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I.      f.pvciíKv.w.M  of  yo(V..|s  for   l>vo\<vhv3   îconomtes 

The first su»v<  in  iio.M-l.incT  thr  i,Vh: • hr i -i ; ...if i on process   for 

cu , r-üopif/.'iit   iü  to ; oùcO   the  developing   ccciirvv  ar   r.uch.     The 

interrelationship between  v.V*  industrii]   anc   ai  other  r.octors 

of   such economics    nuskec  ic virtually  ^.possible,   or certainly 

imrevoûlir.g   to try  to  study   t. he   indurrla]   i.ector   in  isolation. 

1   fhall proceed in  two  steps:     1.     Diseurs   the problem of model 

building,   in  çiencrM,   for developing countries,   ?.     Show how the 

industrial   rector  ir,  related   to other sectors w5thir  the frame- 

work of  a feasible notici  of   the whole economy. 

$L?c * *x. ^~-ÌlS^££2^11SlS^\Llh^J^£j2j^ '     F°r na»»y years, 

I  end my research  ntv.dents  have been west J i no \ifh  the proli!cm 

of hoi,/ to build statistical models of the developing countries.1 

In tris effort, numerous  research studies  and doctoral disser- 

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

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

or cast Asia.     Continental nations,   island nations,  .specialised 

economies, diversified economxes have been  the subject of a study. 

¿:eny attempts  have been mede to capture the quinteseence of India's 

rcononiy through the mediati of a model.    This  has proved to be an 

oír live case,  but ona day will  turn out to be a fine example.    Much 

of   the present  paper will be baaed on the Mexican case because an 

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

Gee Bibliography 



;•:.::?-.'.ì*-r;.-_. ih,:« j - rc¡ • -.¡t-r-rUy u:-f-<i in st-'idy «•' l ho economy, 

one - ). ! Ir; rcjnîc.rly u?flci n.M n^ tcütihg, .¡mi orto that iü 

becurrin-: i nert íí.,*,J -; j y forp'cx in rlrucîujal detail.  The 

ücüxicvn fr-vif.] ha." bc^n adnj t .d to :(,ck»rr« computer technology 

nnd u:;cu MI nuch the oar.x v.uy tU.i U.f-. models are used. This 

nakes it ü  very convenient vehicle fron* which to carry out 

the prccx-nt ßtmly. 

The distingui r.hiiig features of the LDC model that stand 

out in ihoKC previous effort» Tor India* Mexico, and other 

countries arc: 

1. Importance of conditions of domestic suppJy 

2. reliance on a limited number of exports, often of 

bar. ir ratería In. 

3. Inequality of incor.o/weal th distribution »tnd influence 

of thir on economic performance. 

4. Dependence cf money supply on external and domestic 

balances. 

5. Lack of organi-.'ed domestic capital markets 

6. Fcononuc duali;.,?» 

7. Population pressures 

0. îopulat.ion migration   from rur^l  to urban  sectors 

9. Foreign  investiront,   external debt,   interest paid abroad 

10. Irooort substitution 

.11. lolitical  instability 

Those  features are not  präsent  in every developing countr-,   but 



J Uto 

•    e,'   -.ve  of   !;\'¡ui.K   i:.;.-..-.: 1 ..¡.e-.-.      ;•'.-;.;.    -.í    t ;   -• 

-'     -     -.-'l'cr-   in    thf:   c!\/olop.û; •   ì:X..ì'YÌV-      \:.C   Mi.:;.   ,   •    ;• a- - 

•.•i-ii-.i-'crntior.  as  o   M or?-,   in  rrck-r   Lhnt   w  noy  hvc   :\   rr Oisti , 

.vo.-i*!   of   the cour.trio,;  V-Iv.-j   f.tu--i;,,d.     ;;• v»i:i  net do  io cr.pîe- 

a  niimâùrâ  n.^eï   cpoci iic;,t ion   to  rr-ver  a'1   d->ve:opi:K;   count ri-r. 

.:sr eun UG ru:;pt   the» pv< doninan*-   IP;-IV]   m:f :;   In   wpr»  i ndr.r.t-i .¡1 

-.-oï.owjcfi,  with miner Cu,wor   to paran-U-  VCüUM,   Ja ornar  to 

vcxînl   the developing  cointrJos.      r.ich c^;o will   have?  r.pocial 

* -Procter istics  ar.ony  sor o qcrorc]   one:: and nun.fc ha examined 

^»efully  to give  display  to  the  ahove   ftKiturcs. 

*•     22i£^£9illijyi!»s^fj2unji3j':     It  is  CO.T :.ordy r.aid  that 

-.i, prevailing  Keyn ^ian   type  rede]   for   tho  j »f-; trial   count rie«; 

,t hauvd  largely ors dorar.2 considerations.     Although  this may 

•i.  .in overstated  crarqo,   it  is  true  thai:  £.u,:h ,-doln devote n 

qrcat deal  of attention   LO nygregnte dentane!  and   itr,     mort  inpo. * 

:t.nt component n.     h runtìi-.riorstal  rt ¿-..ion v:hy  it  ir   not a vholl" 

correct view is  that  -jictr- i!-:~'i'n • «   l^o':';or -i:th production 

l^-hnology,    >nke  i*p Aiïipor^.r.t  iir.rrot-ï rf  rrr-piy,   nnd  there are 

en storiar i ly present  in norial::   'or   in^urtrial   e ^ne-non. 

