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I. Sproilicoten ofF »oldols (o Doveloping fvonomios

The first step In aolcling the avincbyial)isation process for
Go o lopucnt dis to oded tro developing ccoroeny ae sueh.  The
intcrrelotionship hetweon the industrial ane <11 other sectors
of such cconcmics maltes i virtually Surossible, or certainly
unrevealing Lo try to study the induntrial aector in isolation.
1 s#hall proceed in two steps: 1. Discurs the problem of model
Lbuilding, in aeneral, for developing countrics, 2. Show how the
industrial secctor is related to other sectlors within the frame-

vork of a feasible nodel of the whole ceoneny.,

Special chivacterictics of the IDC muiel:s For nany years,

A

I &nd my rescarch students have keon vrestling vith the preblem

of how to build statistical rodels of the developing countries.1
In tiic effort, numerous research studies and doctoral disser-

tations have been prepared for a wide variety of countries. Some

of these are in Latin Amcrica, some in Africa, and some in south

or cast Asia. Continental nations, island nations, specialized
economies, diversified cconomies have been the subject of a study.

slany attempts have becn mede to capture the quintessence of India's
economy through the medium of a model. This has proved to be an
elvusive case, but ona day will turn out to le a fine example. Much
nt

--& present paper will bhe based on the Mexican case because an

wiusual effort has been made to build a living, on-going model for

e

[y
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Posioosees o tie dnorepcatedly uoed dnostady of the economy,
onc Lot o oroequlorly widerocing testing, and one that i3
becomin: inaveaniisly eorplon in ctructural detail,  The
Iaxicon Peded has been adapted to rodern computer technology
and vsed in muceh the samc vay (Lot UL8. models are used. This
nakes it a very convenient vehicle from which to carry out

the precent stndy,

The distinguishing featuwres of the LDC model that stand
out in these previous efforts {or India, Mexico, and other
cenunirics are:

1. Importance of conditions of domestic supply

2. Peliancc on a limited nurber of exports, often of

basic ratcerials,

3. Inequality of incoie/wealth distribution and influence

of this on cconomic perforrance.

4. Dependence ¢f moncy supply on external and domestic

balances.
3. Lack of organired domestic capital markets
6. JYeconomic dualism
7. TJopulation pressurcs
8. Topulation migration from rural to urban secters

9. Forecign investrment, external debt, intcrest paid abroad

10. Imvoxrt substitution

11, Tolitical instability

These features arc not prascnt in every developing country, but
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Sonnareration H Qo rert 2 ocraoey Lhat oeo Ty e aoveadistd

wole)l ol Lhe courtries ooy atulioa, T wity not do to erplen

A ostandard molel speciiication Lo cnver o'l Arveloping countri

! P . . " '
a2 eun we adapt the prodominant medod waes in che dndusteial

soonemices, with imine Ceneer 1o paranoter values, §

cotel Lhe developing ceuntrdog. Pach case will have

cpeeial

craracteristics arong sore qerersl ones ard rusnt bo examined

covefully to give display to the slove festures.
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1. The conlitions of cunplv: It is coroonly sald that

- rrevailing Keyn csian Lyre rodel for the §elentsiad countrics

¢ hased lergely on derand eoncideratiors. Zihboush this may

™

voan everstated clorge, it is trac that cvoh sedels devote a

groat deal of dttention Lo cugrogate desand and its  mort inpao. -

@nLocomponents. A Jondemental voason why it oic not a vhelly

correct view is Lthat Jacte- @ omen s, Ltog2ther 2lth preduction

0 A e . e Maekn - e 6 eise M s

teahmology, nake vp o dmporount suarsay, and there arce

stumarily present in modals “or Industizisl casremies.

For the developing cconenmy, ve rust irelucs conditions of

(%

aawal formation, eapital accurilaticn, predoction bottlenccls,

« 40T supply, and teennological fqgricultursi wcintionships for

duata

L2 supply of goeds.,  Iotontiz) output, L', is nrcually made a

i

ction of accumulat-d ea

‘e & osenre fFantor




Chie s the padn Jinditodien on the cupply of o0ds. Such
relaticawhips are deveioped £av each of several scctors.  Added

technelogical supply 1afermation is provided by the inclusion

e . . reed
01 anput-output cysion,

For the agricultural seetor, which is stroteaic for food
preduction and somelimes for cxports of basic rmaterials, an
important aspect is the heavy dependence on natural factors
(weather, e.qg.) and substantia) time delays. Response, in the
production of basic materials, ecither in agriculture or extrac-
tive irdustrics, follows world prices for the commodities in
question, with a sigrificant time delay.  The dynamics of such
systems arc intercsting and lays the developing economy bhare

to transnission of cconemic disturbarces from the industrial

®

nations kecause of a comparatively slow adjuztment orocess.

Primary supply, usually takes the form

Xt »'S(Pt, Pyays pt_?; ooy n&)l
where
Pp = 'recal' price at time t
ny. = natural factors affecting supply of Xt.

Natural factors are more important for agricultural than for

mineral products.

2. Peliance on primaryv commodity cuvoris: The banana-

coffec republics of Latin jucrica are desceribed in caricature

form as bLeing dependent on tho exrort of these twvo commoditics

for the carning of foreign exchange., 1€ primary commodity exports




are used to purchase  accdoed dronrgg o0 o o St
capatal dtems we ave Toced wilhoa sveont e Ty e S

. r - - AP - - - - ! - . d -
innlastic agoods ave narzeted, suliect Lo noo boand daejre:

of the dindustrial states, inactorn for the tavehnee of price

cinstic finished consuier or producer good: .

Few eountries have achicved Pigh rack posidon emong
dereloped or strong growth coantries on Che basia ¢f export
performance of hasic materials. Fer good growth of experts
and the internal development of dornestic industry through
rapital imports, there will probably have to be a shift in
the composition of exports towards those that have higher gro.th
prespects. A few countries caived econciic mouperity in the
past throuvh efficient specialization in acriculture, but
genorally speaking, this will be possible oniy 3f there is a

shift towards euportr of varied industrial accds.,

A special case in the world ccenony for erport concertration
on basic commndities is the typical oid cconony.  These are mainly
in Latin America and the mMiddlce Fast. This parket is run by the
large international oil cownanies in cooperation with the main
oroducing areas throughout the world. ‘“hic aiv:e it a larqe deqgrac
of stability. At the moment, the oil-rieh nutions are enjoying
unusually good fotiune, and are in a position to usc strong export
carnings for internal development and industrialization. Sore

such notiens stand on the brink of industricl tohe-of f provided

they use their investrent cceumalaetion well.




Teble 1 shows the conmcdily conpouition of weveloping
countries' exports., TFood, raw materials, and fucl
account for more than 80 percent of their total commodity

exports.

Table 2 lists the main exports of cach of several
developing countries with an indicator in parenthesis
of the percentuaqge shares of the total accounted for by
each. 1In th}s tabulation, it is easy to see at a glance
how important 0il is for Iran, fish meal for Peru, cocoa

for Ghana, etc..

Finally, Tables 3, 4, and 5 give the gecqgraphical
locations of export shares in the world Tin, Rubber, and

Coffee markets. These arc commodity markets that are

entirely in developing countrics.




Table 1

beveloping Countrics: Commodity composition of Exports 10955.-66

1955-56 1960-61 1965-66
Food 32 29 28
Raw materials 29 27 22
Fuels ) 25 29 31
Chemical 1 1 1
Machirery 1 1l 1
Other manufactures _J2 2 16
Total 100 100 100

Source: U.N. World Economic Survey, 1967, p. 44,
Based on table 24,
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Takle 2
Main Duports of Selected Beveleping O niries
Country Main exports {(963-1965)
Iran ' Facel (g
Israel Frosh citrus freit (14), fruit

an (‘ U Qk L‘h 1 ’}L Ccos {3)

Korea, Republic of | Mish (11), silkx (5), iron ore (5),
tungsten (4),
Sabah wood (57), rubher (12), copra (6)
China (faiwan) Sugar (24), hananas (7), rice (7),
vegetables (5)
Liberia Iron-ore (68), rubber (26)
Jordan Fertilizers (31), tomatoes (15),
watermelon (7)
Sierra Leone Diamonds (58}, iron-ore (17),
palm kerncls (8)
Chad Raw cotten (78), live animals (8)
Central African repuhblic Dianonds (48), cotton (21), coffece (20)
Congo (Brazzaville) Diamondds {43}, wood (38), fuel (3)
Gabon Wood (38), ranagancse ore (23),
fuel (15), uwranium (9)
Peru Fish mesal (21), coprer (17),
cotton (34}, sugur (9)
Jamaica Sugar (27}, alumira (23), bauxite (21)
Trinidad Fuel (82), cugar (7), bananas (8)
ILebanon Citrus fruit (9), gppleu ¢ pears (8),
dried beans ('A)
Panama Bananas {(46), fish (10), sugar (3)
Rhodesia® Tobacco (33), asbestos (8), copper (4)
Kenya Coffee (23), tea (13), sisal (13)
Kuwait Fuel (98}
Nicaraqua Cotten (44), coffee (18), meat (6)

Guayana Bauxite (35), cugar (34), rice (13)




o saabigue

. i e
Loawdd o Aarabia

Philippines

fanzenia (United Republic)

Suriram
Iraq
Thailand

{fonduras

Angola
£l Salvador
rambiaC

higoeria

Guatemala

Venezuela

fudan

Uganda

Barbados

Mexico

Malaysia

Ethiopia

Parajuay

Chile

-9 -

Cottoun {ind, coasnew nals (17),
sugar (10), sical (g§)

Fuel (9v)

Cocoanut products (34), wood (20),
suger {19)

Sisal (21), cotrton (17}, coffee (14),
Diamonds (10)

Bauxite (77), vice (5), fish (2)
Fucl (93)
Rice (35}, rubbor (17), tin (8)

Bananas (40), coffen (18), wood (10)
raw cotton (4)

