «856 F = 80.0 D-% = 21079 SEE = 4.91

As zan be seen, the deward for amoney does not respond to tie

Venezuelaa interest rate (RVEN), as we assumed a priori,

aeither does 1t the USA prize rate (RUSA). The addition of
-

a dumcy va:ianlé, taking car2 ‘*of petroleur skarg price ia- ]

- crease in 1974, or the inclusion of a time variable did

nothin§ to laprove the relationsfip.
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%.2 THE CONSUMPTION EUECTION | =

Venezuela 1s paradoxically a rich and poéf COUNtIYe. Rich
because nature has endoved 1ts soil. wvith a huge wvealth;
poor, because most of its peopie do not share the wealth un-
der exploitation and they live 1in povéfty.’“

Reeplng this scenerio 4in alnd, we should consider that
this wealth, which 1s mostly derived fronm petrolear resourc-
es,?% pust be taken into account 1in any foremulation of the
'gonsunption functlon . to reflect +the ueaiih of the public
sector and the poverty.df the peoplg, at least during the
sample peri§§ of this study, 1950-1979. This vealth is em-
bodied 1in the officiai national accounts, . taxr and monetary
statistlics, vhich have been converted to constant 1968 p;ic—
es i; order to avolid the phenomenon of monetary illusion.
Sdne vords of wvarning should be given.at tﬁis pointe. The
introduction of real national 1laocome as an explanatory vari-
able 1instead of disposable income will generate a lover
éhort-run marginal propensity to consume (MPCs) +than other~

-

vise erxpected.®®

_-/"TI

2% See Section (2.2), Chapter II above.

?5 Natural. resources belong to the Venezuelan statey regard-
less of the ovnership of the land. The means of derploi-~
tation of the resources may belong to the private sectore.
This was the case 1in the patroleun industry until recent-~
ly. Io January 1976 tkis industry was natlonalized.

¢ Althcugrn the coasumer price iadex 135 coasidered in pmost
econometric studies to pe th2 correct deflator to deflate
poth consumptica and 1nZozae variatles. We have declded in
this stucy, tor reasons of commcn sense as vell as Lbe-
causz of tae fact that this study 1s so agjyregated, to
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In est%yatinq the ;on§umption function, we started from

the slmple Keyaeslan Absolute Iacome Bypothesls ard gradual-

1y built more acceptable relatisaships fros uhicg to select

the best functions in termas of goodness of fit and informa=-
tion. -

Aggregate consuzptlon 1in coastant 1968 prices‘ {CTR)} is

co;posed of private consueption (CPR) and public coosumption

{CGR); that 1is:

(8.2) ©CTR = CPR + CGR.

‘-2{1 Private Consumption IRREI;QH

The Absclute Income Hypothesls relates consﬁlption t0 na-
tional income,®? which seems to be the relevant variable for
the case. on bhand according to the above reasoning. Hatiocnal
income comprises labour and capital incomes before taxes;
Such a consuaption functlon may reflect the dichotoay of a
wealthy state 'and the poverty condition prevailling in the

countrye.

deflate natlonal income b»py the gross domestic product
deflator. In his annual and aggregated models of the GSA
econoay (1929-1962), Professor L. R.  Klein deflated dis-
posable 1incoee by the gross national product deflator
#ith the 1lmplication of a lover MPCS%.56« Using the same
data deflated by the consumptior deflator, Professor N.
K« Evans estimated a higher #PCs=.66. See . K. Evans,
QP QLE" Pe 57 See also He 'Oe Ae a°1d'(edc)' Hgdgl
Byllding ip the Hymany Sclences, (Unlon Europeeme &7Edi-"
tions, Monaco, 1967)

97 Alvin B. BHansen, A Guide to EKeypes, (NcGrav-Hill, New
‘York, 1953), pe 73.
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e

The hypothesis was tested by using the ordinary least

squares (OLS) aethod of estimation and the results vere:

- (402.1) . CcPr -00002 + .713 YHR

1]

(t's) (-.00) {239.13)

RZ2 = 4868 F = 851.6 D=% = .2555 SEE = 2.475

MPC = 4713

Tne sign of the regression coefficlent is positive, as
2xpacted a prioril, and 1ts t-ratis (+718/.0246) is very high
at 5 percent sigoificance level and 28 degrees of freedon,
indicating that 1ts owvn standacd error is very lov. Hote
that the constant term is not statistically different fronm
Zero, contfary t0 expectatione. {is igdicated in the above
regression equation,l ve "have chosen to present ih parenthe-
ses the t-statisticsufrom here on, rather than the estiﬁated
stﬁndard errors,' for each }egressién equatibn of this mod=-
Tgf)f The coefficient of determination and the F-ratio I
R2=.968 and F(1/28)=851.6 which at 5 perceat 1level of sig~
niflcance has -a theoreEiciI.F-value of 4.20] are alsd.high.
Then, the i;dependent varlable explains relatively véll the
variance and, hence, the private consumption function (CPR);
however, the-Durbin-i;tson statistlic was ‘very lov (D-W

5 )
2+2555) clearly pointing to the existence of first order se-

rtial correlation of the disturbance terms.®® In teras of

®% J. Johnston, Egonometric Methods, (McGraw~B1ll, New York,
1960)' pp.243—2‘34. .
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goodness of f£fit, the regression equation'(4.2.1) i1s poor as
aost of the residuals are above the 5 percent error,®® but,
in teres - of information, the equation behatgs relativeiy

vell as 1t tells us that the ¥PC, ia Hoth'the short and

~ long-run, 1s about 72 percents This 1s a low measure of the

MPC for Venezuela conpared to the siasple average aannual
change of 82 percent (excluding 1960) and glso confirned‘by
other stuﬁies.*°° ¥e do expec£ a higher ®PC due to the ex~-
tremely unequal income diétribution vhereby the majority of
the population must spend its lov income on food, clotking,
health and other services, leaving no capa&ltz for savinge.
Purthermore, the demonstration effect ;louds any possibility
of savinye. The saall upper inconme class emulates the higkh

standard of 1living of the developed countries ({¥DC) arnd,

*. consequently, creates the soclo-econonxic eanvironment for the

upper middle class to dc likewise, eroding any possible ca-
paclity to save.. Therefore, ve shall corntinue ocur guest for
a batter consuaption equation, Lf possible.

Keeping thils line of thought:-ue estimated the same equa=-
tion'vitb thé lntéoduction of a dumpy variable (DUMMY) pre=

suming to capture both the temporal and gqualitative effects

2% The residuals are presented 1in percentages, that is, the
residuals are divided by the corresponding actual values
of the endogenous variable. This 1s a relative measure
of the unexplained varliation.

109 pedro Ae Palma-Carrillo, ibide., p. 95. He used disposa-
ble income instead as the @axplanatory variable in test-
ing Keynes'hypothesls for the perilod 1950~1960, for

- wvhich there 1s avallable disposable income data. - The
estipated MPL was 90 percent. '
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in consuaption caused by an upward'shirt of national income
froa the unexpgctéd increasa in petroleua pricéé in the
1970's, wvhich subsequently generéted a denand inth;%on tdue
to supply deticiencz) wvithout precedent where sfabIé'prices
previously prevailed, and Venezuelats adéption of the United .
Nations nev national accoﬁnt sysfen. - T

The resulting equation vas:

(402-2) CPR = "'1.0"'0 + 0775 YNR =2 581 DUN

-

(t"s) (=.388) {16.22) (=-1.39)
—

R2 = 497 F = nao.é D=W = .2831 SEE = 2.435
MPC = .775
The equation gives no improvament iﬁ terns of goodness of
fit, but it does generate battar information about the con-
3uaption behaviour of the CountCye. The margipal propenmsity
to consume (HPC) increased to about 77 percent, an izprove~-
zent of 8 percent on the previous eguation, but the coeffiﬁ
cleat Still remains too low.
de tested Prbfessor Friedman's Perasanent Income Hypothe-

s1s1°! paking use of the 'permanent inconme! ccncept as mean-

t°* w,  Friedman, A Theory of the Copsumption Fugction,
(Princeton Univ. Press, Priaceton, 1957). This bypothe~-
5is 1s rather difficuylt to test as ve do not have data
on 'transitory' consumption and income. The whole hy-
pothesis has created amuch confusion and arguments
agalast it. Professor Ronald Bodkin iz his ®Windfall
Iacome and Consumptioa™, Ae B« R.y Vol. 49, (Seps-1959),
pp. 602=-61%, puts 1in doubt Friedman's postulate that
'transitory iancome' is not. correlated to ‘transitory
consumption' as he found out that *unexpected” income!
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ing regular 1ncome that could be speat in consumption of
goods and services. We did aot see fit +to use - Koycf's
transforaation techniqgue.?®? ¥We merely used regqular incoame
and the previous year regular 1income as explanatory vari-
ables. .ihe results vere extremely poor for fitness and in-
fornatioﬁ. In fact, the sign of the regression coefficient
of the 1ncoze variable vas .negative, but prévions incone
shoved to be  an important explanatory variable of cousump-
.tion._ﬁEE/;ourse. this equation vas rejected. ¢

We introduced, then, one lagged dependent varlable to
test Brown's Habit Persistence Hypothasis.i?3 The .results

vere the followlng:

b
|

[QoZ-B) CPR = _.500 + .163 YHER + .851 CPR(-1]

(t's) (=1.11) ({2.93) (10.28)

* B2 = +993 F = 1977 D=4 = 1.3049
Durbin h = 2.0912

SEE = 1.136 ¥PCs = 163 MPCl = 1.098

(vindfall incoae) which aay be coastrued as 'transitory
iaocone® because of 1ts nature vas indeed correlated with
consuaptlione.

192 Balvir Singh and Aman Ullah, ™The Consumption Function:
the Permanent Income versus the Habit Persistence Hy=-
pothesis®; Re Be Ses Vole LVIII, Boe 1, (Febe 1976), PDe
96~103. According to the authors, the application of
Koyck's distributed lag model viclates some of the basic
pestulates of Friedaan's bypothesis, invalidating,
therefore, the coefficlents of the resulting regression
equatione. . \o-

03 1. M. Brown, ®Hablt Persistance and Lags in Consumer Be-

baviour®, Ecopometrica, Vol 20, Yo. 3, {July, 1952),
PPe 355-371%. ’ :

~
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For a 95 percent confidence level the critical value of
the Durbin b statistic eguals 14685 and the coaputed h-sta-
iistic does exceed that value, w®meaning th;t the disturbance
teras ;re not, serlally independente. In fact, a look at ;he
residual errors éhowed that 7 years have residuals betveen 5
and 3.4 percent, wiéh the highest at 11.7 percent corre-
sponding to 1953. ¥e also obsarved that the sfandard error
of the coefficlent of the incoue:variable is lov, .making the
coefficient statisti?ally sigqificant by the _t-test at 5
percent significanc® level with 26:deq;ees of fréedom. The
coefficient'of deteraination 1s close to 1. Iz spite of
thése significant results, the equation leaﬁs to the gnder= -
estimation of %he aggregate #PCi .f63) apd to the overesti-
aation of the MPCl (1.09). fhe inclusion of the populaticon
;ffegt tgrongh per capita values confirmed the previous re-
sults and the introduction of a dumey variable, reflecting
the exceptionai consumer behaviour of the 1970's,  did not
laprove the inforﬁative. aover Bf the egquation. One thing
vas clear ffom these eguatioas, the lagged dependent vari-
able, CPk{-1i, is a very powerful explanatqry varlable of
consumption and should be taken into account in any further
specification of the congnnpiion functione In effect, we
added the stocf of c;sh money in ;ons£§nt 1968 prices (SNMR)

to equation (4.2.3) as an explanatory variable in testing

the vealth effect on consuaption behaviocur.2°* 0Of course,

104 A. Ando and Fe. Bodigliani, ®The Life Cycle Hypothesls of
Saving: Aggregate Implications and Tests™, fAe Ee Rey
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the stock of mcney (SER) is not “the proper varlable for
vealth as un&erstood in theory, but for the case'af_hand it
seeas to be the best prox& available.2®® The ﬁeu specifica-
tion of the function produced better information and a bet-

ter fit:

.

(4.2.4) CPR = 1.330 + .209 YER + 0598 SEER + 479 CPB(-")

B2 = 4999 F = 5739.8 D-W = 2.3012 h = =.8509
' SEE = 4586 '

MPCL(YNR) = .437 HPC1(SHER) =.1.251

From a statistical analysis, ve conclude that this(éqna-
tion generates an almost parfaect g&bdneéi’Pf fit. The coef-
ficlent of heternination 1s alaost 1 and since éhe h-statis-
tic 1s saaller than the critical valume at 5 percent
significance lgvel ve do not cejeét the null hypothesis,
concluding that the error teras are independent. A look at
the residuals shovs \thapris_gﬁathen have a Aeasure under a

i

+ .
level“of 3 percent errq;{anqlonly 3 residuals above 1t but

under 6.8 percente. And furtheraore, the zagnitude of the-

)

F-ratio (5739.8) makes the regression significant at S per-

¥ol. 53, (March, 1963}, ppe 55-84.

105 M, K. Evans, "The Importance of Wealth in the Consuzp-
tion Pungtion®, Je Pe Ee, V0l. 75, Ho. 4 {August, 1967),
PPY™335£351. According to the author, the liguld-assets

' pdLt of wealth seems to be of a great importanée in de-
termlning consumptione. .o

&
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cent significance level, that 1s, the set of explanatory
variables explains very well the variation in the CPR. BHow=-
ever, while looklng at the slze of the NPCs (209) of the
income variable, wve see that a;thodgh-it laproved, 1t did
noﬁ feach a a.satigfactory levele. The sign of the coeffi-
Eient of SHR.is positive as expacted and its size 1s reason-
able at ; value of 0.6a o .

By dropping the dependent lagged variable, ve obtained:

(40235) CPR = 3.2673 + «403 YNR + ,968 SNR

(tts) (6.64%) {13.52) (11.29)

B2 = 4998 F = 2412.8 D=%'= ,5536 SEE = 1.05%
MPC(YNR) = .403 MPC(SMR) = .968 -

The size of the Durbin-Fatson statistic (.5536) shows

-that the residual errors are autocorrelated and, therefore,

3

the regressiop equation cannot be accepted. ¥e observed

+

.that in both of the tvo previous equations the MPC 1s higher

out of the wealth variable than out of regular iacome, which -

Seeas to be at odds with theory and eapirical findiags.19®

/- .

106 TpAbhis Phe.D. dissertation, Pedro A Palpa-Carrilio
showed that <the MPC out of monetary liquidity (SLMR),
vhich is a broad definition of money supply, and which
he takes as-a proxy for vealth, was guch too lov in coam-
parison with the XPC out of disposable income («368 vs3.
«838). We also tried this relationship with disposable
income 1n real terms (YDR). Eve took Palma's current
disposable income data for 1950-1969, converted them to
constant 1368 prices and projected +them ipto the 1970"'s

by letting them growv at the same rate as the GDPR, ex- .

cept for 1974-1976 when, because cf a higher expectation
on petroleum prices, disposable income was assumed to

Pl
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'Finall;, ve tried +to incorporate population in eguation
{(8.2.8) in terms of rgg} per capita values to bring ‘about
the effects of the extreme unegual income distribution 1in

the couantrye. This equation gave the folloving results:

"(84246) CPPR ¥ 052 + .03% YNPR ¢ o092 MSPR -

(£93)  («77) (1+33) (1.1%) N

+ «875 CPPR(-1)

(12.28)

B2 = 4997 F = 3055.8 D=W = 2.5701 bk = =1.6033

SEE = ,039 MPC{YNPR) = .03% MPC(MSPR) = 092

uhq;e CPPR, ¥NPR And MSPR are the per cépita varlables, 1n
éonstant 1968 bolivares, for private consumption, national
1nc0mg.and-money supply, réspectiveay. CPPR(=1) 1s the lag—-
ged dependent private conshmption variable. The résults of

this regression eguation are not satisfactory. i!though the

;.
3
increase just a little faster. It should be sald here
that YDR followed fairly closely the growth rate-of the
GDPR 4in the 1950's and the-1960?s.~ Such a terdency kept
YDR rather stable (59 perceat of GDPR) with a slight in-
crease at the end of the. period. (60 percent 1n
1968-1969). We applied these findings 1in estimating YDR
for the 1970"s3]. A dummy varilable vas alsc included
vith values of 0 for the period 1970-1973 and 1. for
1974-1979, vhen petroleum prices lncreased. The result-
ing equatlon was:

CPR = 2747.070 4 .573YDR + S578SLMR. - 1805.636DUN

(t'3} (8.99) {14.68) (15.76) {-2.98)

R2 = 4997 D=% = 1.2692 SEE = 8217.455
vhere .S?@\;E;g74 as expectede. The D=-W statlstic test
appears to inconclusive; hovever, 28 residuals shoved
errors under the 4.4 percent level relative to the actu-

al values of the CPR and oaly 2 residuals wvere betveen 7
and 10 percente. '
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| coefficient of deteraination is almost equal to 1 and the
Durbin h-statistic is smaller than the critical value +-

ter éstinates, excepting the one corre-

1.645, the  para
sponding to ghe LQgg.d variable,"are not statiﬁtically sig=-
nificantly different fan zero at a‘ 5 percentileve; of sig-
nificance for 25 dégrees of freedon, at vhich the
corresponding é-critical value 1s 1.708. Behéviourally,
these estimates do not seea to explajn well the_consuuption
function of the «country as thelr magnitudes are too snall{‘
in fact, they ﬁre Buch smaller than those already d;scussed
~1ln the previous regression equation (a;fQAJ. But we have
also noticed that the coefficleat estimate of CPPR(-1). al-
most doubled vhen reaching the level of 88 percéht from the
previoﬁs level of 48 percen£ of total private consuuption as
Ca résﬁpnse to the reduction of the estipates of' the other
coefficlents. Is this consuhption absorbtion b;.CEPRf-1) an
inpdication of_the deterioration of thg already high unequal
income distribution problen in "the country ?*°7 We know thai
"a great proportion of the population depends on goverament
transfer of payments to meet théir needs, 1pn rural and in
urban areas as well. Tﬁese people are 1in n;ed of urgent ec-
onoaic relief in teras of food, health, water, electricity
and schools, at leaste. These are basic requirements that
may keep in existence the sort of tenuous social peace ex-

isting in the  country at presente.

107 3e¢e Section (2.2), Chapter II.
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%.2.2 The Jotal cgnnnnn;Len Fupctilen

Given the npature of this study, it vas decided to test a

aore aggregated consumption funct¥fon, leaving the public -

consunption sector exogenously deterained. Therefore, the

total consusption function 1in constant 1968 prices (CTR) vaé
estimated according to the Absolute Incoae Hypothesis. The
éstinaped MPC wvas 93 percent of real national income (YSR),
acceptable for a country 1like veneznela; and the.rz vas also
acceptable at a laevel of .969. BHowever, the low D-¥ statis-
tic (.2077) indicated the presence of first order serial

correlatione N ’

b

Gross domestic product 1n\boﬂ§tant 1968 prices (GDPR) was
introduced as thé oniy éxﬁlanatory variable o¢of consumptione.
The results of this eguation were statistically siaillar to
those of the previous equation with -a MPC lower but still
accaptable at 87 percent of GbPR. Aftervards, ve tested the
vealth effect by adding the money supply (S4R), a proxy for

wealth, to this eguation, and-the results vere:.

-~

(4e2e¢7) CTR = 1.803 + .810 GDPR + 1.533 SMR
(t's) (3.88) (18.86) (23.27)

R2 = 4997 F = 887648 D=% 3 1.5028 SEE = 4960

e

s

Proa the statistic &nalysis, this equatior—has an excel-

lent goodngss of f£it as ipndicatzd by-the coefficilent of de=-

LY

-
<

- teramination, the F-ratio, the t-ratios and the D-W statis-ﬁ*;r‘
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tic. Fro; the point of view éf inforsation, the XPC out.qf
GDPR 1s 41 peréent, vhich may be acceptable under the con-
siderations stated at the end of the private consumption
3ectlon, and the MPC out o; SMR 1is too high at {53.3 per=

cente.

#e tried another épecification:

(82.8) CTRB = 71231 ¢ o191 GDPR + .792 SMR + .098 TXTR .

(t's) (4.12) (6.53) {7.50) (3.22)

+ «503 CTR(-1).

(8+53)

BZ = ,999 F = 8827 D= = 2.5400 h = =1.533

SEE = 4493

From the point'of. fev of the stqtiséical analysi3, this
aquatioe/has 2 . good fit, The h-statistic does not exceed
the critical value, meaning that the error terms are serial-
ly independent, the Rz-is alaost equal to 1 and the F-ratio
.15 very high. Hovever, from the point of viev of informa=-
tion, we observed that this new relationship d4id not improve
the previous one; 4in fact, the coefficient for GDPR dropped
to 13 percent froa 41 perceant 4in the previous regre#sion
equétion and the coefficient for SER dropped to 79.2 perceni
fromesthe high level-of 153.3 percent previously. ¥e notlice
also that the coefficlent of goavernment revenues from total

taxes (TLTR), although significant by the t-test, is small.
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The following equation excludes government revenues, but
includes the dependent variable vith a lag of one,year in an

effort to capture the adjustment of movements of the con-

sumption function:

{t*s) (3.33) (9.68) (12.07) (7.01)

R2 = «999 F = B560e3 D=-W = 2.7301 h = =2,061

SBE =..578 MPC(GDPR) = .252 HKPC(SHR) = 1.018

Statistically, this equation is similar to eguation
(u.zfs), except that the Durbin h-stafistic indlcates the
presence of serial correlatlion of the disturbapnce terase.
Froa the information polnt ¢f vwview, the equatiocn perensi-
tiés +£0 consume are better; hovever, the KPC out of GDPR
still remains Very love

Prom all this analysis, wve conclude that';quation (42.4)
seeas to be the most acceptable one as money supply a2nd the
affacts of previous consumption are included. ilso, 1t 1s

thought that goverament spending should be exogencus.

%.3 THE IBYESTNENT EUECTION

The basic Keyneslian investment hypothesis maintalns that,
glven the state of expectation +tovards the future{ invest-

nent is inversely related to the current i1nterest rate.to®

108 y, Hansen, I[bid., Chapter S.
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This hypothesls.is easlly applicable to developed economies
vhere toney and fipancial aarkets are well organized and
have been 3eveloped for a lony time. In the present casé,
it 1s pnot guite the same. The aarket rate of interest seems
to be lpeffective, at least 1t has been up till novw, as a
decision instrument to invest ﬁue to its rigidity and to a
kigh degree of market 1mperfection..The cost of capital does
not reflect the relatf}e'abﬁndance of scatcity Bf the factor
of production, and tke governzant intervention in selective
investment reinforces these imparfections. For these rea=-
3ops, ve shall not include the interest rate in any ofrour
specifications of the investaent function of Venezuelae. Te
find that other variables are aore effective 1ﬁ.expla1n1ng
iopvestazent declsions, such as gross doaestic product im real
terms (GDPR) or disaggregated into petroleum {(GDPOR) and

non-petroleun (GDPNOR),-real grass capital stock {XKGR), real

stock of money (SMR) or real monetary 11qu1d1ty"(SLu8).

.31 B:in:g Beal Gross Fixed Ipvestaept

Different bhypotheses based on the acceleration principle
vere tested. The HBarrod-Domar modgl known as the *naive?®

accelerator vas the first one t0 be tried.*®® This bhypothe-

hd -

199 E. D. Domar, ™Capital Expansion, Rate of Grovth, and Ea-
ployment®, EBcong¢metrica, Vol. 18, No. 2, (April, 1935),
Ppe137-187+. FEK. Fo. Barrod, "An Essay on Dynamic Theory®,
Egeponic Jourpal, Vol. 49, (March, 1939), pp.13=-33. See
also HeRe Willlanms and J.D. Huffnagle (eds.), Macroeco-
nomic Iheory:  gelected Rgadings, (Appleton-Century-
Croftse., Nev York, 1969), pp. 307=450.
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sis relates net 1investaent to the change of ocutput. is a
ratter of convenienée, ve decided to use a varlant of_this
theory that takes 1nto account gross investzent 1nstéad of
net investment.*1® The ﬁesnlts of this first test by aeans

of the ordinary least sguares vere poor iz terams of informa-

tion and fitpess:

{(4e3.10) IPGR = 8.415 + 1.649 [GDPR{t) -~ GDPR(t-1)]

(t*s) (2.97) (2.78)
A ]

L2 = «222 F = 77 D=W = 03050 SEE = 3.751

The magnitude of the capital-coefficlent estimate, al-
though statistically significant, vas too low ét 1.689% comp-
pared to the yearly average gross capital-output ratio of
3.22 for the three dec;des of thls study or 2.84 for the
1970 s. Hovever, it 1is interesting to note that this capil-
tal—coefficieni is guite high and hq}ds a c¢loser ralation-
ship to the capital-output ratio in this study than the re-

spective findings of other studles in developed

couatries.*® 3 look at the lov coefficient of determination

$10 The "paivet! accelerator: Ia{(t)=bli¥{t) - Y(t-1}1, 1is a
relationship of net 4investment (In) over and above
deprecliation and the change of aggregate output (¥) of
tvo periods (t) and (t-1). A variant of this theory is:
I(t)=a + bLY(t) - ¥Y(t-1)], vhere I is gross lavestment,
i.e. the change of gross capital stock, 2and b is the
marginal capital-coefficiente See . K. Evans, Xacrog-

copomic - Actlivity: Theorv, Forecasiing and Control, (Har-
per & Rou, New York, 1969}, ppe. 81=82. -

111 m, K, Evans, Ibid., ppe 51-82. According to Evans the
capital- coefficient vas less than unity for the postwvar
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(r2=.222) seéns to 1ndicate that the equatlon as a whole

.contributes very 1little to explain the investment function

of the country, which is also shovn by the low F statistic,
and the low Durbin-wétsoq'staiistig (D—i=.3050)‘ and clearly
polnts to tﬁe presencg of serlal correlation for the distur=-
bance terms. Of cié?:g{ thls equation wvas rejected. A4 vord
of caution shouid bo~Thid here. The relationship specified
in quation (43.70) does not take into account goveranment
Eross fizxed 1nvestnept and, therefore, the capital-coeffi-
clent 1s underestinated; A varlant of this theory vas then
used by taking real depreciatioh (DEPR) as another explana-
tory varliabla.®?2 The estipated eéuation gave the following

results: ' -

(4<3.77) IPGR = 1.358 [GDPR =~ GDPR(-1)] + 1.70% DEPR

- (t'S) (2.42) ‘ (3071)

R2 = 4318 F = 12.9 D-# = 42552 SEE =5_3.513
% -
&

As can be seen, these results are not any better than those
produced 1n the regression equation {(4.3.70). Therefore,

equation (%.3.11) cannot be accepted.

years vhile S. Kuznets fouad that the gross capital-ount-
put ratio reached a level of 6.8 during the same period
1939-48. See S. FKuznets, Gapital 1p the American Egonpo-
R¥s, (Princeton Oniversity Press, Princeton, 1961), PPe
78-79.

