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3. Typology of models for developing economies

Theorics of economic development investigate the process by
which a poor, stagnant economy can be transformed into one
whose normal condition 18 sustained growth, There is 8 general
agreement on the principal changes that characterize this
transformation: an increase in human skills, a rise in the
level of investment and saving, the adoption of more
productive technology, A subuxtantial change in the composition
of ountput and &gpiﬁyugai, the develpment of new ingtitutions, '

Tﬁ; main qneﬁzi#a,is kat these changes cAn be &aeeiar&teé 
: p "Tﬁfeen over a8 iiﬁitEd per;ud

’ ,,;} ;he saypiy of zmgart
’6§§$§éiii§§ aaé Ef?fifﬁst st any moment in,t;mp these favtar‘f;
supplies represent ﬁgﬁtrnte titits to tﬁ&&ﬁﬁie grauih. | ’

: 8 : ] *éeﬁﬁiﬁpﬁﬁﬁi
,gvaa the %ﬁ?iﬁgﬁ*iﬁ?ﬂsiﬁﬁnt :eiatzﬁnskig aod. tl ,
~ of substitution between capital and labor they are unt ad ‘ﬁ'
for the open economies of less developed enantries, In o
general less developed countries have been able to ?0:&&‘@&; 1 
1 of

level of investment much more rapidly than the leve




saviang It was obvious that the bae—rap type rrowth qodel«
with a sovin-rsg gap that causes iuvestment binited growth

had to be improved,

() 1t was observed that apart from the favestment linitation
as n sceond factop shortages of inported soods provide a
Pinit o turther growth for less developed countries, Hapid

grovwth requires a Large increase in the supplies of wochinery

el oegipaent, rew materials, and other manulactured ;fmuis

that a. o typicelly u*apmte'd in a poar country, The luﬁt ept ol

i?ﬁdﬁ timived Lrﬁﬁth Wis 1&&;9&&5@& hy formalating esnegap
type medein, the kradlng rap h@;ag cﬁuﬁed,bg ik# 1tmx£aé
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““w—tar hat%ﬂxng wacroeconomic models for develuping countries:

The models should reflect the dual nature of these ceonomies
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and their internal rigidities, lbhey shonld 1ncarparate hoth
long=run growth anpects am! shert-ran f)ciiyﬁi swihpe tH
eutput and prices, The level of Jisas regation and detarl
should be such as to perait au evaluation of the trade-aft s
whieh are of special relevance to the developing eronumies,
Tg mention o few, the trade-of{ between price stabiiity
{particularly for couniries with solatively high rotes af
inflation as in some of the Latin Americsu conntries) and
growth, the trade=off helween sectoral balance and grov h on
the one hand and domestic savings rate and a:tsgﬁai €S§i§ii
requirements on the other and the trade~off between gurrent
o external rsgi%ai needa and the eaaatfaiﬁt &&1&% debit service

imposes in the fature, ?ixtgi and ﬁﬁﬁf%ﬁfﬁ sectors and the

twiiw el ,
 be out of gfﬁgartzaa o Lbe iﬁ:?ﬁi of iﬁkaréeggﬁﬁset and i”i"5 

' év:1¥a§ie data base.

(&) For muny developing gaﬁairiaa i#%ﬁ%ﬂﬁ%i#ﬁi models have
h*eg eﬁaﬁifnetaﬂ and a watural extension of this £$ﬁhﬁig§v
ﬁié be to explain final demand coaponents by stochnstie

 equations which reflect sconomic h¥§§¥i0¥  The i??iiﬁtﬁiii%f

‘of this sppealing i§§¥§t§§:§iil be limited in practice, ﬁﬁiﬁ
jky the ennrmous data ?tgﬁirwmaaia, Necent wadel pailding
; yreiasen for the §a§i§§ ; ' ';?~,_r1ff h follow this o
‘ga&gégia will yrasiée more 14 tion, s




Y mta hase problems

In his book "Astan I we: A Iaquiry 1nte (he poverty of

nationa®, Gunnar Myrdal stiributes statiniiinl datg fay
developing countries wih "1 best naesripin’ and Textremely
crude guesnes”, le concludes that "the pesuliing sountsins

of (igures have sither ac meaning ar 8 seaning ot her than
imputed to them. Eapirical rescarch thus becomes fauity and A
shallon ,H“‘J(ﬂfm& A 1968, p.ui of Utie proface and p. iR } L

A similar view in expresssd &y L.WHITEMEAD E&iﬁ%} . bia
article "Bunic data in poor countries: the Bolivian case”

*Me may have to admit that up ‘e aey e really are wot ina
miii& 1o tell how Lhe BBin rconemic variabire aee ﬂ%i%{
in large arens of the thivd werid® (p.226).

Lvery oconumetrician who is surking on o ssdet is seare of the
fact that the underiying deta arec seriously deficisni gnd
usually sckuowledges the prablema with the doin base by soee
riteslintic disclainers: the durs are of uneerinin quality

and the periesd of obnopvation in very ahnrt but this is the
beat that is svailable; the study shoes st le.ut in shich SPeas
Athe data collection sfferin have in be nirengihoncd. laving
 pretected his flanks o1Lh theos disarming assertions (e
sconometrician teo often precesds o aet in precinsiy the
wey he would have acted had the dats been abandant and
retiabie. ([a.nmounIE G.1978 ,p.0).

Trade statintion constitute the only dote in shich most
econometricisns are willing o place a good ‘eal of coulidence.
Hut even these figurss revoal very substantial discrepstcive




whek, tor exanple, T A R groturus of the

iﬁiﬁtfiéﬁ fpadiiy CRFLBETS.

Moxt dubiiaus wre probably prtee setiatnrs, Weights are very
if%ﬁﬁ Based an sRIYERS gupdurled suny FEars A9 when the

Be ceaRURY Was Vel 4108 epnr [rom what

Fuctuie ol & iy

eitn the g
t Keaya shauid ats al

Based an the vevised dats cith & very stmilar sproification

pudl gate s that sRvings are wot Likely te be an faporiant

jatie aad that the tende gap rather than the

faawe 1y the




i RS

savings gap is liable to be the dominant one, ( [A,suumux 8.1‘372],
P:ﬁ).