Coffee (45), diamonds (15), sisal (8)
Coffec (51), cotton (22)
Copper (91), lead and zine (4)

Ground nuts and oil (20), fuel (18),
cocoa (17)

Coffce (49), cotton (18), bananas (5),
sugar (4)

Fuel (94)

Cotton (52), ground-nuts (12),
gum arabic (10)

Coffece (52), raw cotton (26),
copper (10)

Sugar (84), rum (%)

Raw cottor {18), sugar (8), coffee (7),
fish (5)

Rubber (47), tin (26), iron-ore (6),
palm oil) (3)

Coffee (60), hides and skins (9),
linceed (10;

leat (30), wood (15), rov cotton (),
tobacco (8)

Coprer (%8), iren-ore (11), crude
fertilizers (5)
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Incia oute {19), tec {(15)

loroceo Phocphate (%), evaracs (11)

Peminiean L=ogllic Sugar (50), c¢oifee (14), cocoa (7),
toracco (7

Caireroon Coccoa (247, woffce (24), aluminum (1)

Mauritius Sugar (95), =oa (2)

Argentina Meat (23), Wheat (17 , maize (11),
wool (19)

Bcuaéor* Banana.. (5/), coffee (13), cocoa (12)

United Arab Republic Cotton (53), rice (10)

Cyprus Copper (22), citrus fruit (17),
potatoes (12)

Syria . Cotton (48), barley (3), wheat (5)

Costa Rica Coffec (4<¢), bancnas (26), sugar (5)
ma2zt (8)

raliistan Jute (23), ra cetton (14), rice (4)

Bolivia Tin (36), nilver (7), lezd (6)

Cuba Sugar (137)

Ghana . Cocoa (G /), weod (13), diamonds (5),
rangrrcue {(4)

Tunisia 0liva 0id (20), netural phosphates (17),
tine (13)

Ceylon Tea { 72Y. mmbber (16), coconvt oil (7)

Madagascar Coffee (20), spieca (12), sugar (19),
5285110173)

furma Riee (52)

Brazil Collce (%0), cciton (7), iron ore {(6),
cocor (3)

farawak Fuel {38), *=od (25), rubber (22),
papper (10)

daitd Coffee (47), sugar (8), sisal (8)

Colombia Coffee (68), fuel (16), bananas (3)




Indonesia el (39), rubher (@)

Congo (Dcm. Rep., of)¢ Copp.r (48), roln Froducts (9},
gon diarands (8)

Uruguay Wool (43), meat (32), hides (9),

linceecd ci) (2)

¢ = average G4~-65

f = average 63-64

() = & of total exports

source, U.N, Commodity survey, 1967, UNCTAD. pp. 31-37.
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Lable 7
Tin Coperrts O Ua si nont import exporters of tin

(N-.o2y 907 o total supply)

Country 19G0 1963 1964 1963-1965
producticn as %

(Millions of dollars) of world product

Malaysio 165 212 236 41

% of toiul expurtis 17 24 26

Rolivia 42 57 81 16

: ... 65 71 72

Thailar” 25 36 46 11

t ... 6 8 8

Indonesia 54 19 - 10

‘ LR I ) 6 3 - -

Nigeria 17 25 35 6

L ... 3 4 5

Congo (Democratic 27 19 39 4

Republic) —

‘ LI ’ 5 7 7 Sntu—

Total 88

Source: UNCTAD Commodity Survey, 1966. u.N. p. 56
from Table 1IC-3.
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Table 3 (Cont.,) - 1° -

Percentaye share of the Major Commodity
Croups in Total Value of Fxports of
Developing Countrics, by Region, 1964

Latin AMrica Middle Asia Total Developing
America East Countries
Agriculture
1964 58 56 15 57 48
Minerals and “
metals, 1964 12 l6 2 8 10
Fuels
1964 26 21 7 6 31
Manufactures
1964 4 7 6 | 29 11
Total Exports, ‘
1964 ' 100 100 100 100 100

Source: U.N., UNCTAD Commodity Survey, 1966, New York, 1966,
P. 77, Table IV A-2.
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T o~ * x - Ba g
Lot oeer s Lo ereenbtoe of Totl soports by

veoe T taronted Preduedone oontuies,

Country Jan 148) 1962 1963 1964
Malaysia 57.9 51.3 18.°% 48.1 44.9
Tndonssia 33,1 44.8 44.9 38.9 43.8
Vietn:!‘ 56¢1 61.9 5?.0 ‘3.9 : 6807
(Republic of) .

Thailand 29'9 21.3 22.2 19.7 1605
CGYIOG 20.6 15#0 16.0 1‘.8 1505
Nigeria 8.5 6.3 §.8 6.3 5.5

Source: UNCTAD Cormmodity Survey, 1966, U.N., P. 62, Table II C-S.

-




Cof lee Dxport Farninas € 50 Toe

Peveloping Covnarics, (Whoeasande U5,

Latin American Cecuntries

Brazil
Julombia
Costa Rica
Dominican Republic
FEcuador

El Salvador
Guatemala
Haiti
Honduras
Mexico
Nicaragua
Peru

Africa

Congo (Democratic
Republic of)

Fthiopia
Ghana
Nigeria

Central African Republic

Ivory Coast
Madagascar

Tanzania (Republic of)
Uganda

Kenya

a figures for 1964

Tohl:

Coffec LPurnines

707,000
344,600
46,000
22,000
37,600
86,000
86,000
20,000
23,000
76,000
28,000
29,000

25,000

70,000
894
2,251

5,000

112,000
29,000
24,000
79,000
39,00¢C

atliorsy,

1¢635

‘. 0: ':‘0(‘.& l !" Sl R 2

44,3
€l.4
41.1
17.9
24.5
50.8
46.0
55.6
18.3

6(7
18.2

4.5

8.1

58.8

L X 2 % 3

0.5
18.5

42.6
31.5
13.6
48.5
26.9

Source: U.N., Commodity Survey, UNCTAD, New York, 1966, p. 94




3¢ Triaualite of inecnie and wesltl diees ontzops: o It

sk ogenerally hoen feund Lhol Sncome ord woalts ore morc inecqguitab
dickributed in ot wtwrdnring couniries Chan in advanced,
indvstriald countrics | n the rase of the developing
coantey thore ave wmally vavy largn masses of poor people and

few at the top wiln lwnensc vezourecs.  This kind of skcwed
distribution gives zisc ic iig incaunli ty eonfficients that
describe distrvibutions in o vradsitiona) way in the case of the
Jeveloping countries., This has important 1npllruti(ns for the
saving and capital formstiop processes {that underlie economic
grovth. Table 6 shows relative income distribution frequencies
¢t different positiont above and below mean income. Developing
countries have higher frequencics than do industrial countries
at positions below national mears. At the other .extreme,

acveloping countries show high frequency at inceme levels more

than twice the natiocna: irean. Develepina countries have high

o

freruencias ot Loth ends of the scale; this makes for inequality.
Yor moderate size inec are--belweoen the mearn and twvice the mean-~

frequencies zre high in the industrial countries.

Overall coneentration eoeliicients in Table ~ are much

higher for developing <ban tfor develieped countries.

Inequality may stimulate savinas by the upper income classes.
Tnosom2 cases chnse retained funds are invested at home, and this
wrovides a bace for industrial growth. equently, however,funds
saved by the upper clasces leak out of the country and end up

N d “ev voyay e . ( i > ol &
n foreign banks or forocign investnents., To the extent that this

is true, the developing country must impoxt foreign capital for

r2al iavestiont purpoues,




The poor masses are at er ncir the 1 ain of subsistence,

and cannot savc appreciaslile amourcsn, Inceustity, therefore.

cannot be relied upon to ¢onerete funds foo capital financing

and expansion.

There have been notable exceptions to this situation.

Japan is a case in point. During the period of industrialization,

before the country received adv.unced nation status, there was

& high rate of saving and this is thought to have been stimulated

by the inequality of income distribution. The poor werc able to

tave something, together with the rich, and the latter preferred tc

invest at home rather than abroad. Conscquently, Japan's
industrialization progress was largely financed internally.

The usual case is not like this.
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Table 7

Coefficients of Concentration®

a.é:r
BRI
rc8e
EL SALVAD L RVLEA EZ2VELA
[Earen
Cosih RISA p ER GNCE
o.5ce ]
PhiAMA .
AVRENTING & ColaMyilk
oVsY
NETHECLANLS
Yoe
o b UK & vSh
ﬂf{” #
o158 1§ NoiwhyY
L L R -
8/basc] on the formula
(g-1~-4g)
y=1- % g, i

i=1 * TI6,000

g = cumulative percentage of income received
n = number of income groups

f.1 = % of population in each income group

g.,t = § of income received
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Apart from Lha offoct on wmeans of finoncing capital
exransics:, incence dizilvibution is, in iteelf,  an interesting
phenemenc s, esrecially in relation Lo its offect on saving or
consumplicn,  In the advanced, indasirial ceunirics, we often

Jind thai cisparitics are rot farge enouch to matter very much.

Lda

on prevaily in the developing country.

=
re
[

The opponiie =

[}
Disparities arce so large, that it 1s to be expected that changes
in inequality will have a significant and measurable effect on
the savivs/ ropding decision of individuals. The LDC moacl
should not bc withoit reasures of incerme inequality.  Such
MEASULes Ty eppear anoasany forms--as a déneriptive statistic

of the sire distribution of incoiac, as a set of percentages

for the factorial corpozition ¢f national income, or as a

derographic reasure ©f the urban/rural ratio.

4. Money funply on? hefieits or surprinecs:  The monetary

[

mechanisn in the doviiening ceuntry is auite diffcrent from the
vsual syston of industrial countries. Money und credit markcts
are stratcaic for financing induastrializetion; therefore it is

vorthwhile oxamining the spocizl factors determining monev supply

or other credit market variables Yor the developing country.

If moncy supply gets out of Land, we may find »rice increases

following the lines of the orthodiss quantity theory of roncy.