132 A previous test was done vith the incluslon of the cone-
stant term, but the results vere poorer than those pro-
vided 1n eguation (8.3.170)e

-

-
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4 modified forrn of the acceleratior principle is - the
capiltal stdcx-adjustlent zodel: IN(t) = a¥{(¢) - hE(t-1),
vhich was 'suggested by Goodwin and Chenery.*?? This model
says that net investment 1s positively related to the 1e!e1
qf fncome (YY) wvhile negatively related to existing capital
étock {K(t-1}]. 1In otﬁer vords, the higher the level of 1in-
' coma, the hidhér‘tbe level of lnvestqent to be added to the
eristing capital stock, and with a given level of income the
' higher the stgck of c&ﬁital the lowver investment vould be as
cabital accumulation appréachés the desired level.
Since we are 1nterested in jross filxed investeent, the
aodel was modifiled to tfke thls coaversion 1n£c accounte.

The astimated equation produced these results:

(t*s) (=.06) (-1.20) {3.99)

B2 = o847 F = 722 D-¥ = <8280 SEE = 1.693

»

Thersigns of the coefficlents 5f the axplanatory variables
vere wrong, agcording to théory. The magnitude of the coef-~
ficient of locome 13 pot significantly different from zero
as its t-value contains 1.20_tines its oun.stanQard error,
and the low level of the D=¥ stati#tic shovs that the dis-

turbance terms are not serlally independent.

113 R. M. Goodwin, "The Non-lipear Accelerator and the Per=-

sistence of Business Cycles®, Bgongmetrica, Vol. 19, Ho.

1 (January, 195%), ppe. 1-17. and H. B. Chenery, 9Over-

"capacity aad the Acceleration Principle®, Ecoponmetrica,
Yyol. 20, No. 1 {January, 1952), ppe. 1-28. )
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" Being unsatisfied by the above, we proceeded then to im-

prove the specification of the model by testing longer lags

for capital stock, including other explanatory varlablese.

After many trials ana errors; - the fiaal model selected al-

loved a lag of two years for KGR, ‘the inclusior of the de=-

pendant yariable lagged one year and the supply'of money, in

the narrov and broad concepts {SNR a§§>SLuR), as independent

variables. The resulting equations are:

- -

(33.13) IPGR = 3.188 + +192 GDPR = .121 KGR(=2)

{t's)Q (4.15}‘ (3+75) {(=8.27)

+ .711 IPGR(-1) + L8465 SHR

(3.76) (8.35)

-

R2 = «965

= 159.8 D=W = 2.1221 SEE = .84&2

The Durbin h-statistic vas not definede.

{(4.34174) IPGR = 845717 + .179 GDPR - .129 KGR{-2)

(t*s) (5.87)

{3.95) {=5.17)

,+ «685.IPGR(=1) + .309 SLMR

(4.50) (5458)

R2 ? «973

b = .0283

Eguatlion {4.3.13)

= 208.3 D=# = 11,9930 SEE = .741

exhibits the right signs for the coef-

ficients once the lagged dependent fariable and the nmoney
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supply {cash pius chequing accounts or hand -SER-} vere 1in-
cluded. -The t;values are good, leaning.¢$gt the Foeffi-
clents are statistically significant. Furthersore, the mag-
nitades of these coefficlents are acceptable, 1n particular
the coefficlent of GDPR, according to espirical evideance.
However, vwe expect that the overall.effect _on investment
shall be improved by the sizes 6: the coefficients of the

aoney stock and previcous year investmente. The equation ex=-

plains relatively well the investment béh&viour in the coun-

try (B2=.965 and Fx159.8): hovever,the Durbin h-statistic
vas not dq&ined ang further'testing ¥as necessary to check
the problem of serial autocorrelation amongst the error
terase. This test produced qulte a large and statistically

sigaificant coefficient (.%87) for the laéged.residuql'vec-

tot and a high t-value (2.77), revealing  that the distur- .

baﬁée terns of the original equation {(%.3.13) are serially
‘correlated. fhat'eqnation, of course, vas rejected.
Bquation (3.3.1%) contalns a broader comcept of money
supply, real monetary liquidity (SLMR = SMR plus savings and
time deposits), than the previous equation (S5MR). The mag-
nitades o{ the <coefficlents remained acceptable and with
much highe; t=-values, higher coefficient‘ of deteraination
and P-ratio (R2=.973 and F=208.3) and with a smaller conput;
ed h-gstatistic (.0283) than the critical vélﬁ; {1.645} at 95
percént level of confidence. Ve, therefoté; do nqt reject
the aull hypothesis that the error terms are sefially 1nde-~

N _ . ’ *

=

e ——
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pendente. The equation seems to explain relatively vell the

investment behaviour of the country- and, hence, 1s acgepted.
fL . R /

,

3.3.2 Iotal Resl ﬁgg;k Eixed Investment F\\J/'

Total real gross fixed investment (ITGR) is giveni“by'the
followlﬂa—fﬁentity:‘ |

(3.3.15) ITGR = IPGR + IGGR .

B ~

Total real gross fixed investaent (ITGR) 1is alvays equal to

real gross private investment (IPGR) plus real gross public

-

.lnvestment, vhich 1S erogenocus here, {IGGR).
e
EATIOHAL IFNCONE

r

-

+t i .
income (YNR) has been defined in Chapter III as

gross 1§come per year distribﬁted betveei- the labour‘ and
capital factor inputse. §ever3%’functionﬁl relationships of
this 1nconé variaple vere trieg with respéct to gros§ dones-
tic product (GDPR), total tax :évenues'(z;wa),‘ time (TINME)
anﬁ"a duhmyf QarfaSIe that takes 1 fornéach' year of the
1976+ s aéd,o fof the pr;vious tvd decaﬂés,. The first try

-

gava the folloving results:

(83.76) YNE = =5.384 + .945 GDER.

(tis) (-7.37) {58.51) . "
' V o
. > ’f
B2 = 4992 Er3 3823.4 D-¥ = .263 .SEE = 1.71
B - "?3;%—"';:;) ] “, » T . .

Q\
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The positive slgnlnct_the regression coefficief@ ‘and its

high t-ratio (58.51) at S percent significance level and 28
degnees of freedor conform to a priori ezxpectations. - Al;
though the magritude of this coefficient is gquite high at
94,5 pe;cent of the éDPR -conpared to0 the average actual
share of 78.5 percent ancording to the data,‘ the negative

sign and the size of the constant tera (=5.384) make the es-

timation of YNR much gloser to reality, its good fit being

shown by the high 1evéls of 1ts RZ2 and F statisticse. ‘How=-
ever, _the .presence of stroag serial correlation amongst the
dis;u:nance teras as ipndicated by the low Dnrbin—ﬁatsnn sta-
tistic (.263) led us to innrovg this equation. Tha inclus~-
sion of elther TINE or a2 DUNNMY {the 1970's = 1 and the
1950%s = 1960'3 ; 0) "as explanatory variables did not im-
prove the relationship. Irn both cases the problen of serial
correlation persisted, compounded in the £first case bLy a
negatlvg tioe coqffig}ent contrary to expectation. An at-

tespt vas then made to correct this problem by applyling the

Hildreth-Lu procedure®*?® to the briginaﬁaequation. The re- -

sults are as follows: e
(%.8.17) YHR = -9.653 + 1.020 GDPR
- , g N
hY

~

tis» g, Hildreth and Jete Lu,'Demand Relatlions with Autocor-
. related Dlsturbances® Techglical Bulletln, No« 276 (NMich-
igan State University  Agricultural Ezxperiment Station,
1960). This procedure selects from a grid of values re-
stricted to the i1nterval -1 to 1 that value for the cor=-
relation coefficient RHO vhich vlll geperate the best
regression eguation with the lovest sum of squared resi-
dual errorse.
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(t's) (~3.76) (23.42)

BHO = o880 R2 = o998 F = 588.6 D=W = 2.381

«827

SEE

For an optlual.RHO =2 840, which 1s guite high, the Dur-
bin-i%tson statistic izproved 's;gnificantly from «263 to
2381, guite "above the critical valuer of 1.54 in ’the cne=
talled test. éovever, the. regresslon coefficlent increased
to a higher level (1.020) thaa previously (.9%5), and al-

though the constant ters helped to reduce its effect on YHR

"1t also underestifﬁped the functione.
o '

| : )
AE this point, ve decided to try other specificatlons by

iocluuding in (8%.%.76)} the expectational variable YNR{-1}
and/or total tarxr revenues (TITR)es We obtained the following

H

results:

(3e4078) YNE = =1.890 + 643 YNR(~1) +..368 GDPR

(t's) (=2.12) (537) (3.37)

R2 = 996 F = 3448.3. D-% =1.550 h = 1.585

-

SEE = 1.175 . N
(404.19)YHR x =9,080 ¢ .977 GDPR + 109 TITR

{t's) (=3.72) (22.65) (2.94)

o+

[9+]

o
1

= 850 R2 = 998 F = 328.3 D-W = 2.331

7 2}7 ‘ ) ~

=1.526 + 3490 YHR(=1) + .430 GDPR -+ .185 TITR

0

e . ' -

SEE

(4.4.20) YNR
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(t's) (=2428) (5.05) “(5.12) (%.50)

B2 = 4998 F = 8008.2 D-¥ =‘2.951 h = 158

SEE = 4890 . -
The first regression equation (%4.4.18) of the above set
. 3eems to be relatively good in terms of behavioar and sta-
tistic information. It explains_relatively vell YNR and the
Durbin h=-statistic at 1.585 4is smaller than the critical
value 1.56485 ai 95 percent confidence level; in fact 28 ‘resi~
* duals are under 5.5 percent error with the ezceptiﬁn of the
residual for 1951 which 1s close to 10 percent errore Hov-
ever, due to the still high SEE (stapndard of error of esti-

aate) at 1.175, we ran another regression vwhich tncluded

i

TITR and wvhose results revealeﬁ the presence of serial cor-
relation prfblens. Equation (%.4.19) was then tried under
the'Hildreth-Lu technique ?btaining an optiﬁal RHO=.850 and
D=W=2.331 with ;_ lo; SEE=.727a. The residual vector shows
that 21 disturband@ terms/were under 3.0 percent error and 7
under 6.1 percente Frinally, the last try, equatlon (8.4.20)
is alsoc a good functional telationship vith respect to both
" bebavioural and statistical 1nfornation._; The lov level of
the h-statlstlc at .158 1indicatss tye gbseﬁ%g/o; serial cor=
ré;at;od aid -the vector of the Eeéiduals shouq-that 20 resi-
duals were under 3(0.perEent erroc, 8 under'u.T_perceng and

1 under 7.2 percenf.;,'51m11at to the previous regression

equation, this lasi eguation also paé an excellent goodness.
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of fit as can be seen by its high R2=.998, 9(3/25) =400 .2

and the lov SEE=.830. HNote that gs the government 1ncreases

- its total tar revenues, the national income also increases

as an effect of governaseat income T distribution via- its
transfer payments to the needye. Either one of these tvo
-1$st equaticns shou}d be considergd in the model, depending

on thelir sinulat; perforaance.. l

.5  IHE RETROLETN BT 3BCIQOR : *

»

>

Accbrding to the hypothesis that there erists a direct rela-
nomic variables as defined in the specification of the sub-
model, Chapter II, we attenpt to relate here the petroleun
supply froa Venezuela to her major trading regions, Horth
America (IONAR), ﬁéstecn Europe (kOEER), and'Latin America
r’fIXOLAR), vith a mix of domestic controllable variables and
////;ome exogenous variables.. In the first group, we have: rel-
FV ative prices.(POVER/POYHR), which are detined as the ratilo
oi domestic prices (POVER) and the Vemezuelan realized world
petroleum érices (POVW¥R), production (QOVER) and consquZion
ICOFER).. Tqﬁisecond group of varlables are outside the pow-
er of Venezuela, and are: the economic growth neasured in

S\A;’é gross domestic products and the energy7consumptions, in con=-

stant 1968 prices, of each of the reglons defined above.

A

tionship betveen energy consumption and some relevant eco-
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%.5.1 The Sub-model Parameter Bstimates

-

. North iié:lgg , ‘ )

The above hypothesis was first tested with Horth America and

the resulting equations vere:

(3.5+21) XONAR = -2,189 + .0005 GDPNAR + .767 QOVER-\ hd
(t*'s) (=6.37}) (2.10) {28.73) |

=2.927 COVER

(=3.20)

» o~

B2 = 4993 F = 73843 D=F = «6582 SEE = .369

The signs.of the regression coefficlents are'fight; how=-
uevef, the magnitudes of the coefficlents of the grass dozes—
iid-product of the drea {GDPEAR) and the’venezuelan petrole=-
ug)consunption (COVER) are tot gulte as erpected. " The first

S

doeffipient 1s too low at .0005 when 1t,should.be somevhere
in betveen .002 and .003 and the second at least 8, accord-
ing to a priorl analysis oﬁ the datae. ‘In thls respect, the
negative sign of the constant term helps;sonevhaf, but not
enough %egause of the small size of 1ts.absolgte value. The
coefficient of Venezuelan petroyeum production (QOVER) seems
.. reasonable. U 57
, : _ R . 7

The statistics give a somevhat reassuring result. _Tﬁ;

t-ratios are high, wvhich geqné that‘the_s£andard errors of

the coefficlents are very lov. The coefficlent of determi-
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nation at alaost 1 {(R2 = .993) is a good indication that the
1§dependent variabies explain }ery vell the dependent vari-
abla, vhiéh is also confirmed by fhe high F value (733.8
hovever, the Durbin-ia;son st;tistlc at 6582 1s nqt reas-
suring ét all,. as the test rejects the null hypothesis that
the residuals of . the errors ara serially indeperdent. No
corrections vere tried at this polint, as ve proceeded with

other regression trials:

(8+5.22) XONAR = 234815 + .003 GDPNAR - 2.262/POV

(t's})  (3.99) (7.50) (=8,64)

R2 = .850 F = 81.1 VD-H = 1980 \SEE = 1.745
Froan the sup;ly side, petroleunm exports to North America
{fOHAR)} are negatively related to Venezuelan domestic petro-
leua prices (POVER), vhich assumes that the bigher the
POVER, the lower the domestic consuaption (COVER)- vould be,
and, hence, a higher petroleuya surélus for exports wvould re-

sult. Proz the demand side, hovever, we note that YONAR de=
»

s - .
clines as BRVER increases, vith the implication that petro-

leua nmay b% diverted from exports to the Venezuelan domestic

market, co&trary tC econoaic policye. Although the regres-

slon egquation provides an excellent goodness of fit, the in-

formation side 'of the analysis 1s not satigfactory due to

s : .
.the negative sign of POVER and the large slze of the con=-

stanpt terme
. o
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Qur next'regression seems to satisfy both the fpnformation

and the statistical analysis: )

(Q.S.L?Bl)- IONAR = 12.777 + 001 GDP#IR -~ 7«481 POYER/POVWR'
(t's)  {5.75) (2.78) (~8418) “
B2 = 4921 F = 99.8 _D—i = 1.970 SEE = 1.181 2

Pirst, ve observe that the signs of the coefficlents are
all right and their magnitudes seem to be acceptable; hov-
aver, ve do have some reservations about the large size of
the constant term and the lov size of*GDPEAR, even conslider-
ing a2 trade=off between them. The sign and magnitode of
POYER/POYWR are as expected from +the analysis of the domes-
tic market, as explained in tha preceding paragraph. Note
also that IOKAR is in the nature of total expenditore vari-
able, which could indeed increase with a rise in 1its own
price, 1f demand 1is price-inelas£1c. Froa the statistical
analysis, wve notice an excellant goodness of fit: a high
.coefficient of determipation {E2 = .921) and P wvalue {99.8),
all the coefficients are statistically significant py the
t-test, and the Durbin-Watson test accept the null hypothe-
sis of no serlal correlatlioas anoﬁgst the residual error
termse.

Although the ﬂréﬁqlts of (4.5.23) are considered.exFel-"
lent, we 1ncorporated_in that eguation the domestic consump-

tiod of Veqezuela' (COVER)  to pursue the relationship even

. . a LY -
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further with this non-controllable variablee. The results

ares

(445.2%) XOWAR = 13.357 + 002 GDPNAR = 7.713 POVER/POVWR

(t*s) {(7.12) {3.97) (~-95.748)

- 6.690 COVER
(-2.6%)
B2 = .9%5 F = 92.2 D-¥ = 2. 16 SEE = 1.016
N
The coefficients have the expected éilns: positive rela-
tionsbip vwith economic expansion and nJgative vlth respect
to the domestic consumption of Venezuela, keeping 1in =ind
that relative prices in Venezuela are a bridge betvween XOHAF
and COVER, as already explained above.
In teras of the étatistical analysis, this reg#ession
eguaticon provides an excellent Joodness of fite.
Finally, ve tried to incorporate in these relatioﬁships
the petroleun consumption of the iaporting region. The re-

-

sults are: . >

(8e5¢25) XIONAR = 3.95 + .003GDP¥AR + .00006CONAR(=1)

(t's)  (1.60) (3.30) (8.36)
- 14.083COVER
(-2477)
B2 = .820 F = 20.1 DoW = 1.530 SEE = 1.825

(8.5426). XONAR = 5.267 + .002GDPNAR + .0000SCONAR(=1)

Bt
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(t's)  (2.16) (2.12) (3458)

- = 11.37SCOVER.+ 2.311DUK "~
(=2.37) {1.7%)

R2 = o850 F = 176 D=¥ = 1.820 SEE = 1.713
Raegression (8.5425) can be fejectea on both grounds, ¢n
1pfornat10n and statistical tests. The absolute size of the
doefficient of COVER is too bigh af 14.08% and the constant
tern ié statistically not differeat from zerc, and the Dur-
bian-%¥atson statistic at 1.53 indicates that the respective
test 1is inconclusive. The follovwing eguation (8.5.26},
which incorporates a dummy varlable that takes the value. of
1 from 1974 to 1979 vbken petroleum prices laocreased sharply
and 0 for the other yeqrs} provides better and aore accapta-;
ble information aboﬁt the behaviour of the relation as well

as aidood fit.' . |
'The above anaiysis provides us with excellent results
abogt the =relationship th;t exists betwéeq energy consuap-
tion and economlic g;ovth, prices, p;oduction and supply of
energye. These results are better expressed by the regres-
sion equations (4.5,23); (4e5+24) and (4.5326), of which the’
regression equation (3.5.28) “seens tor'Le the best of the

Set.

Y

Latlin America
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The erxercise for the previous region wvas useful 1o carrying

out the experiment on Latin Americae.

The following are some of the best regressions tried:

-(8+5.27) XOLAR = .922 "+ .003 GDPLAR + .089 QOVER =

(t's) (3.09) (5455) ‘ (3.56)

- 2.089 COVER -

("4029)
R2 = 4976 F = 22045 D-W = 2,1208 SEE = 171

(445428) XOLAR = 1.552 + ,006 GDPLAR ~ 3.235 COVER

(t's) {5493) {11.65) (-5.28)

R2 = o946 F = 186842 D-# = 146870 SEE = 4251 .

S

(3.5+29) XOLAR = 2.875 + .00%5 GDPLAR - .608 POVER/POVHR

(t's)  (5.55)  (6.89) (-2.82)

. ' !
PRSE
v--gr?‘.‘/i .

- 24605 COVER .

(-4.34)

B2 = 4960 F = 12849 D=7 = 1.9124 SEE = .222

The firsfﬂreq:Egéigi—iiiizigg,of this group 1is excellentp

in terms of 1ﬁforaat16n and st;tiétical- tests. All the
coefficients have the right signs and théir magnitades are
good, according to the t-test and a priori analysis of the

data. The independent variables explaip vefy weli the de-

- -

N
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pendent variable with high suamary statistics (RZ2 = ,98 and
¥ = 220:6)' and, finaliy, the Durbin-¥atso:n tgst indicates
that the residual errors &re aot autoborreiated.

The followiﬁg equation (%.5.28) shovs .that while the
coefficient of COVER has the riyht sign and size, -the coef-
ficlieat of the gross domestic product (GDPLAR) vas almost
100 percent too high; bht oferall,qthe equation 1s good vith
ré%grds to our concerned informatién and goodness of fit.

Our last equation 15 thils group (4.5.29) Is excellent,
althoﬁgh the coefficient of GDPLAR still reaains high. all
the coefficients are staéﬁstically different frqp zero, due
to their lowv standard of errors, and the dependent varilable
. 1s very well explained by the 1ndependgntdvar1ables, accorgd-
ing to‘the high summary statistics (R2 = .96 and F = 12849},
and; finally, - the higb‘Dnrbin*iatson statistic at 1.91é¢.
suggasts to-us that the disturbance terams .are serlally inde-

pendent,

Regterp Europe

LN

All the regregsion__equations tried for ;his reglon failed,'
vhich behaviour Zay be due to the réther rapid decrease of
limports from Venezuela, with a somevhat '1rreguiar pattern

3ince 1970. Therefore, wé decided to consider the consunp-'

tion of this reglion as an exogenous varlable _ i ",
'.TQe,residual of petrcleux exports, which\bé)have already

ideatified as exports to other barts cf the world (IORESTR),

is also takaen as exogenous.
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In conclusiocn, the total petroleum exports from Venezuela

to the vorld are given by . ot
{4.5.30) XTOR = XOHAR + IOLAR + XOWER + IORESTR,

vhich aeans that total petroleum exports will alvays be
equal to the sum of the 41ndividual exports to each of the
defined regilonse.

Total exports (ITR),~£henyw are defined as‘the sum of pe-
troleum exports (ITOR) and non-petroleus exports"(xuoaf,

that is:

(3.5.31) XTR = XTOR + XHOR

%.5.2 Export-Depand Elasticlties

T,

As already discussed in Chapter II, the douyble-=logarithmic

fora of equation (2.4) is, by all accounts, the most erten-
sively linear aodel used in empirical testlng of the demand
func:ion.'- This type of regression equation has also been
applied here to each one of the trading partners of Venezue-
la: In tﬁe case of North~american import-demand for petro-
leua from Venezuela {that 1s, Venezuelan petroleur export to
the regilon: XONAR), wve obtained the following estimated

equatlions:

(#+5¢32) lOGYONAR = ~2.75% + .163 1ogGDPNAR + 14296 10gQOVER

(t's) (-2.94%) (5.39) ' (20.96)

= «200 logCOVER !

%
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¢,

(-1053)
B2 = 4990 P = 831.3 D=¥ = .6160 SEE = .052

(8e5+33) 1O0GXOBAR = =2,213 + .510 1logGDPHAR

- (t'S)  (=2+93) (5.58) -

’

= 45821 10gPOVER/POVWR

(-10.67)
1

\Qg' 2 T ;_
R2 = ,955 P = 1796 D=% = 9831 SEE = .097
. 8
™

\ CI.
(8.5+38) 1ogXONAR = =5.567 + <905 lFogGDPHAR
. "
{t*s) (=3.72) (5.T0§

»= +609 logPOVER/POVWR - «546 logCOVER

{-12.85} - (=2.50)

B2 = 4967 F = 158,8 D=% = 1.2018 _SEE = o085

, \
The first rTegressaion equation (4+5+32) can be rejected on

several groundse. Its_inc;me—elastlcity {«163) and gh?ﬂélas-
ticity wvith respect to pet;oleum consqutiQE’_in Yenezuela
{-+200] are statistically not different from zerdb, and the
Durbin-watson statistic (.616) 1ndicates thenpresepce of au=
tocprreiation of the residual errors. The secéad_ggqatibn'
(3.5.33) 1s somevhat better. The: signs of tﬁe élast#citj
estimates are right and their high t-values reveal szall
;tanda;d errors, -méaning that the magnitudes‘of these coef-

—~

A . - -
ficlents are statistically sigpificant; however, the lncoame-
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'el{sticity («510) for North-lmerica seems to be soaevhat
small according to other findings, vhich points to the fact
that petroleum demand and petroleum imports are both incope-
elastic and price-inelastic.®*% In any event, the regression
equation cannot be accepted on the ground that the Durbin-
Hatson tgst rejects the null hypothesis of no'serial Corre-—
lation of the res;dual teras. The last e&nation (3.5.34)
produced much better results in terms of behavioural and
statistical inforsation. The ipcome=-elasticity is almost 1
and the other coefficients shov that the demand for Venezue=-
lan petroleum is price-inelastic {—«609) aand consunption-’
inelastic (-.546) as expeéted. Like 1in the tvo previous
egquations, the correlation-coefficient 1s high (.967), but
the estiqg;ed Durbin-Watson statistic {1.201%) 1s not less
than the lowver critical value (.89) and not larger than the
upper critichl value (7.55), so the test becomes inconclu-
3ive.

we decided, then, to introduce a lag on total petroleur
consumption t¢ capture cyclical movements of demand due to
changes of the GDPHE% and/or petroleur price. The first
try, although good in terms' of behaviocural information and
" statistically significant elasticity estimates with a high
summary coefficlent, was rejected as the Durbip—watson test
vas lnconclusive. This éituat;on ¥vas overcome by introduc=

ing a dummy variable for the 1970's to capture structural

115 Paisal Safooq Bl-Bashir, Qpe Gite, PpPe 29~31, and Robert
S« Pilndyck, gpe. ¢ite., Chapter 7.
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changes vhich may have been caused”bj the 'suddeg and sharp
petroleun price increases during that period. The reéulté

are as follow: -

(445¢35) loGXONAR ==9.853 + .700109GDPHAR + «50110gCONAR(-1)

(t's) (=3.86) (2.73)} - {(5.78)

- «99710gCOVER + «218DUN

(-3001} (2.38’

R2 = 980 F = 46.,2 D=-W = 1.8280- SEE «115

Froa the statistics, this Telation 1s an excellent regres-
sion equation of North-America petroleum imports from Vene=-
zZuela. From the behavioural side, ve are also inclined to
accept it as a good one, although the income-elasticity ap-
pears to be somevhat lov (.700) and the consuxzption=-elastic-
ity high (.997). At this polat, ve should emphasize that
Venezuelan petroleum exports are comprised of a variety of
enerdy products vhich have a varlety of final uses, of which

reslidual fuel and crude petroleum are the mnajor components

having elasticlties less than 1 for the former and more than

1 for the 1latter.®® On these accounts, - equatlon (4+5.35)

116 In the case of Saudil Arabila, Falsal Safoogq Al-Bashir,
OPe Clte, Pe 30, estimated an income-elasticity of 1.172
and a price-elasticity of =.570 for crude petroleunm de=~
mand inp North-America. S.J. Prais apd H.S. BHouthakker,
ope ¢it., pe 99, estipmated a demand income-elasticlty of
«740 for residential fuel in U.Ke, and Robert $S. Pin-
dyck, 2ps. ¢it., Section 5.1, found that the industrial
sector demand price-elasticity for ligquid fuel (mostly
residual fuel oll) vas about =81 for Canada and =-1.10
for USA. :
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seems to be reasonable. A

In the case of Latin~-America, the estinpted'regtg;s&pn

equations glve the following results:

—

{#2536) 10gXOLAR = =84758% + .664 logGDPLAE + +513 10gQOVER

-

(t's) (=7.18) (5.44%) ; (5.70)

*
-

- <852 10gGOVER
(-3.18%)

B2 = .978 P = 21744 D=W = 1.8990 SEE = .055

{8¢5.37) 10gIOLAR = =4.805 + .875 logGDPLAR

(t's)  (=6496) (8.51)

= «211 logPOVER/POVWR = .582 lo0gCOVER

(=~5.35) (-3.73)

B2 = o973 F = 221.7 D-F = 2.0182 SEE = .057

Statistically, these tvo regression eguations confora
very vell with their respective tests; indicating an excel-
lent goodness of fit. With respect to the behavioural in=-
formation, the size of the 1ancome=-elasticity (.664) of
(85.36) 1s spaller than the incqme—elasficity (;700) of
(4-5.35) for Morth-imerica, vwhickh seems tovcontradict éone
evidence that 1n the developingy econoaies ;he income~glas=~

ticities for petroleum demand are larger than in the devel-
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.

oped economies.*?*? The elasticities vith respect to petrole-

uz production {QOVER) aand consaaption (COVER) appéar to be
of reasonabla size. But equation (8.5.37) presents'bétter
estisates. It coufi;ns previous findings that in developing
countries the income=-elasticity (.875) is larger thHan in de-
velopéd countries («7C0) and +the reverse case for the
price—elasticity (211 versus aigher coeféicient ia de;él-
oped economlies). This last equation couats also on a high
correlation coefficlent (R2 = .973) fand F statlstic (221.7)
together with a very small standard error of estimate (SEE =
«057), high t=values and high D-¥ statistic (2.0182), vhich

test indicates the absence of serial correlatione.