In general we have to accept that statistica! data for less
developed countries contain serious errors and biases which

questio. very often their value of information.

in addition te the erros in the data it is ‘ﬁﬁﬂtlg obuerved ;
that the same muﬂu for an tgsmia wrhth might im: L
differcat meaning in a hu hwinﬁé country ﬂwatﬂi with o

. - éﬂéh;ué country.

ﬂ;'u inappropriate ta mn th; wedtern wmum af
yuent for less develuped caﬁﬁtﬂn. ﬁaiia it is im

are genersily uaveluntarily idle, this cﬁmept in mot awiémiie
for tess developed countries, In these eountrien the phenowen
of labor wtilization can aaig be realistically u;wrnt&eé by
measuring it by a combinat ion of three factors, i.h
g&niezmﬂau, éaratim, g e fiaim&g‘

1»1;@@,4“ the a&ilaﬂl of ststiuiul m;kn«%qx t&u éa

ation in not kapems or eaa be i» od msk;tsa, }allyt o
Mention should be mede of credibility checking by the conpiiiug
Mgencies not only for the aggregated but nlse for the o
anaggregated figures, Por example the distribution of certxi# =
_ratios for individual respondeats (such as employment cost to
value added for individual establishwents) has to be found
within reasonable limits,
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An other means to improve the quality of the data base are
post=enumeration sample surveys, These quality checks are
carried out with small samples and proved to be extremely
usefull in developed countries, This statistical techniyue
enables to quantify himses in particular setis of statiastics,
e.g. because of laeck of returus from respondents, ln many
cases sanpling offers a solution te get the necesnary infapant ion

. nhout ~iu§mﬁgat economic variables,

. ity of the date by some zninrasgt u@isnr& Gﬂﬂriﬁ!! '
‘ﬁgtailud tnformation how the dnta were eﬁﬁpiiedg Further
-‘ utﬁx§rns might call for an ggrea!tﬁ% on qnaiity ;taﬁﬁagﬁg fgg ‘ ;gf
- '*’i“”‘““* data which could be met only by the application
ren ia amra&i#& &m&‘; :
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5. Paramcter estimntion techniques

Far too less attontion in the sode! butiding preceas I« -
developing countries is probably given to the statistica)
estimation problem which is clossly reloted to the guslity
of the data hase,
Tthere in & commen aareement that aodels eatimnted from tine
series consinting of 8 Lo 12 wore or §§%@ reliable
~obrervations which is ususlly the eane far lonsn ﬁ?ﬁgﬂﬁé
conutrien, do net need saphisticated sionl taneon ~
. techaiques. But one hos alsa to question if &k miy
| :;@;i“ single squetion ordinery least : Sgunres
Jiga sdequate estimation mtkﬁ,

The casy availability of cumputers and &;ﬂtﬂiﬁ pragr
tends to suppress erucial Asnanpt i ions under which this
tttiﬁtitﬂ technique is eniy ﬁtii, sbave all that there is
6o prior infereation svailable thut the paremeters to be
~ extimated and that mﬂ AT® Ro errers in the regreasers,

' '*?fﬁ;g shorier the time series and the mare unreliable the dota,
~ the less informntion is ‘contnined in the Lime series for

~ parswster eatination purpeses. ln this situntion the

. OLB eatimator vhieh boavily velies on the centont of

information in m regrensers will sosn fail ta give mﬂﬁh
paramter estimatos

Given Lhe poor quality of the dota base the pareseter estimntes
can be impraved only by Ancorporating as wweh prior infornation
about the paramtees an posnible in thegatimation procedure,




taually we have priar iuforwation available aboul the patameter
apace, & [act whieh heromes evideat shen we select Trom a

set af altermative cquatious the "hest" one.

Kauroes fap prisy 1 uformatieon ace peoanomiv theory, inter=conntey

comparisons, and the uae of trass=sectivn evidence. The la

dpserves #o-h #tientisg ginee it hoay ils own merits in mpmv;ng

the quatit; of the data base.

eal est iimﬁiﬁﬂ ten!fmiqut in ex;wvigé to
¥ space fm& vime

lity, In the caaﬁ i




be Mivmptse (o thtegrate neneconomic factors
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M thoph many economists have recognized that differences

in the economie performance of different societies camot be
explu:ned by economic factors alone, few have atteupted
systeastic analyses of Lhe respective roles of economic wnd
noneconomic fuctors, 1ADELMAN and C.T.Momts [o. 1968 ]
have nndertoken an important step towapd fitling this
gap in tm Literature, ‘

cracial

T Lf,;r uttempt to huild mintggrumd eeoﬁawtrie wode ut‘
ﬂriaaw&aﬂe and w!xuui change in md@rﬂvwiapnd
eﬁam;ie:. The wuodel is wﬁutwtwd by namwt a nm}wvm&
rp;ra sion annlysis wnd iy based upon éatn whwﬁ mmriu‘ f

o 1 e wnomic, social, and polivienl Qharm‘h*;‘isiiﬁﬁ of 74

under. developed nonesamuani vt nations é:;riag the period
197 - 1962, ihe model consists of 14 squitions in §9
variahles, ‘ “

Lxogenous to the medel are: tie uum of nag s em&menim, |
iiﬁ degree of social tension, the hvel of a&etgmg of

physical averiﬂwaﬂ mmg;, tke Bﬂiitiewl swoagm; ai‘ ttw
‘\miitary, m;é the politieﬂ strenght of the tmﬁitiuml ‘

e i;gas;ﬂn ef endogenous wodel varviables are.‘nia 'sf' imgraw
; of financinl iastitnﬁwa, of iodustries, of agricultural

}arm&ne!irnx. of hma resoureces, the extent of litencar, of
social mebility, of social teunion, of leadership emitm&h .
and of political stability,
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The authors' model building philosophy can be demonstirated

by their statement that "there are no firmly validated

theories of the process of socioweconomic and political change",
therefore they "consciously avoided a priori specification

of the functions", instead they "let the data specify the
model", Therefore extensive use of step-wise regression

was made Lo find the equations of the model, The suthers
started with a group of 28 variables as candidates for
inclusion and let the computer choose those most stroagly
associated with the dependent warisble.