«
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This need not open, BOWL IO 0 T are GOVES L DN el anay 4.

havo

price and monclary ctabil oAy cor. oo vt

Money markots ave Jers well developsd in the operadno

nations,  Many crodit Ipstruconts srvo onob o vrooed: Interent rates
often turn out Lo be guoite hian {(be'vie o T4 ond 20 perecnt s
and it may seen hepeless to try to model this scetor of the

cconomy in the sare way that we do it fur advoncerd naticns of

Viesiern Iurepe, North America, or Jopan.

When there is 0o internal defici“ in developing countricee,
the treasury nust borrow to cover this discrepancy.  Bonds
issued to the barking syston then provide a monctary bace, from
vhich exponrtion of the money supply orevs.  he public usually
dees not vant dematic goveriment scevritios or connot atford

L

to buy thor; so they end up vith the baniting syaten, probably

‘the central bank, and this is expantacnary financinag of (he
deficit. €imilarly, an oxternal deficil in tyade can be covered
by foreiun copital inflow. Those Jorelan funds then become part

of the bace for monctary rmypan-ion.

In industrial countries wiih sophisticated noncy markets,
the central barlk authoritvico.can offset the exicrnal deficit,
with its fiow of foreiun exchange intce the ccuntry, by cncaging

in open market operations. Thenc preccdures are not gonevally

fearible in developing couniries. “he very mechanism of real

1

econviric arowth thn: gencra’cs ronetary cipansion and subscquent

inflation.,




Foserve regusooronts oo daterent oy alo o Hes oy be other
to6)a ot the hards of nonedoor authecitios . 0 Lich ttey can i
Lo alral ponew ,«;313,;,)}1_ 1rit hi(jh Necinal Tnlorest rates, alrca

Catowith bich reserve ratios in many coLon (G0 Y, there cemains

yractically ro leovay for the cutbori! oo,
Y .

In the cace of the ledican Modeld, o Lo ¢ cussed below,
there hag becn'an atterpt to build & veciorael 10del of the moﬂey
market that can be used togeiher with o rodel of the real sector.
This is an experimental study, hut aypears to be very promising,
In studies of the Indian moncy marlket, rany of 4Llie convehtional
relationships of the advancod countries nmoney mirkets secm to
hold, but on the supply sidc of money creation the mechanism
scems to be different.,

5. Lack of an Oruanizcd Capital itarkcet: 1In many respoects;

this special aspect of the developing cconony it covercd by the
previous conments concerning money supply. One direct and immedi:
conscguence of this aspect of economic structure is that the equa-
tions of money supply and the whole credit market sector will be
diffcrent from those customzirily dealt with in the case of industa
cconomy model building. Iyuvations of the Mexican credit market wi

be presented in a later section, and it will be possible to see ¢t}

irplications of this difference in structure.

Two other features of fact that oiganized capital markets in

tine industrial economy sense do not exist are the size and relevan

cf intercst rates and the detcrminants of industrial investments.




. Jt is net uncormon (o £ind hich nowin interooo rates

y acvceeapanying hiah inflalion rates in Llhe “aveleping cconomy.,
Wdy . fact, interest rates might cven be aunite high in the
rresence of modarate inflotion.  lecror.le caleulation and itso
statistical modeling in the advanced induntmal secctors of tha
worla take place at interest or time discount rates renaing
Zrom 3 to 12 percent pcr annum, depending on the historical

time period and the country being considered. fThic is a

fairly wide spread, but is an order of magnitude helow the

rates often quotcd for developing countrics. Rates ranging
upwards from 15~20 percent are not unusuwal. To some extent
these high nominal rates cempensate for inflation so that the
real rate may not be far out of line with real rates in indus-
trial countries. But, to a large extenti, these high rates
zeflect capital shortages and conventional activities of moncy
8! lenders that have been perpetuated aover long periods of time.
In the sensc that these extraordinarily high rates of

interest represent virtual unavailability of capital on conven-

tional terms in wel) organizecd mwoney tarkets, investrent

decisions probably follow a calculus that differs from
ht  the currently fashionahle 'neco-clasgical " type now used in

models of industrial economice. Investment in developing coun-
tries is consequently best geared to somc version of the accele-
¢ Yator theory, possibly with an allovance for capital accumulation,
and rodified by credit availability. The modification for crecdit
availability may take the form of introducing a variable repre-

senting internal funds (domestic gross savings) and external
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funde (eapital flows - grants or 1o Toon o o).
6. Jeonomic Dualism: The Meoo. o o0 "Cualisn” for
the developing econcny is that cne-: <oy medcls are clearly

inadequate. Dualicm in this centeni s taken o mean that
there is an advanced or mocdern sactes and a baclward  or
traditional sector in most dovnloping countrics. This does
not imply a two-sector model ac the idenl specification for
the developing economy because it may he important to sub-
divide hoth the advanced and lLackward sectors into smaller
subdivisions and have a multirscctor medel. This approach
will be examined, again in the Mexicon context, to show how
many input-ocutput ccctors, can in fact, be introduced into a

typical model of the developing countrics.

In a crude sensc, and as a first approximation, the idea
of dualism may be taken to mean
urban and rural or

agricultural and industrial.

On closer examination, though, we may find that the agricultural
scetor can be quite advanced in cconcmie technique. and organizati
at the same tire, we may find many backwards elements in the
manufacturing sector, such as ‘cottage incdustries”. Certain
industries, however, can only te modern and technologically
advaneed.  The more carcful treatirent of dualism will mean for

our purposes that the cconcnice mocdel of the developing countries

must be rmulti sectoral, that distinctions rust be made between

modern and traditional notheds hetween and within scctors, and
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that studics of indusirializition will focus on Lhe growt!,
prospects for the mecdevn sector and its interrelationship

with the traditional scctors.

In some countrics, feeding of +he domestic population is
an overriding cconomic problem. The solution of thig problain
centers in the more traditional aaricultural scctor. In order
for industriulization to go forward theve has to be a solntion
to the food problem, cither through enhancement of domestic

agricultural productivity, thrcugh trade, or through aid,

7. Population Pressures: A reason why provision of

adequate food is a basic problem of primary importance for many
developing countries is that thcy enjoy a birth rate that leeps
a population pressure on available food supplies, Population
pressurcs may develop in other directions, as well. Associated
with the growth in total output (food and nonfood) there ray be
a growth in population that holds down the overall per capita

growth rate.

L

Population growth rates in developing countries have beoen
more than twice as high as those in industrial market economies.
The Socialist countries are at an intermediate position. The

perti ient comparisons can be seen in Table 8.

In model building for developing ecconomies, it is not so
much the fact that population growth is a serious problem and
that many countries have not learned to copc with the problem;
it is that population must be given endogenous treatment within
the model. Many,if not most, cconomic modeis treat population as
an exogenous variable that is to be left to the expertise of

demographers. This is narrov minded and over specialized,
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Populatinn Lovel and Rates of Crossth 1062-1969

: Total, 1969 Avorace sate
Area: | (in thousands) of Growth (1963-69) (in )
World 3,561,000 2.0
beveloped market
economy countries 749,000 1.1
Developing countries 1,665,000 2.7

and territories

Socialist countries 1,127,000 1.6




Jopulation does have mary unique Lo ceoperic GifeeCts, bt it

s a qgenuine encocenecvs variakble tYat has mach boaring on
ceonomic perfermance and ie greatly affoacti g LY economic peor-
forrmance. Birth rate, deith rate, net emigration, internal
distribution, and other inportant duvmographic characteristices
mast be built dircctly into the rodels to be corstruciced for
‘he developing countries.  Short run population movements may
have a large degree of exngeneity, but redium and longer run

roevements that arc so important for the study of industrialization

should be modeled in a formal sense from the beginning,

8. JFopulation Miuration from Pural to Urban Scctors: It

ves jJust remarked that not only population cize but its distribution
is significant for the cconcrice of industrial dcvelopment.  Also,
in the discussion of "dualism" it was noted that the urban/rural
dichotomy was a gross representaticon of what was meant. The shift
ol population from rural to urban scctors that we sce goina on

over the entire world must be explaincd and fully incorporated

into the models of developing countries.

This demographic shift will be associated with imcome
distribution, which has becen singled out ac a primary consideration
for developing country models, and also with technical efficiency
in agriculture. As agriculture hecomes more efficient, rising
cutput can be achieved with smaller labor requirements cither
«1solutely or relatively, at the same time that increasing oppor-
tunities in the industrial/urban sector are hLecomina available.

In these circumstances, there should be a shift of population

from rural to urban centerrs in relation to relative carnings and
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as a prire crxanple of a countyy wherc this kind of demographic

shift oceurs, after Worid Wer 11, bheiors the country achieved

nation stavus.
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The statistics in Table 9 indicate that urbanization is
taking place all cver the world, but the greatust percentage
growth rates in 4he urban fraction is taking place in the

developing vworld.

9, Foreion capital imports: The developirg nations, in

¥ -

the process of industrializing, will have debtor status.
There have beoen historical cases in which countrics developed
industrially through the medium of demestic savings, but these
are exceptional, and it is to be expccted that the normal course
of industrialization in the near futurc will be through the

medium of foreign investment,

On average, forecign savings reprecscented about 12-13
percent of gross domestic capital formation in developing
countries in the 1950's-an? 1960's (sce Table 10). Many

individual countries had extremely high fractions with
foreign saving accounting for mere than one-quarter of domestic
capital formation. On the whole, thcsc countries were putting
a great deal into capital. The investment proportion of

GDP came to more than 15 percent.

Foreign capital ray flow into develoring countries in

different forms. Sorme of it will) be divect investnent by




multinational corporations. This may he, by lav o

custom, in joint ventures or ubkolly owped foreiun
enterpriscs.  Some foreian capiltal will care as aid, or asu
loans from developed country covernmenis, or es loans by
internationalorganizations. A major consequence of the
necessity of thi. capital flow, requrdless of the specific
composition amony sources, is that a considerable .debt or
equity servicing will be requircd on a regular annual basics,
One immediate observation is that the central aggregate
output measurc in developing country models will be cDP

and not GNP. The two differ by net factor payments abroad.