4.6  IHE IMPORT SECIOR

#e follow the specification of the import function discussed

- 4in Subsection 2.6+42., Chapter II above, malniy that,
“(27%)  HTR(t) = @ + b Z{1,t) + «ee ¢ k Z(D,t)

vhere, MTR(t) 1is totai imports ét t fté1,2,...,30 years),

and Z(j) refers to 8 (J=1,2,.2+,0) explanatory varlables 1in

defining. the import function at period t.

217 pobert S. Pindycky, 2De GCites Chapter 7. The author
polots out that due +to the structural changes taking
place in devaloping countries, the structure of energy
consumption is forced to change. The changes involve in-
dustrial modernization, urban migratlon and, 1o conse-

. quence, higher consunption of energy resourcesa.
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It was furthé: stated, then,‘ that total'iiports vere di-
saggregate§ into twvo major coupoﬁents:' 1npor£s of capital
goods. (KKR) and 1;ports of non-capital goods (MEKR), in con-

1

stant 1968 prices, that 1is:
{4.6.38) MTR(t) = MKR(t) + MNER(t)

vhere éach<conponent shall followv the form and specification
0f (2.71) above.

Therefore, tﬁe first task was to-.test each one of these
copponents and to express thea 1n a functional felationship,
according to the four eccnoanic Condigions diséussed in Sub-

gection 246.1. of Chapter II.

§.6.1 Ihe Capltal laport Fuapgtion .

The first trlies dealt with the qypothesis that petroleunz ex-
ports (XTOR), or gross dbgestic prodnct'(GDPBj or national
iacoae (!HR); all 1in conségnt 1968 prices, were iaportant
incone varlables in determining the capital import function
of Venezuela. The results of these .tests rejected that hy-
pothesis, mainly on statistical grounds vhere serious serial
correlation probleas appeared (D=W=a28)» verf low coeffi;
cieats of determination (R2=.54) and high standard of errors
of estimates (2.123). The worst resdlts ieré reiated to
XTOR, even after includlﬁg the expectation variable HKBi—1)
in the model,- at whic¢h point wve decided to drop XTOR as an

explanatory variable and to employ, Iinstead, the realized
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composite price of the “petroleua barrel exported (POVWER), 15
constant 1968 prices, but the resu}ts vere not sétisfactofy
either.' The inclusion of the iaport vholesale price index
(MWEKI) as an additlonal explanatory vﬁriable' isproved the

capltal-1lmport regression equation with +the folloving re-

sults~s .y

(§639) MKR = =1.165 + .768 XKR(-1) + .125 GDPR

(t*s) (-1.60) (6.6} (1.70)

+ 2226 POVWR - 4061 MWKI .

(2.80) (=1.80)

R2 = 4920 F = 61«1 D=¥ = 14213 b = 2.719

SEE = 1.060

#2 opsgerve agaln the persistent behaviour of the insensi-
tiveness of thke GDPR in explalnlng MEKR, which 1s gqulite simi-
lar to the results produced when testing YNR as an explana-
tory variaﬁle; that is, its coefficlent does not guite make
" 1ts t-test (the t-value 1.70 1is just under the borderline of
the t-cFitical value ) at S5 percent significancé level.
Furthermore, the problem of serial correlation amongét the

disturbance terms still remains, as the Durbin-bh statistic

exceeds the '‘critical value (i.e.; 2719 > T.645) at 95 pe:-'

cent confidence level.

e e et o e i n aa

o ihad
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One conélnsion'cén be drawn from this test: ipncome vari-

ablesi1® such as XTOR, GDPR or YNR are not sensitive enough

variables (directly) to explain the capital import require-

ments of Venezuela. This conclusibn, hoverver, shou;d not be
taken as 1m§lyin§ that the abbve income variables . are mot
driving gcohonic torces to capital inports.fof'a developing
eéonomy,such as that of tenézuela; the opposite 1s the case.

The strong economic <c¢onditions of the country ‘are shovan by

1ts relative fast drive to industrialization, vhich indi-

cates that because of a relative high level of savings, the

d_zﬁuntry has been able to count on 2 Lkigh level of capital

formation. Once the;bbuntry is on the vay to industrializa-
tion b} means of imports of capltal goods, faciag sinuliane-
ously a temporary botileneck in the scarce skilled labour
sarket (with the development of the human capital continuing
at home and abroad), and enjoylng a strong capital iaport

purchasing power, further expaasion of The abundant capltal

_ factor of production 1s required in vVenezuela if indastrial-

ization is to continue unabated.'*® Hence, the driving eco-

115 This conclusion seems to follov other experiences. The
USA import of rav paterial and semi-manufactured goods,
during the 1948-65 period, was not a straight forward
relationship vith respect to the GDPR but rather vith
inventory investment. Hovever, the 1aport of consumer
goods was better explaipned by the inconme variable. See
Michael R« 'Evans, gPe Clte, Ppe 221-226.

119 The expansion of the econoalc capacity of the country
continues according to a given strategy of industriali-
zation whereby more capital-intensive technigues are em-
ployed for nev industries as well as for the old onese.
These technigques are, of course, labour-saving, but Ven-
ezZuela has been sinmultaneously engaged in upgrading the

183+
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noric force of the income variable is there through savings,
that i1s, the difference betwean nationalvincone and consuep-
tion, vhich enabled Veneinela 3 engage 1n-such a bigh capi~
tal investment as showvn in Table &, Chapter II above.

Taking into account the above argument, we tried a re-
Jression equatlion with gross fizéd investment {ITGR) and the
relative price of‘capital import vwholesale price‘lndex vith
respect to the domestlc vholesale price  index
{XWKI*100/DWPI) as'é¥$lahatory variabless In a second re-
gression equation, and because of the failure of the incoze
variable to pecrforna §é1%, ve took total consunption (CTR)

and private consumption (CPR), 1in constant 1968 prices, as

other erxplanatory variables. The results are as follovs:

(t¥s) (=5.05) (29+59) (+68)

~

R2 = «980 F = 65646 D=W = 12337 SEE = .418

(446481) MKR.= =2.100 + .521 ITGR + .020 MWKI*100/DWPI

(t's) (-7.09) (12.91) (3.59)

skills of its labour force which in turn pushes upwards
the employment of more capital-intensive techniques. As
ve are avare, the short-run effect of this policy trans-
lates into a very "small employment level, since the
skilled labour force 1s very limited; howvever, it is ex- -
pected that, as the econonry develops and the production .
capabilities ifaprove, this effect would be nmuch greater
in the long-run. See Ronald I. McKipnon, 'Foreign EBx-
change Constraints 1n Economic Development and Bfficient

aid Allocation', The Economi¢ Journale Vole. 74, (June,
1964}, ppe 388-409. ‘ )
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=%.080 crr
(-3.80)

R2 = 4987 F = 660.0 D~W = 1,096 SEE = .32

AE{ITGR) = 1.87 AB(MWKI*100/DWPI) = .48

vhere AE refers to average elasticity?2® vith re-

spect to the variablé iu bracketse.

(3.6.42) MEKR = =1.996 + ,512 ITGR + 019 MWKI*100/DVWPI

(t's) (=7.071) (12.98) - (3.85)

-+«098 CPR

(=3.65)

R2 = 987 \rlznsué.o D-# = 1.057 SEE = .3a7
| ’

From the behavicural side o¢f +the regression eguation
(4630}, ve observe that ITGR 1is positively related to HMER,
as 1t should be, and the nagnithe of 1ts /c?etficient is
about right, according to the iata.. But,  the sign of the
relative price variable (5?&1*100/9?91) is also positive,
contrary to economic theory, vwhille its coefficlient was sta-
tistically not significant, making that variable irrelevant,

30 fare From the st&tistical 1nfornat16n, the t=value of

120 The average elasticities vere computed according to
E{(J)=nlZ(j)/Y1, vhere ®*n' is the OLSQ coefficient of the
erplanatory variable Z(3j) {(J=1,eee,2 variables) and Y 1s
the dependent varlable. The ratioc (Z(3)/Y) 1s the ratioe
of the means of the varliables. See (2.3) in Chapter II.
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the coefficient -of ITGR 1s guite high, implying that such a
variable i3 very relevant in explaining the capitzl import
function, vhile the t-value of the relative price of capital
ipport is under the t-critical value, 'and the Durbin-Watson
statistic at 1.337 places the respective test 1n the incon-
clusive interval. Hovever, the F=-statistic being so high at
6566 indicates that the set of exﬁlanatory varilables has an
influence 1in determining the capital import function, vhich
together wvith the high coefficlent of . deterniﬁation R2=,98

and the lov standard error of estimate (SEE=.818) seenms to

indicate that equation {8.6.40}) could be improved. There-

fore, ve incorporated in that function an additional expla-

natory variable already mentioned above, the. total consump=

tion in real terms (CTR), gJiving interesting results as
erpressed by equation (R.6.81) above. In thils new :elation-
ship, the relative price varliable again exhibits a posltlive
coefficient and, on this occaslon, a statistically signifi-
cant one.~ ‘We found that the average price-elasticity
[AE(MWKI*100/DWPI}] of the fuanction 1s quite lov (.48).
Given thils level of inelasticity plus the positive sign.of
the coefflcignt and the need for industrialization, as dis-
cussed in Chapter II, 1t seems that no price increases 1n

the observed range would discourage Venezuela to pursue 1ts

commitment to industrialization and, therefore, capital ia-

port would keep increasing instead of declianing, which so

far emphasizes the high ‘expenditure capacity of the eccnonmy

RN
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for these importse. These fipdings may vwell 1np1? that ve
are treating here an expenditure eiasticity, ~vhich bf defi-
nation 13 egual to 1 plus the average price-elastic;ty.
Thus the true gquantity elasticity could be negative,.

The stign and magnitude of tha <coefficlent of CTR seem to
" be 1in agreeuen£ with economic theory and the data Bn hand.
Increases in consumptibn.ezpenditures can oaly be made at
the expenses of lover national sa}inqs, vhich ir turn 1imply
less capital expenditures on 1pvestment projects. ¥ith re-
spect to gross fixed capital investment (ITGR), ve find that
its coefficient is quite high.

Toe inclusion of privéte consumption {CPR) in eguation
(4+6+42) only confirns the findings of the previous eguation

(4e6a41)

In splte of the above favourable considerations, botk:

equations show the presence of first-order serilal correla-
tion problems. An attempt vas made to correct them by using
the standard econometric¢ techunigue knovn as the Hildreth-Lu.

We obtained the following results:

(4-6‘43) MER = =2,251 + 546 ITGR + 022 HHKI*100/DWPI

(t's) (=5.50) (153.68) {3.32)
-.091 CTR
(-4.72)
RHO = .46@ B2 = «.97% F = 306.5 D=W = 1.778

SEE = .305, and, AE(M#EI*100/DWPI) 3/<SU”—‘

AB{ITGR) = 1.93 AE(CTR) = .81 J
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{(Be6.48) MKR = =24292 + o585 ITGR + .023 EWKI*100/DWPI

(t's) (-5.18) (18,86} {3.34)
-.117 CPR
(=8.76)
?-.

REQO = +480 R2 = 4973 F = 4288.0 D=¥% = 1.661

SEE = »306.

Back oné/ of the above +twvo transformed regresslon egua-
tions,nok shows good statistical resultse. Equition {(3.653)
reveals that for an optimal RHO=.460, relativeld low, the
Durbin=-Watson statistic improved significantly from 1.096 to
1778, wvhich 138 quite above the critical upper value T.65.
Furthermore, thg goodness of £it remalns ezcelient, although
3lightly reduced, and all theltkher statistics discussed for

equation (8.6.41) pass the respective statistical tests.

Thus, ve prefer this regression equation to equatlion

(8.6.4%)s The most ipportant argument in favourlng equation
(4.6443), and the reason for its constrﬁction,' is that the
public consumption sector aust be incorporated 1an the deter-
minatioa of the national saving level, that is, the magni-
tude of the residual (or ‘gap) betveea national iancome and
total consqution. Assuning nﬁrmal increases 1o private
consumption, that iIs without any updue fiscal interventlo:n,
"the lowver the growth rate.of goverment consumption the high-

er the levél and rate of growth of savings would be, wvhich
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in turn implies higher levels of capital investment through
time. #e conclude, therefore, that equation (#.6.%33) should
be taken as a good representation of <the capital import

function of Venezgnela.

8.6.2 . The Non—Capital Isport Fumction

e

Sipmilar to thne previous analysis 1n determining £he capital
import functioﬁ,' ve shall also hypothesize here that either
gross national product (GDPR) >r the national income (!Hﬁ),
in constant 1968 prices, could be an important incose vari-
able deteraining the noh—capital funct;on (8§KE) of Venezue-
la. The relative price Qeasured by the ratlo of the 1iamport

vholesale price 1adex (XWPI) over the domestic wholesale

bkl

price index (DWPI) shall also be taien as an explanatory
variable.

gty

" The first tries.gave the following results:

(3.6445) MNKR = 11.523 + .292 GDPR - .189 MWPI*100/DWPI

(t9s) (6+28) (17.57) (=7+21)
R2 = «987 F = 28344 D=W = 968 SEE = 4977

(46586) MNKR = 104557 + 287 ¥NR = 152 MWPI*T00/DWPI

(£93) (5.89)  (17.7%) (=6+26)

B2 = «948 P = 288.0 D= = 1187 SEE = «968

AE(TNR)

1.89 AE(EWPI*100/DWPI) = 2.1%
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4 glance at the tvo equations reveals that both relations
conform to the same general behaviour and statistical infor-
matione. Hovever, a closer analysis reveals that XEKR cannot
contribute with a 29.2 perceat share in GDPR, according to
the data on hand. In 1950, this s?are vas 14.4 percent and
reached its highest level of 23.2 percent 1in 1978, dropping
to 2042 percent the folloving ysare. Similarly, the relative
price coefficient is alsc quite high, ﬁs it should never be
higher thaa 16 percente in thls respect, equatilon (4.6.45}
is closer to reality. B 28.7 percent share ogl!HKR to YNR
is a pore reasonable level to-a:cept since the corresponding
share increased <from 20 percent in 1950 +to 22 percent in
1979 and, moreover, the price coefficlent is acceptable and
all the other statistics are.‘sllghtly better than 1n
(83e6245). Therefore, ve shall +take the aationpal 1ncomé
(YNR) as a better explanatory variable of the non-capital
iloporft functlion of Venezuelf’?ather than the gross domestic
product (GDPR), and, thus, lve shall\proceed to 1gprove such
a functional relationshipe.

At this point, ve decided to apply the 8ildreth-Lu proce-

dure directly to equation {(4.6.%6) and the resultijipe*&s\

fellovws:

(5e6e47) MNKR = 9,595 + .280 YNR = 7139 MWPI*100/DWPI

(t9s) (3.89) (13.03) (-8.29) .

S

W320 B2 = .958 F = 1131

RHO

D-§ = 1.775 SEE = .866
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AE(YNR) = 1.85 AB(MWPI*100/DWPI) = 1.8%

¥ith an optimal RHO=.420, the signs and magnitudes of the
coefficients of equation (3.6.87) are generally the same as
in {4.6.46) s but the Durbin-Watson statistic improved sig-
nificantly, exceeding the c¢ritical value for this kxind of
test accepting the null hypothesis. We also observe 1in
(46.47) that the non-capital import incoaze=-elasticity, at
the mean, (RE(YNR)] dropped fronm 1.49 t0 185 and so was the
case for the price-elasticity [AE(MWPI*100/DWPI)1, vhich de=-

clined froa 2.74 to 1.8%. These high elasticities appear to

indicate the extent to wvhich tne doaestic Véneznelan parket

depends on foreign supplye.

Pinally, ve re-estimated equation {4.5.36) with the in-
clusion of the erxpectational variable, that is, the depen=-
dent variable lagged one year T[MEER(-1)], as an additional
explanatory variable ir the godal. The results afe the fol-

lovwing:
g .

(t's) (3.28) (2.95) {(4.85)

.

- «010 X¥WPI*100/DWPI

(-3050)

B2 = 975 F = 21941 D=H = 1.616 h = 1.085
SEE = 4865
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The Durbin-test vas  applied to this equation and since its
h-statistic at- 1.085 1s smallar +than the critical value
1.6485 ét 95 percent confidence level, the null hypothesis of
no serial correlatlon amongst the disturbance terms wag ac-
cepted. Although the inclusion of ENKR(=1) seems to veaken
the equation since its t-valu& {3 relatively lov (2.95) for
this kind of variable, which may have a depressing effect on
the other variables. Thls equatlon, nevertheless, 1s a good
one that may be included in the model.

3

8.6.3 imnport-Pemand Elastlcitles

We have already touchbed-or elasticities affecting the demand
for foreign commoditles. Those 1mport-demand‘elasticitie#
are avetages since they vere evaluated by.neans of the vari-
ables in reference. ¥ov, we shall employ a more coavenlent
doncept of elastlicity, +the.one which 1s constant along the
function at any  point or perlod and for which éhe doeuble-

logarithaic form (2.8) shall again be applieds

Gapital Iaport-Demand ElaSticity:

The best capital-import functlion obtained above (4e6e43) was
treated in double-logarithmic form +together with +the Hil-
dreth-Lu procedure to correct for serial correlation. The

results are:

{446449) LOG(NKR) = =3.196 + 1.345 1og{ITGR) - .186 Log(CTR)

(t*s}) (-5.29} (7.80) . (=.63)

B e MR LR |
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+ 2337 1log(MWPI*100/DWPI)
{(1.57)

-~

RHO = .530 B2 = .931 P = 113.0 D=W = 1.842

SEE = .097

An optimal-RHO=.530 vas found, but the Durbinp-W¥atson sta-
tistlc dropped substantially from 1.693 to 1.842, leading t§
an inconclﬁsive test for serlal correlation, and the coeffi-
clent of determination (R2) as well as the t-statistics have
also fallen. Howvever, since the purpose of this exercise is
to aid in drawing some gonclusians concerning the results so
far re?ealed by the average ilaport-derand elasticities eval-
uated above, the approximate constant elasticities given
here by eqﬁation (4.6+449) nmay suffice in drawing these con=-
cluslions. We find, then, that equation (%.5.449) provides us
‘'vith an average price-elasticity of about .38, vwhich ' 1is
gquite low according to its t=value (1.57), but définitely,no
higher than the average elasticity of .50 glfen by {8e.6e43)e
‘This means that capltal impofts into Venezuela are positive-
ly expenditure elastic, which igplies that no price would be
bigh emough to discourage further capital impbrts (1in value
terms) and, thus, reduce speed of the undergoing industrial-
l1zation process of the cduntry. These observatlons seer %0
‘be ‘réinforced also by the bRigh capital 1nport-elast1c1ty-
vith reséect to  total gross fixed investment (ITGR) as it

ma2y be drawn from the average elasticity of 1.93 from equa-
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“tion (8.6o43) Furthermore, a élance af'eqﬁation (Ze6e83)
shovs that the marginal propensity to import capital goods
u1£h respect to ITGR 1s gqulte high at 54.6 percent of capi-
tal needs, shovirng, thérefore, the ﬁigh dependence the coun=
try has on the industrialized economies.

It appears by all accounts, then, that Venezuelan demand
for foreign capital vould keep increasing, according to the
strategy of the lmport-substitution . industrialization pro=-
cess in the country and as long as the national rate of sav-

~1lags repalns high._

Bop=Capital Import-Demand Elasticitles:

The regression equation (4.6.87) glves 2 marginal propensity
to izport por-capital gocds of about 28 percent of national
income (YNR), in constant 1968 prices, considered above
high, but nevertheless acceptable, and the marginal propen=-
3ity vith respect to price is apout 13 percante.

There, w2 computed the average incone~elasticity

{AE(YNR)] to ba 1.45 high agaia, of coufse, and also the’

price-elasticity [RE(MWPI*100/DWPI)) wvas found to be 7«84

‘These high elasticities reflect, respectively, the higH de=-

jree of dependence and the high degree of responsiveness'

that Venezuela bhas on foreign suppliers of non—-capltal
goods; Unlike the capital equation {(4.6.43), the non-capil-
tal equatica (4.6.47) shovs a negatlive sign for the price

varlable and a high elasticity, as expected, 1mplying the
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negative and high response that any undue price increases
may have on total non-capital 1mpotts into the countrye.

We shall try to find out the levels of these elasticities

vithin the  double-logarithmic fora: r\__.,/‘fﬂhf‘\

/

r
(446450) Log(MHER) = 3.566 + 1.206 log(YNR)

(t's) {(2.09} (10.57)

= 1314 log(EWPI*10C/DWPI)
(-2.99)

-_ «510 R2 = 870 F

>+ I
m
(o]
t

86.9 D-H = 1.760

« 107

w

o]

o]
[

By all accounts, the eguation is still a good ope, ob-
taioing a ‘constant income—-elasticity of about 1.21 and a
price=-elasticity of about 1.31, vhiéh are somewhat lower
than ihein respective average elasticities of 7«45 and 1.8&
~ glven by eqguatlon {#.6447), as expected.

With the above findings, we confirm thé high elasticities
of the variables concerned. The lmport of consumer and sem-
ifinished goods (some rav materials included) into Venezuela
is very elastic with respect to both national 3income and
relative prices. This :efiects the also high dependence
that Venezuela has on its foreign snppller_ of non-capital
jJoods to supplement the still low, but groving, productive
capacity of 1ts economy, vhile the high relative price-elas=-
ticity seems to shov the high response in Venezuela reducing

lnports in case of an excessive increase 1in 1iport pPricese.
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%.7  IHE CENTRAL GOVERENENT IAX RBVENUES
G

Froa the analysls made 1o Section (2.7) and Subsection
(2.741) of Chapter II, wve shall test the three tax reven;e
functions specified above.

Total tax revenues (TITR) w®»ay be given by the folloving
1dentity:

{8.757) TITR = TYXYIR + TIDR + TIOR
. -

p—

T

%.7.1 The Indirect and Direct Iax Funstioms

The first regression analysis test vas applied to the 1ipdi-
rect tar relationship- {TXIR) taking non-capital 1imports
{M¥KR) and the erpectation varlable I[TXIR{=-1)] as explanato-

ry varlables. The results are as follows:

{(3e7e52) TIIR = 357 + o115 HHNXR

(t's)  (7.85) (13.8%4)
R2 = +91% F = 191.7 D= = 1.1062 SEE = 151

(4.7.53) TXIR = o321 + 070 M¥KR + o429 TXIR(=1)

{t*s} (2.86) (3.85) {(2.32)

R2 = 29383 F = 1133 D=W = 1.5738 h = 1.565

-—

SEE = .136
The regression egquation {4.5.53) shovs that the inclusion of

TYIR(-1) provides a solution to the inconclusive character
; .
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t0 the Durbin-Watson statistical test in (4.7.52).' The bur-
bin-h statistic at 1.565 1s smaller than the critical value
1.685 at 95 percent conflidence level and, hence, the problesm
of serlal correlation amongst the disturbance teres see;s to
be solved, The equation 1s a good one in teras of both the
bekavicural and statistical informatione

Ae pfoceeded vith the estimation of the direct tax tuue-

tion. These are the results:

(8+7e58) TIDR = =1.583 + .089 GDPNOR

(t1s) (-7.75) (17.37)
B2 = 4944 F = 302 D-¥ = .8981 SEE = .251

(8.7455) TIDR = -T.085 + .0S7 GDPNOR + .394 TIDR{-1)

(£'s)  (=3+27) (%.00) (2.86)

R2 = 4957 F = 179.9 D-% = 1.6113 & = 1,182 .
SEE = 4222 '

Ag expectgd, non-petroleua gross donestié prodact in con-
stant 1968 prices (GDPNOR) explains vell the direct “tax
function and the siqn' and size of 1ts coefficlent agrees
with thééry acd the data on hande. But the low level of the
Durbln-Watson 3tatistic (.898) seens to indicate the pres-
ence of a serial correlation problem vhich vas corrected by
including TIDR(=~1) 1n (4.7.55). This last eguation produced
a Durbin h-statistic smaller than the critical value at-95

percent confldence level (l.ee: 1182 < 1.645), which en-
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abled us to accept the null hypothesis that the disturbance
teras are pot serially correlatede. We accepted thé regres-

Sion equation {3.7.55) as a good function of direct taxes.

8.7.2 The Petroleum Tax Punction

In testing the petréleuu tax fuaction of Veneiuéla, ve begln
from the a priori reasoning of Sections (2.5) and (2.7) of
Chapter II. Petroleuas production (QOVER), domestic petrole-
um Ponsunption {COYER) and petroleum export {ITOR) shonld be
ioportant explanatory variables in determining the petroleu?
tax function .of the Countrye. Previous petroleum tax rev-
eagues, TIOR(-1), should also be taken lnto account.

The first trial produced the following results:

{8.7456) TIOR = -12.071 + 1,350 XTOR

(t's) (=-7.80) (15.32’
R2 = 929 F = 238.7 D-% = 1.2888 SEE = 2.253

This equation vas rejected because of the large magnitude of
‘tﬁé export coefficient and of the. staagdard error of the es-
timate of the equgfion ana, finélly, because of the incon-
clusive Durbin-Watson test.  Tne 1pclusion of the domesfic
petroléun consumpption {(COVER) or the TIOR(=~1) corrected this
test, but the sizes of the coefficient sti1ll high remain.