For the dove lopin g economy,  v;c i.uut  ir dure conditions of 

~*:.tcl   formation,   capital  fleourr:!ntion,   production bottlenechs, 

-i.hor supply,   nnd  technological ;.cyricultur.-¿3   re^tionr.hipo  for 

:'•- supply of goods.      totontíül output,   .\n,   i-, nrnally n.ide a 

• lì   ;ti,on of accumulat'-c! capital,   K.  u trc-reo  factor 

>í « r(K,.î 



  -•- l!'-'' r;<ïD!i J ivi t .tien  un the supply c* <u,:Jc.     Such 

roi «)!;•><• .-.s)!.ips arc developed for each of several sectors.  Added 

tr.chnolopc.-i] supply i .if orrvat i or. ir- provided by the inclusion 

o: input-output rystcn. 

For the floricultura! sector, whi^h is strategic for food 

production and sometimes for exports of basic materials, an 

important aspect in the heavy dependence on natural factors 

(weather, e.g.) and substantial time delays.  Response, in the 

production of basic ir.it ter in Is, either in agriculture or extrac- 

tive industries, follows world prices for the commodities in 

question, v/ith a significant time delay.  The dynamics of such 

syntonic are interesting and lays the developing economy hare 

to transmission of economic disturbances from the industrial 

nations because of a comparatively slow adjustment process. 

Primary supply, usually takes the form 

Xt ~-s<Pti Pf-ir P t-2 ••'   n*.)f 

where 

Pt «   ''real »' price  at tine  t 

nt » natural  factors  affectinq  supply of X.. t " 

Natural   factors are more  important for agricultural than for 

mineral products. 

2-     Pel iance  Qjl.jprirjary corrodity pxrorts;     The banana- 

coffee  republics of  latin /¡..erica are described  in  caricature 

form as being dependent on  the export of  these  two  commodities 

for   the  earning  of   foreign  exchange.     If  primary comodi ty export! 



are  unce]   to  p';rehû;;^     ac< '.h-d   ir ;VM«;  . •«'     ,• •   • 

cupila]   5 toinr  v/e  ave   f^ccd  vi I h  a   r; i v•..'.•• í ><- 

/IjnoJ.H^f ic  good:;  tíre  narV.e» ed,    rr.l.jof,    lo nev. 

of   the   industriai   ntat'o.-?,    in   n.-Up'n   f <• i «    <;•-' 

í:2.f;.üÍJC-  finished  ccn".'o;.v,<r or   producer  gocd;-.. 

il   *   ,   ic:,'.    ; >i  i (    • 

•VP ci ;:.:;<'•   of   pi ; ce 

Few countries have achieved high r.-.nk posit en unonq 

tìceloped or strong çrnv.ih coant-rio:, on the l>r.«\r. ci export 

performance of barn e wate-rii.l.'j.  Ter gond growth of exports 

and the intornai development o£ doñear ie indu:, try thr 0119h 

capital imports, there will probably have to he a chi ft in 

the composition of exports toward, those that have higher growth 

prospects.  A fev,- coiiMricr, gained ccoae;ic \» ua?<:>r ity in thc- 

past through efficient specialization in agriculture but 

generally speaking, this will be pos si bio o:;jy if there is a 

shift towards exportr of varied indur.trini needs. 

A spec in'I case in the world tconrniy for c::|u.«rt concert rat i on 

on basic connodi tics is the typical oil economy.  These are main!y 

in Latin America and the Middle rast.  Ihir mrl.ct ia run by the 

large international oil companies in cooperation vith the nain 

producing areas throughout the world.  Vhis giv;n ita large degree 

oí stability.  At the moment:, the oil-rich nation;; are enjoying 

unusually good foUmc, and are in ¿\  position to vise strong export 

earnings for internal development and industrialization.  Porre 

such notions stand on the brink of industrial t.A«-off provided 

t'lioy une their invcr.trent accumulation well. 



T¿»ble 1 showc the- ccirsuodi^y  con,p:u;ii ion of ucveloping 

countries* export-fi.  Food, raw mntcri.t J ,\.,  and fuel 

account for morv thm 80 percent of their total commodity 

exporte. 

Table 2  li^tc the main exporta of each of several 

developing countries with an indicator in parenthesis 

of the percentage chares of the total accounted for by 

each. In this tabulation, it is easy to sec« at a glance 

how important oil is for Iran, fish meal for Peru, cocoa 

for Ghana, etc.. 

Finally, Tables 3, 4, and 5 give the geographical 

locations of export shares in the world Tin, Rubber, and 

Coffee markets.  These are commodity markets that are 

entirely in developing countries. 



Tüble   1 

Developing Countries:     Commodity composition of Exports 1955-61 

1955-56 1960-63 1965-66 

Food 32 29 28 

Raw materials 29 27 22 

Fuels 25 29 31 

Chemical 1 1 1 

Machinery 1 1 1 

Other manufactures 12 12 16 

Total 100 100 100 

Source:    U.N. World Economic Survey,   196?,    p.   tA. 
Based on  table 24. 
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Ta M o 2 

Main Exporta of Selected i:>evejoping C- 'ntries 

Country 

Iran 
Israel 

Korea, Republic of 

Sabah 

China (Taiwan) 

Liberia 

Jordan 

Sierra Leone 

Chad 

Central African republic 

Congo (Brazzaville) 

Gabon 

Peru 

Jamaica 

Trinidad 

Lebanon 

Panama 

Rhodesia0 

Kenya 

Kuwait 

Nicaragua 

Guayana 

Mai» export«:. Í : 963-1965) 

Fuel t'J'AV; 
Fru.sh citrus .fruit (14), fruit 
nnà vegetable juices (3) 