After ;gztbi}iniim of this wodel there arcse & yory

~ discussion sbout the metho jolo iy of econumetric sodel imisi@g
[ s.5.nenmy 6.1970, P, 10} .

. %ﬂ;ly criticised were the unstruciured

for we have at least some informution shout the logicsl r
relationships among variubles. "No statistical technique

can by itself seperste out caneed, eftects, and joint effects
or even the most important sssstistions asuag slesely 5

k »aﬁrreiataﬂ variablesi but completely unstructured techniques,

in which theory and prier knowledge are neither tested nor
used to order the relationships ere the kely o
 produce mesningful results® ( P.ECKSTEIN, p.2% ).
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7. 1wo gap models

Most underdeveloped countpion depend heavily on external
resaurces, Theoretical studier on economie development suggest
that & moderate volume of externsl resources may make pospible

& substantial increase in the rate of growth of an underdeve loped
economy through fiumncing investment as well a8 through providing
the additionsl (wperts required te sustain & higher level of
tucome,

To deteraine the smeunt of external resvurces for & specifie

developing countey to suntain @ specified target rate of economic
prowth H.B.CHUNERY proposed the "teo K&p" concept, The cenitral ‘
idea of this approach is that development tends to creste Sit&ﬁii%ﬁ
which, st various points in time, are characterised by o

ﬁitﬁiif&f supply of all but one or a few of the facters required
for continued development, Por these few, a gap betesen the
qaeuiity supplied and thas required slows growth or halus it
ﬁmh&iiﬁ Shea growth is thus linited by & bottieneck, there is
snderutilisotion of sther factors. Poreign aid can soerve s o
aeans of breahing the bottleneck, thereby permitting fTuller
atilissrtion of sii Fesourees and @ continuation of development,

Thie gop smalyanis us wally concentirates on & mig&imetmn
28p and on isparteanpert gap. Yoo gap wo'els are usually of ein
fallowing steucture:

Por & given target rate of grovth the required investwents sad
imports ere derived By stechasiie relationships, Similar relationships
&re speciliod betwsen consumption and ssports and the target

rate of greoth, A saviags S8p sppears whon the domestic savings
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rate is below the level necessary to permit. the investment

required to schieve the target, A trade gap appears, however,

if with adequate savings,
aid breaks the import hottleneck and

permits the target to be reached. An example of a simple
two gap model is the ECAFE model for India United Nations,
Leonomiec Commission for Asia and the Fer Eut.[ﬂ.l%s] , which

we present o8 the following page.

the flow of imports is btelow the

required level. Here

A firat exteusive trestment of the twe gap model approach is

given in H.B,CHENERY and M. BRUNU [ﬁ;tm] . An extensive and
_systematie study about the amount of need of foreign assistance
for less developed countrien is reported in #, B, CHENERY and |
A.M . STROUT | @.1%] . Two gep wodels for %0 countries are used
fnr % te 10 year projections, L ‘ i

in "Trade prospects and capi tal &”4‘& of wug ing emmr%ﬂ" "
UNCTAD 6.1968 published 38 country wadels of the Awo gop type.
For sach develeping country the implications of both s "low" and

s "high" rate of growth on the investment-ssvings snd import~ ‘
export gap vere emsmined. Projections were wade with this models
for each individesl a#ﬁnwy and for regional aggregates, ‘

been published by ECAPE, “Feasible gnﬂ.& ;ﬁﬁ

A similer voluse has ‘
u the ECAPE region”, [s.1968] .

trade gap projections |

cts of policy variables on the
tiestion would seem Very bl e
h the developing countries

A major %jfeétiuk against these
ao specify ewplicitely the effe
economies of interest. Buch speci
in the exploration of the exteni to whic
themselves could lover varioun gaps through appropriate policy

nizes. (1. BENRMAN 6.1971]
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1. Consumption

In C = ,B94 Y «,192
2. Net capital formation

Inl = 1,192 1n MK +,432
3. Imports of raw materialas

In MR » ,590 1n Y +,789
h. Imports of investment goods

MK exogenous’

5. Imports of other goods anml wrvietg,i' -

MO = 43% (MR + EE)

' tal i#;wrts required as 'tﬂ
net émstig product




7.3 UNCTAD two gop model for Argent:ng

The UNCTAD two gap type model for Argentina whs publi«hed

in "Trade pro-pects and capital needs of develuping countries”
{G.l%hﬁ]and serves in this survey two purposesi First,it is
within the class of this type of models of rather large size,
second, it can be compared with the UNCTAD general equilibrium

model which we will discuss later,

The model contains the usual production function relating
‘real gross domestic product to lagged cumulative investment,
Ia the projections this relution is used to generate required
real gross investment iaveis in period t for exogenously
- miven Yeveln of real gr as domestic product in period t#i,
f/_s‘!rtagﬂs in iﬁgerts of raw ﬁntartﬂiﬁ aud iutﬁrﬂﬂdiﬁia praﬁuets

_kata a ma;nr haitivnack shiéh prereutzé the érgeﬂtzjé

any'frat agﬁratxng at full cxpac;ty. It thzrefarv,
reasonable to consider iaterm&éa:t: imports 6s a fiatﬁ,:
limiting production, aud to introduce them as an a:ﬁ%saatary
"varaxh%e in the nggregaté preduatien function to aecaﬁat fﬂt
autpat &slut egpnextg ieveia.
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LMD two

List of equations

. Capacity gross domestic praduct np foctor cant
VC exogenous thes normalized an €1F
VC = 270 CIF(1) +2867,%)