The results of these tries are:

{847457) TIOR = —=94272 + 1.748 XTOR = 64439 COVER

{t's) (-6.92) (13.69) (=2.22)
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B2 = 2985 P = 145.,5 D=W = 1.5804 SEE = 2,081

(3.7.58) TIOR = =11.371 + 1.371 ITOR + .181 TYOR(-1)
(t's) (=6.83)  (9.33) (2.02)

R2 = L,948 F = 145.8% D=% = 1.6202 h = 900
SEE = 2.00Q) -

Despite the good " exhibits of these t¥o eqguations, vwe find
that the coefficient of ITOR and the SEE still remain bigh
and an improveaent seens‘to bea necessary. To tﬁis effect ve
included 1n (4.7.58) a nev variable, the percentage share of

COVER from QOVER and the results are as follovs:

(3e7459) TXIOR = =2.686 # 1.179 ITOR + .206 TIOR(-1)

(t'S) ('.53) (6.7“) (2.41)

-1.021 COVER*100/Q0OVER
(=1.79) '

R2 = «957 F = 1114 D=W = 1.8672 h = .3117

SEE = 1.875

As in all the cases of pravious petroleua tax equat;ons,
this last relation presents the right signs " and the magni-
tudes of the coefficilents appear to be more reasonable ac-
cording to the avallable data and, furthersore, the somewvhat

smaller SEE and bigher coefficient of determination lead us
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to accept this last equation as a better tax function for

the petroleua sectorT..

8.8 THE ESTINATION QF THE PBRODUCTION EPUNCTIION™

The technological reiationship between output and the factor
i1nputs, as theorized by the Cobb-Doﬁglas hypothesis, seems
to embpdy basic probleas coﬁcepﬁually and empirically in the
estimation of the aggregate, economy-vide, production func-
tion. However, we shall fgllov the Cobb-Douglas function in
an attempt to eastimate the production function of our con-
Cern, relating directly gross oational product to only two
factor 1npu£s. labour and capital, which are assumed to be
aomogeneous. : . |

Therefore, vwe shall apply here the loglinear equagzon (v)
referred to 1o Sectlon 2.8, Chapter II, above, and the re-

sults of the first test are as follovws:

(3.3.60) Log GDPR = 1.967 - .598 Log(LABOUR) = »300 Log(EGR)

(t73)  (8451) (=5.26) (=2.74)

+ _.055 TIHE

{13.99)
RZ2 = 4995 F = 1630.9 D-W = .7112 SEE = .037

This regression equation cannot be accepted either on theo=
: €
retical or on statistical grouunds. The sign of the coeffi-

clent of LABOUR (fhe pumber of vorkers) cannot be negative.

—
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These results may be accouanted for by the low qu#lity of the
labour data on hand, including the capital stock data (see
Chapter III). Hovever, be this as it nay be, ve nust pro-
ceed using these data in this exercise. Ve decided, fhen,

to substitute the variable LABOUR with IWBR, which i1is a

- vfgéésu:e of labour 1n teras of payaents to the labour input

as produced in the national accounts. The results are:

{(4+8¢61) Log{GDPR) = 2.883 - .029 Log(L¥BR) =-. .037 Log{KGR)

(t1's) ) (5.19) (=<10) | (=< 16)

+ .062 TINE

(5+25)
R2 = 4989 F = 77045 D-W = .2695 SEE = .05%

As can be seen, equation (4.8.61) provides vorse results
than the previous equation {4.83.60) Both inputs coeffi-
Clents are negative and statistically are not different fro;
Zerde

At this polnt, ' ve thought it convenlent to assume a
Cobb-Douglas function with a capital input measured in terms
of its share value (EKAPR) from total output (GDPR), accord=
ing to equation (3.42), Section 3.9, Chapter III, above, but
measuring labour 1n terms of the number of workers as previ-

-

ously (l.e., LABOUR)e. The rasulting regression equation 1is:

(5¢8¢62) Log{(GDPR) = T.1486 ¢+ .310 Log(LABOUR)

(t*s} {6.15) {3.79)
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¢ «608 LOG(KAPR) + .013 TIAE

{9.15) {1.50)
B2 = 4998 F = 503184 D= = 1.682 SEE = .023

The signs of the coefficlents of this equation are positive
as Expected, the t=-values are high and the set of explanato-
ry varlables seems to explain vell the productiorn function
as shown by the high F-statistic (5037.%). The coefficient
of determination RZ 1s almost equal t0 1 (lece, 998, the
Durbin-watson statistic at 1.682 is above the critical value
{1.65) and the standard error 2f the estimate of the egua-
tion SEE is very lov (.023). As far as the magnitudes of
the coefficlilents for LABOUR (:410) and KAPR (.608) are con-
cerued, they seen to agree with a priori information accord-
ing to the data obtained.

An econony vhich 1s as kighly monopolistic as the Vene-
zuelan econony 1s, with capital abundance relative to the

lirtted skilled labour supply, vhichk has experienced an av-

erage annual rate of growth of 6 percent 1n real terms over

the sample period (see Table 3 and Section 2.6.2), caanot

exhibit a productlon function with decreasing returns to
\____.‘-’ -

scales This dlagnosis leaves us with the other two possible

returns-to-scale phenomena to consider, that 1s, comstant

.and increasing returas to scale.

Considering these cases, ve find that egquatior (8.8.62)

is homogenegous of degree (a + b}, s0O that if (a ¢« b) =1,

AW
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then the econoay-vide production function exhibits constant
returns to scalee. Since the sum of the coefficlents of

equation {4e8e662) 13 close to unity (4310 + 608 = 1.018),

this seeas to suggest that over the éalple period the Vene-7

zuelan econoay experlenced constant returns to scalee. Since

the sum of the coefficlents (<310 + .608 = 1.018) seens to
suggest that over the sample period the Venezuelan econonmy
erperlenced constant returns to scale, ve vant to test the
reliability of this result. ¥e apply a t-test to the hy-

pothesis that

81:(}410 + «608) = 1, agalnst the alternative hypotheslis
H82:(«8170 + .608) > 1

The computed t-value (t*) 'in a right-tail test at 5 percent

-leval of significance and with 26 degree of freedom is .206

and the critical or tabdular t-value is: t = 1.71.
Since t* < t (leee, <206 < 1.71), the hypothesis E1 is
accepted, wmeaning that 1.018 1s not statistically differeat

frem 1. . This result indicates that the Venezuelan economy

'did erxpéglence constant returas to scale over the sample

period. This result, on the otzer hand, seems to contradict
the findings in Table 11 and Pigure 1 that during the first
pertod, 1950-1965, the economy exhibited labour-using tech-
nological change (le.e., relatively less capital-intensive

techaoiques), vhile during the reamalder of the -perlod,

1966-1979, the economy shifted markedly to more capital-us-
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ing technfques, which 1s an igdication of

iacreasing returas to scale.

AF
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l

THE MARGINAL RATE OF TECHNICAL SUBSTITUTION
OF CAPITAL FOR LABOUR (MRTS-KL): 1850-1979.

1
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YEAR e

1584



206
TABLE 11
The Marginal Producés of Capi¥a1 (HPK) and of Labour (MPL)

and The Marginal Rate of Technlcal Substituticn of Capital
for Labour {MRTS=KL}:z 1950-1979%

YEAR LABQUR CAPITAL MPL MPK HRTS-KL'
(%illion (Billion
Workers) Bolivares)

1850 1.61 7«66 3.430 1.065 «310

1951 1.65 9.25 3.735 «95%8 «266

1952 1.73 10.28 3.830 +«353 «250

1953 1.80 10.48 , 3.912 «985 «258

1955 1.92 12475 44362 «983 e225

1956 1.96 18.10 4.733 «974 +206

1957 199 . 15.83 5.208 «961 « 184

1958 - 2.02 15.39 5199 1.000 « 1592

1959 2.03 16.48 5.581 1.050 «188 :
1960 2.03 17.7% 5.803 « 977 «168 .
1961 2.05 19.39 6.036 «935 «155

1962 2.10 20.91 6417 «958 - 149

1963 2.16 22,07 6.682 «950 «182

1964 2.32 24,33 6830 «965 « 181

1965 2.44 25495 6.864% «340 «137

1950-65 {2.6%) (7.9%) (4+8%) (=<01%) (-5.0%)

1966 2.52 S 26.11 6.815 «962 T« T4

1967 2.61 26455 . 6.828 «962 «141 -
1968 2.79 27.91 6727 1.007 «150

1969 2.88 2%9.05 67417 «597 «148

1970 2.89 30.82 7.231 1.018 . 181

1971 3.00 31.08 7.187 «997 «139

1972 3.16 30.91 7.042 1.083 - 154

1973 3.29 . 32.73 7.184% 1.034 e 148

1974 3.66 37.93 6.830 1.159 «170

1975 8.00 3155 6.588 1.227 «186

1976 4,27 33.82. 6722 1.260 «187

1877 - 4.56 35.22 6732 1.272 «189

1978 4293 33.30 6.404 1.389 «217

1979 4.98 33.31 6378 1.399 «219

(1965=73)) (4.9%) (1<7%) (=-005%) (2.7%) (3.2%)
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Froz 1950 to 1965 we can see that capital service payments
grev at ap average annual rate of 7.9 percent, triple that
of labour (2.6%) 1in order to maintain an almost constant
m;rginal product (MPK) at an average anaual rate of =-.01
pefcent, fhiie .the marginal product of laboar (BPL) in-
creased at 4 rate of 4.4 percent oveg that periode. Thé RALC-
ginal rate of technical substitution df capital for labour
vkpars-xL) declined at an average annual rate of S.0 percent
duriﬁg.thé;said perlode. , This structure is reversed for the
second part qf'the sarple perlod. ' While labour 1increased at
an average .annual rate of &.9 perceﬁt_and capital climbed
more slovly than before (at 1.7%), the MPL remained almost
‘ con§t;nt (at .005%) while !PK‘ 1ncréased at a faster annual
rate of 2.7 perceat on ihe average, wvhich 1s revealed in the
~'lncreased MRTS—-KL ‘over the Qe:ond part of sample periocd.
‘These findings corroborate the implementation of the ipport-
éubstitution industrialization policy of the state early in
the 1960's.

Pinally, we tried our last tes\f*z1

(48.63) Log{GDPR) = 2.032 + .360 Log{(F) + .055 TIME

{t*s) (23.65) (7.57) (65.51)

R2 = .996 F = 3517.0 D-W = ,5307 SEE = .033

121 See Ronald G. Bodkin and Lavrence R. Klein, Qpe Cites Pe
31. - R
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As a vhole, this regression equation seéns to be a good one,
except that the magnitude of the coefficlent of the compos-
ite log(F) variable, which 13 at the same time the coeffi-
¢ient of the labour lnput variable, Seeps to be too lowvw at
«360 and th; Durbin~wWatson statistlic 1s also too lov 1pdi-
cating the presence of serial correlation among st the arror

teras. The equation was then rerun using the Hildreth-Lu

technique. The results are:

(8.8.64) LOg{GDPR) = 2.419 + 4190 Log(F) + .053 TINE

{(t's) (12.28) (2.13) (22.83)

RHO = 790 R2 = 398 F = 259.9 D=-¥ = 1.640

SEE = .,022

Given that the estimate of the coefficlent of labour 1is
«19%90, which 1s even-lover than previliously, and 1.445 as the
average annual ratio of the labour ana capltal real income

from the product distribution, ve get that:

to

«130(F) «190(Log(LWBR)} + 1.845 Log(KAPR)})

190 Log(L¥3R) + .275 Log(KAPR),
then the regregsslon equation {(4.8.64) becomes:
(4.8.64a) LOog{GDPR) = 24419 + 41930 Log(LWBR) +.275 Log(EAPR)

+ 053 TINE
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It can be seen that this equation exhibits decreasing re-
turns to scale and, therefore, cannot be acceptede.

The above results seem to lead us to the conclusion that
only the regresslion egquation {%.8.62), which exhibits in-
creasing returns to scale, is the most attractive functional
relatlionship so far; however, because ve hold strong reser-
vations about the economic insight on the nature of KAPR, we
feel that further experiments are reguired in the specifica~
tion and estimatlion of the production function of our con-

Cerne

3.8.1 Re-egtlmatlon of the Aggregate Production Pynction

Capital formation was assumed to be in a relative abundant
supply during the sazmple period, while labour was coansidered
as the c¢ritical factor of the aggregate production function
of the Venezuelan econosy {see Section 2.6.2 and Subsection
2+8e2)e We have, then, re-specified the production func-
tiont22 of this economy as a stralght linear relatiogship df
the GDPR and the nuaber of employees and workers (LABOUR)
and the diseambodled technologlcal progress achieved through
the mere passing of tiae (TIME). The estimated equations

are as followg:123

122 Apnother attempt was pmade to estimate the production
function as a logarithmic 1lipear Cobb-Douglas relation-
shlp, but again, and as in the case of KGR above, the
coefficient for LABOUR appeared vith a negative sign,
vhich, of course, was also rejected.

123 §e also tried to estimate hare a production function in-
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(3.8.65). GDPR = =1.865 + 7.863 LABOUR + 1.387 TINE

{t's) (=307} (16+99) (26459)
B2 = +998 F = 6740.0 D-W = 1.718 SEE = .912
This regrassion produced good results; however, the preé-

ance o: serial correlation 2allows wus to re~estimate the

equation through the Hildreth-Lu techniques:

{(t's) (=1.95) (10.88) (17.67)

RHEO

«420 R2 = .998 F = 2845.6 D-F = 1.713

SEE

803

the results of which 1nd1cate'that vith an optimal Rﬁo at a
level of 4820 no serial correlation amongst the disturbance
teras 1s priesente. The coeffliclents have the right signs as
expected and their magnitudes are at reasonable levels, and
the equation\ as a wvhole erxhibits a2 good goodness of fit.

This equation, ¢ Can be re—arranged to glve:

(43467) LABOUR ==,580 + ,.420 LABOUR{-1) + .137 GDPR =

' =«057 GDPR{=1) = 116TIME

vhich explalinos the employment level of the econony.

cludiag KGR, but the resulting equation produced a neg-
ative coefficient sigonificantly not different from zero
for this varilable at a probability of 3 percent and 27
degree of freedon.

>



Chapter V

-

~
THE FORECASTING ACCURACY OF THE MODEL

Econoric foreéasting is closely linked to policy application
and, most ;nportant, to policy evaluation. These objectives
are precisely the reasons for the construction and estipa=-
iion of this aodel under exaaination nov. As seen 1in Chap~-
ter IV, the present macroeconometric model is a sinmple and )
highly é%gregated iﬁ-equation systen representing the Vene=-
zuelan economy based mainly on the Keynesian effectivg de-
mand doctrine.i2%

Regardless of theilr simplicity or complexity, econometric
models, by their origin and nature, are just siaplified
structural lnstruments designed and estimated according to

the perception and understanding that the research economist

124 It has already been pointed out in Chapter I that -most
‘macroecononetric models of developed economies have been
buillt on the Keynesian effective demand side of thelr
highly productive and adaptable industrial economic sys=-
tess. The concurrent recessions (stagflations), such as
the present one, in the industrialized free wvorld, pre-
Cisely polnt to the Ainherent problem of demand deficien-
cy of the syster rather than to a supply limitatione.
Obviously, thbis 1is not the case 1n developing economies.
As 1t 1s vell known, developlng countries are character=-—
1zed by long tera structural probless that ligit the
productivity and@ efficiency of thelr simple econonmies.
Then, these econonles, unlike the developed ones, face a
lizmiting supply deficlency rather than a demand. There-
fore, 1t seems to be nore reasonable to construct a di-
saggregated supply side model for developing ecomoales.
Of course, this objective would be related to the avall-
abllity of such disaggregated data. . : ~\

- 211 -
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may have on the real vqu§ of his/her coacern and: to the
policy application lntendedf This is the final objeetive of
such constructs based on the evaluation df their er-ante

forecasts.

5«1 THE SIMULATIQN PROCESS

.
-

The normative objective referred to above can only be pur-
sued further after the full modasl has been examined for its
accuracy to predict futufe econonic phencnena. To thils pur-
pose, the nodel 1s submitted to a 'trackingf procedure or;
just siiply, to simulation exercises over the sample perilod
to wvhich the model has already been fitted; It 1s precisely
through thls process that each equation of the model is fi-
_nally sglected.125 The process that takes place 1s génerally
as follows: by starting with the d1anitial values of the en-

dogenous variables (say 1960) and using the complete time

-

125 See Ronald G. Bodkin, K.Se.Re Murthy and Tom Siedule, The
Tracking Propertles of the CANDIDE Model 1.0, (The Eco-~
noalc Cecuncil of Canada, Ottawa, 1975). Project Paper
No. 17 (March, 1975). The CANDIDE ¥QODEL (CANadlian Di-
saggregated InterDepartmental Econometric KModel) is a
large-scale, mediup—-tern econometric systea of the whole
Canadian .economnye. It consists of two ipput-output sub-
nodels, oze for production apd the other for prices,
vhich together with +the rest of the nmodel contain over
2000 endogenous varlables and . about 450 exogenous onesSe.
See Ronald G. Bodkin and Tanny, Stephen M. (Bds.),
CANDIDE MODEL 1.1, (The Economlc Council of Canada, 0%~
tava, 1975). The latest version of thils model, CAKDIDE
MODEL 2.0, unlike the previaus versions, 1s based on the
1977 revision associated with the National Accounts, In-
dustry Product Divislion and Iaput=-Output Division Data
bases. See R.S.Preston at ale. {Edse«), CANDIDE MODEL
2.0, (The Econonic Council of Canada, Ottawa, 1979).
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s of the exogenous varlables (say 1960-79), the nodel 1s
solved through a procedure of successive 1iterations
Gauss-Siedél procedure) . over a desired range of time
1962-79) ‘"yielding solutions for each of the 18 endoge-
variables. At this point, 1t renﬁins to be knovn how
each estimated endogenous variagle *tracks? its corre-

ding already observed valuae. This is done throughk some

knovn asasures of precision,®2® yhich are defined be=-
he single variable measures of precision most often used

isulation analysis are:

The Rpot;uean-Square Simpulation Brror {RMSE), defined

as:

{5«7) RESE = [(1/T)SUN{Y¥s = Ya)(**2))(*x1/2)
Where SUX indicates summpation over T yearse
The RMSE percentage error (RMSE%):

(5¢2) RMSER = [[(1/T)SUN((¥s = Ya)/Ya)(**2)1(**1/2)1%100

The Average Absolute Error (AAE), defined as:127?

126

i27

Ropnald G« Bodkirng et ale., The TLackingd Properties, Pe 2,
and PeJe Dhrymes, E.P.Hovwrey, Saul H. Hycans, Je Kzmenta,

E«.Edwvard, ReZeQuandt, JeBe.Ranmsey, HeTeShapiro and
Y.Zarnovlitz, ®Criteria for Evaluation of Econometric
Models.™  Appals of Ecouomic anpd Soglal Heasugpement,
Vol«.1, (15972}, ppe. 291-324%. See also Be Thell, Applied

keenomic Eorecasting, (North~-Holland, Aasterdam, 1966),
PPe 26=36.

The AAE 1s considered to be a better measure of devia-
tion than the Mean Error or Bias because 1t avoids the
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(5)

(6)

21%
(53) AAE = (1/T)SUNM(ABS}{(¥Is - Ya)
Where SUM(ABS) impllies summation of absolute

values. .
The AAE percentage error (AAE%R):
(58) AAE% = [(1/T)SUM(ABS)I[(Y¥s - Ya)/Yall*100
Theil®s Inequality Co;fficient {G), 120 défined as:

{5+5) U = RESE/[(31/T)SUN(Ta*Ta)]{**1/2)

where R¥SE has already been defined and the values

of U lie between zéro and iofinity.

The Blas or Mean Error:

iz2a

problea of positive error canceling out large negative
errore. For this reason the RMSE 1s more often used. See
Robert S.Pindyck and Daniel L. Rubinfeld, Econometric

¥odels 20d Egouemic Forecastises (McGrav-8ill Book Co.,
Nev York, 1981), pp.362=367.

This 1is a systeratic measure of the predictive perforn-
ance of an econometric model suggested by B. Thell, 9ope.
¢it., ppe 28-30. If the 1nejuality coefficlent {U) takes
a value equal to 0 [l.ee.: ¥s=¥a for all t(1seee,T
years)l, then the variable simulation bhas a perfect
goodaess of fit, - vhich 1s alamost impossible to attain,
but 1£f U takes 1 or larger values then 1t 1s said that -
the siaoulatlion goodness of fit 1s worse than 1%t could
possibly be with a least square method. Therefore, the
closer U is to 0 ( say U < +3), the better the goodness

of fit is.

4 variation of this definition 1limiting the nupper
bound to 1, is given by the same author 1n an earlier
vork, Economi¢ Forecasts and Pollcy (Nortbh-Holland, Am-
sterdaa, 1965}, p. 32, whera:

U=RMSE/[(1/T)SON(Ya*Ya}(**1/2)
+ (1/T)SUM{TIs*Ys)(**1/2)],



215

(5+6) BIAS = (1/T)SUN(Ys - Ya)

(7) The square of the relative BIAS (UB):2=29
(5.7) UB = BIAS(**2)/RNSE(*%2)

(8) Tracking H¥easures:

(a) Bumber of turning points rightly forecasted
{b) Number of turning points falsely forecasted

"~

(c) Humber of turaning polots aissed.
(9) Comparative Measures:

(a) Comparison with "naive? forecasts.

As 1t can be seen, measures fronm {5.1) tq\(S.?) refer to
deviatlion of the simulated variable from its actual tisme-
pathy, where T 1é-the sample pariod, Ys 1s the simulation
value or solufion of the endogenous varliable under analysis

during period T and Ya 1s its correspondiag observed value -

and U will alwvays fall within 0 and 1 inclusive. If ©=1,
then ¥s=0, vhich could ba 1interpreted as zZero—~change
prediction.

129 The decoaposition of the variation of the numerator of U
leads us to the sources of the simulation (forecast) er=-
rors: f9)the Bias proportinn (l1.e., the relative bias
(UB), above defined}, 2)the varlance proportion and
3)the covarlance proportion. Errors leading to the above
categories are called, respactively, -errors in tcentral
tepdency® (l.e., Ys is different from Ya), errors fronm
‘unequal variation®' (l.e., the stapdard deviation of ¥s
is different from the standard deviatiop of Ya), and,
finally, errors due to *incoaplete covariation' (i.e.,
the correlation coefficient B is not equal to 1). See H.
Thell, Applied Economic Fopecasting, ppe 29~32.
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for the same period Te - A1l the above measures together are
very important criteria for detarmining the accuracy of thé
model with regard to the forecast. On the one hand, low
sinulation errors are indeed dasirable peasures of simula-
tion goodness of fit, but on the other hand, 1t 1is also
highly desiraple that each endogenous variable under anaiy-

sis track well the fturning points' of the historical data.

Se2  ABALYSIS OF SINULATION RESULTS

The period under simulation covars the 20 years froe 1960 to
1979 wvhen all the behavioural equations were estimated.
This is done because, . vhile some eqpations vere estimated
from 1950, the petroleur submsdel equations vere estipated
froa 1560. Fdrtharnore, the years 1960 and 1961 vere taken
by lagged 'explanatoryrvariables lpmplying that the solution
of the endogenous variables only covers 18 years’g%érting in
1962 and up to the end of the sample period. Therefore, ve
should expect that the simulation solution for each endogé—
nous variable, with +the 2xception of the petroleum export
equationé, }s not, to be exactly the same as the estimated
value of the singie eguation carried out in Chapter IV. It
remalns to be seen, ho;ever._ viat vould be the response of
all bebhavioural <equatlons as a group and their aggregate
ldentities equations. we shall eramine  such behaviour
thtough a Hdetailednanalysis of sipmulation errors as dis-
cussed above, taking the eguations one by one as they appear

in the previous chagter, Subsection 8.1.2.
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5.2.1 Consumption apd Igvestmeat

Given that the magnitudes of the inequality coefficient
(0) for 2ach siamulated (forecasted) value of the endogenous
private coasuzption (CPR)} and the total aggregate consump-
tion (CTR) are very low (and the same .01), 1t follows ther, .
that the forecasting pgtfornance of these two endogencus

variables should be very gopd. Hovever, and before making

-any fipal conclusion, it 1s necessary to pursue this inguiry

furthere. As seen 1In Table 12, CPR and CTE show zero rela-
tive bias (UB), 1wplying that the errors of central tendency
are very lov and, therefore, the forecasting accuracy of the
rodel 1s goode.23°

The above analysis c¢an be confirmed by <the lov measures
of deviatlon errors as indicated ﬁy thé.very lov RMSEX at 2
and 1 percent for CPR amd CTR, respectively, by the AAE% at
1 for each variable and, finally, by the rglative high pua-
ber aand proportion of the turning po;ntS'rightly forecasted

for each of these variables, which appear tabulated in Table

13 S

130 pindyck, Robert and Damiel L. Robenfeld, EgQpometrig
Models and Egonomic Forecasts, (EcGraw-Eill, HNev York,
1581), p. 365. They argue that, regardless of the value
of the inequality coefficient U, the value of the rela-
tive bias ©UB should be close to zeroe. A value of-UB
larger than +2 1s an indication of systeaatic . error,
vhich requires a revision of the model.:
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TABLE 12 :

Dynaaic Sinulation: 1962-1979

VARIABLE  U%* UB BIAS RNSE AAE  RESEX  AAE%
- - ﬁ{\ - P
CPR «0% 00 =03 . N 50 «37 «02 «01
CTR «01 00 «03 «50 «37 «01 »01
. IPGR «05 .13 «32 =90 «69 «11 «08
ITGR «03 13 .32 «90 «69 «07 «05
YRR - «01 12 «42 123 1.07 «03 «03
TIIR «08 .00 +«00 «13 +09 «08 « 06
TIDR «05 <01 +02 «23 «18, 11 « 09
TIOR « 06 «00 «08 2.46 2-0-&’4“" «30 «25
TITR «05 .00 =10 258 2417 «21 «18
XONAR +05 .00 «03 «95 «72 08 «07
X0LAR «02 <00 «00. «16 «13 - «05 «05
ITOR ‘«03 00 «03 «95 72 05 « 04
ITR «03 00 «03 +«95 «72 «05 0%
MKR .08 .09 -.18 <60 .49 .19 .15
MHEKR 05 <02 (.12 . -«85 «64 «09 «07
!TR . -04 -00 ".06 i 1.01 078 005 005
GDPR «03 .12 «H8 193 1445 «03 «02
LABOUR «05 00 =.00 «32 «21 +08 T-UG
[

To conplement even further the present analysis, Hé present
a v#siii'illustration in Figures é and 3,-depict1ng the sin~
ulated estinates and the actual values , of each of these two
endogenous varlables ove;-the period 1962=-1979 and showing
hov close these tvo values are to 2ach other within the sam?

pie period. . : ' b

e
‘4
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TABLE 13

The Tracking of the Turning Points: 1962-1979

SINUGLATED
YARIABLE =
RIGHT WRONG (YEAR) MISSED (YEAR)
CPR 5 0 1 {1970)
CTR 5 0 1 (1970)
IPGR ‘3 1 (1977) 2 (1967,72)
ITGR 6 1 (1969) 0 \
INR 5 1 (1978) 2 (1970,7%)
TYIR 5 0 ' 3 (73,75,78)
TADR 7 1 (1973) 0
TIOR 6 1 {1966) 0
TITR 6 1 {1966) 0
I0BAR P 3 (1964,68,78) 0
TOLAR 5 3 (1965,70,75) 1 (1967)
ITOR 7 1 (1964) 1 (1968)
XTR 7 1 (1968) 1 (1968)
MER 5 1 (1970) 0
MNKR 5 0 2 (70-71,78)
XTR 5 1 (1969) 0
GDPR 7 2 (1974,78) 0
! LABOOR [ 4(1966,69,73,79) 0

- e -

:The sizulatlon results for gross fixed investment of the
private sector (IPGR) as well as the auch more aggregated
total gross fizxed investment (ITGR) are not as tight as

those results given by the previous sinulatiqﬁ cf the con=-
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sumption varlables. Froa Table'12 "we can ob;erve_that the
goodness of fit of each of the investment simulated vari-
ables 1s acceptable with an 1nequality coefficlent egnal to
«05 for IPGR and .03 for ITGR and, fufthernofe, the relative
measure of deviation as gliven by .£hé relative bias it «13
for each variable is glso lov. This' level of fltness is
also corroborated by the relative deviation measures given,
accordingly, by the RNSEX (11 and 7—percent) and AAEX {8 and
5 percent) and 1llustr£teé by tae Figure§ 5 and Se The sino-
ulated estimates of IPGR track the trend reasoﬁabl; vell,
showing a marked positive bias, during the saiplé period;
however, it failed to predict tvwo important turning points

during the recession years 1967 and 1972. In both cases,

the prediction vas optimistic. From 1973-on, the tracking’

of the trend 1s qulite reasonable, vith the exception of the
overshootiang 1ia 1978.‘

A look at Figure 5 produces a Dore }ewarding'sense of ap-
pralsale. The estimated values of total gross firxed invest-
aent {ITGR) track quite well 1ts actual values and the main
turaing points, with tge exception of the 1970 falsely pre-
dicted slovdown of ITGR (of «course, ITGR 1$V%QOm1nated by
IPGR), perhaps influenced by the suddern drop gf-public_in-
vestment 1in 1970-1971, a sector which has alvays been char-
aéterized by increasing and hiéh governgent expanditures

{see Table 4, Coluan 6, and'Apbendlx). - It seems that the

deviatloa errors 1n IPGR are gqulte reduced (or some errors
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cancel out) vhen assembled tqgether with the exogenous gov-
ernment gross fired 1avestment (IGGR) to produce a better
gocdness -of fit for the much more aggregated ITGR.