Pish (11), silk (5), iron ore (5), 
tungnto'u (4), 

wood (57), rubber (12), copra (6) 

Sugar (24), bananas (7), rice (7), 
vegetables (5) 

Iron-ore (68), rubber (26) 

Fertilizers (31), tomatoes (15), 
watermelon (7) 

Diamonds (58), iron-oro (17), 
palm kernels (8) 

Raw cotton (78), live animals (8) 

Diamonds (48),'cotton (21), coffee (20) 

Diamond y (>',3) ,  wood (38), fuel (3) 

Wood (38), manganese ore (23), 
fuel (15), uranium (9) 

Fish meo3 (21), copper (17), 
cotton (14), sugar (9) 

Sugar (27), alumina (23), bauxite (21) 

Fuel (82), cugnr (7), bananas (8) 

Citrus fruit (9), ûPP1GS ä pears (8), 
dried beans (>)  . 

Banana." {/[&),   fj.sh (10Jf sugar (3) 

Tobacco (33), asbestos (8), copper (4) 

Coffee (29), tea (13), sisal (13) 

Fuel (99) 

Cotter. tAA),  coffee (Iß), „eat (6) 

Bauxite (.B), ,ugar (34), rice (13) 
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i'.: /-.aibiyu.:- 

;..<;ììà Arabia 

¡'5ii.lippi.nes 

Tanzania {United Republic) 

Surinam 

Iraq 

Timi land 

Honduras 

Angola 

LI Salvador 

Zambia0 

Nigeria 

Guatemala 

Venezuela 

Sudan 

Uganda 

Barbados 

Mexico 

Malaysia 

Ethiopia 

Paraguay 

Chile 

Cot-ton { i,;}  , I;.;M,CW nuUj (1Vi 
sugar (10), sisal (tí) 

Fuel (9y) 

Coccnnut produr-tn (34), wood (20) , 
sugar (19) ' r 

Sisal (31), cotton Í17), coffee (14), 
Diamonds (10) '' 

Bauxite {?;), rice (5), fish (2) 

Fuel (9 3) 

Rice (35), rubber (17), tin (8) 

Bananas (40), coffee (18), wood (10) 
raw cotton (A) ' 

Coffee (45), diamonds (15), sisal (8) 

Coffee (Dl) , cotton (22) 

Copper (91), lead and zinc (4) 

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

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

Fuel (94) 

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

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

Sugar (84), rum (',) 

Raw cotton   (18),   suqar   (8),  coffee   (7), 
fish   (5) l ;' 

Rubber   (4 7),   tin   (26),  iron-ore   (6), 
palm oil   C) 

Coffee   (60),   hides and skins   (9), 
linseed   (10) 

Meat   (30),  wood   (15), raw cotton   (0), 
tobacco   (8) 

Copper   (*fi),   iron-ore  (U),  crude 
fertilizers   (5) 



IO - 

Ino i a 

îîorocco 

nocini can i:-i.uMie 

Cü;¡- croon 

Mauritius 

Argentina 

Ecuador ** 

United Arab republic 

Cyprus 

Syria     9 

Costa Rica 

Pakistan 

Bolivia 

Cuba 

Ghana 

Tunisia 

Ceylon 

Madagascar 

i'urma 

Brazil 

Sarawak 

¿fai ti 

Colombia 

Oi:tc   (19),   tec;   U.'i) 

Phosphate   (25),   c>\,,-qr..-;    (H) 

Simar   (50),   tri. fee   (1<5),   cocoa   (7), 
tobacco   (7; 

Cocoa   (24),   coffv..-*   (24),  aluminum   (10) 

SKCJZ;-   (95),   tea   (2) 

Moat   (23),  ivhr.at   (17),  maize   (11), 
wool   (19) 

Banana.,   (57),  coffee   (13), cocoa   (12) 

Cotton   (53),   rice   (10) 

Copper (22), citrus fruit (17), 
-potatoes (12J 

Cotton (<8), barley (3), wheat (5) 

Coffee (4«:), banrnaa (26), sugar (5) 
moat   (5) 

Jfto   [15),  rev; co-ton   (14), rice   (4) 

Tin   (36),  nilver  (7),   leed   (6) 

Sugar   (37) 

Cocoa   (67), wod  (13),  diamonds   (5), 

«iir!S{?3)    (20)' netUrai ph0SPhatcfi   (17), 

Tea   Í  :••:)..  rrubber  (16),  coconut oil   (7) 

s"n»>f)'BP1M(13)'su9ar (is'' 
nice   (GD 

cocír,i;0)' cc"tton   (7><  iron°"  (6). 

n"niJ3?ÎA,"'ot'  ,25>'  rub>>« (22), pepper   (10) ***/» 

Coffee   (Ü7),  sugar   (8),  sisal   (S) 

Coffee   (68),  fuel   (16), bmianas   (3) 
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Indonesia 

Congo   (Dem.   Kc-p.  of)c 

Uruguay 

Fuel   (.*?';),  rubber   ( ;j) 

Copiar   (il»),  pc]m  products   (5), 
«fon dxar-onds..   fBÌ 

Wool   (4$),  Treat   <32),   hides   (9), 
linreod oi]   (?) 

e    •» average  64-65 

f    * average 63-64 

0 •  % of total exports 

source,   u.N.  Commodity survey,   19C7,  UNCTAD. pp.   31-37. 
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Tin 

'i ubi ir  "ì 

•î*tf» M.: •„':; six r.ont import exporters oí tin 

(K•..*:!:' 90: o': total supply) 

Country 

Total 

I960     1963   1964 

{Millions of dollars) 

1963-1965 
productien as % 
of world product 

% of to¡: al expurirj 
165 
17 

212 
24 

236 
26 

41 

Rolivin 
% • • * 

42 
65 

57 
71 

81 
72 

16 

ThailAt'.f! 
* • * • 

25 
6 

36 
0 

46 
8 " 

Indonesia 54 
6 

19 
3 

— 10 

Nigeria 17 
3 

25 
4 5 

6 

Conerò (Democratic 
Republic) 

27 19 39 JL 
1 ... 5 7 7 

«8 

Sourceï  WJCTAD Commodity Survey, 1966.  U.N. p. 56 
fron Tabic lie-3. p  ° 



Table   3   (Cont.) 