<+ Lrosx domestic praduct at factor cant

V exogenous - = then sorealized on CI¥
V=, 1% viriy) «3. 721 M #5¥45, 49

: 3. Chauges in stock of agricultursl producis
% IS = ugg

Private consumption
CPR » 1,006 YO +,655 YN® assfﬁ:f
isﬂﬂmm gau&mtiﬁ '

9, ”hgmﬂ of iﬁ“iiﬂﬁ& mﬁ : :
M - .iﬂ? P =9, 082 ar *h?&? ra %&g&
10, &t?ﬂw mwaig {eselinding fﬂ%ﬂ
ﬂ - ;3%‘5 ;

i ni’ miumm;
Xor o
. Emﬂu of goodw and ﬁ:ﬂim
oo A6 o VT s X8




- -

15, Imparts of goods and services
Mo MC o+ MR  MF o« Ml « NS

16, Impert=eaport gap (excluding factar paymentis from abroad)
G e ¥~ X

17. Interest paymcats on private foreign Jebt
PPiNe = 040 CBOe(1) =,V

§8, Net direet fuvestment incoue
PPPRe o (A CPIe(l) +4,03

19, Grenn nationsl income ot facteor cost
t oV« (FPFPR » PPIN)

* 20, Gress wage inceme

W e WY SAIIER 7T




30, Total net borrowing abroad
BOoc = TG - Pl¢

31, Private foreign investument
. Flc *
2. Exchange rate in pesos per dollar
LR *
35, Cumulative net borrowing abroad
Clive = BOc + CBoe(1)
34, Cumulative private foreign investment
CPle » Ple + CPlc(1)
}3, Cumulative grose fisxed investwent
CIF = IF + CIF(1)

i’atﬂ gross capital faﬂmtinn . e

1 e1P + 18




Lol AQ!“.LMAN-(ZIHQMZNY wodel for Lrecce

We will use 8 mode! for Greece published hy I.ADLLMAN and
i1,B.CHENERY to Jemonstrate the relationship between a two

pap type model and A general equilibrium macro model {6'1‘3(16}.

Based on dnta from 19350 to 1961 a set of d.isaggregated functions
for the following sectors of the ecunomy were estimated:
consumption by households and governnent private and public
'yg;*ésa capital tormation, imports of goods and services;

exports of goods and gervicesn; 8 éeprvciatwﬁ function and

two tax functions.

!’ﬁq ired net 'f&géig}i'ci ,

vaneous soluti

Ay f*ﬂatwely we night r'
xageaansly and 1nvagugﬁm a 7 i
of farmgn wssistance a mxriatiou in the t:amtai inf
 the Hmta to gre\nh in the given circumstances, The i*a
?égsibilxnm are’ (i) saviﬁgs-hmted grﬂmth, for ﬂiigh it
ia nssmm that the investment determined by the nwdel is

5 gatml to zmqtaia the %e?ei M GNP and (‘1) xm;mrim%'

. a@m& that tbﬁ«u‘

”"%evea of GNP u“&, eymi

inte equation (i&} mu% 50 Jé’iﬁj{ far Vi




Vs 2,01 M +3404,9 PM - 2704

Imports are in turn limited to the mum of export eArnings
and capital inflows, Substituting for M from (20) - (23)
and (25) pives the following expression for import-limted
GNP (VM) as a function of external capital and time:

VI = 2,61 F +344,9 PM +1782 TIME +97RO

A similar expression can he derived for the case of
savings-limited growth, To establish the link beiween
investment and capacity we replace the investment eqnat.um;
(7) = (9) with the alternative relation between gﬂfu
investiment am% autgub

1.2, ??a*iw v{;}) +1076

over tim ﬂ%gn szwdwtin atpme;ty msi iizs iimmmag
are the factors limiting grerth The expresssion for
: anmg;-tiaited growih in:

VS = 1, é?ﬁ vi1) +, 3622 F i;ﬁﬁﬁ? :{x) aﬂaﬁ

. The :aainia !ar Upeece ;i&wa tha t&ﬁ to 39‘5’?‘ he Pﬁ”:

i ion of externsl assintai 48 to make up the gap ‘
¥ twsen savings sad required imutnai, while, since I
- tlﬁﬁ iﬂ%ﬂf%ﬁ%fﬁart giﬂ &is hum iaguaawgly m mm%f
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model for Urecce

List of equations

1. Consumption expenditures on foud, heverages, anmdl tobacco
CF » ,315 Y + 11540

2, Cousumption expenditures on clothing and other pervual eflects
CC « 131 Y « 1024

3, Consumption expenditures on rent, water, fuel, light, furnitare,
and household operations

CH = .212 Y - 1722
k, Consamption af services

€8 =« 2 iSYs-’!i?l
5. Totel private consumption expendiiures
Eﬁﬂ!%ﬁ&‘*f:&*m
gt gaasmp: ion mmmh iarﬂr




13.

14,

15,

16,

17,

18,

19,

<1

te

Imports of food, beverages, and tobacco, and animal wid
vegetable oils

MF = (019 V «7,2 PM + 1695
Imports of crude materiale, mineral fueis, and chemicnls
MI = 051 V =17.7 PM + 2304
laports of manufactured goods
MM = 0604 V «9,7 PM - %08
lmports of machinery and transport equipment
MT e 184 V =76,1 PM -1801
Imports of services
M8 » 065 V -21,1 PN =732
Imports of goods and services
Mo MF ¢ M1 + MM + NT « M8
Index of the ratstivt price of importis, lﬁﬁiﬁiﬁﬁ
Pﬁ » '

"Lixtggttiin niit

XF = 198 ¥§§§ é %iai

’flfugtnz;é'gaaési

;traﬁxptrt equipment

XM o 18 TIME ¢ 146

°¥f»,£;§¢r£: of nervices

X8 = 321 TIME 70

V?xgart; of goods and ttrticéi

X = xrf¢ XI s Eﬁ + x;




t

-]

Qﬂl

29.

.

.