Ve shoulé note in the above analyéis that both the total
variables, CTR and ITGR, reproduce éhe same variation sta-
tlstics as their corresponding and only endogenous comnpo-
tents, private consumption {CPR) and private investsent
(IPGR), since the government consumption and investment (CGR
and ibGR) enter the model as‘exogenous varlables (see Tabler

12).

Se2e2 Bational Iucome

In the full-systema simulation process and according to the
‘criteria set forth in Section 5.1, the national income en-
dogenous variable (YNR), as spacified in equation (8.4.20),
performed auch bettéf than equation (4.3.19) ;nd, therefore,
it has been included in the model. As shovn in Figure 6,
tﬁe siaulated estimates tra&k qulte wvell the bistorical
tfend,. with the exception of two minor turning boints
alssed, one in 1970 and anothar in 1974 Just prior to the
mlnor recession of 1975, and a_mild overshooting pick false-
ly predicted in 1978 {see also Table 13). Table 12 shows
that the inequality coefficient is lov at 01 and, vhile the
relative‘bias 1s somevhat on the high side, but still accep-
table, we expect good accufacy for the forecasté‘beyond the

sample period, that 1s, the forthcoaing ex-post analysis for

v
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1980, due to the fact that the calculated root-mean sguare
percentage error (RNSE%) and the average absolute percentage

error (AAE%) are lov at 3 percent each.

5¢2.3 The I2x Reveumye Yagrlables

As shown in Table 12 and depicted 1n Figures 9 apd 10, total
ta;'revenues (TXTR) follow almost the same variation anad
time=-path as petroleum tax reveaues (TIOR). This ¢omes as
no surprisee. Peéroleun tax revanues domsinate the t&x struc=-
turé of the‘country in an ever 1increasing trend ' that goes
from ap average share of about 63 percent of total ordinary’
taxes collected 1n tﬁe 1950*s to 68 percent in the 1960's
and to 7640 percent 1n the 1970's (see Seéflon- 2.7}' and,
consequently, the deviétion of igs simulated values from its
aeasured data 1s almost reproduced by the aggregate TITR.
In fact, each corresponding mala turning point rigptly fore-~
casted for TIOR is replicated for TITR, 1luncluding the false
drop predicted in 1966 (see also Table 13). Individually,
each varilaple shows that 1its respective slmﬁlation results

are reasonably close to the historical values, with very low

-

lnequality coefficient (.06 and .05) and zero relative bias,
although thelr relativg deviations as expressed by the RMSE%
{30 and 21 percent) and the AAEX (25 and 18 percent) seem to
be high. |
The simulation- results for Lndireﬁf tar revenues (TIIR)

%1 capture very well the general trend of +the historical data

P
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as can be seen 1n Figure 7, and with an apparent absence of
relative blas together with lov dispersion statistics, the
forecasts over the sample period seem to be very reasonable.
Hovever, thesa estinates falled to capture the peak values

of 1975 and 1978, vwhich may be interpreted as a need to ia-

-l

prove the specification of the respective behavioural equa- -

ticne. ]

birect taxes (TXDR) also shov low dispersion statistics,
with a low .05 ineguality coefficlent, 1indicative of the
high level of goodness of fit of the estimated values with

respect to the actual oﬁes, as can be seen in Table 12 and

Figure 8. #ith a very lov relative blas at .01 (1ntefpreted,

as relatively lov central tendency errors betveep estimated
and actual values), and acceptable RMSEX% and AAE% at 11 and
9 percent points, respectively, ve expect that the speclfi-
cation of the éorrespondinq bebavioural equation may wvell. do

i1 reasonable perforsance in the erx-post forthcoming analy-

sis.

5.2.% ° The Export Sector

The'dLspersion statistics corresponding to eéch one of £he
four endogenous componen{s of the ezxport sector, that 1is,
petroleun exports to North~—America (IONAR), to Latin-America
{IOLAé), the aggregate total petroleusz exports (ITOR) and
total exports of all connoditiés (TR}, are very lowv, and

with zero relative bilas, as 1adicated in Table 12. These
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lov level statistlics, together with Figures S-10, 5-1%1 and
5-12, point to thke reasonable lavel Bf accuracy of the simu-
lated estimates over the sample perldd.

-n loeck at Figure 11 1nled1ateiy ind;cates that the esti-
mataes of YONAR track feasonably vell the historical trend,
vith the erxception of the somewhat erratical behaviour shown .
during the perlod 1962-1968, and‘capkure well the main turn-
ing polints from 1969 on, signaling reiatively wvwell the sud-
den increase in petroleum vorld prices of 1974 and missing
only the upwvard movement of petroleun expeort prices doring
1579. The overall simualation performance of this variable
seeas to be reasonably good, 1s judged from 1ts graph and
low relative deviation of 8 aad 7 perceﬁt.

Figure 12 deplcts the close relationship that exists be-
tvean the estimated  and actual values of petroleun exports
to Latio~America {X0OLAR). The forecasted values track quit;
vell thé kistorical trend over the sample perliod and, al=-
though they wrongly predicted a slovdown 11 exports 1in 1966,
they kep£ continuously ilncreasing going upward even through
the downturn of 1970, but tracﬁing closely all the other 1gp-
portant turning-points. Andther good feature of XOLAR is
the apparent absence of blas, which combined with the low
varlation percentage errors of S5 percent, ;s i1ndicative of
the high sinmulation perforamance of this variable.

Fipnally, we have nowv total exports of petroleun and_non-

petroleua coesodities and, as expected, the variation and
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general trend of this 1den§1ty correspond to the only_en?
dogenous and dominant conponents of the petroleur export
sector, that is, XONAR and XOLAR, of wvhich the former is in-
deed the very pouerfﬁl variable. (Petroleum exports to S;h-
er parts of the world as vell as non-petroleum exports enter
the model as exogenous variables). In fact, ve éan observe
that Figure 13 (ITOR or equivalently XITR) is almost a repll=~
ca of Figure 11 (IONAR) but with some improvements in teras
of iover relative dispersion statistics (U, RNSE% and RAE%)

and a better tracking record, wvhich 1includes the upvard

movement in 1579, dvre to the influence of YIOLAR.

5«2.5 The Import Sector

This sector 1s coﬁposed only of three endogenous variaﬁles,“.
vhich are total laports (MTR) and its coaponents, imports of
capltal (MKR) and non-capital (MHKR). |

The variation statistics on Table 12 reveal that this set
of varlables performed reasonably well in the simulation ex-
ercises. Ia fact, a look at Flgure 15 shovs that the esti-
mates cf MKR track vell the historical trend and capture the
most important turnind polnts, 1in part;cula: thoseArrOm 1971
dn; but the relative dispersion staflgtics at 19 and 15 per-
ceht points are high. The simulation of MNKR, although it
depicts a szooth graph of the estimated values tracking well
the overall +trend of the actua; peasures (see Fiqure 16),

missed important downturns such as those of 1970-71 and, 1in
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particular, the cne vhich oc;:red in 1978, an indication
thatithe functional relatlionship of MNKR peeds further lam~’
provement. -

As expectead, MTR presents the best c¢verall dispersion
statistics of the simulated values of the import sector, the
closest time-path and'tracking record of all main turning

points, as can be seen in Tables 12 and 13 and the fespec-

tlve figures.

5246 Ihe ¢ross Domestlc Product

Turnlng nov to gross domestic product {(GDPR), ve can observe
in Pigure 18 +that the full-sysﬁem sinulation estinates for
this important variable produces a reasconably good tracking
performance of its relatively saooth historical trend. BHow-

ever, +this sinmulation wrongly predicted a dowvnturn 1n eco-

nomilc activitiles in 1974, vhen the opposlite was the case as -

the Venezuelan realized pétroleum exrport prices {POWVR) sud-
derly Jjumped over 166.0 percent, 1n real terms, over the
priées of 1973 (see Appendlx C), and overestimated the GDPR
in 1978 dropping, afterwards, qulite rapidly in 197%. Never-
theless, this varlable has a good goodness of fit, positive
plas and, as lan the previous cases, very lov relative varia-
tlon percentage errors as shovn either bf RMSE% at 3 or AAE%
at 2 perceptage points in Table 12. Thérefore, the simula-

tion performance of this varlable 1s reasconable.
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5.2.7 The Employment ¥Yariable

The dispersion statistics of labour (LABOUR)' Seer to indi-
Cate a reasonable siaulation performance for this laportant
variable. A lov ineguality coeffiqiené tU) at .05 vith a
moderate relative deviation aeasure of 8.0 parcent (RMSER)
and 6.0 percent (AAEX) 1imply that the simulation of LABOUR
has an acceptable goodness of fite. Another favourable fea-
ture exhibited by the sinulaﬁed varlable is the apparent ab=-
sence of central tendency errors over the sample period -sin-
ulation as shown by 1its zero bilas proportlon (see Table 12).
Bovever, the simulated estimates of this variable, although
they track the general trend reasonably vell (see Figure
19), vwrongly predicted the 1974 and 1979 major turning
paints, just like 1in the cggé of the simulation of the GDPR.
This is no surprise, as LABOUR is explained by GDPR. It
seeas, therefore, that the specification of LABOUR requires

further 1pprovenent.
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5.3 . AN EI=POST PREDICTIVE PERFQREANCE: 1980

-] bégin vith the folloving question: Hov vell did the Vene-

" zuelan economy perforz in thé years 1979-19802 The -ansver

-
L]

may be giveh as follovs: Tha year 1979 1is the beginning of
an era of econonic contracéion, largely bené?ated by doces=-
tic economic policy and to a2 1lesser degree to foreign forc-
2Se The pricefliberalizatiop policy together_witﬁ velfﬁ}é
cut3 adopted 1n 1979 by the new;gofernnent*’* As a new
strategy for developrent vas basgd_,;n the assugeption that
markét price (i.e;;;cdnpétitive prices) 1is the right'neéha-
nisa leading to gcononic.efficiengy in the allocation of ré-
sources, ia producéion and-in distribution H%Eé//;he final
_ outcome of the maximum velfare of scciety.ﬂ’é’ Forgotten in

such a strategy wvas the recognition of the highly monopolis-

tic structure of the economy in the private sector as vell

131 The Social Christian Party (COPEY) under the leadership
of Dr. Luils Herrera Campins vas derocratically elected
to govern the country for a period of five years, beglin-
ning in March 1979., The basic program of the government
vas agalnst povertye. . . :

Econoalc efficlency takes prices and technical efficien=-
Ccy as given and proceeds +0 optimize output or minimize
cost under these conditions. This process 1s known as
optimization under constraint, apd the underlyiang rea=-
soning of it Lis the neoclassical theory, according to
which when a regime of coapatition 1s.at full wvork then
all vorkers tend to rTecelve theilr respective marginal
productivity (i. e., thelr corresponding-contribution to
the production process)e. According to Raul Prebisch,
this reasoning is gquite far <from being true 1In real
life. See Raul Prebisch, 'Dialogue on Friedman and Bay=-
ek Fromz the Standpoint of <the Periphery' 1in GCEPAL
REVIEW, ({U.N., Econoalc Commissicn for Latin America,
Saptiago de Chile, Deceaber, 1981), ppe 153=174.
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as the corruption in the nmanagement of public cefporations.

This econosic structure did not respond to that strategye.t33

. Contrary to the economic expansion vhich characterized the

Venezuelan ecé;ony'in the past, vhen the econoay grev at an
average anncal rate of 6.2 péfceﬁt in real terss during thé
yeérs 195051978, economic growth slipped to .7 percent in
1979 and to a negﬁtive growvth .of 1«1 in 1980 (see.Section
2.6 and Table 3), unemployment reached 6.6 percent of the
labour force inr 1980 fronm 5.# parcent in 1979, according to
nev official statistics.??" These results vere mainly caused

DY two years of continuoaus decline ir production 1in Ehs-dd-

Restlc productive sector of the economy: 1.6 percent in 1979

and .2 percent in, 1980. Consaquently, private investment

.(IPGR) -dropped and so did the iamports of capital{ﬂgyod%-

{MEKR) . Hovever, the public componeats of investment in-

creased {(IGGR}, presumably due to past contractual agree-
-

mzents, as vwell as the 1lmports of foodstuff to supplenent the

declining production of the agricultural secter, vhich slip-

ped from a 3.7 percent growth rate 1n'197?;;b 249 '1n.1980.

P
. ‘ ~
133 The Central Bank of Venezuela {BCY) recognized in its
lnforme Econopico 198Q, (Caracas, 1981), p. 206, that
ptice 1liberalization and the inflow of financial re-

sources are not enough to make this economic structure
ccapetitive and, hence, more efiicient.

134 It should be noted here that for reasons quite vell ex-~
Plained in Section 3.9 above, we generated the labour
enploynent levels for the 1970's arnd, therefore, the
discrepancies that nay exist between the relevant data
of the~just’ received Ipforme Ecopopico 13980 and the gen=-
erated increasing time~series for labour (and the apparc=-

ént full eaploynent) must be taken 1into accourt in this
contexrte .

&

&

&
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Only public coasumptlion (CGRE) decreased 4.0 percent in 1980
from the level of 1975.

Tﬁe final outcome of the above economic policy vas a
larger level of unenploynent (6.6 percent} and a higher in-
flation ratel of 20;7 percent 1in 1980 from 13.6 ©percent in
1979. |

Only the petroleun secto; kept lts dynaric expansioﬁ:'
however,. this was rather a case of higher ipternational
prices administered by OPEC th n‘é case of market forces
throﬁqh bigher preoduction and‘extg 1 demande. A5 1s wvell
knoin; Horth-kmérica and Western Eurcope have lncreased thelr
epergy efficlency, increased consumption of other energy
3ubst1tutes (12.8 percent) and reduced by $.2 percent their
coﬁsunptidn of petrolehm in 1980. Furthermore, as the eco-
‘aomic -recession accentuated 1ia £he$e reglons, so déid the de-

clihe for petroleun imports froa Venezuela.13s

i35 In constant 1968 US dollars, the econoamilc growth-of the
USA vas —-.17 percent 1n- 1980, while that of Canada
reached a .13 percent level with respect ¢to 1979.
North-America, as‘'a whole, declined from a GDPR of US$
1321.21 billicn in 1979 to US3 Qi;?.23 billion 1n 1980,
equivalently to a negative grow of =.15 percent 1n
1580, relative to the 1979 level. ©Westerna Europe and
Latin-America have alsc been affected by the economic
recession, in particular the latter region with a grovth
of about -.18 percent.



. 249
5e3«1 The Ez=post Porecast for 1980

The present ex-post forecast for 198€¢, in wvhich the model is
siaulated one year beyond its sample period (1950-1979), vas
made possible as the relevant historical déta‘3° 1s now
available at.this stage of the st@dy. according to the pub-
licatlions from the Central Bzﬂrv/gf Venezﬁela, fpforee Eco-
aomico 12§Q: (Carac&g, 1981), “the Ministry of Energy and
~'Mlnes, PORE 1980, The Ianternational Monetary Fund, Igterpa-
ticnal Finaucial Statlstics 1281, and Appual Report 1981,
(¥ashington, 1981).
is shown in Table 14, - the first results of the ex-post
foracast Eo& 1980 generated reasonable estimates for gross
domestic product.(GDPR) and national income (YNR) under a 3
percent arrLor.
Most of the components of the GDPR also did reasonably well.
The estimates for private consumption (CPR) and total con-
sumption (CIR) wvere underestizated vith an error under 7
~percent, wvhile private investment (IPGR)} and total {hvest-
ment (ITGR) produced better estimates with a higher accuracy
of forecast of under a .5 percent errore. Houewer; the for-
eign sector variables did not perform as vell, accounting
for efrors of estimates ranging from 15 to 31 percent. In
particular, the erxport petroleum variables did not éapture

at all the shifts ip the econoalc. market conditions of the

136 This new data has been also processed according to the
procedures established in Chapter III.



250

- TABLE 14
) /
Pirst Ex-post Forecast Results In Billions of 1968 Bolivares
and Labour in ¥illioa of Workers: 1980

- - - —— — e e Sy ———

-~

YARIABLE ACTUAL FORECAST ER?OR ‘%ERROR

CPR 6022 56428 =349 =6.5
CTR /7 © 70466 =3.9% =5.3
- .

IPGR 1044 10.42 ~e02 -2
-4 ITGR 22-70 22.68 =02 -
‘ P

YNR 69.87 70.35 48 «7

TYIR 2447 2.63 .16 6.5

TXDR 3.25 3.55 -30 9.1

TXOR 20495 21.71 .76 3.6

TX TR 26467 27.88 1.21 4.6

YOXAR 12.90 8494  =3.96 =30.7

YOLAR’ "B.66 3438 =1432 =28.4

XTOR 23.38 16,20 =7.18 =30.7

. ITR 25452 2024 =5.28 =-20.7

EKR 5062 5-53 ‘-009 "'1.5

MNER 18,44 17.54 -  3.10 21.5

MTR 20.06 23.07 3.01 . 15.0

GDPR 76.91 T8e98 =1,97 =246

LABOUR 4.98 8.18 =80 =1641

-

3Qyrge: The actual data has o»peen collected from BCV, Ip-
forne Ecopomico 1980, (Caracas, 1981), ‘and processed accord—
ing to requirenments set in Chapter III.

zajor trading partners of Venezuela (see footmote 135 and

124) nor the nev roumd of vorld petroleun. price increas-
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es,*37 folloved by a 21.5 percant overestimation of imports
of non-capital goods (XNKR). Basides this overestimation of
the forecasts of +the foréign sector, the wnodel shoved the

. L
tendency to underestipate most of the other endogenous vari=~
ables, with the exception of the tax variables, wvhich did
rgasonably.uell_1n the forecast with less than 7 percent er-
ror, although direct taxes, TXDR, wvas accountable with aboutﬁ
9 percent error. _ -

To correct the above forecasting defiéiency.of the model;
that '1s, to tune the model, ve introduced anm adjustment term
'(ADJTx)13¢ to each endogenous affected variable in eéuations
(3)¢ (10), (11) and (15) of the model in Chapter IV, Subsec-
tion 84.7.2, (see also Appendixr A). This procedure is the
only valigd spe:ation in the MATOP prograa.:2® Table 15 shovs
137 The nev realized petroleua composite price of $8.06/bbl

of 1980 represented for Venezuela an increase of 17.5%,
in coostant 1968 0SS dollars, vith respect to the
$6486/bbl of 1979. It should be added here that since
the 66.4% price increase, 1in real teras, of 1974, the
average coaposite price per barrel reemained relatively
. constant at $6.20/bbl until the end of 1978, “If{abing

.aftervards to $6.86/bbl and $8.06/bbl 1im 1979 and 1980,
‘respectively, (see POVWR in Appendixr C)e. : :

3% The adjustments usually take the form of additions or
“subtractions from the constant terz of the eguations,
sp=-called constant adjustments, sufficient to bring the
estimated. value of the dependente variable closer to the -
observed values. See F. Gerard Adams and David ‘M. Rove,
forecasts and Simulatiops from the W¥harton Egopometric
Yodel (University . of Pennsylvanip, Morristown, NeJe,
1973-1974), p+13. See also Robert S. Pindyck and Dantel .

L. Rublnfeld, Econometric Hadels agd Economlc Forecasts.,
McGravw-Hill, Nev York, 1981), ppe. %01=-805.

139 Because the EATOP prograa estimates the paraszeters of
the equatlon model at tha same time 1t makes the fore-
casts (l.e., as“a package with the same instruction), it

f
LY



252

these varlables and the adjustment teras. = =

TABLE 15

Adjustment Teras to Private Gross Plxed Investment (ADJT1,
IPGR), Petroleua Exports to North-America (RDJT2, IONAR) and
Latin-Azerica {(ADJT3, IOLAR), and Imports of Non=-capital
(aDJTS, MNKR): 1980

- ADJTX YARIABLES
IPGR I0HAR XOLAR KR MNKR
ADIT1 -1.18
ADJIT2 %.00
ADJT3 1.35 _
* ADJTa{¥) , _ 0.0

ADJTS - -3.00

(*) The ADJT4 corresponding to MXR - appearcs Qere/ only as an
indication of 1its existence, vhich shall be-revealed 1in
Chapter VI with values different from zero. \\\;*\\

The above =said adjustment procedure led to the ex-post
forecast for 1980, the results of which are shown 4in Table

16

is lapossible to make any adjustment to the constant
terns. In fact, this is .a convenlent feature of this
progras as 1t provides the required flexibility vhen
\\\ several adjustments wmust be made to the same equation

during the sizulation ©proc¢ass, as in the present case
(note that the adjustment teras used here take different
values for 1580-1982). Se2 John Kulper, T'MATOP8O: 1A
Generalized Program for Matrlx Operations and Econcomet-
ri¢ Applicatlions', Research Paper hoe. &006, University
of Ottawva, (October, 1982).
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TABLE 16

Second Ex-post Forecast Results 1n Billions of 1968
Bolivares and Labour in Milliions of{ Yorkers: 1980

VARIABLE ACTUAL PORECAS;\4E£ROR %ERROR

CER 60422 56458 ~3.6% =640
CIR 73.60 70.96 =-3.68% -4.9
IPGR 10.45 10.88% <80 - 3.8
ITGR 22.70 23.10 -840 T8
THR 69.87  71.46 1.59 2.3 _
TYIR 2447 2.88% ~.03 =1,2
TXDR 3425 3.55 «30 9e1
TXOR 20495 21.50 55 2.6
TXTR 26467 27.89 1.02 - 3.1
I0NAR 12.90 1294 «08 «3
I0LAR .66 4.69 «03 o6
LTOR 23.38 23.85 <07 3
ITR 25452 25459 «07 e3
MKR Se62 . 5.74 «12 21
MNER 14.44 14.78 «34 248
MTR 20.086 20452 <86 2.3
GDPR 76«91 7756 «65 «8
LABOTR 8.98  8.50  =.48 =9.6
gQurce: ‘ The actual data has been collected from BCV, Ip-

forme Ecopoajlco 1980, (Caracas, 1981), and processed accorad-
ing to requirements set in Chapter III.

4 comparisona of the dispersion stlatistics of Table 16

vith the corresponding lnformation of Tables 12 and 13 re-
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veals.that most of the relative errors of the second ex-post
forecast for 1980 are for the aost part under those of the
sisulation results over the saaple period ahd, of course,
under those of the first ex—-post forecast for the same year
19843, wi%h the exceptlon of the errors of +the investaent
variables, wh;éh verae overcorreﬁted. With respect to Table
12 these smaller errors are ﬁot usually expected in ex-post
forecasting, 3ioce the_lodel has heen extrapolated beyond
the fitted sample period; that is, the coefficlents of each
equatlion ¢of the aodel belng fizqﬁ ;re nov eipected to per-
form into the future and, therefore, the percentage errers
(%ERROR) “are expected to be larger than those of the sinmnu-
lated hiétoflcal values. With respect to Table 14, the er-
rors are nmuch smaller as they vere closely adjusted to the

results of Table 12 by applying to the aodel the tuning pro-

cedure 1indicated above. It shpuld be kept in mind, however,.

that the study of the accuracy_df~eccnometr1c forecasts re-
gquires that sonme other aod laportant source of errors be
taken inpo account, such as the émbodiment of human bebav-
icur in the econometric model, the quality of the data and
the method of astimation used together with the goodness of

the 'educated guesses' of the erogenous variables.is®

L A

1%9 Nichael D. Intriligator, Ecoppmesric Models, Techpiques.,
and Applications, {Prentice-Ball, Englevood Cliffs, New

Jersey, 1978)« See alsc Ce.Fe Christ, ®*Judging the Per-
forrance of Econometric Models of the U.S. Econoay', In-
terpational Ecopomic Review, (1375}, Vcl. 16, ppe 58-74.
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Without any doubt, the present'modél presents deficien-

cles on these grounds, vwhich are compounded by its highly

agéregated structure. Yet, the results of the second ex-

post forecast reproduced reasonably vell £he 'endogenous

variables corresponding to-the actual eccnomic perforamance

of the Venezuelan econoay for the year 1980. ¥We can observe

in Table 16 that the ex=-post forécasts for all thé variables

of thg’hqﬁel are quite close to ;he actual values and,

thef;;ore,.'under an acceptabla 10 percent level o% error

tolerance. Thirteen variables generated errors under ;r

equal to 3 percent level, three variables were under 6 per-

cent "error and twvo others produced errors just'aﬁove 9 per=

cente. These estimates seem to be surprisingly reasonable.;
The smooth coasumption varilables (CPR and CTR} produced er-
rors with just about 6 percent underestimation, wvhich ap~
pears to be an indicatlon that the short-run increase in the
propensity to consume was not properly captured in 1980.

Also the income variables (GDPR and ¥KR) produced estimates
vith about 2 percent error, which is quite close to the cor-
responding simulation results of Table 12.