Percentage   shnro of   the  Major Commodity 
Croups  in  Total VaJ no of Exports of 
Developing Countries,   by  Region,   1264 

Agriculture 
1964 

Latin 
America 

50 

Africa      Mlddl 

56 15 

e        Asia      Total  Developing 
Eafl* Countries 

57 46 

Minerals and 
metals,  1964 12 16 t 10 

Fuels 
1964 26 21 7? 31 

Manufactures 
1964 2» 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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•,'V.1r»    <] 

..   ' <rvoul' i v.  oi Te!; 
1 •-.:>>i.iLc. lrcluciiin 

j•ports  by 

Country )^r.0 H 61 1962 1963 1964 

Ha lay fri a S 7.0 51.3 

Tndoîi«.'fi.ia 33.1 44,8 

VietiK n 
(Repub3ic o«) 

56,1 61.9 

Thailand 29,9 21.3 

Ceylon :>0.6 15.0 

Nigeria 8.5 6.3 

48.5 

44.9 

67.0 

22.2 

16.0 

6.8 

48.1 

38.9 

43.9 

19.7 

14.8 

6.3 

44.9 

43.6 

68.7 

16.S 

15.5 

5.5 

Sourcei    mCThù Commodity Survey»  196C, U.K., P.  62«  Tabi« II C-5, 
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T¿»blr 5 

Coffee Lxpo-î- r.nrnir.i!'! f---v ;\>"l oc; ^v! 
Developing Cv.i.i.vric.;;. Cthr.'Uiîiiru!-. U.i>. ! ;Ulin)r ]r>6: 

Latin American Countries 

Dr a ?-il 
Jolombia 
Co H ta Rica 
Dominican Republic 
Ecuador 
El Salvcdor 
Guatemala 
Haiti 
Honduras 
Mexico 
Nicaragua 
Peru 

Coffee l'amimi 

707,con 
344,000 
46,000 
22,000 
37,000 
96,000 
86,000 
20,000 
23,000 
76,000 
28,000 
29,000 

l   O*   Tot :al   í 

44, 3 
62. 4 
4l! 1 
17, 9 
24. 5 
50, 8 
46, 0 
55. 6 
18. 3 

6. 7 
18. 2 

4. 5 

Africa 

Congo (Democratic 
Republic of) 

25,000 8.1 

Ethiopia 
Ghana 
Nigeria 

Central African Republic 

70,000 
894 

¿> 0 ¿ j X 

5,000 

58.8 

0.5 

18.5 

Ivory Coast 
Madagascar 
Tanzania (Republic of) 
Uganda 
Kenya 

112,000 
29,000 
24,000 
79,000 
39,000 

42.6 
31.5 
13.6 
48.5 
26.9 

figures for 1964 

Sources     u.N. Commodity Survey, UNCTAD,  New York,  1966,  p.   94 
Table II-A. 



3*     J:1'-: CT,yiìL:tl~-'_.rj'   --nc^r-.c  and ve-; H!    dir*     '..¡lions:      It 

ima  generally b-en   fr;i,yl   U:a-,   j.r.cor:.;   u^l  weal t;-.  are» more   inequitab 

aistributeä   in  p-or,   •:•- v vj ^pina  cuuntivi._ r;   thar.  In advanced, 

industriai   ccuntric.:; ^ -r,   the   :.^o  of  the developing 

country  there  aro  u^naJly   ,^ry   laro',  narrer?  of poor  people  and 

-, few ¿\'c  the  top win-.   Li.mer:r.c   resource-s.     This hind of  skewed 

distribution  giv^a  ¿;iso  ic i• i.tj   inequality coolficients  that 

describo distributions   ir.  a  trndiliona!   way  in the; case  of  the 

developing  countries.     This has  important  implications  for  the 

saving and  capital formation processes  that underlie economic 

<Tov/th.       Table 6 shows  relative  income  distribution frequencies 

at different positions  above and below mean  income.     Developing 

countries  have higher  frequencies than do industrial countries 

at positions boJov national weans.     At   the other .extreme, 

developing  countries  chow high frequency  at  income levels more 

than  twice  the national mean.     Developing rountri.es have  high 

frequencies at  Loth end, of  the scale;   this makes for  inequality. 

For moderate  size ino ,ire--between  the mean  and twice the mean— 

frequencies  era high in  the  industrial  countries. 

Overall   concentration coeficiente   in Table 7 are much 

higher  for  developing   vhan  tor developed  countries. 

inequality Pay stimulate savings by   the upper income claBses. 

7,i con* case,  these retained  funds are  invested at home,   and this 

irovidcs  a  baco  for industrial   growth.     Frequently,  however,funds 

saved by  the upper classes  leak out of  the country and end  up 

n foreign  banks or  foreign investment.     To  the extent  that  this 

is true,   the developing country must import  foreign capital   for 

real  investirent pur pos er:. 



ibi-. 
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The poor PûBKCS  ciro  at er nc-,r  the   m.r.in of insistence, 

nnâ cannot save appreciable amour<*.     IntcuOity,   therefor«, 

cannot bo relied upon  to yenortt« funds  fc.   capital  financing 

and expansion. 