",
o

Direct taxes amd troasfor payment-
Th » 092 V « 757

Indirect taxes minuy subsidies
T = 132 V = 1284

Disposable 1ncome

Y=V «b=-T1T1~10 -
Depreciation gh‘%

D= ,021 K(1) = o8
Lnd of year capital svock

K= (1 «D)+ K1)
Gross savibygs

§ e Vel=Gsesle«F
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RadoJpeeadie feotares of MACEOeCHnome 1 1)

MUl Fay ey e,

A reononieg

Two sionps of nacroeconometrie mudeis for few. develooned
§ i §

coanliries can he roughly diatinguished accaording

attentiop they

 the
give to gupply or demand in the e anomy,

Firast model buildine exercises for developing econame.

followed clusely the voncepts used for developed economles,
which are, hy and large, ba.ed on the
effective demand, Bince p

Keynesian theory of

roductive capacity in these

coantries is very large, the emphanis is on the
of the natioaal ccounts, the probiem
necessnry effective demand,

expenditure wide

being to create the

A typical example for such a demand oriented model ig

8n sconometric wodel of Puerte Riceo published by M.DUTTA and
V.8 Eﬁ_iﬁéﬁl. Total demand is explained by sis equations

for private eangﬁnptin%? two equations for iavestment, and
three export equotiens, fﬁi#&'iﬁﬂ!ihtr with eight import
equations describe the strong linkage of the Puerte Rico
economy whith the United States. Gross domestic product ,
is obtained as the difforence between total demand and imports,
Gross product of the sanufecturing sector is determined by

& linear production function with total tavestment and
enployment in sanufacturing as factor inputs,

The same emphasis ton the demand pide in given in an econemetric
model of Columbie built by K.MARSAN [6.1969]. The wode! (s .
developed under the severs conatraint of iiaitsd~ﬂv;iiabiiity
of deta. It uses snnusl cbservations for the semple peried
1951 « 1962, Tetsl resl private consumption per .apita is
explained by disposadble fucome and the distribution of income.




Investment 18 disaggregated into machinery and equipment,

The acceleration priciple is

construction, and inventory.

bacically used for elpllnntion.'ln addition imports of

gorods have been added in order to estimate the

capital
eign availability

dependence of investsent decisions to the for

f capital poods not produced at home, The five components

(capital goods, raw materials and
and

of merchandine imports

intermediate goods, construetion materials, fuels,

sre ezplained by real GNP, relative prices,

consumer goods)
te of

net foreign anssets as & budget constraint, and the rea
import duties. For the export sectlor a separate equation is
estimated for ckpﬂ?  ffee, being o dominant component

of tutel Columbian esports, Production functions are

tal output, the wanufacturing sector, and the
ly. Output is simply determined
city

entimated Tor te
construction mecter, ?’*?*%ﬁi?ﬂi?.
by the level of capitsl stoek adjusted by the cape
For total as well as sectoral output, the

utilisstion retie,
seme cepacity utilisation ratios heve been used. The cepacity
k points of output

output has been setimated by joioing the peal
within the sample period, The capacity utilization ratie

is determined by the unintended inventory level of the past
‘twe years while changes in unistended inventories sre

;gﬁragi;ated by changes in the inventory sales ratio, A
generalized version of the quantity theory of money has been
ased Lo determine the general price level, An important
cteristic of the model is the determination of the

chara
exchange rate within the aystea,

‘Recent trends in aodel ‘mildiog tor developing smniﬁgﬁx; :

giva‘sﬁ§§&¢a¢ig§i§'n§§§ &ﬁ?ﬁiﬁis te the supply ein#iti-,}f': ,
, well familisr we Lo

| As this ;gprogéhc; i?e‘ﬁféﬁikfy'aﬁt yet
extensive deseription of twe models built by Con

will give an
UNCTAD.




8.2 UNCTAD macrocconometric model for Mrpenting

*
A remarkable feoture of this model is the highly disaggregated

supply side with four broad sectors: agriculture, manufacturing,
infrastructure and services, “ach sector is 1n ture divided

’intn a number of subsectors, UNCTAD [G.l‘)?‘&]

As fur as the supply of wanufeeturing output is cencerned a
distinetion is made between capacity output, wmeasured from a trend
through peak values, and actual output. Actual output
originating in the wanufacturing sector depends on utilised
capital and labor, Bince actual output is determined later in
the model, this equation actually determines employment in
the uuauf:cturiug sector, Equation (31) uses the same
‘tetffieients as equation (30) but introduces total ava:t&bkt
,ﬁﬁfi#&i and full capacity employment as the independent ,
wariables., bhis pives a measure of full eivaeity output fﬁf/'
manulacturing which can then be reiatpé to actual output ta  £
, .£§&¢ an index o) capacity utilisation, To determine actual
put two grovps of mana{ue&aring industries are distiﬁg&
’ iy, a ra)&tiv&iy slowgrowing group highiy ﬂayenﬂﬂat aﬁrf
: ,igriﬁuitﬁral inputs and traditionally referred to as '

7u$iva iuduﬂtriea, and another relutively faatgrnwing

- .




for Argentinip

UNCTAD macrnvrnuumvtrir model

List of eguations

P;odgction

Agricuitural sector

1. Aren geeded with wheat
AWH = 30,980 (pwi/PCOFX) (1) 2 077 AWH(1) <1700
heat per hectare

2, Average yield of w
690 (PWH/PCOFX) +6.556 RWH =241,006

AYWH = 643,
4, Area needed with flaxseed

AFX = 60,810 (Prx/?uﬁce)(x) ..
per hectare
/PWHCO) + 2,273 RFX + 2,951 TIME + 5.86

410 AFX(1) =2.12

4, Average yield of flov<red
AYPX = 207,150 (PFX
Area secded with corm
| \CO = 21.440 (PCO/PPXWH)(1) +1.
j*iﬁ,,atgfhgg yiziagnfrearﬂ §¢: hectare
| AYCO = 5.589 RCO +A5,253 TIME +279.86
juction of ceresls tﬁé flaxseed