The key variables io the tax and petroleum sectors did
reasonab}y well alsq. Petroleua taxes (TIOR} did guite vell
at 2.6 percent error of estimate, since it 1is much_lower
than the erroc generated in the saasple period sinulﬁtipn,

wvhile direct taxes (TIDR) remained about the sapme at the

level of 9 percent error. Over all, these results seem to
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indicate that the changes in the short-run aarginal propen-
slties vere closely detected. The tunipg made to the model

E}rough the adjustment to XONAR and to XOLAR highly improved

the forecasilnq accuracy of these.variables, narroving the .

errors to .3 and .6 percent, respectively, wbick in turn 1in-
~ duced a jood improvement for the forecast of the non=-capital

inmport variabdle (M¥ER), 4in P@rtilf"ir. and for the import

sector, 1n geaeral, to errors no greater than 2.4 percent,

which seapss to 1nd1cate_ that the @=model with 1ts constant

coefficlents vas able to capture the actual decline 1in the
short=run propeunsity to import, vwhich began in 1979 as the
govarnment trled to counteract the inflatlonary pressure

brought about by 1its price 1liberalization and cuts of the

subsidles on basic foodstuff. Notice that 1f GDPNOR had‘

- -~

peen endogenous, vhich would have been desirable, +the fore-
casts might have shown slightly less growvth, as direct tax
éollect;ons voulad héve been projected to be slightly higher
than vas tﬁe case. -

He‘wish to stress again tna@, glven the agéregate struc-
ture of this model, the relativa low guallty of the data and
the numerous spliciag opeFations nade to generate acceptable
time-serlies for +the sample period chosen, the results of

this model seem to be reasonablae.

\e
é?
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--Chapter VI

EI-ANTR PORECASTS AED THEIR INPLICATIONS OF THE
VENEZUELAN BCOMONY '

o

#e shall extend the forecasf process already established in
Chapter v one step further and use the model to geqerate tvo
ex-ante forecasts for the years 1981 and 1982. But before
these simulations can be carried out, some assumptions pust
be made with raegard to the exoqenoué variables of the model.
At this stage, the fofecaster must use hils acguired knovl-

edge of the econory under his study aé vell as his experi-

v

.2nce 1in dealing with forecasting problems. The main probler

that arises 1is that as soon as the forecaster steps outside
the sanple perliod, be faces the uncertainty of agaot being
sure about the right values that the exogenous varlables
vill take. Extrapolation of time-series and 'educated gu-
asses' on whét the economy will be are the most ffequently
applied approaches to the assumptions su;rounding .the rea=-
sonableness of the values that should be given to the exoge-

aous varlables in gquestion.i4?

141 Ronald G. Bodkin et al., The Tracking Properties of the
CANDIDE MODEL 1.0, Chapter 4, and Robert S. Pindyck and

Dariel L. Rubenfeld, Econometric Models and Bcongmnic
Forecasts, Chapter 12. ~

- 257 -
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6.1 INQ EX-ANTE PQRECASIS: 1981-1982

?enezue;a 1s an open economy heavily depeandent on 1ﬁterna—
tional ifhde as analyzed 11 Secéion 245, Chapteé Il. ©¥We ex~
plained there that the cause of growthb of tné petrolean sec-—
tor‘ana its linkage wvith the =aconomic develcopment of the
country originates from abroad and not -fron the dJdomestic
narke£.i’2 About twvo million barrels of petroleunt§>day'are
exported, mostly to the industrialized trading partners of
Yenezuela, bringing in the Tessurces needed to push forward
nore econonic development. In a recessioniry perlecd, such
as the présent one, petrcleum c¢opsumption 1n the 1néustrial—
1zed countries declines and 30 do petroleum exports and'pro-
duction from Venezuela, “which in turm reduces the economic
growth'of the countrye. These- characteristics of the Veae=-
zuelan economy are embodied in the specifications of the pe-
t:éleum sub-nodel of Subsection 2.5.2, to vﬁich ve refer 1n

reaching reasonable values for some of the exogenous vari-

- -~

182 although we do not have avallable data or the purchases
made by the petroleum sector froz the rest of the domes-
tlc econoay to measure the *backward linkages® of-lnter-
dependence, ve can agree that these“purchase; must be
growling as the economy dev2lops, but theilr proportions
to the petroleum gross domestlc product seem to be rela-
tively lov. Most of  the lodustry purchases coze fron
abroad in the form of <capital equipment and technologye.
With respect to the less laportant ‘*forvard linkages',
the petroleum 3ector supplies all the petroleum require-
‘ments of the domestic sarket; but again, ve should re-
member that such_ a market 1s guite small relative to the
industry output and/or exports. On the subject of indus-
trial iuterdependence, sea Albert O. Airschman, The

Strategy of Ecopomic Devalopsment, {Yale Ualversity
Press, New Haven, 1958), Chapter 6.
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ables beyond@ any control from Venezuela.

On the one hﬁnd, the"ecbnonic grovth ian North-America
(-+15 percent)” arnd 1n Latin-Azerica (-.18.percent) decllﬁgd
in 1980, and beilpg somevhat optimistic, ve cahnbt‘expect
these economles to grow fﬁsfer_than pérhaés 1.0 and 2.0‘ﬁer-
cent, respectively, for 1981 a#d 1982. Some comfort leading
to this -optimistic view 1s the fact that ﬁeproleﬁl prices
declined 1n‘real teres 1n 1981 and so far ia 1982; further-
rora, petroleus prices 1in n&ninﬁl teras are to reeain aboﬁf

the same until 1985, accordiag to some pronoﬁncenents fronm

OPEC, which implies that real petroleua prices will continue

-

. to decline until then. * The econoaic performance of Western

Europe has been  somevhat better than that of the other re-

gions, and we'expect'that_ petroleus exports to that reglon

5.

(XOWER) will increase, although at a slover rate of 6.0 per=-:

cent ;ron. the p;évious kigher average anngual rate of 8.0
percent during the i974;1980 perlod, while the residual ex=-
ports to ihe iést pf the vorld fIOBESTR) seem to continue at
about 5.0 percent ﬁer year. -

The depressed world market'condit;ons in 19837 and 1982
also allov us to assume a modérate inocrease 1n the vholesale
price index of inpo:ts Qf capital goods (MWKI), sa} 20.0
percent annually from the 32.0 percent increase-in 1980, and

2 12.0 percent increase for the wvholesale price 1index of im-

ports of non-capital goods (MWPI).




. 1in real terms, Ehould be increased gradually fronm the Bsq.
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On the other hand, the Venezuelan domestlic productive

sector has not been performing any better since 1979, as ex-

- -

plafred in Sectlcn S.3. llthough the econonic recession of
Horth-nnerica and Western Europe h;;\ been affecting the do-
mestic econou;\\growth of Venezuela, nost of 1its negative
effects are due %o do;gific econoalc policies. Therefore,
¥e assume that the gross domestic product of the non-petro-
leus sector (GoPHOR), effer decliging 7.0 percent, 1in 1979
and 3.0 percent ;n 1580, can Be expected to have no growth
in 1981 and‘probably 1.5 percent growth in 1982, as monetary
policy is becoaing more flexible and the .poblié sector be-

comes more active in consunmption and investment, as shovn in

1980. ¥e expect, for 1nstaﬁd§, that investment may growv at-

‘ahout the same rate of 8.4 parcent as for the 1974-1980
. ; ; .

period, vhich 1s two percentage polints above the growth rate

*

6f investment in 1968~1973; but consumption may not grow- as

fast as previpuslye. Furthernore, }hi&e " the inflatiorary

‘pressure continues, if even at a lover rate, °'th -domestic

vholesale price imder is allowed;to'iﬁcrease about “15.0 per-

cent per year froh.the123$0 pertent of 1980.

In the donestic petrpleuw sector, vwe expect that prLces,

1191/bbl 1n 1979 (50.0 oercent 'of_the realized world pric-
es. See COVER, POVER apd POVWR 12 Appendix C) 'by 12.5 per-

cent 1o 71981 “and 1§82, luhile the grovtk rate of petroleun

~

L

consuaption declines- froam the hisfbsical pattern of 5. 0 per-
. .FN—,) .

J;-
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cent aférﬁge annual . rate duriag ghe 1960-1980 peiiod to
about 1.0 percent for the period 1580-1982.

According to'ihe above, ‘we have calculatedzihe values of
the exogenous values, wliich are shovn 1in Table 17. )

It should be notea in Table 17 th;t ve have also used
here the same tuning technique applied tn the er-post analy-~
sis above; -that 1s, the use of the adjustment terms (ADJ1T,
ADJ2, ADJ3, ADJS and ADJ5) +t5 tune the npdél to generate
vhat the forecaéter may comsider to be reasonable levels for
the endogenous variables. One gmore adjustment term (ADJ&)

is used here and apblied to the endoéénous imports of capi-

tal goods (XKR), vhick tended to overestimateée 1its values in

the 1981 forecast.

Table 18 shows the forecast results for the years 1981

and 1982.

2 look at Table 18 wtll shov that the 1981-1982 forecast
results of the. endog%pous var}ibles can be- judged as quite
reasonable. For exaaple, thé forecast levels for tte ln;one
variables, GDPR (78.18 and 78433 Bn. Bs., 1981 and 1982, re-

spectively) and YNR (72.17 and 72.62 Bne. Bs., 1981 and 1982,

respectively)' seen to ‘confora to the kind of results that

can be expected during a period of economic recession. Far=-
: \

thermore, the behaviour shown by each endogenous-variable of

the model throughout the perioil 1370;1979 seews to confirz
e, . ‘ .
- =
this viev as shown 1in Tables 19, 20 and 21 belove. (The en-
. ! _ N
dogenous variables of the real sector and the labour demand

-

sector are shown 1in Table 19).



Values Given to the Exogenous Varilables in Billions

TABLE 17

[

Bolivares: 1981-=1982
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of 1968

1982

"BX0G. VARIABLES 1981
ADJT " 275 ~30.75
ADJ2 6.00 10.00
ADJ3 3.00 4.00
ADJ& «25 . 000
ADJS -3.00 ~2.00
ADJT -28.00 -26400
COVER . 2422 258
CGR 15.21 16.09
DWPI(%) 312.00 358.80
GDPLAR 1§7§.55 1283.86
GDPNAR 5589.34% 5659.08
GDIPROR( *) 58,95 55.77
IGGR 13.74 1540
‘KGR 306445 325.64
KFSR 0.57 - 0«25
- EWKI(%) 338.72 804.58
XWPI(%) 27330 306.10
POVER 16.75 18.85
"POVWR 34,22 31.62
QOVER 24.35 23.79.
SLHR 47.07, 5036
SHR 20.19 —— 217.60
INOR 2.1% 2.14
YORESTR 1.10 1.15
XOWER 5.07 5439

.Had Eqe.{19), Chapfer IV, vhich takes GDPNOR as an endogenous
variable, been 1included in the model, it vould have underes-

-

tipated the values of the foraecast.

is can be seen in these Tables, each endogenous variable
3hows the corresponding expeéted
ods of econcmic expansion or coftraction.

these resulEs in Table 20.

P S

behaviour during the peri-

We continue with
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S~ ' . TABLE 18

Ex-ante Forecast Results in Billions of 1968 Bolivares and
Labour 1n Killions of Workers: 1981-1982

VARIABLES ESTINATE(1981) ESTINMATES(1982)

-

CPR : 56.09 56.80
CTR 71.30 72.89
IPGR 9.45 939
ITGR 23.19 24.79
YHR - 7217 72.62
’ TIIR 2438 . 2483
TXDR 3.50 3.53
TXOR 2766 27.81
TITR 2754 2777 -
. IONAR 12.94 ) 13.86
XOLAR 5468 5«99
. ITOR 28,79 _ 2639
. XTR. 26.93 28.53
MKR 6.01 . 6.60
MNKR 18.37 15.52 A
TR 20.38 22.12
GDPR 78.18 78447

LABOUR .39 5.2

For ipstance, the GDPR grewv at an average annual rate of

" 4.3 percent during the pfosperous decade of the 1970's (in-

cluding the 1975 vorld recession), drdppiné in 1980 to a

negative growth of 1.1, {hich vas expected as the world re-

. Y
.-cession began, and the guantity of petroleunm ~exports dd:_

clined by 12.% percent, although the va;ué of petroleua ex-
ports (XTOR) rose by 3.0 percent (due to the 17.5 percent

price increases 1n 1980), but inflation rose much faster ég

3

20.7 petcent. The Foreign Sector appears in Table 217..

o
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~‘TABLE 19

Actual Values and Rate of Growth of the Real Sector and the

Labour Sector: 1970-1980, and Porecast Values-wth Adjusted

Values {(in brackets) : 1981-1982 (Values in Billions .of 1968
Bolivares) g

YEAR GDPR
/ " -
1970 50.92
¢ 1971 52.46
1972 78.17 .
1973 57447 s
1974 6098
1975 58,79
1976 70402
1977 74.80
1978 77416
1979 77.73
". .
1970-79 £3% 5.5% 5¢6%
L-2
1980 76.91 69.87 .98 .
1980/79 - -1.1% 3% . 0%
"r“{‘}--_ --------- e e e e et ————
) |
////i§h1 . 78,18 72417 %.39
7 (1981)  (77.55) (70.51) (5.81)
(*)780 SBET & 9% -3.4%
15? 78433 72462 8427
~ (1982)  (77.70) (70.95) (4.68)
. o

(**)/81 -2% l6% "207%

——— —-———— -—— e - ———

Kote: For lack of space 1in the Table, the folloving symsbols
vare Introduced:z- {(*} = adjusted 1987 forecast values (1981)
and (**) = adjusted 1982 forecast values (1982).

» 2

€ ' ¢

(.
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TABLE 20
aftual vValues and te of Growth of the Domestic Sector:

~J970-1980, and Fonetast Values with Adjusted Values/{in
brackets): T381-1982 (Values in Billions of 1968 Bol¥vares)

IPGR

YEAR CPR CTR ITGR TIIERE TIDE TIOR TITRA
\ .
1970 26027 32.83 8.80 10495 1.36 1.77 5.91 9.04
1971 26478 33.98° 9.38 12.29 1.35 1.79 7<59 '10.73
1973 30.52 38478 10.01 15.89 1.38 2.15 10.29 13.82 -
1978 35498 86410 10,22 15¢13 1468 216 30.02 33.86
1975 40.78 52428 17427 18499 2419 2486 28.8% 29.49
1976 4477 57498 1834 28437 2.02 3403 20.51 25.56
1977 49.90 64416 1918 31e%3 2409 3¢19 1986 25.14%
1978 5520 69490 18493 32428 2458 4411 16.68 23433
1979 56438 71¢36 16410 27.046 2.83 3.5 19.06 25.03
1970=79 74¢9%  8e¢1% 6473 = 9¢5% 6.0% 742% 712.8% 10.7%
1980 60422 75.60 104858 22.70 2487 325 20.95 2667
1980/79 6.8%  8.5%=35.2% =161% 1.6% ~B8.2%  9.9%  6.6%
1981 56409 7130 985 23419 2.38 3.50 21466 27.54
(1981) (59.46)(75479)(9470)(22.77)(241)(3+18)(21.10)(27.51)
(%)/80 =1.3%  .3%-12.9% 3% =2.5% -2.2%  .7%  3.2%
1982 S56.80 72489 9439 28479 2443 3453 21481 27.77

(1982) (60.2ﬁ)(75.46)(9.03)(24.34)(2.%6)(3.21)(21.24}(57.74)

2.2% =T.0%  6.9% 2.0%

. L4

C(**)/81  1.3% 9% 7% .8%

22 5.2
- S S G S A S g S R dhn —

Note: Por lack of space 1n the Table, the'following syabols
vere introduced: (*) = adjusted 1981 forecast values (1981)--
‘apd {**) = adjustgd 1?82 forecast values (1982). .
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TABLE 21
Actual® Values and Rate of Growth of the Foreign Sector:

1970~1980, and Forecast Values wvith idjusted Values (in
brackets}: 1981-1982 (Values in Billions of 1968 Bolivares)

- v - )
TEAR XONAR I0OLAR ITOR XTR MEKR BNKR- - MTR

1870 7.00 2456 11.52
1971 8.36 2.80 1315
1972 . 9.08 3.03, 13.9%
1973 11.79 371 17.53
1974 17.72 . 4.83 25.48
1975 13.08 8.30 20.05
1576 13.68 .16 20.56
1871 13.74 4.67 20452
1978 12.21 3.87 18.57

1979  18.32 3.96  22.49

1970-79 7.4% 4.5% 6.9%

1930 12.50 8.66 23.38

1981 12.9%  5.68  24.79 26493  6.01 14.37  20.38
(1981} (12.90) (5.66) {28.72) (26.85) (5.88)(14+03) (20.32)
(%1780 0% 21.2%  S5.7%  S.2%  8.7% —-2.6%  1.3%

1982 - 13.86  5.99  26.39  28.53  6.60 15.52  22.12
(1982) (13.82) (5.95) };ﬁaaop (28.83) (6.46)(18.15) (22.05)
(¥2)/81 7.1% . 5.2% 1 6.8%  5.9%  7.3%  8.0%  3.5%

Note: For lack of space in the Table, the following symbols

.vaere introduced: (¥*) = adjusted 1981 forecast values (1581) .

and (*%x) = adjusted 1982 forecast values (1982}).

_—___-—__’... . [‘\

¥

: 0 :
If ve adjust the 1981-1982 forecasts of the GDPR (78.718 and
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76.33 Bne. Bse., respectively), shown on Tables 18 and 19, by
the .7 percent ovetestination of 1980 forecast (Table 16),
then We can arrive at even more reasonable forecasts (77.55
apd 77.70 Bn. BsSe, respectively), vhich then will show ap-
proximate rates of grovth of .8 percgnt for 198% and .2 per;
cent for 1982, These levels aﬁd rates of grovth aré quite
reasonable forecasts for Venezuala under i}s-present econom-
ic conditions and the prolonged economic recession _ot its
aajor trading and 1ndustr1aiized partnerse.

With respect to the governmeat tarx sector, ve expect an
arosion of revenues, as the wvorld recesslon becomes severe
and the Venezuelan productive sector contracts. Table 20
shovs these results. We expect that the governaent vill be-
.come somevwhat more active in 1ts expenditures from 1982 on-
vard, particularly in the investment sector, vwvhile the in-
dustrialized countries (the pajor trading partners of
Vepezuela) are also expected to improve their econonmic per-
foraance. However, the grovth rate of each tax structure
vill be beiow its correspondiog historical rate. This situ=-
ation may prove to be difficult for the countrye. First, 1f
petréleun_tax revenuyes continne to decrease, vénezuela nay
find 1tself unable to repay its huge foreign debt, which 1in
turn will retard the econoaic 'developnenf of the countrye.
Seéond, the pace of the industrialization process vill sﬁf--
i’mzier and, moét inportahtly,.the hupén capital formation would
be sefiously in?ﬁ;rupted. .

»

~ - - .
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The same reasoning could be extended to the other endoge-
nous varliables in order to judge the reasonableness of their

corresponding forecasts for 1981 and 1982«

6.2  IBE YEMEIUELAR ECONONY AND -IT5 REIRQLEUN SECIOR

Since the =major objective of this‘ study 1s to analyze the
aajor impact that -the main induéirial trading partoers may
have on the Venezuelan econory through its petroleum sector,
the petroleum export sector vas ther endogenized folloving
the specificatlons of the petroleum sub-model of Subsection

2e542. There, ve §ssuled that the ability of YVYenmezuela to

" supply petroleunm for export depanded c¢n some major economic

ezogenous‘variables beyond Venezuelan control, althouéh some
others of 1lesser strength wvere under 1its direct‘ control.
Avongst these variables, we 1identified the following vari-
ables in constant 1968 bolivares: (1) The econorlc grouéh
and energy coansumption of the impogting regiecns, (2) The

vorld petroleua prices and the Venezuelan domestic petroleun

~ prices, and (3} The Venezuelan petroleuﬁ production and con-

suzmptione.

Therefore, this petroleua sub=-model attempts to show the
rajor effects +that the industrialized regilons of the free
vorld may have on the Venezuelan econoay vhen the economic

conditions of these reglons change.
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6.2.1 Isplications of Poreldn Bconomic Growtk and
Petgoleun Price Changes

‘Wa analyze here the lapacts that changes in the !agniiudes

of the key vﬁriables of the petroleul sub=nodel may have on
the Vemezuelan economy through the nmacro-econoretric model
developed in éhapter IV. At this point it should becore
clearer vhy the petroleua sector has been endogenized in the
structural fora selected 1n Subsectlion 2.5.2:

.
L]

EQe({10) XONAR = 134357 + .002 GDPN¥AR - 7.713 POVER/POVWR -

(t's)  (7«1) (%40) (=9.7)
* =64690 COVER .
(-206)‘

R2 = 95 F(3/18) = 92.2 D-F = 2,202

Eqe{11) XYOLAR = 4922 4 .003 GDPLAR + .083% QOVER =-

(t*'s)  (8e1) (5e6) (8+6)

~2+089 COVER

S (~%43)

B2 = 498 F(3/16) = .220e6 D=¥ = 2121
Ege{12) ITOR = IQNAR + IQOLAR + YOWER + iOEESTR

Eqe(13) ITR = XTOR + INOR
s

-

T
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'.uoreorer( the petroleum sector contributes directly with
abopt one-third of the gross 3Jomestic product (GDPR) ~and
vith over 76 percent of all the government. tax revenuess
This geaneral proflle of the Venezuelan petroleum economy
points to the high degree of vulnerability of 1lts ecoanoric
developaent due to the nature of its international trade;
Therefore, ve vish to aeashre the lapacts that, ‘for in4:
stance, changes 1n gross domestic product in North-aAmerica
{GDPNAR) and/of,chdnges in wvorld petroleusm prices, deter-
minaed by OPEC, may have on the Venezuelan éﬁonony.' This at-
tempt has been carrled out through cosparison of three al-
ternatives scenarids. First of all, ve have selected
North=America (USA and Canad;} as the reglon for thése ex—
perlimsents, 3ince 1t 1is the moit insportant trﬁding partaer

for Venezuela. It imported an average annual share of about

662 per&ent of total petrolauﬁ axports from VYenezuela 1in

the 1970's, and is the major supplier'of ‘capital and non- .

capltal goods. Western EBurope (XOWER)} 1mported an &ierage
anpual sbare of 12.3 percent of total Venezuelan petroleum
exports and 1t 1is also a supplier of capital and non-capital

goods; however, it enters the sub-~zodel as an exogenous

varlable, after maay attempts t endogenize Lt failed. The
other iaportant reglion to \¥ . 1s Latin-America

(XOLAR), which 1s accountable for an average annual share of
21.0 percent; but the interdependence for industrialization,
although growing, 1s relatively small compared to the rela-

tionship vith North-Americae. .
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As can be seen in Eq. (170) 9f the sub-model, GDPHAR and

POVWAR are taken as erogenous variables. - The' former is the

-

gross‘dOIestig prddnct of Canada and the 0SA together and”
the latter 1s the realized yorld petroleua prices applied to
the Venezue;ag petroleun market conditions. These two vaéi-
ables are the key ones.in the three scenarios to be conrsid-
erede. The other exogenous variables (COVER, fO?ER AND
QOVER) are li;ited in streng;h-gdue to the relative small

Ssize of the Venezuelan doaestic market and, hence, kgpt con-

stante’

The first scepario considerslp change in GDPNAR, vwhile

-

keeping POVYWR constante. The second écenario keeps GDENAR
conpstant, vhile it lets POVWR changee The third apd last
scenario allowé changes in both variables. In edch case,
all the other exogenous variablas of the model will also be

kept constante.

-

64242 1ék§§§ scenarlos Based oa Chapges ip SDPNAR apd/or
B I T :

- . c .
We -take as a point of departure the forecasts made for 1982,

which from novw on become the 11982 reference'torecastﬁ% (RF)
Y

“for the three scenarios or erperiments.

5,

First, ve ' 'vant to know what - wbuld bg the effects on the

petroleus sector on the governaent tax revenues and on the
ecénony, 15 genefal, if a higher rate of growth wvere to hai:(:W

pén 1n\Horth-3meriéa'1n 1982, over and above the one arrived

-

=
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at in the reference forecasts,. Let us assume that such a
growth rate will be 1.75 percentage points higher. POVWE is
kept at Bs. 31.62/bbl. and all the other exbgeﬁous variabies
rezain fizrxed.

The response of the model > the sald change appears 1n
Table 22.

.He.can observe 1n Table 22 that an increase qf‘1.75 per=—
centage points 1n GDPNAR, holding POYWNR constant at. Bs.
31.62/bbl, would create an expaansion of-:i.sz percent 1n
I0NAR, which 13 1in agreement With the export 1ncomefelast1c-
i1ty studied 1in Subsection 4.5.2. In turn, the expanmsion in
I05AR would genétate a consliderable increase in government
tax revenues. A look at the tarx structure shows a strong
impact on petrcleur taxes (TIOR) with a response of 1.15
percent increase over RF'(thg 1982 reference forecast), fol-
lowvead QY a negligable response fronm 1nd1rect‘ tax revenues
(TXIR), -due to the small 1lacrease in noa-capital igports
{¥¥KR) on which these taxes dapend. 0f course, since non-
petroleum gross donest;c product {GDPYOR) has been kept fir-
ed throughout the exper;ment. no changes in direct taxes
({TIiDR) can be expected. (It should be noted, hovever, that
an andog;nized GDPNOR wvould have affected the values of the
projgctlons by reducing the =zmultipliers of the model).

The responses of the tax sector become stronger with the
price effect; that 1s, 1in scanario (2), POYHR 1s allowved to

increase from Bs. 37.62/bbl. to B8Se 40.00/b01le (le€e, 27.0

L e S e e e e i
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Three Alternative Scenarios in Billilons of 1968 Bolivares .
and the Responses of the Model to.Changes in GDPHAR aad/or

POVYRR:

1582

<

VARIABLES 1982

SCENARIO (1)

SCENARIO. (2)

SCEHRARIO (3)

GDPNAR{POVWR*) ' POVWR(GDPNARX)

9
GDPNAR POYWR

BF (1) (1)/BF - {2) (2)/BF (3) (3)/RF
(%) (%) (%)
o~ - I \ -
== nuy A -
CPR 5680 56483 .05 56.94 .25 56497 30
R 72.89 72.92  .08% 73.03 .y 73.06 .23
GR i 9039 9-43 .43 9058 2.021 9.62 2.45
S et
YNR 72462 7277 <21 73.30 .9% 73.85 1.14
TYIR 2.33  2.43 .00 2e88 W81 2.8 .81
TIDR - - 3.53 3.53 .00. 3.53 .00 3.53 .00
TIOR 21481 22.06 1.15 22.95 5.23° 23420 6237
LONAR 13.86 18,07 1.52 18.82 6493 15.08 8.51
TOLAR 5499 ° 5.99 .00 5.99 .00 5.99 .00
XTOR 2639 26460 .80 27.35 3.63 27456 5.483
ITR 28453 28.78 o7& 29.49 3.36 29.70 3.10
ARR 6460 6462 <30 669 - 1436 6271 1467
MNKR 1552 15455 .20 15.68 .77 . 15467 <97
MTR 22.12 22.16 .18 2233 .95 22+38 1.18
GDPR -  78.47 78.57 .13 79.41 1420 79465 1.50—
- -
LABOUR** 4.21 4.24 071 “-36 > 3.56

8.39 .28

(*) POVWR = Bs. 31.62/bbl,

percent), while keeping GDPNAR at the RF level (l.e.,. Bs -~

GDPNAR = 5659.08 Bne. Bse -
{**) LABOUR in eillion workerse. ’

Ll

o

e’
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5659.08 ﬁlilions). From Subsection 445.2 we knov that IONAR
is prfce-lnelastic. Therefore, an increase of 27.0 perceat
of POVWR would generate a much smaller increase of 693 per-
cent in.xouaa, vhich in turn would force petroleunm taxes-;o
increase by 5.23 percent, more thar gquadrupling the previo&s—
1.1S.percent increase. *

The third scenarilo (stenario (3}) 1s a coambination of the
tvo previcus cases. The cosbinzd ilmpact (vhich 1s virtually
the addition of the two previous effects)  of the changes 1in
the feal sector and 1n prices vould be greatly marked heree.
¥e <can observe that ;he value of petroleum exports +to
North-America vould climd froa 13.86 to 15.0% Bn; Bs, vhich
1S a 8.5 percent increase, and TIOR vould rise from 27.81 to
23.20 Bne Bs.; which represents an increase of 6.37 percent.