There have been notable exceptions  to this situation. 

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

before the country received adv.nc-d nation      status, there was 

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

by the inequality of income distribution.     Tim poor were able to 

nave something,  together with the rich,   and  the latter preferred  to 

invest at home rather  than abroad.    Consequently,  Japan's 

industrialization progress was largely  financed internally. 

The usual case is not like this. 
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Tabic-  G 

Percentage of Populaticn  in  Incorao Croup    r>pressed in 

Terms of  National   Average 

Incomes below the 
National Average 

it  ¡'f- /.MA 

,   ço%TA P*teA 

?S\ 

/.-* 

£á <> 

¿i' 

JT 

i^/íiíli- 

*    £7    ÇfiLVfiïc ft 

» t/oRWfiY 

¿fi< > 

•í v>' 

«<í» 

/J- 

Incorar,  betv.'cen  the 
National Average and 
Twice uhat   average 

Coto -<$¡A 

Incomes moro than 
Twice the  Nati- 
nal Average 

í 
// 

fó « 

r 

. 

*• 

1 Aver« 

? A HA M A 
tfBTH*RLAtrt 

Sourcet    U.N.,  Income Distribution in Latin America, 
(CEKLA),  New York,   1971,  p,   31. 
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Table  7 

Coefficients  of Concentra ¡-ion-' 

ti'Rfu lL 

C ù .c r /4   7? j ¿ ^   f F* * tic fi* 

^.r>«¿-.vr////r ^ COLòNIA 

ttc7HS-?Lfi/t¿S 

\/H i y Ut 

f/eïw/î Y 

•fi^bastJ on the formula 

Y •   1 -    §    f. « i 
i«l     *       10,000 

g « cumulative percentage of  income received 

n » number of income groups 

f. * 1 of population in each  income group 

g. » I of income received 



Ai v»i t.   fron  th-s  ri Tort on insani;   oí fmancine]  capital 

expansion,    ineoiv.e   cid .rtri bu t.ion   is,   in   itself,      ¿in   interesting 

phonoir.i .::>: s,   Crtt^cia l; y   in  rcJation   to  its  effect  on  saving  or 

coriñiimpt jt ::.     in   thr   ad va net;-1,   industrial  countries,   we often 

lind  thai,   disparities  are rot   iarye  enough to matter very much. 

The opposite  r.juiation prevails   in   the developing  country. 

Dispari t iv:;  arc-  :;o  lar.je,   that it   is  to be expected that changos 

in inequality will   have  a  signi í i cant and rcoasurable effect  on 

the RAvi*:--/. perdinci   decision of  individuals.     The  LDC model 

should  not   he without  reacmcs of   incene inequality.     Such 

incisures r.«y appear   ¿n >:.any  forr.»5--«i3 a descriptive  statistic 

of  the  si-e  distribution  of   Incone,   as a  set   of  percentages 

for the  f«:ctor:dl  composition cf  nationr.l  income,   or as á 

dcpofjraphic neapuro  ci  the urban/rural  ratio. 

4-    í!•e^U3?l:C^ The monetary 

tneehaninn  in  the  developing  country   in quite different  from the 

usual   systur, of   industrial  countries;.     Money  und  credit  markets 

are strategic  for   financing  industrialisation;   therefore  it  is 

worthwhile   examining  the  r.pociat   factors determining noney  supply 

or ether credit market variablen  -or   the developing country. 

If money supply  eets  out of  hand,  we may  find price  increase* 

following   the  linen  of   the  orthodox  quantity  theory of ironoy. 



-   --M 

Thif.  r.crô   not   happen,   Iunv;-.\ , 

price   anü   i.íonrluy  rtabi "¡    {y; 

Money  nur}:eis are   J<rr. well  deveK-p--d   in   t.?,? onorai ne 

nations.     Many credit   5 ivifcn;,, -nty   -.r.-  n.-.l.   »reo;   in t-.ercnt   IM tor. 

often   turn  out  to be  quite  hum   (be'v...,   li.  and   /O  percent}; 

tinti  it nay   seen hepolerr;   to  try   to !r,c«'cl   tbir   sector  of  the 

economy  in   the sane way  that ve do  it   for  advanced nations of 

Western   IXirope,  North America,   or Jopan. 

When   there i? a a   interna!  dotici4'  in  developing  countries, 

the treasury must borrow  to rover  thin discrepancy.     Bonds 

ii;r,ued  to   the banking   ays tor. then  provide  n monetary  baro,   from 

vh'ch expanrion c'   the- rtoney r.uppiy  iircw«,.     Yhe public ueually 

dees not want  den.-.-tio  coven.meni   scovritici  er cannot  .ifford 

to buy  then«;   ro  they   end   up viti;   tí"-  »eee:ira;   r.yr-.tc;-»,   probably 

the central  bank,  and   this   ir. expan? lor.ary   finaurino  of   the 

deficit.     Sinúiarly,   an  external   deficit  in  trf.de can be   covered 

by  foreign  capital   inflow.     Thciio  foreign   :undr  then boconc part 

of  the baco   for monetary   «"»xp**«:..-ion. 