World

More developed
major areas

Eurcpe

Nor thern America
Soviet Union
Occania

1ess develcped
major areas

East Asia
south Asia
ratin America
Africa

' source:

Ta

Duer.2 0
3

1950

28

52

53
61
39
56
18

15
16
41
14
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ble ¢
f Urlhanization
Urban Population
1960
33

59

58
70
49
64
23

23
18
49
18

t Growth Rate
(50-~60)
18

13

15
26
14
28

53
13
20
29

Growth of world urban and rural population, 1920-2000,
Uniteda Nations, pg. 12, Table 1. '
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Table 10

Foreign Savings and 7.«

[
Ui
o
[
"

siecvie Capital

Formation, 1953-55 and 1%°.-C4 fer  Selected Countries

Gross Doracstic Conital Forcign Savings as § of
Foraaulation .~ @ Gress Domestic Capital

$ of Greus bomeslic Drodasr Formation
Country 1953~19855 1962--G4 1953~-55 1962-64
Trinidad and 22 28 16 31
Tobago
Tunisia .o 22 .o 55
Thailand 16 20 15 S
China 16 ‘éo 38 10
Coclombia 17 19 8 19
Jamaica 15 19 53 17
Rhodesia and 29 19 24 1
Nysaland
U.A.R. .e ig oo 23
Venezuela s le oo -24
Burma 21 18 -7 1
Fed. of Malaya 11 i8 -81 -10
Ghana 15 17 13 25
Mauritius . 14 17 ~-41 -30
Panama = - 11 17 38 51
Indiab 8 13 4 24
Ecuador 15 17 12 18
Rep. of Korea : 13 16 57 ' 62
Bolivia .o 16 .o 43
Paraguay 14 16 9 11
Sudan 10 16 -1 21
Costa Rica 18 15 18 35




Uruguay
Mexico
Jordan
Philippines
Ceylon
Honduras
Iran

Iraq

Chile
Morocco
Tanganyika
El1 Salvador
Guatemala

Republic of
Vietnam

Average, all

peveloping

Countries &

15
14

- 12 -

Table 10 Cont.

15
15
14
14
14
14
14
14
13
12
11
11
1l
10

16

12

10
11
145

141

13

8 {ncluding estimates of countries not shown based on 1960
prices and exchanges rates.

b rutes based on net domestic capital formation.

source: U.N., World Economic Survey, 1962, Table I-II, p. 39.



The oistence of capital flows into the developing countries

means that their vaney supplies will be dircctly éependent on
international egpitcl rovements and, to a large extent as argued
above, outside the influence of donmestic monetary policy. Another
consequence that will be reflected in model structure will be
the relationship betvecen dowestic investrent outloys and net
capita) transfers frorn abroad. This rcinforces the decision not
to adliere strictlj to standard ncoclassical specifications of
investrent functions but to allow a direct exogenous influence
fron foreicn capital decisions. Thcsé dcecisions will be partly
profit-maximizing by multinational firms or individual investors
and partly political or diplomatic, under the influence of over-

scas governments and international organizations.

10. Irmport substitution: Imports of foreign capital by

doveloping countriec will take the form of food (in some cases),
other consumer goods, materials, fuel, and capital goods. Capital
goods imports will be the physical counterpart of the financial
capital flows discussed under point 9. These goods will be
largely machines and equipment that cannct yet be produced locally.
Fither they cannot be produced cfficiently, or they cannot be
produced at all. There is no realistic possibility of import
substitution in this case, just as there will probably be no
possibility for the case of many material:c or fuel. Some of
these, of course, will be found available domestically, as in oil-

Producing statcs of the Middle rast, Africa, and Latin Amecrica.




Import substitution ciry, howovey, cocud o the case of

consumer goods and Lo & coytain extant in the casce of foods.
In the usuval cquations for irports, e coxvect to f£ind a positive

net correlation betuvcen inporis and Serentic activity.

i

M(X, 1 F; .T, dl R)

b ]
m’

f’"’ > ﬂ

vhere

M = imports

~
i

GDT or & componcnt of it, or incone

P = import price

P = domestic price
r = exchandace rate
d = duty indicator

R

i

foreign c¢xchange reserves

If a policy of import substitution is bheing followed, however,

we should find a ncgative net correlation

oM <

% 0

As domestic production increases, a flow of goods that can sub-~

stitute for imports becomes -available, and the negative correlation

results.

A similar result occurs for food. If the domestic harvest
is good there is less need for importa. The higher is domestic
output of agricultural comrodities, the lower is the flow of

food imports. The activity variable on the right hand side of



ivoort equations must be quite specific.  In the case of food

soports, it should be agricultural production. In the case of
olier consurer goods, it shculd be industrial or wmanufacturing

cutput in specific lines of activity.

In order to implenment a policy of import substitution,
there may be dircct controls on imports; there may be prefer-
ential schedules of exchange rates and duties; or there ray
ke subsidies to domestic industry. If policy works through
exchange rates and duties, these varidbles should be included

explicitly in the import equations.

11. Joditicol instakility: Small samples and less precise

data may be responsible for error in the cstimation of models

of developing countrics, but a major contributing factor will be
lack of stability in the underlyinag patterns of behavior. Many
causes are responsible for the lack of regularity, but a substan-
tial influence must surely come from comparative political
instability. It is very difficult to quantify and measure political
variables in economic models of developing countries, yet it must

be fully recognized that they are prescnt.

Some first attempts have been rade in conncction with models
of Brazill to introduce relative strength of political parties
in an economic equations system. This is more interesting as
an academic experiment than as a firm possibility for a working
model. A much simpler and more superficial approach has been to

introduce political "dummy variables" in an economic model. Thus,

! See Marzouk, S.H., Bibliography.




A e e the v iabhlo

the investrent cquatioa of the vosrzean haed

DUMIO = 1.0 an 1952-52, 1958-04, 19C1 £3, 1004-C5, 0.0 olhorwiins
4

Thic variable assumes the values of 1.0 vrincipeily, lat not exalul i
bocausze of changes in political vesimes, overy chy yoors, and oexeris
temporary retarding influernce on private fived ipvestront. It is @

!
political event that G sturhfocencinic Lohavior, Lut Lt has Loen
so reqular that we can try to tele account of it in cerple csti-
mation. 1In post~éamplc applicaticons to 1970-71 it was corrcetly
inscrted into the cestirated cquaticns and produced, with forcsight,
good cconometric recults. In a rudimentary wvay, therefere,

political cf{fccts can be taken into account.

Jure political instahility, as Gistinct from peolitical reoularit
would not help in estiration or sirulation of developing country
models. It would make for qreatcr error varionce @nd less certainty

limi-—

[N
2]
T

for vavarcter estimation and extrapolation error. This
tation that must be kept clearly in mind by medel builders dealing

with developing economies.

This list of special charactcristics cf developing couniry
models is undoubtedly not exhaustive, but it covers tne major
jesucs that have a coumon thread cross many developing economies.
In building models {or thesc cascs, we should keep these points
firmly in mind to see that they orve properly reflected in the
system ultimately emcragind. Therc are enough irportant issues
detailcd in this listing to render the developing country model
distinct from‘a rmore imitation of Lhe typical industrial country

model. It is definitely not a case of folloving blindly the
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11. nremples of Modeis for bLov.o: ping Countries

An iilustrotion of the maln points wade in +he preceding
section will he drawn frow recearch on moedel building for
Mexico--a project that has been in progress for more than
ceven years and developod to a point where the medel is used
regularly for cconomic analysis, forecasting, and policy
formation. The completc model is to be published elscwhere

[NBER], thercfore it will be treated only in outline form in

this discussion.

Outline of the Mexican rconometric Model

I. Generation of Aggregatc Demand
1. Domestic demand (private/ ublic consumption, private/
public investment, inventory change).
2. Foreign demund
.a. Exports (cotton, coffce, sugar, nonferrous metals,
manufactures, tourism, barder transactions).
b. Imports (capital goods, raw naterials, fuel,

tourism, factor payments).

1I. Generation of cutput
1. Primary production
2. sondary production
3. Tertiary~production
4. Capacity oﬁzgﬁt\igfimary and secondary/tertiary)

.

III. Demographic processes
1. Urgan labor f{orce participation rate
2. Rural labor force participation rate

3, Urbanization




Iv. Incowe Cormatiod
l. Wage rate
2. Wacgue incomc

3. ational inooc
V. Price formationr

vI. raxation
1. Federal income taxes
2. Federal export taues
3. PFederal import toxes
4, Federal salecs taxes
5. Other federal {axes
6., Federal non-t:ax inconme

7. Non=-federal ({(=tate and local) taxes

Statistical equations for all these outlined sectors or
variables toge‘her with identities make up a complcte model

of 143 equations. A data bank for all the variables by

years since 1950 is reg:larly up~dated. An efficient computer
program exists for simulating this modcl for decades (by years)

or other lengthy periodis.

There arc many ways by which this model relates to the

discussion in sectioun I.

1. Conditions_of eunply. Production eguations in primary,
secondary, and tertiary seclore zve ctated explicitly in the
model. The industrial sector is concentratad in the secondary

category but many branches of industry concerned with the
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production o coliid A separd
one hand, and & combinatiion of coenndary and vertiavy industyy
on the orvher. ‘The reason or combining the latter two is that

separate investmwent date w.ore nol available for caclhl.

2. Exports of basic materials. Mexico's leading

exports are individually modeled, as functions of price and

market demand conditions. There are separate equations for cotton,
cof fea, sugav, lead, copper, zinc, manufacturcs, tourism, and
labor (Pracevos). Hany of these cqgaations depend directly on

U5 denand conditions, as vesican export activiiy is mainly with

the U.S.. Market conditions ir countries that compete directly
with Mexico in world supply of these particular exports are

also included.