Sipilarly, vwe can sée that the impacts of these changes
vould be felt in the rest of the economye. For instance,
GDPR would increase from .13 percent 1n écenario (i) to 1.20
percent in scenario {2) and to 1.50 in scemario (3) ané the
other income variable, Y§¥R, would follow the same trend,
ﬁoving froz .21 percent to .9% percent and to 1.78 percent,
respectively. The ilzpact on private consumption (CPR) 1s,
as eipected, small; but private investment {IPGR) increases
gsuch faster, fro=a .45 percent 1n scenaric (1), it climbed to
2.02 and 2.85 percent 1n scenarlos (2) and (3), respective-

lye. We can see also that these impacts are guite Strdng in

the labour markete. Employment would grow froa .71 percent



13}
.

. X

in scenario (1), to 3.56 percent in scenarlo (2).-and to 4.28 -

percent in scerario (3); that 1s, relative to the previous

level of epployment.

—_——
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Chapter ViI .. -

o ’ " . COECLUSIONS

qﬁis dissertation 1s concefned vith the Venezuelan petroleur
secéor and 1its economic relationship vith the rest Oof the
domestic econoay and with.the laj§r trading partners of Ven-
e;uela. The analysis covers tvo major ijectives vhich are
based on the econoalc perforamance of Vemezgela during the
chosen sanple period, 1950-1979, and én the forecasts pade
for the yedrs 1980-1982. These objectives are:
(1) to exaaine the direct contributions of 't#e petroleun
sector to the jomestic ecoacmy, and
{2) to analyze the effects that changes in the Variébles of
the petroleum export sector may have on the goverpkent rév;
enues and also on the rest of the domestic economye.

The first objective vas examined at length in Chapter II,
by zeans of theoretical and eapirical analysise. There, e
discussed thorougly the natuyre and strength of these contri-
butions as an effect of export-led grovth; that is, the eco-
posic expansion of the petroleum sector and 1ts linkage with
the econonic development of the country 1s from abroad rath-
er than froi vithine. This explained the increasing econonic
dependence that Venezuela has shown on the petroleua sector

during the sample period, 1950~-1979, of thls study.. Petro-
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leunm 1s, by all accounts, the ocaly major export ccanodity of

»r

- vénezﬁela, accounting for most of total exports of the coup=,; -

-

try, as discussed in Section 2.6+« It vas found that the the
- petroleum sector, in.geneia;, or the petroleua export sec-
tor, in particular, contribute directiy to the éccnomy vith

13

. the following:

(a) About one-third of gTross domestic product, 1in real

- teras, g;:@ E

(b) About 93 percent of'tota; exports,
(c) Over 97 percent of all forelgn exchange earniags,

3

(e) Large and increasing surpluses to the trade Jccount of

;
{d) Over 76 percent of-governn%g:(;;venues,

the balance of payments, which allowed the high import ca-
pacity of the country durirng the sample period of this siudy
{Tables 4=-3). it Hés found that these surpluses grew at an
average anpual rate of 20.6 .percent i1in the 1970's from =1.0
and 9.1 percent in tke 1960's and 1950's, respectively. The
. 3urpldses stood at Us $12,693 . =zillions in 1979, 1n current

terns.
The pon~petroleum sector, oa the other.hand,' had large
.and 1nc:ea§1ng deficits throujhout the tﬁree decades, gith
tﬁe excepticn of the years 1973 and 197#. Ipoports of capi-

N

f ital and non-capital goods kept acceleratiag 'at a rate of .

2042 percent in tgé/1970's;n as coaopared to the 3.9 percent
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 of the previous decadé. Capital iamports rose at 11.7 per=
cent in the 1970's, vwhkile non-capital imports increased at
12.5 percént, in particmlar aftef the sharp clizd of petro-
leua prices in 197&. By 1579, the current account deficit
;f the non=petroleus sector reached the level of US $13,080
million, also in current tersse. '

The terms of trade deteriorated throughout the sample
period, wvwith tﬁe relative exception of the 1973-1974 pericd,
as laport priées rose at an average annual rate of 4,71 per-.

ceat coapared with the 3.1 parcant of export prices.

(f) Large additions to the international monetary reserves,
which increased from US $1.0 billios 1in 1970 to US 55.8 bil-
lions 1in 1979; that 1s, an average annual ‘g:ovth rate of
over 24 percent auring the decade, four tiieéhlarger than

the 6 percent of the 1960's and three times larger than in

the 1950's. \\\f\\

(g) Large investsent funds. ~In the 1950's, groSs investment
represented an average share of 38.8 percent with respec£ to
the: GDPRe The share declined to Zl1.5.percent annunal average
in the 1960%s, but rose to 30.6 percent in the 1970's.
These are sizable 1ﬁvestments, and 1t appears that invest-
nent‘funds are nct a lipiting factor for eCOndmic'develop-
aentes But skilled, K labour is. It vas explained that, with
the exception of the petroleum sector, the absorptive capac-

ity of the econozy for more iavestment was limited by the
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scarcity of speclalized 1labour. The opposite seems to be
the case for the industrlalized countriese. Labour, there-
fore, bhas become the limiting factor of producticn in Vene-
zuela; associated with a relatively abundant co-operand éQP-
ital ipput {(Subsection 4.5.1, Chapter 1IV).

L] .
(h) The direct contribution of tke petroleun’ industry to em=-

ployaent is known ta be low and about 1.3 percent of the la=-
bour force; bhowever, the 1indirect contribution to overall
enployment should be gquite higkh. Some light on this matter
comes from the 1ncreasing share of-direct tares from total
ordinary tazes received by the goyernnent.

Unafortunately, ve did not make an analysis of the inter-
dependence of the petrdleum 1nadustry. with the industrial
sector of the econonmy, due to the unmavallability of ar in-
put=-output table for the country. ¥We belleve, hovever, that
such 1nteFdependence, although growing as the country davel-
opsSy, 15 still at a low relative measure. gdere, the govern-
@eat has an important role to play. The huge tax revenues
from the pet:o;eﬁm sector are charnnelled back to the econonmy
through gJoverzaent expenditures, in _particular via the inp-
dustriélization progran Bf the public sector.

In this study, ve havé disagjregated all the crdinary tarx
recalpts into '1nd1re§t taxes*, 'direct tazxes! and 'petrole=-
um tarxes'®, This was a very coavenient approach, sinoce nov
we can see how dépendent the ;overnneni has become on the

petroleun sector in order to finance its expenditures. For
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1nstancé, it vas found that from a 53'perce9t share of total
tax tsceipts in the 1950's, the petroleurm tax sector provid-
ad a_68 percent share iun the 1960's and a 76 percent one in
the 1970*s (Table 10). The share of direct tares also in-
. creased from 8 percent to 1¢'percent, vhile indirect tarxes
declinede. As mentioned above,. these increasing shares of
the petroleum tax and direct t&x revenues iaply tvo things$
1)}-the government becomes more and aore dependent on the pe~
troleuz tax, -and 2) dlfect tarxr shares 1ncreases can only be
interpreted as an expansion of the non-petroleum sector
{GDPNOR), including, of cdurse, employment, as these tares
are levied on employzent and corpérate incomese. With re-
spect to direct taxes, it wvould be of great interest to knov
the impact that changes in an endogenous GDPNOR (as shown in
Bge{19), Section 4.1.2) would have as a causal effect on
this type of taxes and on tha simulation modele - This wvill
‘be carried out in future exarcises.

The allocation of the tax revenues 1s a# important ele-
nent 1n the a2conomic developament of the country. %e can see
that public consumption }ncreased from an average ancual
rate of growth of & perceq} 1in the 1960's to 7.7 percent‘in
the 1970's, keeplng pace with the private sector ( 4.4 per-
cent in the 1960's to 7.9 percan% in the 1970;5); hovever,
1t is 1n the investment sector that the government becane
more active, due to 1ts lomport-substitution industrial peli-

CYe Public iaovestment grev at-am average annual rate of &
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percent in the 1950's and jumped to 20.2 percent in the
1970's, while private investmant rose from 2.4 perceat to
9.4 percent. |
' The second objective wvas carried out by means of regres-
3lon and statistical analysis through the macro-econometric
':odel constructed in Chapter IVe: An iaportant feature of
thlis model i3 the endogenization of the petroleum export
Sector, acceording te the specification of the petroleur
sub-naodel presented in Subsecti’?n 2e5e2e Here, petroleun
exports‘uere directed to thrée important tegioiii? North—-A=-
zerica (XOMNAR), Latinp-America (XOLAR) ard VWestern Burope
(XOWER), and a residupal to other parts of the world
{I0RESTR)e. It vas found that XYJOMAR accounted for an average
dnnual éhare of about 57 percent of the total volume of pe=-
troleun éxports froa Venezuela Lin the 1970ts, vhile XOLAR
accounted for about 19 percent and HWesters Europe for 13
percent during the saild decade. Aas can be seen, North-Amer-
¢a is the pain trading partner of Venezuela, accounting for
a1 average share of about‘66.2 percent o0f total Venezuelan
petroleuz exports 1in constant value terzs. The petroleun
sub-model, thez, takes North-n;erlca as endogenous in equa-
tioa (10), and Latin-iperica in equation (11). WVestern Bu-
‘rope failed tc produce a Kehavioural equation and,' there-
fore, wvas taken as a datan, and the residual of exporis
(XOBRESTR) wvas also taker as a datum 1n the identity equation

(12) (see The Model)e.
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The test of the present model produced reasonable results
vithin the sample period as vell as beyond 1t. The siaunla-
tion results, the accuracy of the model and an ex-post fore-
cast for 1980 vere anﬁlyzed in Chapter V. In Chapter VI, ve
ca:ried out two er—-ante forecasts: 1981 and 1§32. . Besides
thls, three alterﬁative scenarios vere mpade to quaniify the
impact that changes‘ in the relevant exogenous varlables ot_
the petroleum sub-model wvould have on petroleum exports, on
government revenues and other key endogenous varlables. Ve
tock the North—american market for the experinents,'lagd ve
alloved changes 1la its gross domestic product (GDPHAR) and/ ~
or changes 1n the wvorld ‘petroleun prices (POViﬁ). By com=-
paring the sceuario results, ve vere able to guantify the
lmpacts on the Venezuelan_econoay. For lnstance, a 1.75
percent lncrease 1n the GDPNAR generatéd an expansion of
1.52 percent 1n XOHAR and, therefore, an increase of 1.15
percent 1n petroleun ta; revenues, vwhile the gross domestic
product of Verezuela showed a rise of .13 percent and a «71%
percent Iincrease for émployment. An increase in POVWR,
alone, produced a larger impact on each of the said vari-
ables, vhi;e a combination of both é;anges3 wvould geénerate
much larger results {(See Table 22). ,
Some observatidns should be added to thié conclusione.
First, because of the nature 1tself of any econometric pod-
el; compounded in this case vith a highly aggregative struc-

ture, some limitations exist_as to the extent to amalyziag
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fundazental Venezuelan economic problems. For‘instance, the
model does not go in depth to identify concretely the sst
tematic recycling of the petroleum tax revenuoes 1into the
process of accumulatibn in the real sectors of the aconony;
neither does 1t study the adverse effects that these reve-
enues hkave been having on the distribution of incone, vealth
and unemployment. And, éecond, due to 1ts structure, aggre-
gative character and the quality of the data,  this model
could bnly be use for annual forecasting, for testing alte;-

native policies and for further researche

Lia,
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Appendix 1

THE SINULATION NODEL

S

EQa{ 1) CPR = 1.830 + 0.479 CPR(=1) + 0.209 Y5R + 0.598 SHR
(t's)(5.6)  (8.5) (7.7) (9.8)

NOBS = 29 NDF = 25 SEE = 0.5456 RBSQ = 0.9984

D-% 2.3017 F{3/25) = 5739.77

BQa{ 2{ CIR 1.000 CPR + 1.000 CGR

¥0BS* 29 NDF= 27 SBE&2= 0.0000

-

EQe{ 3) IEGE = 5.517 + 1.000 ADIT1 + 0.64% IPGR(-1) -
(t's) (8.87) (-} (8.50)
~0.129 KGR(=2) + 0.179 GDPR + 0.309 SLHR

(=517} {3.95) (5.58)

28 NDF = 22 SEE = 08504 RBSQ = 0.9585

NOBS

D=# = 14993 F( S/ 22)= 206.58

EQ.( 4) ITGR = 1.000 IPGR + 1.000 IGGR

NOBS=° 29 NDF= 27 SE&= 0.0000
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~

EQe{ 5) INR = =1.526 + 0490 THR(=1) + 0.430 GDPR

(t's) (-2.2). (5«1} (5.1)

+0.185 TITR

(%5)

294

NOBS = 29 HNDF = 25 SBEE = 048905 RBSQ = 049977

EQe{ 6) TXIR = 043217 + 0829 TIIR(=-1) + 0.070 MNKR

(t*s) (2.5) (2.3) (3.4)

NOBS = 19 ¥DF = 16 SBE = 0.1363 RBS0Q=0.9258

D=¥ = T.574 F(2/16) = 113.27

.

EQe{ 7) TXDR = -1.045 + 0.39% TIDR({=-1) + 0.057 GDPNOR

{t*'s) (=3.3) (2.5) (4.0}

NOBS = 19 HEDF = 16 SEE = 0.2222 RBSQ = 0.9521

D-# = 14611 F({2/16) = 179.89

BEQe{ 8) TIOR = =2.686 4 0.206 TIOR(-1) + 1.179 ITOR =

(t's) (=0.5) (2.3) (647)

Is .
HOBS = 19 NDF = 15 SEE = 1.8750 RBSQ = 0.9383%

‘EQe{ 9) TXTR = 1.000 TXIR + 1.000 TIDR + 1.000 TYOR

n

-



EQ.(10)

EQa(11}

EQe(12F

£Q4(13)
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NOBS = 30 NDF = 27 SEEB = (.0000

_F

IONAR = 134357 + 1.000 aDJT2 + 0.002 GDPNAR =-
(t's)  (6.9) {-) (3.8)
—7+713 POVER/POVWR ~ 64690 COVER

(-9.4) (=-2.6)

KOBS = 20 N¥DF = 15 SEE = 1.0498 RBSQ = 0.9307

D=3 2.202 F(4/15) = 92,2

v

XOLAR = 04922 + 1.000 ADJT3 + 0.003 GDPLAR

(t's) (8.0) . (=) (5.4)

+0.089 QOVER - 2.089 COVER

(5.%) L [=%.2)

NOBS = 20 NDF = 15 SEE = 0.1764 RBSQ = 0.9701

o
|
=
Ll

= 2121 F(4/15) = 155.12

XTOR = 1.000 XONAR + 1.000 XOLAR + 1.000 XOWER
+1.000 IORESTR

NOBS = 20 NDF = 16 SEE = 0.0000

&

N
I .

XTR = 1.000 YTOR + 1.000 XNOR
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EQe(14)

EQ.(15)

EQe{16)

EQ+(17)

" NOBS\= 30 NDF = 24 SEE= 0.0000
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§oBS= 20 HDF = 18 SEE=  0.0000

AEKR = -0‘251 + 1.000 ADJTG + O-SQS.ITGR
(t*s) (-5.6) (0.0) (18.7)
+ 0.022 MAKI*100/DWPI - 0.091 CTR
(3.3) . (-4.7) 1-
HOBS = 29 &DF = 21 SEE = 04305 BBSQ = 0.989

D-% = 1.778 F(3/25) = 30650

MHER = 64773 + 1.000 ADJ% + 0.300 KEKR(-1)
(t's) (3e2) (=) (%e7)
-.010 MWPI*100/DWPI

(-3-4}

NOBS = 29 HNDF = 24 SEE = 0.8458 R®BSQ = 049573

D=

1616 F(4/24) = 157.78

MTR = 1.000 MKR + 1.000 MNEKR

§0BS = 30 ©HNDF = 28 SEE = 0.0000

Y
&

GDPR = 1000 CTR + 1.000 ITGR + 1.000 ITR -1.000 NTR

1.000 MFSE + 1.000 ApJgT
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EQ+(18) LABOUR = -0.580 + 0.420 LABOUR(-1) + 0.137 GDPR -

—~

HOBS = 29 HDF = 23 SEE = 0.1478

NOTE: Por <further detaills on employment see the

preduction function in Section 4.8.1, Chapter IV.

~



Appendixz B

THE NODBL ESTINATES BY THE AETBEOD OF TWO STAGE

LEAST SQUARES
Ch\\

: !
Eqe (1) CPR = 148179 + 4483 CPR(=1) + .207 XNR + 556 SHR
J

(t*s) (5.9) (9.3) {8.2) (1C.0)

3

R224999 P(3/25)=5738.9 D=W=2.317 h==4856 SEE=.507

Ege (2) CTR = 1.000 CPR + 1.000 CGR
g »

Bqe (3) IPGR = 0.89% + .653 IPGR(-1) - .131 EGR(=2)

{t's) (6.0) {(5.0) (=5.8)

+ +183 GDPR + .307 SLNR

(3.5) (6e1)

R2=.988 F(8/23)=208.,2 D=W=1.997 h=.0110 SEE=.672

BEge {4} ITGR = 1.000 IPGR + 1.000\?663
%

Ege {5} THNR = =1.506 + 495 YNR{-1) + .425 GDPR + .185 TXTE

{t's) (-2.8) (5.8%8) (5.8) {(8.8)

R2=.998 P(3/25)=8003.7 D=W=2.068 h=-.271 SEE=.827
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Eg. (6)

BEgq. (8)

Ege (9)

Eg.(10)
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TXIR = .323 + .824 TIIR(-1) + .071 NNKR

(t*s) (2:7) (2.5) (3%3)

B22.962 F(2/26)=113.3 D-#=1.564 hx1.20% SEE=.125
'\J‘

L.
TIDR = =1.085 + .398 TYIDR(-1) + 057 GDPEOR ~

(t.s) (-306) (2.7) (4.“)

B2=4975 F(2/16)3179.9 D-¥=1.611 h=1.099 SEE=.204

TIOR = =2.738 + 4213 TXOR(~1) + 1.169 XITOR -

(t's) (=<6)  (2.8) (7.4)
=1.001 COVER*10.0/Q0VER
(~2.0) ' S -

R2=4973 F(3/15)=11143 D-%=1.887 h=1.917 SEE=1.666

TXTR = 1.000 TXIR + 1.000 TXDR + 1.000 TIOR

-

TONAR= 13.357 + .002 GDPNAR - 7.713‘POVER/POV?R -

(t's) (8.0) (4.:) {=10.9)

-6.690 COVER

(=2.9)

R2=4366 F(3/16)=92.2 D=#=2.202 SEE=.909

~3
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{tts) (8.6) (6.2) {5.1) (=-8.8)

R2=.985 F(3/16)322046 D-¥=2.121 SEE=.153

Eqe(12) XITOR = 1.000 XONAR + 1.000 IOLAR “\-000 IOWER

+ 1.000 XIORESTR \

Eq.{13) ITR

I

1.000 ITOR + 1.030 INOR
P

Ege( 14) XNER

=24251 + 4586 ITGR + .022 NMWEKI*100/DVPI -

(t's) ('5.5) (14.7) (3.3)
s
"= «0%1 CTR
(-407)
{Q)T .

RHO=.460 R2=.9784 F(3/26)=306+5 D=W=1.778 SEE=.305

Ege{15) MHER = 6.681 + 804 NNKR(-1) + .183 Y&R -

{t's) (3.5) (3.2) : (5.2)

-.010 MWPI*100/DWPI

{(3.7)

R22.976 F(3/25)=219e1 D=¥=1.618 h=1.303 SEE=4770



p
Eq.(17)/GDER
,/

Fa

Eg.(18) GDPR

1.000 CTR + 1,000 ITGR + 1,000 XTR -

=1.000 MTR + 1.000 XFSR + 1.000 ADJT

14650 + 7.315 LABOUR + 1.860 TINE

(t's) (=1.95) (10.88) (1767)

H

REO <820 R2 = 998 F(2/27) = 2885.6

D= = 1.713 SEE = .803
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Appendlx C

THE DATA SET

IR
YR
IR
g
TR
TR
TR
TR
IR
TR
TR
TR
YR
TR
TR
YR
4:
TR
TR
TR
IR
TR
TR
IR
13
IR
YR
7R
IR
TR

1850
1951
1952
1953
1554
1955
1956
1957
1958
1959
1960
1961
1962
1963
19¢4
19?3
1966
1967
1968
1969
1970
1971
1972
1373
- 1974
1975
1976
1977
1878
1979

ADJT

-1087
=-1+15
-1063
-2.78
=321
=281
-0069
062
-1.58
-2e28
-0.06
T.44
3.4
3.84%
5.49
6«27
5.77
5.75
620
6.68
7.08
5.83
3.48
-0.05
-13.81
-11.91
-15.00
-18.85
-14.74

CGR

1.87
2.07
2.15
2429
. 2«53
268
2.70
3.10
3.13
3.44
3.91
3.97
3.85
Ghol42
.35
.82
5.19
5.50
5456
5.75
6«56
7«16
7.62
8426
10.16
11.50
13.27
14.26
14.70
14.98

CGPR

369.08
398,64
43%.64
456.14
483.94
486.42
477.95%
692.67
595.12
533.20
508.82
887.15
461,07
517.47
5S73e45
533.84
561.89
563.12
596.01
61117
63854
678.76
696.73
732.28
873.51
959.13
1073.51
1119.59
1120465

COLAQ

418.36
435.86
468.99
466.19
505.64
538.02
577.30
605.11
675.11
710.51
815.65
898430
944,97
1028.60
1073.61.
1087.28
1151.12
1222.82
1290.14

1100.25 1333.76

CONAQ

3282.43
3339.87
3868452
3615450
3740.10
3933.93
8195.6%
8292.81
R566.14
8812.03
5236.08
5839.25
5886469
6127489
5915462
576766
6171.58
6829476
6689.79
6308.38%

Sources apd Descriptlonps:

Acronymns ending 1in

'R* or 'C' re-

fer to 1968 prices and nomipnal prices, respectively.
Adjustment Tera to Expeanditures,

ADJT
CGR
CGPR
coLaAQ

COoNAQ

Public Consuamption, Bnes BSe,

Percapita CGR.
Petroleum Consumption of -Latin-America, Mne. Bbl.,
(Subsection 3-6.2). . .

Petrbleum Consumption of North-America, Mn. Bbl.

- 302 -

(Subsection 3.8e1)e

(Section 3e&4).
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_COWE(Q COYEQ COVER CPI CPR
YR 1950 - - - 7880 8.24
YR 1951 - - - §4.00 8«78
IR 1952 - - - 85.00 9.20
R 1953 - - - 83.90 10.62
YR 1954 - - - 83.90 11.27
IR 1955 - - - 83.60 12.28
IR 1956 - - - 84,80 12456
IR 1957 - - - 'B82.60 14,01
¥R 1958 - - - 86.50 15.08
IR 1959 - - - 91«00 1753
TR 1960 116733 46.68 052 94.10 16.86
IR 1961 1328.69 86. 47 0.56 91.4%0 16.70
- IR 1962 1583,.75 55430 0.60 92.30 17427

TR 1963 1798.40 5716 D.64 93.40 1778
R 1964 2033.22 60.65 0.70 95.40 19.88
R 1965 2272.51 644117 - Qe79 97.00 21.00
TR 1966  2520.61 6557 0.87  98. 21.68
IR 1967 2700.4% 66 .86 0.86 98470 22.85
IR 1968 2970.97 70.89 0.86 «00 23.90
YR 1969 3272.76 7020 0.90 "102.80 25.23
IR 1970 3732.43 73.14% 0.88 105.00 26.27
TR 1971 3871427 . 76496 0.91 108.40 26.78
IR 1972 4151.27 83.48 0.37 1711.50 28479
TR 1973 4399.01 92.55 0.94 116.10 30.52
YR 1974 4129.89 90482 0.81 125.70 35.94.
IR 1975 3952.28 88484 0.99 138.60 40.78
YR 1976 5230431 93.87 1.00 149.10 843,71
IR 1977 3171.21 98.76 1.08 161.00 49,90
¥R 1978 4234.,27 109.18 1.25 172.00 55.20
YR 1979 4275.31 12755 145 193.00 56.38

sources and Description: Section 3.4 and Subsection 3e6.2:

COWEQ = Petroleum Consumption of Westera Europe, ¥n. Bbl.

COVEQ = Petroleum Consumption of Yenezuela, Xn. Bbl.

COVER = Petroleum Consumption of Venezuela, Bn. BSe.

CPI = Coosumer Price .Index, 1968 =100.

CPR = Private Coasuaption, BDe. BSa

P U



IR

¥R
IR
IR
IR
YR
43
TR
IR
e

b4
b4
YR
YR
IR
IR
IR
Ye
IR
IR
IR
IR
R
¥R
IR
IR
TR
IR

1950
1951
1952
1953
1954
1955
- 1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

CPPR

1.63
1.66
1.66
1.8%
1.87
1.95
1.93
2407
2.15
2.82
2.284
2419
2.19
2.19
2.31
2441
2.40
2.40
2.48
2.58%
2456
2.52
2463
2.71
3.09
3.80
3462
3.92
4.21
4.18

CTR

10. 11
10.85
1135
12.91
13.80
18.92

15.26

1711
19.21
20.97
20437
20.67
21.12
22.20
23.93
25.82
26487
27.95
29.46
30.98
32.83
33.94
36.41
38.78
86.10
52.23
57.98
64410
69.90
71,36

CTPR

2.00
2.05
2.09
2429
2.35
2484
2.77
2.75
2495
2.74%
2.68
2.66
2.70
2.83
2.984
2.96
2.96
3.08
3415
3.20
3.15
3433
3.44
3.96
436
4.69
5.0%
5.33
5.28

DEPR

2.52
2.70
2.88%
3.07
3.3%
3.65
3.9
4.20
§.51
.79
5.07
5.23
526
5.36
he76
4.78
3.93
5.21
S« 2%
5.67
5.13
4,38
4,87
8.92
4.71
5.68
§.86
5.01
5.69
5.93

30&%

DWPI

80.30
84.80
84.80
83.40
84.90
88.10
85.80
83.30
8730
90.40
90.10
90.60
90.30
90.20
95.00
98.20
98.10
98.50
10C.00
101.20
101.80
104.10
106.90
1184.60
133.90
153.00
16530
185.80
199.80
220.60

Sourges apd Descriptlon:

CPPR
CTR

CTPR
DEPR
DWPIL

nou I HH

Percapita CPR, Thousand 3s,
Total Consumption, Bne. B3.