In  industrial cour.tricr. V?J t.h  nop':!.:! ieated non'-y markets, 

the central   ban); úuthorit-íCü. can offset  the  eternal   deficit, 

with  its  flow of foreign   exrhanye  into the country,   by cnçaginq 

in open market operations.     Ther.e  procedure*  are  not  g- noralJy 

îea:-ible  in  developing   cour: i rief;,     '.ho ver" mechanism of  real 

economic orov/th  thn;, genera''er. r.onotarv   expani i on and  subsequent 

inflation. 



Inervo   rcrju I . • • onts   :••.".   .-Intere:..',   iatt..   • -ics  '...:>   be  other 

i  io).5   "it  the   hards  cf  :-onot  ; • ;   ,-tutht-- A t ; x.--.  \      •<   . hich   thoy  can   ti' 

*..-•   o .ilrol   r-/>r;oy   5?u;..p]y.     l\it. :.   high  iu-: • : :,.s.l   '.\U rest   mito:;,   aironi 

*,;i:1  \:Hh hie.h   renorvo  ratio:-,   in nan y CO;::;   ('to •) ,   there  remains 

poetically no   leeway  for  th-.-  ¿.utrori í i c.;.. 

In  the care  üí   the Me:: iron  Vocici,   ;-o  Lv t"; : cussed  bo low, 

thet-o liai; boon  an  atter.pt  to build a  ¡xcioral ¡wvel of  the money 

market that can  be used toqether with a r.ocicl   of  the  real  sector. 

This  is an experimental study,   but a\ pears  to be very promising. 

In   studies of   the  Indian money  market,   many of  the  conventional 

relationships  of  the advance.«:)  countries *   rconey markets  seem to 

hold,   but on     the supply nido  of money creation  the mechanism 

ficéis  to be different. 

5*     Lack  of  an Organized  Capital Harket:     In many  respects; 

thin  special   aspect of  the dove)opine  economy ic  covered by the 

previous cor.rr.ents concerning  money supply.     One direct  and  imncdic 

consequence of   this aspect of economic  structure  is  that the equa- 

tions  of money   supply and  the whole credit market  sector will be 

different from  those customarily dealt with  in  the  case of  industi 

economy noe?el  building.     Itjuations of  the Mexican credit market wi 

be  presented   in a  later section,   and  it will be possible to see  tr 

ir;plications of   this difference  in structure. 

Two other  features of  fact  that organized capital markets  in 

ti;o  industrial  economy sense  rio not exist  are the  size and relevan 

cf   interest rates and  the determinants of  industrial  investments. 



L- yt  iü   not   unccnnìon   lo  find h.ic:b  noï.:Jii:l  .intvr.Tv   IM tor. 

.y      «vjrunpanying   high  ii.flat ion   rüto:;   in   the d.-vrlopim:  economy. 

id y     ¿¡-  fact,   interer.t   rato::  night  even  bo  quite   hitjh   in   Ilio 

¡••remenee of  moderato  inflexion.      iconoi'.Ic calculation  and  it? 

statistical  modeling  in   the  advanced   industri al sectors of  the 

world   take  place  at  interest or tine discount ratos  rr.nginq 

iron» 3  to 12  percent per  annum,  depending on  the Mr.lorica3 

time period   and  the country being considered.     This  is a 

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

rates often  quoted for developing countries.     Rates ranging 

upwards  from 15-20 percent are not unusual.     To some extent 

these high nominal rates  compensate  for  inflation  so that the 

real rate may net be far out of line with real rates in indus- 

trial countries.     But,   to a  large extent,   these high rates 

reflect capital  shortages and conventional, activities of money 

lenders  that have been perpetuated over long periods of time. 

In  the   sense  that   these extraordinarily high  rates of 

interest represent virtual     unavailability of capital on conven- 

tional  terms   in well  organized money markets,   investirent 

decisions    probably follow a calculus   that differs  from 

the currently  fashionable   "neo-classical •' type now used  in 

models of industrial economics.     Investment  in developing coun- 

tries is consequently best geared to some version of the accele- 

rator theory,  possibly with an allowance for capital accumulation, 

and modified  by credit availability.     The modification  for credit 

availability may take the  form of introducing a variable repre- 

senting internal  funds   (domestic gross  savings)  and external 

.at 

r: 

i: 

he 

nc 
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.fur.ài.* (capital flo.,'«: - grants or Ir. a : o.T -1). 

*>•  rcononic Dna 1 isr. :  The Meaa.a: ai "realista " for 

the developing ecenony i?; that eno-r   •: v.-r rear-:1 c are clearly 

inadequate.  Dualism in thi r.  ccnto.vi is talu-n to mean  that 

there is an advanced or modern sect'--»- cr.il  a backward  or 

traditional sector in most developing countries.  This does 

not imply a two-sector node! ac the ido-r.l specification for 

the developing economy because it tray be important to sub- 

divide both the advanced and backward sectors into smaller 

subdivisions and have a multi .-.actor model. This approach 

vail be examined, again in the Mexican context, to show how 

many input-output sectors, can in fact, be introduced into a 

typical model of the developing countries. 

ïn a crude sense, and as a first approximation, the idea 

of dualism ir.ay be taken to mean 

urban and rural    or 

agricultural and industrial. 

On closer examination, though, we may find that the agricultural 

sector can be quite advanced in economic technique, and organizati 

.at the same time, we may find many backwards elements in the 

manufacturing sector, such as "cottage industries".  Certain 

industries, however, can only be modern and technologically 

advanced.  The more careful treatment of duaJisn will mean for 

our purposes that the economic moco] of the developing countries 

must be multi sectoral, that distinctions luist be made between 

modern and traditional method* between and within sectors, and 



that studies of induM riuli;:^!.ion wj.ll locus on lh-i growth 

prospects for the modern sector and ii.u interielai ionshir* 

with the traditional sec:torti. 