3. Inequal:iv of incorc tn the present version of the

Moxican model, the role of income dictrinution does not appear
explicitly. in soxe ryrind eauations, factor share distribution
has becen used. In +his Fforn, conswrer svending is lincarly
related, with separate cocfiicionts, to wage and to nonvage
(profit typc) ineceme. The marginai propensity to consunme out
of wage income is approyimatiey onity, and sut of nonwage income
approximately 3/4. " Those coefyicients ar? not unlike those

estimateé for a wodel of Peru, Lot in that cace, the nunwage
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signe of imputetco but deee net play on ceroential vole dn the

present versions «f the model.

4. Morcy rcunplyv: In i lalor sector the full structure of

A

a monetary scetor for the liexican cconory will be speltoa cut,
It will be scen, howover, that roncy supyply je a direct funci 1o
of, among other thing:n, tuoe dromentice deficit and the net

foxeign balanco.

5. Domestic capi.al mayheta, Thie ereoct of ccoremic

structure will al«so be clarified ant elaborated dp the: sulisoguent

gection ¢n the msadel of the Morica

o

. woney narket, Tt should

be meniioncd now, hewcver, that tiqhcly consideroed intorest

rate clanges do nut affect eapital spending decisions in the
Mexican ag in many inducirial eountyy made’r . Private investmernt
follows a strictly physical {fleniblcl ecaclerstor patierr

while public investmert depends on public ficcel varisbles

and the flow of cwuedit funls te the public sector,

As the monelnsry sector becomes rere developed and an

better monetary-rcal linkaser are constracuel, it s crpectod

that the flow of fipauwciul furde muls avalilaotle by the

monetary sector will becoie the dominant van jabies in tho
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the final demand eqeations fov cutput and the copacity production
equations arce split betweon thege cectors. Thic i¢ the mijor
aspoet of dualism in the system. In the later section on input-

cut put structure
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and 1abor foveo partiodr Jlaon coes oo amrortamyoan donen
wmining labos suppiy, Lo poptilation s not tvoated audecensarg
in the model.  Io princiole, birvin, deeth, ant npet miitation
rates can be exploined but this has ot vet Feoen done, cucept
for special conccderation of Lraverc carninas. In later deve e
ments, both tho total and adictribudion ¢ population anons
subgroups will he cstinated threugh ar orpande’ set of deno-

graphic equations.

8. Urban/rwrad distributinn.  (ne specaal aspeet nf

s A — . - —— ».u‘...--.—»-cu.-— -

'3 13 A ] - - .
population is *reated in scone detasd the nadeil, novely,
the distrihuticn of labor force botween the urban and yvral

sectors. There ave sepa:raio cquations for the urban/rural

population distribution, wrban lahor foreo nariicipation, and

rural lator force vartic.yotion,  iotal capeecity, 1dle capacitly,

»

and preocductivity irn the Lao secror:s acoount aow Lo shifts of

population and woik force from rural b5 urban centers.

-

9. Torecign :nvistient., Importe of :apitar geods depend

in part, on accummlations of foreign resarves. These may be
carned through exports or Ifrom foroiyrn capdtal inflows On the
other han?, forecign inve-iront must br serviecd: therclore

N

equations are develeped for paynents of interest and aiviZends

abroad--hoth public and private.
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cquitevont deciaine,  Tian LU evidiores of Lopoyt substitution,
hut 14 ir net widespread in thoe Mexioin Caee. 1t is only in
this onc cqguatic. that voe ~hrorve thre preancncpon., It s

thought to Lo moie rolevant in rodels of ovhor Latin Amcty ican

CCONMNLCS .

11. Ppolitical instability. Nexico is not unstable, as are

P e e g —

governments in cthev Latin Americon couatries. We do find

significant inpact of politicas devoelopanents in Hexico, especially

3]

Subw

in tae prescence of a potiticod FAunuey varishie in the privatoe
ipvesiment couation to sizniiy the tendency of nov governments
to depress investacr toospesially in the Legisning transitlon

year of cach nev teya.

All the Spc'cia} aspecte of ﬁ’l"!&i@;%iﬂ‘; country rodela are
not present in the Moexican cacne,but many are. it is evident
that the raodel of Mexican development is specially designed
to fit tha rsituation of the cauntry oot 3s far from being a

copy of the type of nmodu! that ig arpreprricte for advanced

industrial ecoaormicos.

The Mexican Modol has peer simulated over the period 1971-76
and in sors . cases until! 1900, under ditforoent assumptions about
public policy. For the purposcs of stuedvine industrial develop=

ment, it is instructive to Jeok av the ascumptions of two




contrasting pubitic pelicico:r,

1

Table 1]

Assumptlons for Pelicy Snlatico o

{(growtl: ratos)

Neflatrenary L taisionary

Caone Cane
Government investmoent 7.0 9,99
Federal enterprise 6.3 9.9
investment
Public works 5.0 7.0
(highways)
Goveranent consumpticn 7.0 8.7
Bank credit to 7.0 15.0
federal government
External debt 7.C 10.0

The public expenditures are laricly concornecd with infra-
structure investment 4hat will promots indastrialization. The
monetary measurcs indicate the dearce to which Tinancing of
industrialization wall be supported by Lhe domestic banking
system and by the importation of capital fron abrcad. In
the cxpansicnary simulatien, indnstrial cutpnt (mining,
construction, manufacturing, and clectricivy) is expected to
grow by almost 50 percent, 1971-76. Correspond:ngly, in the
deflationary case, industrial cutput ~hould grow Ly less

,
(O™

tharn 40 percent over the same perind. The more rapid pace of

industrialization adds a full point to the ustimated rate of

inflation. This is tolerable but not necesssrily desirable.
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cach shouing the conrequanens of roonoLive proposals for

industrial develop: ent, eac: proporil navine eccveral different

dimensions.




TIT. Highlights o) a Tioonorod Mode fov 0 Do unToning Peoner

The Casc 27 #Merioo '

An imporitant Yant in tbe chrain of Suoaias QU] Lo Lindun-
triolizotion »a the Jiconcina o0 capital 1orsition.  This o
essential it juvestrent in indugnve 15 o be caidec on at Lhe
fhiigh raters needed Tor strong growthe~cysroll betweon 5 and L0
percent per anaunt Lr real terms. It Qs o fascinating explora-

tion to determine ii financias wedeling .= possibie in the LIC.

Here, we do noct attempt to oxpiain th» vhole nodel of the
financial behavior of Mexico; irstead this is an attempt to ginv.
highlights of the most important {eatures of the financial sec-
tor in developing economies generaliy, .hrough the medium of the

particular case of Mexico.

One of the tirst aspacts that has to be considered in
modeling the financial sector of LBC's is that capital mackets
are not very weil developod in such ecouondes, this means that
the market is not i.tegrated as it ic in che developed econo-
mies of Northern Americe or Westcrn Europ:. Thus if the mone-
tary authoritiec want to influence the levels of aggracate invert-
ment expenditure, *“he changoes necded in the rate of interest,
given that their cffects wiil not be roadily tzansmitted to the
proper place, due to lack of integration of capital marrets, may
be too extreme for practical coasideratien. It is rather by
working on the availability of credit that the Cuntral Bank can
hope to affect the level of capitcl spending end thus achieve a

desired rate of growtn, which may be safely assumcd to rank high




anpnng the oonds ol oo bapang eunons et

earen Lo oalfiorent

- e N . R S M e - -

J.f‘ N ' uu‘hl].\(ﬂ PRI IEUNIEL RPSVEF NS ¥ PP AL DA o
- cq A . " N . - . R . e s F T e - A 1
coetors of Lhe Coole sy Chac paaeiar, aatheritios wal aifoct

the level and composiion of tho catinnin sooduet,  nater, wWe

s the mogel of

shall demonstrebe bow thin Wik pned: oidiade n
the Mexicaa roohoiy thiough the specilication ot tae Luvestiment

cgquation.

v

Youw can Lhe coonosic authorities affect the availability

of cradit te the private sector? The Cisoussion cf this second
aspoct is closely rclated to the prebilem of moncy supply. DBe-
fore answering the guestion, we Inust 1onk into a third aspect,

namrely, the problen of moucy supply.

It has been usual in theooretical medels, to treat money
supply as en evogenous variable, determined by decision of mone-
tary authorities. However, uliis i « gross oversimplification
of the many complexities involved, especially wn the case of

devcloping economace.

In most devoloping cconomia:, thne axternal scetor plays a
substantial role throughbcut the system but has particularly

great significance for the stock ol money.

If we assume that thers are no or limited open market
operations and that a 100% reserwe tatio ie required on demend
deposits, chandes in the balance of paymoents si1*aation will

affect the supply of money. An cxcess of inflows over ocutflows
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Liae ponetory aubpoer’oics o 4o abou. oo

A second inflaenco € vhe oo OF wvreyv Lo consitdor i

-
the Government dofici:. This is espocially fapar bant for uo rea-

.

S0T.5, which aiso zhten frou tho pes il i gnarhcler of anveloping
eoonomies, First, Jdeveloping cconomics, unlike snduetriolizod

nations are morce conserpel wih achieviny a vanid rate of arowth.
This usually implies that ihe public sector has to take action
in building the infrastructure and. increasiae its ~rpenditure,
both of which have to be financed someliow. Second, vwe find that
in LDC's~-as is the case in Mexico--thut corrasponding to a
given increase in gross domestic product. the increase in tax
revenue is relatively low. This is » conscouence of the :igesnl
tax system which is not as progressive as in DC's. What this
implies is that the tax revonue will not be a sufficient source

of funds fcr financing internal deficits.