5

og2 ACO(1) <hH, 672

“‘fﬁgiﬁiftﬁéﬁérigrﬁﬁi pro¢ ‘
 VCEFL = .322 GWEC +.279 VCEFX(1) #3327
ed in other crops s e

i  VCHOT = 2.97F TINE 474,80 i;-
7,f7'§;7$£§§g§t¢rthg:¢ffhﬁvigt catile - e
L e e e (PBE/P) 42,036 DEST =,264 NBE -14.3
- .10, Total production af‘5!!f~#'s§§f ﬁ%¥¥i#§.F1ﬁ§kintriaétsfn,
1 pEq = 20,801 (PBE/P)(1) #1.259 DEST =50.81 5

- f*f"1%§ ¥§iﬂ§ri§ﬂ§§,i# furestry, hsn§ing';aﬂ f;shiﬁg

71 o 1,973 TINE +65.93



13,

14,

16,

17.

18,

19,

Valne

Butput

thitput

tu t put

Uutput

ded 1u agricul ture

VAG = 227 VOEFX +, 562 VEHOYY v 37y M + ViVEH]

of cercals and flaxsend

UWFC = (7,92 AWH®AYWH +12, 080 (LASEY § ) Wt
#3060 WUrAYCD L

of wheat

QWH & AYWHY \WH

of flaxseed
QFX = AYFX*ARX
of corn

QCU = AYCO*ACH

Average quoted prices of corn and Tlaxseed

PCOFX = ,77% PCO ,227 PFX

Average quoted prices of wheat and corn

21, Change in the stock of bevine cattle.

PWHCO « 156 PFX .84 PWl

. Average quoted prices of flaxseed and wheat

PFXNH = ,156 PFY +,844 PWM

180K =




I

on, Indes of rainfall in the corn producing arcas
RCL ¢

29, Index of rvainfall in the cattle breeding areas
RBE *

m&z turing sector

RO

30, Value added in sanufacturing (ners, on EMF - employment in manuf,)

w . 1,297 CoW¥ +.297 CIPWP) (1 )oCUNF/ 100 +
§t¥§§ ﬁ *ti? tﬁ‘

ﬁﬁﬁ in ﬁmﬁﬂwiﬁ; st fﬁi eugm:ity

Hf;? VAG *%ﬁt p/E) ¢
- e {%&ﬁ*} *?%&ﬁ% ;
ded in vegetative tuduatey at full capacity

’"f;é in dynamic i&&&&tf&?i

¥ o L2 VIDYE +1.337 (MR + WP) o
+.110 4 (CRP/PM) -72.77
dyna ie industries at full ﬁﬁfiif |

. m . ;’ﬁiﬁ vip *h?i'} c6 *’ﬁ ?ﬁ
; §§1 Value tﬁiﬁi in sawafncturing :
VHF - VIVG ¢ VIDY

$9, Capaeity utilisation, total wanufacturing

CUMP » VMP/VNFCH100
40, Capacity utilization, vegetative industries
CUVG » VUVG VOVGE* 100




-3} -

hi, Capacity utibization, dynomic industries
CUDY = V3DY/V3IDYC*100

42, Cumulntive investment in manufacturing
CIFNP +

43, Cumulative government investment
16 ’

4. Total credit to the private sector
CRP ¢

48, Gross domestiec preduct

sarnm*mwu*mwﬁ-mm

H , ?§1?11¢ aan:am;tica of maeu!acturnﬂ goods, vg;nt;tivt indus
| w . ,w: cP éa s;e mpr +180, es

,rg-fg 9ri¥#ta eﬂﬂiaﬁrtiua :

*5,1¥§%§é gro:s fil#§r§¥i¥ﬁ%§i%¥ii§§§§£ o f e L
IPP & 261 (YN = T)/PIP +.636 r(CAP/PIF) +19.43

Gross fized private investment in sannfacturing
INF « 477 IPP +86,201 YNMP/VMP +62.15



53. Average tax rate on non=wage ncome

THN *

54, Average tax rate on wage income

i Thw *

T”;nta on the ﬁah ic d
; - 4IN * nﬂﬁi ﬁﬁﬁi(ii *3 60
'bﬁ. ﬁevefameat *nvestmvat

16 = 028 GuP(1) -;a% rGOP(1) -.13%3 P
added in public utilities

tor nf value

65, lmplicit price defla
Pru *

6b, Cunulative government deficit

CGLF *




. Total andirert tax revenue
Ti = T « TX + T0

. Total tax revenue
T =T +« T}

bovernment defieit

-

GDF = CG*PCG + GBU + GTF + GIN + IG*PIG + GKO
= (Tb + T1 + RO)

0, Capital expenditures of the government sector other than
fixed investment | ' ‘

6RO ¢+

: N gg; :

W

i n‘ §¥-”%’i
76. Ezports of corn
‘ sl #
77. Total exports of crops
XCR3 » 1.120 (XWus + XC08) +56,03




78, Exports of meat
XMES = 578

79, Experts of greasy wool
XWOGS # =2.336 TIME +.804 xwoG$ (1)

80, Exports of liveatock, ineluding meat
XLVMES » 1.106 (XME$ + xwuGs) ~9.29

BESL + .696 XME#(1) =25.8B4

vegetative industries

#1. Traditional exports of manufactures,

~ (exeluding meat
AVGTS = 6,818 f‘ﬁ - ,093 CMFVGE + 518.0%

?&w@r:éinw&i exports of manufactures, é?nﬂig ia&aﬁtri*;,,,
 XVGNTSe ,138 EREP - 380 emm %.é?ﬁ .
ris of linseed oil o e
XPXBe 1,394 QFK 4,91
ts of 'qaebmctﬁ ext rmet
Xgus * , :
éitiaml exports of mautmmmsf “ if,,‘