In some countries, feeding ol" the domestic population is 

an overriding economic problem.  The. solution of this problem 

centers in the more traditional agricultural sector.  In order 

for industriali zation to go forward there hin to be a solution 

to the food problem, either through enhancement of domestic 

agricultural productivity, through trade, or through aid. 

?• Population Pressures: A reason why provision of 

adequate food is a basic problem of primary importance for many 

developing countries is that they enjoy a birth rate that ):eep* 

a population pressure on available food supplies. Population 

pressures may develop in other directionr., as well. Associated 

with the growth in total output (food and nonfood) there »ay be 

a growth in population that holds down the overall per capita 

growth rate. 

Population growth rates in developing countries have been 

more than twice as high as those in industrial market economies. 

The Socialist countries are at an intermediate position. The 

pert!'lent comparisons can be seen in Table 8. 

In model building for developing economies, it is not so 

much the fact that population growth is a serious problem and 

that many countries have not learned to cope with the problem; 

it Is that population must be given endogenous treatment within 

the model. Many, if not most, economic models treat population as 

an exogenous variable that is to be left to the expertise of 

demographers.  This is narrow minded and over specialized. 



Area: 

Trbln o 

Population Level ani Kater, *•* firnwth T««6>1969 

Total» 1969      Averace ;^te     # 
(in thousands)  of Growth (]'K>3-<»9> (in ,) 

World 3,561,000 2.0 

Developed market 

economy countries 7 4 i»,0§0 1»! 

Developing countries I»685,000 2."? 
ancl territorios 

Socialist countries 1,127,000 1.6 
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ropulation docs  have  v,\¿n.y   unique  i»o* c conorJ t*  ..¡[cct: ,   Hit   it 

U;  a  qcntjMic  eniV-ronoi'i:  variable   ti.at han much b.virinn  OP. 

ocor.om.vc performance and   is greatly ¿<ffoci-o  by econome per- 

formance.     Birth ruto,   deith rate,   net emigration,   inten.al 

distribution «   and other  important,  cuwograph.ic characteristics 

¡rust bo built  directly  into the models to bo constructed for 

he developing  countries.     Short   run population movements may 

have    a large degree of exngeneity,   but medium and  longer run 

rovemonts  that arc so important  for  the study of  industrialization 

should be modeled in a  formal  senso from the beginning. 

8'     .Population Migration from   Pural  to  t?rbnn  Sectors:     It 

VúS  just remarked that not only population  size but  its distribution 

is  significant   for the economics of  industrial development.     Also, 

in the discussion of   "dualism" it  was noted  that  the urban/rural 

dichotomy v.»as  a  groES representation of what wan meant.    The  shift 

of population  from rural  to urban   sectors  that we  see going on 

over  the entire world must be explained and  fully  incorporated 

into the models of developing countries. 

This demographic shift will  be associated with  income 

distribution,  which has been singled out as  a primary consideration 

for developing  country models,   and  also with technical efficiency 

in agriculture.     As agriculture becomes more efficient,  rising 

output can be achieved with smaller  labor requirements either 

< Isolutely or relatively,   at the  same time  that increasing oppor- 

tunities  in  the   industrial/urban   sector are  becoming available. 

In these circumntanccG,   there should be a  shift of population 

from rural to urban conterr  in relation to  relative earnings  and 

m 



job opportunities in the two sectors.  TL • .--r.r.ographü: shift 

has; boon observo;*, ir. ¿.dv.^rc,;! ir.durl : jal Lr-.-r.Wiicr.-sc;.^. 

already at a st-'ge oí. inua-i ri.i'l ^..lurdy ar-l soia,   in the 

developmental <;ii.go.  In  the  i^tvr category, Japan stands 

as a prime oxan.ple of a countrv where this Hnd o£ demographic 

shift occurs, after World Wi-r II, before the country achieved 

nation status. 

The statistics in Tab]e 9 indicate that urbanization in 

taking place all over the vor Id, but the- greatest percentage 

growth rates in -the urban fraction ID taking place in the 

developing world. 

9,  Foreign capital imports:  The doveioping nations, in 

the process of industrializing,    will have debtor status. 

There have been historical cases in which countries developed 

industrially through the medium of domestic savings, but these 

are exceptional, and it is to be expected that the normal course 

of industrialization in the near future will be through the 

medium of foreign investment. 

On average, foreign savings represented about 12-13 

percent of gross domestic capital formation in developing 

countries in the 1950 ' s-an-:! i960* s (see Tapie 10) .  Many 

individual countries had extremely high fractions with 

foreign saving accounting for mere than one-quarter of domestic 

capital formation.  On the whole, these countries were putting 

a great deal into capital.  The investment proportion of 

GDr came to more than 15 percent. 

Foreign capital ray flow into developing countries in 

different forms. Some of it will be direct investment by 
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multinational corporvitions. ihi?, may h , hy  lav» or 

custom, in joint ventures or v.hol.ly cwiir't foreign 

enterpriser.  Some foreign capital will coro ac aid, or n«; 

loans from developed country government.«;, or &s  loams by 

internationalorgani/ntions. A major consequence of the 

necessity of thi ¡ capital flow, rcgurdlcKs of the specific 

composition among sources, is that a considerable* debt or 

equity servicing will be required on a regular annual hat» ir:. 