These two characteristics of developing countries leave
open two ways of financing the Government deoficit. The Centrai
Dank can simply increase the stock 0 noney by giviug direct
credit to Government or they can foree the Banking system to fi-
nance part of such deficit. 1In the case of Mexico both ways
have been used. The Ceutral Bank offcrs the financial institu-
tions the possibilities or holding their required reserves partly
in cash and partly in low yielding Govarnment securities. So i«

is able to pasz on part of the financing of Governent to other

financial institutions, thus avoiding the oucessive inflationary
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pressures chat would Lo o led by finercirg tae wholae defioat

by issuing nonev,  Tro Contral Jank, hoeeves, otill bhos to Fi-
nance part of tro wonient iteelT. We o orougoeod obove that oredit
availebilury is an Loepertao U coterminant ob o ivate spending,
Thus if the Central Bank atlempts (o got "vos much” fands from
the tinancial gystew for tohlie v 1o moy be endangering the po-

tential growth of private irvo.tmert and in that way, jecpardiz-

ing the goal of rapid economic growtih.

This siphoning of funds away from the private sector, how-
ever, is to a certain oxtont counteracted by the borrewing of the
financial institutions from tho Cential Bank: thus we have to
consider o third influence or detarminant of noncy supply. That
is, the commercial bank's herrowineg from th» Contrel Bank., This
additional source ot funds will permit banks to increaase their
reserves and thus increase their lending, whici will in turn per-
nit new depositz to he made and so eon, with o net c¢ffect on the

stock ot monoey.

Let us now qgu Lack te the guestion of how the policy makers
affect the avilability of credit. In Mcxico, this is done by
manipulating the reserve requircment ratio. The Central Bank
can vary this vatic for different types of institutions and for
different types of deporits, 7Tnis gives the banks the zlternative
of holding low inturest government securities which are prefer-

able to holdirg cash as reserves,

With these observation: we are now ready to spacify the




cguations that will capiure the dotermeinalion of the morey stock,
zredit availability and the influonce of A1nancial flows on the
izal secter in Mevico, NoMe LY On privato invostment.

boney Supply:

6C = 0,322 FAEC + 1.2721 FTBDEX - 1,319 UGEE + 2.891

(2.427) (2.674) (~10.1209) (2.123)
* = .985 S.B. = 1.54 DLW, = 2.07
WHERE s

MSC = Money Supply (defined as currency + @emand deposits)
FAEC = Foreign reserves of the system
FTBDEX = Commercial barks credit eXpansion
DGC = Government deficit (defined as revenues - expenditures)

The equation was fitted to annual serier for the period 19%0-1970.
The only deviation from the specification in the discussion above
was to use credit of commercial banks as a proxy for their borrow-
ing from the Central Bank, since these data were not available.
The result looks quite satisfactory (the purbers in parentheses
are "t" statistics). Historically the foreign rescrves and gov-
crinent deficit have been the most significant variables in this

roclationship, .

Credit Available to the Private Sector:

FTOTP = 0.738 FTCT - 52,192 PGFICT + 2.660 RD - 21.9303
(48.778) (-3.869) (3.102) (-2.343)

&% = .99 S.E. = 1.595 D.W. = 2.08
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WHFRE:

FTOTI = Credit gisen to the private seoctor by the finan-
ci12] syotenm
FTCT - Total amount of resources ~urtured b the system
PGPTCT = I'inancing to Governmont as a percentage of the
tetal amount of resourccas captured by the system
RD = Interest rate

The raticnale of this equation is that hanks' capacity to lend
is determined by the amount of derucits they receive from the
public, however the¢ bank:. can choose hetween lending to the pri-

vate sector or holding othor types ~f assels like government

)

securities or just cash. To reflect this choice an interest
rate variable was used. It ig the rate chargyed on commercial
loans and gives the only lending rate available. The rate on
government securities was not included. !lowever, it has been
fairly stable ove: the cample period ¢« that no real harm is
done by exclading it. The vaciable POGFICT which is the finan-~
cing to government as a percent of the total amount of aeposits
is used to capturc the effcct of drawing funds from the private
sector to be used by the public sector. The regression results
show that all variables included are significant and ‘the equa~

tion seems vo explain the sampie years we.l.

Private Investment:

This equation is prasented to show how the availability

of credit influences private spending behavior.

We assume that desired private investnment is a function
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05 real wvariableo o oo ey aeogs) frvostrent e gJoing ro deperd

on the arnsurt o) 1 oiaes availiable,  That {s:

Id = .‘Z} e war. Ll aae)
I = }Td

a T

A~ £ {$inds)

tuug, I = .c‘3 (una:, real sariabios)
WHERES:

a o 3wy S - i

I = bezired investmens

Actual investmen+t

li

Ia

A = Proportion of deg.rod investmont actually undertaken

S lincar function was fit to +he data. The real variables included
vere:  the chante in grosz domestic product with lags up to 3
serieds, and a durny variab le to account for the expectations of

the private cector every six years associated with thoe change of

puhlic administration,

Ve are not going to duscuss the rationale for the real
variables included. fThis is done c;‘.:asz-wherelu As regards
tl.e funds available, two scurces are Identified:

(1) OCur funge,

(2)  Funds borrowsd From the Financial system,
These two are lunped together to avoid problems of multicollin-

earity. The regression results wera:

1

‘L.R. Rlein, Abel Beltran del Rio. "Macroeconometric Mcdel
Puildineg in Tatin Americs: the Mexican Case", "he Role of the
Computer in Economic and Social Research in Latin Amer.ca, Ed., R,

and N. Ruggles, (New Vory: NL.E.EWR,., 19737,
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WilERE :

IPR = Real gross peivate invostn At

DUMPO = Poiitical dur tnmy
FNDVPR =~ Credit - the private secter (exciudes cradit
given to Cﬁ?t!lsul acrivities) + rmnwage income
t depreciatien, the gnm doflatod by the input
GNF¥ deflates
DGDPR, . = Change in redl gross domestic product at time

t-n, 1 =1, 2,
This completes the highlighis of the financ:i:l model. ‘The full
model includes also eauations to wivlain the fipancing qiven to
government, total onount of Jopos g capturced by institutions
and type of instruncnrce, demand for cradit, and price level but
these will nct be discusso. hrcwe. nOwo v r g condenzed flow

chart is given in Fiqure ( .

The main points to Le emphazizod are ‘1) that firancjial
sectors can be modeled in deviloning countries, (2 that they
have their own distinctive structiure basced on the institutional
organi:zation of morey markets, (3) and that financial flows

modceled as above can be linked to rcal capital formation in the

rest of the developing eccanny.
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IV, Tnpub-Outpnt Analv us Litked ‘e Mrooceeeongn L. Nodnls

for tae I”'“lu.:,‘-m Coaty

in previons secouns we aave deal:  wothh braod

mECce uroblons of medeling he deveiopine conngemy a0 o whole
and the financial sccicr o be C1nked o Lhe capatal formation
precess. NMow we core fo the hoart of oo analysis ot indus-
trial develorment by conglds yine the insertieon in the system
of an input-outpu: taulce (o shew “he interindustry flows of
4cods.  That nput-ontput syotems cxiel andg zre used in the ana-
iysis of developmant of the LDC is weil known and definitely
established in many scparate studics, 1he new dimension  that
ve investigate here is the fossibility of integrating it with
thce m2cro model and using beth togeth.r ain +he attalysis of indus-
trial development. Again we continue with examples drawn from

the Mexican cage.

The work done in connecting the Whurton=-nNIuMEX Aggreqative
1 . .

forceiasting modnl to o 15 cector I-0 table © follows the orisjinal
ideas developed in the Breookings econscumetric n@dclz and on the

work of R, Preston.3

In Figure (3) we have a chart zhowing the relationships
that exist between interindustry accounting and nstaonal income

accounting both from the oxpenditure side and the income side.

o - -

lJ A. Ramirez, "Predicoeion Indusirial Utilizando i} Metodo de

Insumnc~Producto conectade 2i Hodelce V", Miieo, DIEMEX~WEFA

(Nov. 1972).
3 . \ T,
“F.M. Fisher, L.R. Klein and Y. Shinkai, ‘Prxcw and output Aggrega-

tion in the Brookings !.cnonetris Model, The Brcublﬂﬂﬁ_QEQESQEiy
Fconometric Model of the United Hrates, Edsl, 1.5, Duesenberry,
G. Fromm, L.R. Klein and L. Kui (Chicago:  Rand McNally & Co.,

J13965) .

“R.5. Preston,; Thc Wharton annual and Industry Forec asting Mode]
(Fhiladelphia, Econein e Resaarn mit, Dept. of Hconomics, Wharton
fichoel, University of Punnsylvaria, 1972). Studies in Quantitative
n.conomics, No. 7, '4-20.




Befoir going into :he cetaits of how (he

Linkoel ~an pe RISTACI POY'
us make explicic tae identities involved i Tifgure  (3),
Looking at the tahloe ATTY0LE rows, *the toilowing holds:

(1)

h 3
%
+

l i};“‘l‘:i l:.;.lliot'.n

that is, the sum of dustry it's s

51des Lo each of 1 industries
(including itael ) (xij's) Plus the

RN Iy )

sulk of its deliveries to each

category of final demand (Fik}: consumrplion, zapital formation,

ete,, will be equal Lo the gross outrut of industry ;i

“~ .

If we look, instead, at cclumns, we have the fol?

owing:
n w
P LX..+ ¥ Y =¥, ] = 1,0 ...
( ) igl 13 k:._.l kj J J ¢ r N

that is, the sum ~f industry j'e puarchases from all n industrics

pPlus the sum of Payments to the w factors of productions will equal

the total inputs used by industry (xj's).