Percapita CTR, The

Depreclation Allowances, Bhe
‘Domestic Wholesale Price Index, 1968 =100

\

Sectlons 3.4, 3¢5 and 3.7:

Bse

(The BSe)e.

BSe
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FEIC GDPC GDPID GDPOC GDPOR
YR 3.22 12.10 89.66 3.06 3a41
IR 3.22 13.30 38.31 3.61 3.08
IR 3.22 14430 88.50 3.86 3,36 °
IR 3.22 15.14 §8.21 3.85 4.37
IR 3.22 1676 89.08 .28 4,76
YR 3.22 18.31 89.37 R.84% 5¢81
TR 3.22 - 20.87 92.17 S.8% 634
IR 3.22 24.180 96 .51 Tt46 773
YR 3.22 25.14 98415 6.64 6.76
IR 3422 25.46 92.17 618 670
IR 3.22 26.26 91.39 5.93 5.%49
YR 3.22 27.62 91.49 6421 6+78
R 3.22 30.13 91.68 6.91 753
IR 3.22 32.89 93.52 6.93 7e81
YR 4,45 36442 94.39 9.45% 10.00
TR 4.55 38.72 94.77 9.83 10437
YR 4.45 40.39 96.61 9.44 9.77
¥R 8.45 42.52  97.76 9.9C  10.13
YR .45 §5.76 100.00 1019 . 10.19
YR 4,85 47.92 100.95 10.11 10.02
YR 4.45 52.31 102.73 1093 10.68
TR 4.35 57.42 109.44 12.65 17.56
- IR 4.35 61.80 114.07 12.43 10,90
IR 5429 73.48 127 .85 18.28 1427
IR 4.29 112.51 184,50 45.48 24465
= 4,29 118.23 188,12 35.39 18.81
R 4,29 135.32 193.27 37.56 19.38
IR 4,29 155.88 208.41 39.52 18.96
R 4.29 170.96 227.56 36.00 16.25
IR 4,29 210,22 270.46 56.89 21.03
20ur¢es apd Description:
FEXC = Forelgo Exchange Rate (to the USa dollar)e.
(Subsection 3.642).
GDPC = Gross Domestic Product, Bn. Es., (current)e.
GDPID = Implicit Deflator of the Gross Domestic Product,
{1968 = 100). - .
GDPOC = Petroleum Gross Domestic Product, Bne. Bse.
GDPOR = Petroleum Gross Domestic Product, Bn. Bs.



IR
IR
TR
IR
TR
IR
TR
TR
IR
IR
IR
IR
IR
TR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
IR
YR
IR
YR
YR

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

1968

1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

GDPLAR

320.74
352.51
357.03
369.11
548.33
578401
605.16
631.05
672.35
718.32
768.29
801.1%
858491
913.09
978.31
1009.25
1053.29
11071.33
1152.62
1208.09

GDPHAR

2109.52

2151.02
2273.61
2368.37
3883.23
3651.98
3875.37
3980.08
4161.91
4276.89
4279.3%
4318.59
4565.76
8749.11
8706.52
45669.96
8943.20
5184.45%
5411.08
5543.65

Sourges 3nd Degeriptlion:

GDPLAR
GDPHAR
GDPHOR
GDPR

GDPWER

"W W nonn

- ———

GDPNOH

10.08
10.98
11.80
12.80
14.06
15.07
1631
17.58
16.85
20.92
22.28
23.40
25.38
27.76
28459
30.89
32.08%
33.36
35.57
37.45
40.28
40.91
§3.27
43.21

‘36433

845.78
50.63
55.83
60.91
56.67"

GDPR

13.49
15.06
16.16
1716
18.81
20.88
22465
25.28
25.61

- 27463

28.73
30.18
32.91
35.17
38.59
40.86
41.81
83.89
845.76
87.87
50.92
52.46
58417
57.487
60.98
68459

70.02

75%.80
7716
77.73
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GDPWER

1292.38
1350.69
1818,22
1476427
+2163.41
2259.93
2382.66
2618.88
2536487
2701.73
2837.76
2871.39
2991.93
3122.14
3187.18
.3157.27
3318.439
‘3391.63
3896467
" 3610485

(See Subsection 3.6.2):
GDPR of Latin America, Bune. Bse
GDPR of Korth-America, Bn. Bse.
Non=Petroleum GDPR of Venezuela, Bn. Bs.
GDPR of Vanezuela, Bn. Bs. )
GDPR of Western Europe,

Bne

Bse



——————— "

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1565
1966
1967
1968
1969
1970
1971

1972 .
1973 .

1974

1975 -
1976

1977
1978
1979

GDPPR

2.67
2.8%
2.92
2497
3.12
3.27
3.48
3.784
366

. 3481

3.90
3.97

.18 °

.32
4.58
4.68
8.63
8.65
§.76
8.77
4.96
5.93
.95
5.09
5.24
5.39
5.66
5.87
5.88
5.71

Q

IGGR

T.41
1.50
1.89
2.07
" 2.36
2423

2.42 .

257
2455
" 2462
2.04
1.7%
1.82
1.86
2432
287
2.92
3.70
3.98
3.66
2.55
2491
5436
5.48
.91
7«78
10.03
12.29
13.35
10.9%

apd Degcription:

Sections 3.2,

Percapita GDPR, The BSe
Gross Fixel Public Investment, Bne. Bs.
Gross Pixed Private Invastment, Bn. Bse.

Total Pized Gross Investment, Bn. Bse.
Income Shares to Capital, BnRe BSe

IPGR

3.68

. 3.87

%.85
5.33
6.0
5.76
6.28
6.63
6457
6.77
5.27
.38
8.67
3.80
5469
6-13
5.86
5.38
6«65
8.50
9.38
878
10201
10.22
11.21
14.34
19. 14
18.93
16410

- — e —— - ———

ITGR

5.05
5.37
6.74
7.80
B.86
7.99
84566
9420
9. 12
9.39
7.31.
622
6449
6e66
8.01
8460
8.78
9.08
10.38
10,31
10.95
12.29
14. 18
15489
15.13
18.99
24437
31.43
32.28
27.0%
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KAPR

T.66

9.25
10.24%
10.48
10.91
12.75
1.0
15.83
15.39
16.48
17.78
19.39
2091

22407

28,33
25.95
26.11
2655
27.91
25.05
30.82
37.08
30.91
32.73
31.93
31.55
33.82
35.22
33.30
33.31

~

3e4 and 3.9:



IR
IR
YR
IR
IR
TR
IR
IR
IR
IR
Ia
IR
IR
IR
YR
IR
¥R
IR
IR
¥R
IR
IR
IR
YR
YR
IR
YR
IR
YR
IR

1950
1951
1552
1953
1954
1855
1956
1957
1958
1958
1960
1961
1962
1963
1964
1965
1966
1967
1368
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

KGR

43.76
B6.86
5037
5%.70
59.82
64.16
68490
73.90
78452
83.11
85.35
86.38
88638
89.98
"93.23
97.0%
100.89
104.77
109.93
1148.57
120.36
127.72
136.87
147.16
157.29
17125
130.14
215.86
236.86
257497

LABOUR

1.61
1.65
1.73
1.80
1.87
1.92
1.96
1.99
2.02
2.03
2.03
2405
2.10
2.16
2.32
2,48
2.52
2.61
2.79
2.88
2.89
3.00
3.16
3.29
3.66
4.00
3,27

‘3456
8,93
4493

LWBRC

5.83
5.81
592
6469
7.28

- Te73

8455
9.85

10.22

11.15
~10.99
1079
12.00
13.10
18.27
18.91
15.70
16.94
17.85
18.82
20.10
21.38
23.26
28.74
29.05
33.04
36.20
39.58
43.86
44.52

HFSR

-1.27
—1.56
-1-64
-1066

. =1.81
=218
.‘2068

-2.14
-2,.05
~2.30

-2.54 A

-2. 97
~3.05
-3.41

-3.68 )

=-3.53
"3.3“
-30 54

' -30 64

=256

-3 69 )

-4.07
-5.26
-Te%6

0.22

0.39
=0.17
"‘,00 28
-0.08
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Sourzes apd Description:

.8.
KGR
LABO
LWBR
MFSR

1z

UR
C

f

Real Gross Capital Stock, Bne BSe

Sections 3.5, 3.9 and Subsection

Employment, Millions of Workerse

Incone of Labour, Bne BSe.
Imports of Factor Services, Bne Bse.



YR
IR

YR

IR
IR

IR

=

Sources and Descripticn:

MNKC
ANKR
NKC
MKR
MTC

IR
IR
YR
TR
IR
IR

¥R -

YR
YR
TR
YR
YR
YR
YR
IR
IR
YR
YR

YR
YR

YR

IR
IR

MNKC MNKR KEKC MER
1950 1475 1. 98 0.90 1.00
1951 1.85 . 2.10 0.96 1.09
1952 2719 2.57 1.15 1.30
1953 2.43 2.75 1.18 1.29
1954 " 2455 2.87 1.25 1.80
1955 2465 2.96 136 1+53
1956 3.17 3.43 1.81 1.97
1957 8565 .75 . 2,28 2436
1958 8.24 8.35 2448 2453
1959 5.35 8.72 1.97 2.18
1960 3.78 ¥ 15 1.36 1.38
1561 3.87 4.23 1.18 ' 1.29
1962 8423 8,62 1.27 1.38
1963 8,02 8.29 1.37 1.47
1964 5.27 5.59 1.80 190
1965 5.86 6418 2.14 2.26
1966 527 5.45 2.23 2431
1967 S.68 Se87 2.27 2.33
1968 7.03 6.47 . 2.59 2.59
1969 7.10 6.68 2.68 2466
1970 6450 632 3.51 3.82
1971 6+71 6..13 4441 4.03
1972 7482 6451 5¢17 3.53
1973 8450 6465 5489 3,61
1974 15.00 8413 6.62 3.59
. 1975 19.96 10. 61 10.89 5.58
1976 23.02 11.91 18,95 . 7.7%
1577 .33.18 15492 23.68 11436
1978 39.65 17.83 25.76 11.63
1979 32439, 15.67 21.56 7.97
—gm————— R ———————

Iaports of Non=-capital goods,
Inports of Non-capital goods,
Iaports of Capitzl Goods, Bn.
Imports of Capital Goods, Bn.
Total Iaports, Bn. Bs.

Sectiosa 3.

7:

Blle BSe
Bne BSe
Bse.

Bse

309
MTC

2.64
2.81
3.34
3.57
3.80
4.01
.98
" 6493
672
6.32
5.718
5.05
5.50
5.39
7.07
8.00
750
791
9.62
9.78
10.01
11.12
12.60
14.39
271.61
30.45
39.79
56.86
65.81
63.95
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MTR - MOV IR MRKI MWNERI "HWPI
1950 . 2.9% 67«10 39.0% 85.8%6 60.90
1951 . - 3.18 66.90 37.73 118.49 68450
1952 3.77 69.80 38.16 111.66 67.20
1953 8.05 70.00 39.53 94,11 65.30
1954 8,27 72440 40.33 89.39 63.90
1955 8.49 71.90 39.85 93.73 68.20
1956 5.%0 77.10 45.62 84,27 68.480
1957 7.11 84450 83.40 B7 26 65450
1959 686 99.50 52.48 76409 6670
1960 5.63 101.53 55.24% 78.14 - 68400
1961 5.52 102.20 63.78 72.00 69.90
1962 6.00 107. 10 7531 78405 77580
1963 5«76 97.10 75446 85449 ~ 82.70
1964 749 93.20 81459 84.03 83440
1965 844 9,80 89.66 92. 19 91450
1966 776 95,40 93.87 96.22 95.50
1967 8.20 95.4J 98.80 97.83 98.10
1968 9.06 100.090 100.00 100. 00 100.00
1969 9.33 101.80 98.18 105.485 102.10
1970 9.74% 113.00 106.20 108.67 105.20
1971 10.16 126430 112.50 109.55 110.70
1972 11.048 145.00 119%.00 113.53 115.80
1973 11.26 166.20 125.80 - 120.7% 122.40
1974 11.71 243.80 144.20 142.19 132.80
1975 - 16.19 339.50 165.30 158.98 16110
1976 19.65 B45.80 . 173.50 156.56 170.90
1977 27.28 641.890 185.70 181.96 183.50
1978 29.52 696.60 200.20 198.16 196.50
1579 23.64 678490 215.30 209.87 211.490

- -—— — — - — o — - — -

and Description: (See Section 3.7):

Total Iaports, Bn. Bs.

Inport Unit Value Index, 1968 = 100.

Imports of Capital Wholesale Price Inderx, 1968=100.
Imports of Non-capital 3o0o0ds Wholesale Price Indez,
1963 = 100. :

Import Wholesale Price Index, 1968 = 100.



IR
IR

YR

IR
IR
IR
IR
R
IR
IR
YR
IR
IR
YR
IR
IR
YR
YR

YR~

IR
IR

YR.

IR
YR
YR
IR
IR
IR
IR
IR

-.-.——-—--_-_—..—--.-——.--.———--—-—‘-.---——-.--————--

Sources and Degcription: Subsection .3e6.2:

POPV
POUSAR
POYER
BOYRR
Q0VER

LI T L I | B ]

Population of Venezua2la, Mp. People.

POPY
1950 5406
1951 5430
1952 5458
1953 5479
1954 6.03
1955 6427
1956 652
1957 6+76
1958 7.00
1959 7.24
1960 7.36
1961 7.61
1962 7.87
1963 8414
1964 /7  Bu.B3—.
1965/ 8472
1966 9403
1967 9.35
1968 9.62
1969 .84
1970 10.27
1971 10.61
1972 10.98
1973 11.28
1974 11.63
1975 11.99
1976 12.36
1977 12.74%
1978 13.12
1973 13.62

POUSAR

POVER

POVWR

8.58
8.03
767
8.12
8.21
B.28
8.11
8.79
8.14
8.28
8.19
9.28
9.60
9.86
9.82
S5.87
9.50
9.38%
9.82
9.15
9.10
10.98
12.43
15.28
25.36
26433
26436
28463
26420
29.483
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QOVER

Petroleum Prices in the USA, BS./Bbl.
Petroleur Prices in Venezuela, Bg./Bbl.

Realized Venezuelan Petroleum W#orld Prices.
Venzzuelan Petroleum Production, Bn. Bs.



SLER

2425
2.22
2.60

2.96

3.21
3.70
4.34
613
673
6.86
562

5.86

5.34
6.47
729
7.88
7.85
§.98
9.87
10.83
11.5%
13.44
15.43
18.33
22.31
29.87
33.33
39.46
42.55
§3.55

SLMPR

.88
O0.4%2
0.87
0.51%
0.53
0.59
0.67
0.91
0.96
0.89
0.76
0.77
0.7%
0.79
Q.86
0.90
0.87
0.96
1.03

1.09‘

1.12
1.27
1.31
T«63
1.92
2.49
2.78
3.10
3.28

3.20°
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SKC

156
hd 1.62
1.88
2.05
2.13
2.3%
2.68
3.51
3.94 .
374
3.5%
3.63
3.50
3.73
3,23
4.63
3.74
5.27
5.80
634
6.60
792
8.98
11.01
15456
23499
26.98
34 .00
31.13
33.89

Section 3.3 and Subsection 2.6.1:

QUATIX SLHuC
TR 1950 35.80 1.76
YR 1951 38439 1.87
IR 1952 . 37.88 2421
YR 1953 33.3% 2.48
IR 1954 47 .40 2469
IR 1955 53.65 3.10
R 1956 - 60.88 3.66
IR 1957 7167 5.06
IR 1958 68.77 5.82
IR 1959 - 68.67 5.87
YR 1960 73.38 5.28
IR 1961 80.48 5.36
IR 1962 30.38% 5.39
IR 1963 94,81 604
IR 1964 97.89 6+95
IR 1965 99,76 7«68
YR 1966 953,81 775
IR 1967 99.43 8. 86
YR 1968 100.00 9.87
IR 1969 101.22 1103
YR 1970 103457 1212
IR 1971 11567 18 .57
YR 1972 123.78 17. 20
Ir 1973 160.47 21.28
YR 1974 216.96 '28.05
IR 1975 172.08 231.41
IR 1976 177.19 51.13
YR 1977 178.59 63.53
YR 1978 158.44 7313
YR 1979 194.07 84.04

i 3ougces angd Desgcriptien:

QUATY = Quantum Index of Exports, 1968 =
SLEC = Money Supply {(broad concept, current terms)e.
SL¥R = Money Supply (broad concept, real terms).
SLMPR = Pergapita SLXR.

=

SMC

Money Supply (narrow concept, current teress)e.
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SuR SPR TIIR TXDR TIOR
IR 1850 199 039 0.85 0.13 1.70
IR 1951 - Te93 0.36 .0.81 0.13 1.63
TR 1952 2.22 0.50 D.82 0.15 T«66
IR 1953 2.%5 0«82 0.85 0.18 1.69
e 195% 2.5% D52 . De92 0.21% 1.68
B 1955 2.81 O0.45 1.00 0.2% 1.94%
YR 1956 3.17 0«49 1.0% 0.28 2.29
IR 1957 3.25 0.63 1.28 035 2.99
IR 1958 4.55 | 0. 65 1.27 Q88 2.96
IR 1960 3.76 0.51 0.96 0.59 3.07
IR 1961 3.97 0.52 0.97 0.78 3e42
IR 1562 3«79 0.48 0.97 G.76 3«36
IR 1963 8.00 049 0.97 0.79 3.72
IR 1964 3.4% 053 1.09 0.86 4.88
IR 1965 .78 0«55 Te12 1.09 8.87
TR 1567 5.3% 0.57 T.25 127 5.28
IR 1968 5.80 0«60 1.30 1.31 5.5%
YR 1970 629 0.61 te36 1.77 S«91
IR 1971 730 0«69 135 179 Te59
IR 1972 8.05 0.748 T<40 1.89 T«68
YR - 1973 9.48 0.8% . 138 2.15 10.29
" IR 1974 12.38 106 = 1.68 2.6 30.02
IR 1975 1731 154 2.19 2.86 25.45%
IR 1976 18.10 1.86 2.02 3.C3 20.51
IR 1978 23.92 182 2454 4.%1 16.68
YR 1979 22.74 1.67 243 3.5% 19.06

sources apd DPeggrlptlon: Sections 3.3 and 3.8:

SHR = Money Supply {narrov concept, real terms).

SMPR = Percapita SXR.

TXIR = Indirect Tax Recelipts, Bn. Bs.

TIDR = Direct Tax Receipts, Bae. BSse.

TIOR = Petroleum Tax Receipts, Ble BSe .

(738
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TITR TITPR TERMT . IEO0OR I0LAQ

YR 1950 2.68 053 179.21 017 -
IR 1951 2457 0.49 168428 Ce20 -
¥R 1952 T 2463 Oe87 168.61 0.30 -
IR 1953 2.72 0.87 17683 0.33 -
IR 1954 2.81 0e487 172.93 0437 -
YR 1955 3.18 0«51 17399 Qa2 -
IR 1956 3.61 0.55 163.68 0.50 -
IR 1357 ba62 0.638 165.92 0.68 -
IR 1958 8.71 D67 159.12 0.72 -
IR 1959 5.20 0.72 12030 0.87 -
IR 1960 2.62 0.63 113.30 T« 26 205.53
IR 1961 5417 0.68 112.72 D85 184.88
IR 1962 5.09 De65 “108.88 De89 188.67
IR 1963 5448 0.68 112.15 0.98  193.07
IR 1964 6.83 0.81 112.02 0.80 223.37
IR 1965 708 0481 102400 0.87 231.90
IR 1366 781 0.82 105.14 0.90 246.28
IR 1967 779 0.83 108.30 1.06 2584.57
IR 1968 8.15 0.85 100.00 0.89 29087
IR 1969 Bel6 0«85 95.28 1.08 302.80
IR 1970 9.0% 0.88 9027 128 281.86
IR 1871 1073 1.01 95.41 1.10 255413
IR 1972 1093 1.00 8§5.03 1.31 233.60"
IR 1573 13.82 1.23 108.24% 2.25 243.1%
IR 1974 33.86 2«51 17%.12 1.26 190.35
IR 1975 29.49 2.86 96.57 1.15 163.18
YR 1976 25.56 2.07 80.08 1.26 157.87
IR 1977 25.14 1.97 5717 0.99 163427
IR 1978 23.33 173 50.66 0.95 14761
IR 1979 25.03 1«84 80«59 T.42 134.62

Sources and Descriptiopn: Sections 3.8, 3e7e1, 3e641:

TITR = Beal Total Taxes, Bhne Bse

TITPR = per ca a TITR. -

TERMT = Terms of Trade (SubSe 3e7<1)e

INOR = Real Non—-petroleum Exports, BlRe BSe, (SubsSe 346.1)

I0LAY = Petroleum Exports to Latip-America, Mb. Bbl.
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IONAD IOWE) 100 XTOR I0OLAR

YR 1950 - - - .24 -
¥R 1951 - - - §.53 -
IR 1952 - - - 8,81 -
TR 1953 - v - - 5.01 -
IR 1854 - ' - - 5.47 -
IR 1955. - - - 6.19 -
IR 1956 - - - 7.00 -
IR 1957 - - - 8.15 -
IR 1958 - - - Te26 -
IR 1959 - - - - 759 -
IR 1960 5719.14 19101 950 .42 7-78 1.68
¥R 1961 5214846 229.72 976.70 5.06 1.72
YR 1962 559437 -275.66 1067405 10.28 177
YR 1963 560.92 296.28 1089.75 10.74 1.90
IR 1964 610.93 27082 1186.82 1126 2.19
YR - 1965 623.94 26130 1157.01 11.82 - 229
IR 1966 618.94 22717 1138,53 10.78 2.3%
P 4:: 1967 689448 287465 1198.57 11. 19 2.38
- YR 1968 66045 217498 1213.51 1143 278
IR 1969 691.68 210.10 1288.94" 11.39 277
IR 1970 768,96 . 189,51 1266.41 1152 2.56
IR 1971 767156 17714 1198.0% 13.15 2.80
IR 1972 730.63 133471 1121.76 13.9% 303
YR 7973 773.66 129423 1149.81 1752 "3.71
YR 1974 698.85 11028 1008.45 254487 4.83
IR 1875 495.28 98.74 761.44 20.05 8,30
¥R 1977 879.96 69.72 71685 20652 b.67
YR 1978 466.14 85.084 708.86 1857 3.87
IR 1979 486.83 125430 768411 22. 49 3.96

-]

Soyrges gggcﬁg§g;;g;19g: (See Subsection 3.6.2):

. X0NAQ = Petroleum Exports to North-Aperica, M¥n. Bbl.
IOWNEQ = Petroleup Erports to Western Europe, Mne. Bble /-
1090 = Total Petroleur Exports, 4ne. Bbl.

ITOR = Total Petroleum Exports, Bne. Bse.
XOLAR = Petroleum Exports to Latin-America, Bne. BSe.
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IONAR IOWER ~ XORESTE IXTR IUVIR
TR 1950 - - - 4,81 109.50
IR 1951 - - - B.73 109.90
IR 1952 - - - 5«11 113.90
IR 1953 - - - 5,34 123.50
IR 195% - - - 5.88% 125.20
IR 1955 - - - 661 125.10
TR 1956 - - - 750 126,20
IR 1957 - - - 8.83 1840.20
YR 1958 - - - 798 138.30
IR 1959 - - - - 8.86 119.70
YR 1960 .25 1.56 .28 9.048 115.00
YR 1961 5.8% 2.13 0.33 9.91 115420
YR 1962 5.37 . 265 0.86 11.13 111.90
IR 1963 5.53 2.92 0«39 11.68 108.90
Ir 1964 600 ° 2.66 0ett1 12.06 104.40
IR 1965 6417 2458 0.38 12.29 101.80
IR 1966 5.88 2.16 0430 11.68 100.30
IR 1967 6.06 2431 D44 12.25 99.50
- YR 1968 6e22 2.05 0e&2 12.32 100.00
YR, 1969 6.33 1492 0.37 12.47 97.00
TR 1970 7.00 172 0.2% 12.76 102.00
IR 1971 8.36 1.9% 0.05 18+ 25 120.50
IR 1972 9.08 1.78 0.05 15.25 123.30
IR 1973 11.79 1.97 0.06 19.77 17%.90
YR 1974 17.72 2.80 0.13 26473 424 .50
IR 1975 13.04 2.60 D.11 21.20 337.50
IR 1976 13.64 268 0.08 21.83 357.00
IR 1977 13.78 2.00 011 2151 366.90
IR 1978 12.21 . 2423 0.26 19.52 352.90
TR 197¢% 14.32 3.69 0.52 23.91 583.90

Sources and Descriptlon: (See Sectlon 3.6):

IONAR = Petroleuz Exports to Horth-Amerlica, Bn. BS.

I0OWER- = Petroleum Exports to Western Europe, Bn. Bs.
IORESTR = Real Petroleuam Exports to the Rest of the World,
Bne Bse. . . .

ITR =z Real Total Exports, Bne. Bse.

I0VIR =

Exrport Unlt Value Index, 1968 = 1C0.



IR

IR
IR
IR

‘YR

. T T e ——— ———— — —— —

20urces apd Degcriotionm:
Y¥C = National Income, Bhe
Natlonal Income, Bhe.

INR

YNPR
RVEN

RUSA

IR
YR
TR
TR
TR
K
IR
IR

TR.

IR
IR
TR
YR
¥R
YR
IR
YR
IR
TR
IR
TR
YR
IR
YR
¥R

=

1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

YNC

8475

9.71
10.41
11.09
12.36
13.28
18.96
17.07
18.59
20.08

19.70 °

20.33
21.88
23.96
28.06
29.97
31.19
33.06

37.24
42.710
U606
51.55
61.88
99.91
106.51
122.26
139.76
152.48
189.60

INR

9.76
10.99
11.76
12.57
13.83
14. 86
16423
17.68
18.94%
21.78
21.56
22422
23.87
25.62
29473
31.62
32.28
33.82
35.55
3689
40499
nz.og
45,20
484 40
S4a15
56« 62
63.26
67.06
68482
70.1)

INPR

1945.29

2090.73
2138.70
2189.32
2319.54
2387.56
2511.18
2637.73
2820433
3031.05
2950402
2951.76
3055452
3171.02
3555.85
3653455
3603.32
3648413

3723.72

3738.21
3988.91
3966433
4131.63
8291.17
4655.27
4720.93
5117.77
5265.17
5248.64

5146467

1

RVEN

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
¥.50
4,50
4.50
.50
4.50
4.50
4.50
.50
4.50
k.50

550

5.00
5.00
5.00
5.00
5.00
7.00
7.00
7.00
7.50 ’
1.00
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ROSA

1.75
1.75
1.75
2.00
1.50
2.50
3400
3.00
2.50
8400
3.00
3.00
3400
3450
4,00
4450
8450
4.50
5450
600
5450
4450
4450
7.50
7475
6400
5425
6400
9.50

" 12.00

Percaplta YNR.
Yenezuelanr interest rate
USA prime rate,

(See Section 3.2):

Bs.

Bse, [(Teal terms)e.

(current terms).