« Nent ra

‘6. Exports af nﬂahetct utvwﬂ
%S’ﬂ . 14,470 TINE +36,96

87, gﬁ'&yar&; of ‘eﬁdi and non=facter ”ﬁi%ﬁ‘

*tive exchange rate etfntiv; tor e
onal tsptrts of ﬁm{nemﬂs Tl

pesent the impsct
,mu lmaciuwa (7 e
D1+

Ry v&ﬂﬁh to r




Imports

89, Imperts of fuel
MF$ = 070 VMF$ +11%.17
90, Imports of raw materials and intermediate goods
Mil§ = .076 VMPS +2.338 rVUPS +1,799 d (FANS/5UM(1,3)(M8/3))
+192,88
Imports of investwent guods
MIS = 371 IFD =193 VIDYE +1.032 d(PANS/SUM(1,3)(u8/3))
=69,33
N, %ﬁapé%ts of s%ﬂiﬁ%s : s
: MSVS - '}6.2% TiNE *’ik ?lii ,

ﬂ;% fafgiﬁ iaﬂatwai income
PPNPS = .201 CPONB(1) + 711, 1@ i¥/V
rest Paysents on theexternal
- PPNIS = 005 EDB(1) -
factor income pagnenis abrosd
 VPNB e PPNPS 4+ PPNIG
98, Net hﬂaigﬁ asaets e
PANS = PANB(1) + s% - (8
)9, Net torsign borreving ~

- Net dit,ﬁiﬂ foreign investment
FDNS * ‘
101, Cumuiative net dinect loreign invesiment
CPDNS *




n‘)?“-r

102, Total external debt in year 0 plus cumulative net

foreign horrowing
o *

10%, Average anvaal earnings per warker
oW ow 511 FPCP +181, 040 YN/Y +1,056 CUMF =191.58

sarnings per worker in the manufacturing se
+160.610 YIMP/VMP ¢« 1,049 CUMP ~182 .46

§04, Average anaval @ vtot
‘ HMF = A70 fPCT
108, Yetal ﬂg% income
- 106, Gross émﬁiﬁ ?fﬁéﬁﬁfi at 1

9, Gross tii;g@uf ble income ,
YOP » ¥ ¢+ GYP = T ~ m

m&sgu price deflatory ﬂ value added is agricuiture

PAG = 387 PK +.7Y6 PAG(1) *11,571
. Implicit priee defiutor of value & ded in mam
- oPMF e ATY Pl «.668 rONF h‘!&ﬂ f?ie a&;iﬁ
pligit price deflator of walue lﬁ&i ie Qt%&? s!gmﬂt i»mf,,

re aud ﬁmfntﬁ?ia;
» .72 PP +. 197 m +3.60

wsiﬁt griea deflatar of weat consunption

PCAME = (9N9 PAG «3:39

*11h, lmplicit price deflator of e;&gmﬁna of mane
vegelative industries
W -y L+ m 633%} ﬁm(i) ﬁig&i

Iﬂgiﬁéga'fA:f'f

.,




115, Implicit price deflator of consumption of manufactured goods,
dynamie industpies

PCMDY » 1,048 PMP «,70
116, lu licit price deflator of con<umption of other goods
PCOT » ,737 POT +,34% PCOT(1) 2,31
117, laplicit price deflotor of gross fixed investment
PP » (724 rPMF 4,112 rPN
118, leplicit price deflator of private consumption
PCP = 088 PCAME +,421 PCMVG +,211 PCMDY + ,280 PCOT
119, Unit value index of imports in domestic curremey




- i) -

8,3 UNCTAD macroeconometpic wodel for ludia

The supply of output in this model is disaggregated inta
three broad sectors: agriculture, mapnufacturing, axd a

‘residuary sector consisting mainly of services,

Manufacturing production is divided into the corporatce and
non=corporate production, In both suhsectors capacity output
is determined by a simple production function relating
capacity output to cumulative investment, Capacity utilisation
is relatsd to ugtieaituval output lagged one year which
peflects hoth pressure of demand and also the constraint
| ‘QS“E by the suﬁpiy ﬁi raw matariaing to the %ﬁ#ﬁfg ﬁf

fuctors &ﬁjm&nufgetuﬁxgg‘ggﬁaﬁggkna?‘> 

éitaf@;ﬁa; be annlyzed vitﬁer from the
ﬂ,gidﬁ or from the ﬂﬁV#ﬂ#! cide, The models Pﬂuiﬁiﬁs
b kav;arai equaiignﬂ far hﬂuﬁvhﬂlé; poverument ﬁﬂﬁ—ﬁﬁlpﬁ?ﬁiﬁ

g fhvrdata on saﬂinas are naﬂf
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UNCTAD macroeconometric nodel for India

List of equations

Production

1. Area under food crops

AF = ,209 PF/PNF +,745 AF(1) +10.721
2. Total area under crops
A e 135 PAW/P +,024 A(1) +30,322
3. Average yield per acre - food crops
AYP = .306 R '+1.539 TIME +63.6066
4, Average yield per acre = non-food crops
AYNF = ,086 R +1.101 TIME +79, 522
5. Capagity output ian manufacturing~corporate sector
YNCP o ,0008 KCG(1) + 7.%88
Capacity output in n;ﬁafa&ta?iﬁg-ﬁaa-eeryarate seeta?
YNNCP « ,0009 KNC(1) +12, ﬁhs
’7;1§&$ﬁ§£tyyﬁt£!isn$iaa ' S
CU =, 312 YA(1) +,095 ﬁr - 0005
‘f;;ﬁwt output in egricultural sector
YA = ,260 QAP +.123 QANF +14, 357
« Net sutpui of services
Y8 . .aaas KGD(1) +.1§9 4 *i 2,085
Ares aaéwf non=feod crops