Also we sez that the ~aw totals equal onlumn totals:

n n
(3) I x, = 71 X. = GRossS OUTPUY
I T

Looking at the delivories made by each industry to each

of the m final demands wo have:

n
(4) 3 Fis = €6, = Total final demand jo 3 =1,.....,m
i=] J J

and looking at factor payments,

n
(5) jfl Yij = Yi = Total pavment to factor i, i = lyeesas,w




e

AVs0 weo kaow hat sot Lpanionyg to b ancgme,
m W
Gy v o L Y, =  GND
j=1 13 N

For ecach induscrv we have the following tdentities:

Fek = Foo= Uotal dolitories by industiy i to final
1 - ' (lﬂ*mﬁn(‘Q i e ] P T I Y pn

Totsi paywents ko factors of production
Or value added by industry J

:;'0 J4 al,...,ﬂ

I1f we substitute (7) in (1} for each industrv or soctor

we have:
9 n
b ' P
( ) ":fij + Ii xl i = lfctat'n
J=1

Let us assume that:

-

a0y Xi5 - a
X.

ij
3

v J ir rroportional to its

+9) rcan he rewrition as:
n

(11) 3 ., X, + P,
j‘l 11 3 1

L= i,....,h

or in matrix form as

“ . -
. I

110.-«dljoottaln

-
g

P )
L

*

e

n

e
-
.
-
-
b=
R
.
”ﬁ'
o
SO
LI
At
-
L I
o
il
-
[

5
[ )
12

or compactlv as:

Pt

(12) AX =~ P = x or L o= (1




If we knew YooWE an Povalel woogn L ST G QU ot SO o
should Le in ordur o SUDPOTYL Ll givos pie s demand deld pon, o
in vector i,
We can now 1o into the der il Gf the linkage ef +he
1-0 accounting te g Reerorccnomntric mode o, Lol lewing ¢he cace
of Mexico.
Therc are threo kinds ¢ prable e thar arisc wnen we attempt

to go from national income accounting (wihich is the basis for

macroeconorctric mode

1s) ang intcrindmstry

First, we do not have rime savia, obser .t

deliveries by cack irdustry, what woe have

derand componente, i.e., consumoption, cuni

However for the Yrar for waich a direct

available ve can oLtain tLhis iniormation,

tions of Proportionality and

b}
constaney mad

form Gnp vomporients into firal demand (e 1%

That ig

(13)

More <ompactly:

(14, p

HG

Where P = nyx]) vector of “inal desa

industries

inductial
demand

H = nxm matyix G
bution ¢t fing?

{(This is obiained for
onstructec. )

XY

tabl.. i~

rateyories coeff _cients

transactions accounting,

ians ¢on final demand

are the CNP final

tol formatinn, cte.,
Yeaadirement matrix g

by making tha assump-

< betoere, we can trans-

veries by industry.

4

no-.an

'l.n.'m

e

nd deliverics by

or scctoral Jdigstrj-

¢ yeir *hat an I-0




Gosomx )l veates 7 fipal eemand by spending cate-
aqOYien,

The gecond pronhl.o ue $h0¢ 1y the following: n netional
accounts we deal with value addes concercs (Yied: sherdas in ine-
Put-cutpul accountine woe doal wirnh gro. sooctput concepts.  The

difference botween the Lwo o anlormediate traonsactions.

We can easily establish a relation between the two con-

cepts.

Value added- = Gross output - Purchises of intermediate

goods
Using ous symbols:

(15) Y

i

. X- - s ,:"; - . -,.“‘ * 506 -
j j Tt 3 5%y ‘

or

(16) Y- j"*‘l,..ﬁc,.n

L.
i
—
t
| atdE e
)
>

lhen (i6) can he expressed in matrix form as,

(17) Y = BX

Where B is a diugonal matyix with ite diagunal elements
bjj defined as hefore and coff diagonal elements equal to

zZero.

Substituting (12) and (14) into (17 we have:

(18) Y =[B (1 - a1 H]G




-~ B -

Let B (L - a7 0 . J. A 4 oA Pty in with ae Sda

Tows as sactors in tho direct. 1equiramens (1Y matriv and a8

many columns ar aNp SPOnGing cuimnaon: at Totecorics,  ver the Mexi-

Can case we have 1% gectors ana CH FEN Spending catigorios,

Writing out (18) we have :

&= R 3 b .5 “. + *t s oa + < ¢
Y € 119 S g4y © 1 m
(19) .
= .C. + R 6. cees * G
Y ¢-n1Cy € oaliy ¢ am’m
However, the € matrix, given tno propertics of the A and il
matrices has the Froperty thar 2 s (%)

f=1 13
This property inplies that:

n m
(20) ¢ Y. = ¥ @, = anp

i=] i=

Thus, given the technical coefficients matiix A angd
the matrix of industrial distribut ion of panal demands H we can
establish a link betwesn final demand spending categorine (G'n)
and output originating or value added by sector (Y's)., 2 link
that takes into account the structure aj industyial interdepun-

dence in the economy.

A third problem, however, remains. We hav.: impliciciy
assumed that the A and matrices are constant gver time. VYet,
this is not so in actuaj 2ite, Technology and toutes ~hange.

It is only reasonable to czpect the g and hij to change over

time even though such changes may be siow and gradual. Thigs

5See R.5. Preston, Op. cit., pp. 16-18.




coupled with the fact that such matriccs are constructed only
cvery 10 years or so, if at all, will cause wur projections
made from given A and H miatrices to have an error element

attached to then.

There are soveral ways in which we could handle the pro-
blem. oOne could be to try to modecl each of the clements of the
C matrix. However this is not practical given the present avail-
ability of data especially data referring to interindustry trans-

actions.

A second and more practical way is as follows: Using
time series data for the G sector and given the C matrix a
series of Y vectors can be estimated from (18), that is:

~

(21) Y .. = CGC

t+i t+i i=1,....,7

These Y t+i van then be compared with the actual Y
vectors for the same period, and a series of residual vectors

can be constructed.

(22) Y

t+i t+i i = lpo.oo.pT

The factors that make for changes in C are the same that give
rise to the observed arrors Ut+i’ thus we can attempt to model
these errors. There arc n equations to be estimated, which is
considerably smaller than the number of equations we would have
had we tried to model each of the elements of the C matrix. 1In

this case our projections will be made according to the follow-

ing formula:




Wherc YF Wil be bascd on the projections 0f the G gee-

tor that come from the mecro nodel dccording to (21); UF will
be the projcctions Gt the erro:rs based on the model that jg

developed for the errors observed in the past,

How can we model the vector U? There are different ways
in which this can be done. one way, following the approach of
Fisher, Klein and Shinka:® is to use autoruegressive models.

R. Preston7 uses twe such models.,

B Ve = £ o

(ii’ Uit = f (l’it"ll Iji ,t"‘2' t) + e it i = 1'...""

+ eit i‘:l,.....n

However, if we want to preserve identity (20) the Same regressor
must be used for each €rror equaticn. Otherwise a method to allo-

cate a final discrepancy must be used.

In the case of Mexico a sliightly different model was used.
After obtaining the observed errmis for the period 1951-1971.
Principal componerts were obtained for the 15 sectors' errors.
It was observed that the first three principal components accounted
for 94.1% of the overall variance of the original series. The

following model was then used:

Uie = £ (pc2 ., PC2i1s PC3 ) + e, i=1,...,n

GF.M. Fisher, L.R. Klein, ang v. Shinkai, op. =it.

7R.S. Preston, op. cit., 19-20.




WHERL :

PClt_‘1 = Mirst princivel ccuponens Y.orged one period
PCZt_1 = Stecond principal component lagged one period
PC3 = Tuird principal coaponent lagged one period

The merits of this approach arc twofold. On one hand
the identity of total value added and total final demand (20) is
Preserved given that the same reyressors (the first three compo-
nents) are used for each 67 tha 15 error ewquations; on the other

hand the use of one-period lags facilitates greatly the extrapola-

tion of the errors.

The next step in closing the cirecle is to replace in
the Mexican Forecasting Model the original separate equations
for value added by sector by the new equations that flow from
the 1I-0 framework. This is in the process of being done. Since
the macro model has only 32 sectors (primary, secondary and ter-
tiary) the input-output eqguations have to be aggregated‘from 15
to three. This equation will then feedback into labor require-
ment equations, wage and price equations and indirectly into
demand equations. In this feedback relationship it will not be
possible to solve the macro model without the I-O0 model and
vice versa. At present the twe systems are being used in a

limited way, without feedback from the I-G to the macro model.

Some experiments were conducted using the forecasting
macro model and the interindusiry model. A forecast for the

years 1972-1980 was made., then a disturbed forecast was computed




r . P IS TP - by ey crged 3L :
Lor the Samg Jlars, the wHANGe Dy L) 0 Sl oined SRCT 250 aof 1

<~y 1 - -~ g . . . -y . y T '3 . . L - . - B - . . - e, M

bilis O RCSes In roan VO ITT I Selendia bt i Tl was done U
3

artet s - . Y est gy s, - Swie by e e - s .

adding 8 constant o e eaastiong fo DOVeITLent dnvestaoon: | n

the finaj reaa’y, there o bath Srivinal and ipgue.d government

investmonrs

From cach of the tures simnfations, we obtained o differont
G vector. Thes: wove tnen Yod inte the jnp;t‘output modet, obtain-

ing a control and 4 c¢istirbod v vector aceoreaang to (23),  with

these two vectors we vere able to calculars a table af multipliers

for each sector aind in totar .

These muitipiiers were calculated as ratios of twe changes.
In the numerator we used the change in Y conruted {rom the two
~ -~ a.

scte of Y vectors {disturbeda y - control vy, In the denominator

the change in agoveinment consuapt o iuc vhe change in that pare

~

of capital formation thet corrvespsnded to auvernnent investment .,
Ir this wav a tabhle s¢ mutipliers by sectors and in total was

calculatad (ser Tabie (22)7.

This experitent ey B2 hel.ful in detecting possible jndus-
trial bottlenesks in the econcuy. It shevs the €Xpunsion required
in each irnductr: & SUprort . gliven fiscal ceimulus. rPor exampln,
Sector 1, which is ajiricaature, sheuld he producing 20,8 aaditional

billions cf constant pesss by 1980 3 a resul: of the original

11

and induced increments to spending., if we look at bast performance

—

8

In the I-¢ nodel, Pravate and pubilic investmoant are lumped into
a single item, namely capital fermitisn. The weizhts used to
Sctparate them were thoco found in the similations of the macro-
model, in which we have sepdarate oguaticons for ecach.




woat

Of tecter 1w uee thot Lor the period 130 0-1370 4y gy

[#0]

AN average rane o 3.10%. 0 vel Goger e S0 00 arevensa that

-t

seoter wily hove S0 gree for obhe porioc L7 -1955% at an average
rate of 6.7%, more than double Lo past rate . Thas ey indi-

cate that additional necasnures hoy g o taror ir that sector

in order to achieve that AN 5 P

Other ewamples ccoald e propared on industrial response
to investirent stimuli, but thot is nob the rerpate of this sec-
ticn., We merely wanted (o shov b oan interindustyry medel can
be effectively linked (o a miore nosel of a developing economy,

The data, methodolcyy, facilities and gratisticel reqularities

arc available to make this hind of industrial research possible.

B Faea 4. b w

P

See Abel B. del Ria, "Descriptive survey <f the Mexican Econ-

omy", Chapter 3 of the Fh.BD. Disser+ition presented to the -
Faculty of Ecoromics of the LWharton scho,! tniv, of Pennsyl- :
vania, 1973 (Wharton EFA, spral, 1673), )
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Figure 3,

RELATIONSHIP BITHELN INTRRINDUSTR TRANCACTIONS,

FINAL DEMAND AND FACTOR PAYMIAT, .
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SUCH SYSterms they arc foheg o o e it . Jrey o bimited

IN terns ©f centor detacnt beth from bie ciie 2! Lanic data collee-
tior and ability to gl oz Lor e vy wlvgd Fancously.  In

vt caample 1L Lthe provigan 5ir*;zg, weoworhod witin only 15 sec-
tors.  This is largs . < mnn o moe 0 Lol o araiysis but small
from the poin: of viow of wrpat eoutput anaiy Lt AS oan axample,
the 1S-sector case <tows Lo methedolesy and 0w potential,. 1t

is as large a system a7 con boe Strongly lunk 3 to a mecro rnodel

of ¢ develoyning country, niven the trsual data limitations that

are encountered in thic areg of researeh,

Tnpt-ontrot aaalvsic o Limreed o yer snother way, 1t
glves uniicre cconomin and shayos oL troatrent Lo aach sector
in terms of a fow coonom. o veddareude 0t enablos ug to pro-
ject total wurput and pooainly som coosonents of Jactor in-
creases and Tinal demaasl. 30 deel rot, aowse-ver, provide an ine-
depth  view of cach scpari.- ;na..try. "oroLhat viewy it is pro-
banly better to coartrust satell ' rnolels for individual indus-

tries. These car be au:ie detailed tor any single casea,
: g

The ideca ot o satedliie Lande! 15 that 1t studies the
reiationships within an inda.opv ar its liskages ta the
F Y q a ¢ natiora

economy througli the macro rinde) allowing influences of the latter

on the industry being studrea, wirhoat ftedback in ihe national




ceconeny wmonel,  Suct models have been stadiod extencively for

. ‘o . Yoo, .- ,
ind strisl eco nonicos. L 1L Che pacp o b o tphie feckion o

show how suen fystoms poy he Spotitied, s inated, and siglaed

S <

for tun develapdpe Toantry, agelin using Moxice ior . case siudy,

A cound way to soproach the wilding of 2 satellite in-
dustry model i o tiy to build cjuat ons that will be capable

ol generioting the main wntries, in u complete svstem, in the

accounting statements ot the f£irne thal make up the industvry,
This means that the model should be able to estimste the compo-

nents of the accounting identaty,
Profits = Revecnues - Cogts,

To estimate total revenues, some classes of demand and marke+
prices for the industry's output will have 9 be rstimated.
Similarly, typcs of cost runt he estimated. Retained carnings,
atter paying dividends and taxes fron profits will give the
change in net worth in the total Palance shret for the industry.

We also have the icentitien,

Assets = Liabilrtics Net Wworth

(Net Worth) — = (Nt worth), , + Retaianed Earnings

It will, therefore, Le pecessary to esiimate the holdings of
asgets and liabilities, by tyve, foo the industry. At least
3ome asset noldings such as f£iwxed capital and inventories are

1

See Essays in Industiial Ecpﬂgmutriqg, I, IT, 1I1, FBd. L.k,

Klein, (Philadclipiiia:  Ecohcmic Kescarch Unit, University of
Pennsylvania, 1769, i%69, 1471y,




inpartant for stwdying inveio ocat in ho GO Ol

a0 s hei i,

The Ticst ston i the more nRrescory, comely, Lo esti-

mate rovenues, enats, ang the atcduciry s oy it 5. Atention

wili ho conteorod on 40 Aarpees of medcl bhalidine in this see-

tion,

Revonues for the industry wi'l be detorained by ihe

A EL

demand for theiy products apnd ! he procus that ctheee producte

compand in the navketpiuce .  Costs orn he dircelly estimated

from a total cout function ov {rom & systen of factor domand

P A i S . e

)

furctions, factor priccs, preduction function, and some miscel-

laneous cost itonms,

Links o the naticnal econuny will conme about because

national incomc will sndonbtcaily affeet derand for the industry's

vutput and qenceral price movewonts will e a

Lcaring sn the

ndustry's pric: movenentn. ‘ihese 1re Tinkager without feadback

that connect sat 1litc nodols Lo nationat maoro modols.,

Factor iaput demard wil! depend on inductyy output and

factor costs. The latter, in turpn. 2311 prebabiy depénd on na-

tional wage, intorost, ano materiais wri oo mavoment . This pro-

vides another linkag", alsa withoyt fewdback trom the industry

to the nation. The model, then, will «i

snoAr how national economic

trends will work out ir the form of fpeciiic industry trends,

In the Mcxican case, studiled on a prouprietary basis, a

beverage indusiry model specifies

that demand depend:z on real




Price, real income, and sope naturatl tactors (ra;nf-11 and tome

perature) that affect "tastos",

X

i

£oo(y, v, BX

i =17 pf

(ggﬁ_ T, R} + o

LAY,
L lr * ¢ i

output for the industry
national dispenable poersenal income
price (indas) of ¥
ricn lindex) of oy
temporatur.
rainfall

Huenrnnwryp

m»—z?:?c»cx

The demand equaticn is specified for » singie product
being consumed in the domestic market. Multiple products could
be handled by using a whole series ot appropriatce demand func-
tions. Also export sales would depend or. for~ign demand condij-

tions such as forcign incomes and competing prices.

Next, we have an equation for induse ry price, pX:

PX = £, (TC/X, (7C/X)_,)

)
TC/X = unit cost (Total cest divided by nutput),
This equation is based on the as.umption that prices are, with

a lag, marked up on unit cost. The production function has the

form:

X = f3 (L' K. t)'

It may be normalized with output (X) a fuiction of factor inputs

or with labor requirements (L) a function of output (X) and

capital (K). In any event, this equalion will enable one to esti-

mate total employment for a given level of output. Thne level of




ouvlput, in turn, vl be ebtadoed fronm tne derand functiony.

&

In order ' ocuvivaee cocte tar tee profi. calculation,
Labor dnput moest beooeai, g movailina wese rates (wh), Wage
cquations, as o Junct len o7 natsorad vate and lalor market con-
ditions, ‘ogether with ‘ndusiry-specific variablesy can be constructed,

Similarly, capital costs can b calculated by using interest

and depreciatior rates in the DYpressiong
{(r + QK.

Costs of materials, maintenance and olker current inputs could

also be evaluated in separate eguations,

A way ot simplifying and cenaensing the whole model, how-
ver, is to estimace dircctly a total cost function that is con-
sistent with tre techinclogy cxpressed in the production function.
Cenerally speaking, a cost function derived in tihe usual way in

cconomic theovry of the firm, will take the form:

= {, ( e, 0 :
14 .x; Sy I, *I“l" "L)} t

C = cost in current Friove
X = output ir constant prices
W = nominal wagq rgs.o
I = money inters:r rate
Cm = neminal unit cost of materials
Co * nomincl oanit cost of “other® inputs,

If the producticn function 1 fog-lineai, the associated cost

fuaction should also be leg-linecar.

1f for a given cutnyt level, determined by demand condi-
tions, the production function nrovides vstimates of labor require-

ments, there is need for a separace equation to estimate capi-




tal reauircments. This is known as ANdnvestment function i
1 in

the terminslogy of MACIOLCOPLLLe models. What s needed in the

Present in:tance ic an cobinase of an indust:y investment fune-~

s an

tion.

AR = £ (%, r,d R

5

This is a flexible acceleratur version of the function in which

output, beaginnina capital stock, and unit capital costs are the
main variables. It would aiso be possibie to introduce finan-
cial constraints from rctained earningsz and the supply of credit
to the industry frem the financial scctor. The last-mentioned
variable would bL» related to lhe finuncial market model, as

discussed in a provious scction,

Finally, the system would be ciosed with the estimation
of equations for wWage rate (discussed above) and other usnit input
Ccosts for capital and Raterials. To « large extent thege vari-
anles would be estimated as functions of national economy vari-
ables which serve as the links in the chain of influences from
the overall models to the sector cateilite models for individual

industries.

In this outline sketch of the design of an industry model,
it has not been possible to give complete nurerical results be-
cause of the proprietary nature oi such systems, yet it can be
asserted thaf satellite solutions of industry or other sector

models can be ob%ained by using the output of simulationsz from

national models as input values for the industry models. 1In the




Mexican ca.e, and certuinly in wmany others fnr daveloping coun-
tries, chere arc ehcagh dave now to construct “hoe wholo sequence
of models that are necessary tor the stody v industviad aevelop-
rent. In particular tlo overg!l poce oed Slianoial soctor mo-
dels can be decigned to yielc the Xind of outpul thaot woeuld be
needed to oporate indartiy models . Morcowves, there is enough

roindustiy data series to provide a bacgig

[

statistical reqguliarity

for the es imation and simolation ot the =atellite model.
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