. w'ugx’r*&r e
"‘“f #¢riaﬁ£¥§¥al output = nﬁﬁ*fﬂti cro




15. Net output in non-agricultural sector

YNA = YMC + YMNC + YS

16, Net output in non-agricultural sector, current prices

YNAc = YNA * PNA

17. Net output in agricultural sector, curreut prices

YAc = YA * PA

18, Net national product
Y « YA + YNA
19, Net national prodact, current prices

Ye = YAc + YNAe

20, Rainfall, expressed as percentage of normal

KQ

jative investment, corporate secte
- than in department undertukings

ﬁ,?iﬁhul)(iﬁf + 160)
roment sector, depattm

¢ and goveranment

eut undortakings

nt prices

LH, inveatary inven ant, rurra
e = 2,009 Yo » @3 816



20,0 Deprecration, current prices

BEPe = 2,797 KGP(1) +367, 140

Prices amd WAL

»

30, Wholesale prices of tood articles
PF » <1000 SF(1) «2,397 SP(2) +2, '%% YNA
+0,049 Le/Y +92,2%9
J1.Wholesale price of apricultural rew matorials
PNF = =10,515 QANP(1)/(YMC + Y'UNC)
#0,849 Le, Y +35,.3%0
o« Wholesale priee of manufactured &rtif:i#g
PFG = .310 PNF ?.&Qﬁg CU +.4%% ?ﬁti&) +1h, D6
Bhotlesale price index
PN = 532 PF », 155 PNF +, 'ﬁ% PPG =i, n8h
ngpiw;i i;*i? &i‘f%ﬁtﬁt
? = h%4 i’ﬁ +ON, ki?
| f:am r pr%ﬁs !ﬁﬁi‘i
C PCL w593 PR +.447 PR h&%&
6. ‘ﬁﬁéi'auiﬁ prices of agricultursl ﬂm&uin
Implicit def lator of income in agriculiural sector
PA & ,970 PAW «12,.8%40
Implicit deflator of income in nen~agrical tursl secior
7 PNA = (W99 P +38.626
39, Uni i%ﬁi% index of other exports
 PXO s 367 PR +.208 ﬁam L

- e . 6,589 PCL +17,89% YHE + , :
i*mfiis after tax in the corperate secise, ewt f#ﬁt i@twﬂ: : ‘
, CPRe » 2,05 YNAc +9,906 =
Total supply of food grains

SF o BB QAF + WP




43, Direet tases of central and stnte governmentis
the = 139,309 ROT +6,%517 YNAe <hh3.792
sh. ITodirveet tames of central and state governmvuts
Tle « £77.22% RIT1 +101,027 RITZ +6.973 Ye
+.0018 MBe +,0042 XGe =128%,959
_Other curreat receipta of central ami sniate gaﬁm&s |
Toe = 2.133 Ye «A9, 9%
' ﬁf gove roment &!ﬁiti@i uziﬁéia; th:

iii& the publie
: ' %e ® Ce(1) & 418 Ghe +38,.334
~ ;iﬁ; ima#; supply with the public, currency ¢ demand deposils
& ielke/P) = (760 1n ¥ «.273 la WG1 4,556 in{le/P)(1) =1.800
. 10(Le/P) » 590 10 ¥ =270 In W81 4,914 in{h/?)(i) +1,524
t&; Yime depenits
: !‘t - &,és'; thAe ﬁaam%é ﬁs 361,656 W1 +,69% h(:}
: 551,497
iﬁfﬁti@s of t reinl imku from m Wexnrve Bank
© he o 111,005 BB «34.472 BB +.013 Ble -138.1%
otal ﬁﬁmlﬁf commereinl banka with the denorve Bauk
S The = OMB Do + 06k Te ~10,212 RS1 +55.200
50, Commercial banks sdvance rate
3%, Coallemoney rute
RET & «.5% TR/Te +1.170 RB «, 0004 Le +3.918
54, Yield on Tongstern government bonds
WGl = =,000 GSBPc/YNAc +,489 R12 +3,204

55. External Tivance of the corpurate sector
EFe » 413 d{le + Te) +113.909




56, 12~month time deposit rate
2 = ,256 RS1 «,761 R12(1) +,145

57. Average rate of return on government secuarities held by
comuercial hanks

RG = 504 HGL +.795
58, Couwcrcial bank loans to private sector
Ble = “?.fi% Yﬁ%s *, ¢

b, duperts of foad grains
HE » «, 078 QiF ¢ 148 YNA < 064 PUF/PE 49,597
67, laport: other than Toed
MOP o 2,002 YNA =,00% PMOF +, 196 (Fi/PM) (1) +30,90%

68, Taotal imports of goodn, eurreunt prices
Mic = MP*PMP + MOFP*PMOP




L 'g() -

649, Exportis of tea
XT = XT (1, m) Ik
05«09
x;m;is of ,;ﬂi? maahmmraa

70, £

11 i‘aﬁéﬁria of "“ﬁﬁ**ﬂ&gﬁggﬁ
b m“‘g +747.570

?‘S“E .

”fﬂw of world trade
W




9, Conclusions

Recent experiences with econometric models for developing
countries indicate that these models may serve as a valuabile
tool to investigate the critical problems of these ea&mries
in the seventies:! umenployment, debt, inflation,

The open chirrmpter of the ﬂmmim of developing ﬁﬁtﬁirigs

- requires sn internations] ﬁ#&?ii&tﬁ#ﬁ of their policie
f‘gigitt be desirable for & single awﬂ*g might conflict i
global interests, :ﬁfﬁi;aiﬁm & ressarch steategy i 1, -1%%
ﬂtiﬁ takes into t#%ﬁﬂk% the world #iﬁ ayaﬂwig; of @
countries via their trade relations, -

There is an urgent need Lo improve the data base of less

developed countries snd to work on data adequate estimstion 5
techniqums wvhich take inte sccount all available prier i»f&m;iea,
shich conbine time neries and crems section information, which
attempt to handle the changing ﬁmt,; es of thepe Rmili* o

m natisnnl aceounts should be integrated with Waiance of
ayments, budgeting end senstlary sceounts. Spe mphas
siz;ii k given to the supply side of Lhe modeln, As » mtarsl
estension of the regressiou Lype wodels the combiantion with
inputssutput techniques is highly recomsended to get :wthw
inpights inte the supply structure of the economy,
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