One immediate observation is that the central aggregate 

output measure in developing country models will be GDP 

and not GM». The two differ by net factor payments abroad. 
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T 

World 

More developed 
major areas 

Tabi« £ 

D<:<„' :o of Uri.::ni2iil ion 

% Urban Population 
1950 19<iO 
28 33 

52 59 

Europe 53 

Northern America 61 

Soviet Union 39 

Oceania SS 

Less developed 18 
major areas 

East Asia 15 

South Asia 16 

Latin America 41 

Africa 14 

% Growth Rato 
(50-60) 

IS 

13 

70 15 

49 26 

64 14 

23 20 

23 53 

It 13 

49 20 

18 29 

Source: Growth of world urban and rural population, 1920-2000, 
United Nations, pg. 12« Table 1. 
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Table   .10 

Foreign  Fr.vi:rjr.  am!  ". o~s  Drv, 

Formation,   1953-55  and   lrj ":   C4   fc- 

•..:¿-.ic Capital 

Selected Countries 

Gross H 
For 

% of Gr 

or.ostie C: 
;-.n:] £ii;ion • 
or.r,  Don;e M 

;•'•' tal 

io Prociu--c- 

Fore if 
Grcüc 

;n Savings 
Domestic C 
Formation 

Country 1953-1955 1962-C4 1953-55 1962-64 

Trinidad and 
Tobago 

22 28 16 31 

Tunisia 22 55 

Thailand 1$ 20 15 9 

China 16 20 38 10 

Colombia 17 19 8 19 

Jamaica 15 19 53 17 

Rhodesia and 
Nysaland 

29 19 24 1 

U.A.R. •. 18 « • 23 

Venezuela .. 18 •. -24 

Burma 21 18 -7 1 

Fed. of Malaya 11 18 -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 lì- 16 57 62 

Bolivia • • 16 .. 43 

Paraguay 14 16 9 11 

Sudan 10 16 -1 21 

Costa Rica 18 15 18 35 
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Tablo 10 Cont, 

Uruguay 

Mexico 

15 

14 

15 

15 

19 

4 

10 

11 

145 
Jordan • • 14 • • 

Philippines 8 14 29 .5 

Ceylon 10 14 -36 16 

Honduras 15 14 

14 

8 

• • 

12 

1 
Iran • * 

Iraq M 14 -33 -10 

Chile S 13 i 19 

12 • • li 
Morocco • • 

Tanganyika • • il • • -9 

El Salvador • • 11 • • 2 

Guatemala 9 11 i 21 

Republic of * • 10 • • 141 

Vietnam 

Average, all 15 16 12 13 

Developing 
Countries * 

a including estimates of countries not shown based on 19*0 
prices and exchanges rates. 

b rates based on net domestic capital formation. 

Source s    U.N.i World Economic Survey»  1962,  Table X-XX» P* 3t« 
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The v: : isterici-   ni   c.-.pitul  flows;  into  the developing  countricr. 

means  that.   Ihiir  rci:--y  supplies will  be directly dependent  on 

international  cap iteÌ   r.,ovc:ncnti} and,   to a  large extent as argued 

aboyo,   outside  the  influence of dones tic monetary policy.     Another 

conr.cqucnco   that  vili   bo reflected in  model   structure will  be 

the relationship  between domestic  investment outlays and net 

capital transfers   frcr.   abroad.     This  reinforces the decision not 

to adhere strictly to  standard neoclassical  specifications of 

investirent  functions  but to allow a direct exogenous influence 

from foreign  capital  decisions.     These decisions will  be partly 

profit-maximizing  by multinational  firms or  individual   investors 

end partly  political or diplomatic,   under the influence of over- 

seas governments   and   international organizations. 

10.     Import   substitution:     Imports of   foreicjn capital by 

developing countries will take the form of  food   (in sorr.e 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, 

rither they cannot be produced efficiently,  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 

possibi3ity  for  the case of many materiale  or fuel.      Some of 

these, of course,  v/ill be found available domestically,   as  in oil- 

producing  statec  of  the Middle   rast,   Africa,  and Latin America. 
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Import  substitution  cai ,   howcv..,   '-A e M ., 

i    •     .-...* -, '    ¡i   (bo <*ci';e  of   foods. consumer  good.s and   to a  coton»  c::U.'.-.   -«'  ^ «•" — 
».„       .-•»   ,-,>t^rH- !n    fimi   cl   positivo In the usual equations for .u.ports, \>o cpec\ ,0  un.  1 

net correlation betvocn iuporl.s and 4V,ne:.tic activity. 

K  « M(X, l'w, F, Y,   d, P.) 

|M > 0 

where 

M * imports 

X « GDT or a component of it, or income 

V t= import price 
in 

Î» » domestic price 

r » exchange rate 

d = duty indicator 

R « foreign exchange reserver» 

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

we should find a negative net correlation 

!*-< 0 ax 

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 imports.    The higher  is domestic 

output of agricultural con\¡r.odi tieo,   the lower  is   the  flow of 

food  imports.     The activity variable on the right  hand side of 
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ir;ort  equations must bo. quito   specific.     In the cano  of  food 

ir.ports,   it  s;hould be agricultural  production.     In the  cane of 

other  consumer goods,   it  shculd bo  industrial or    manufacturing 

output  in   specific lines of  activity. 

In order  to imp)crient   a policy of import substitution, 

there nay  be direct controls on  imports;   there may be prefer- 

ential  schedules of exchange  rates and duties;   or there rray 

be subsidies   to domestic  industry.     If policy works  through 

exchange  rates and duties,   these variables  should be  included 

explicitly   in  the import equations. 

il.      loi itico1  instnbi3 i ty :     Small  samples  and  less precise 

data iray  be  responsible for  error  in  the estimation of models 

of developinq  countries,   but a  major contributing  factor will be 

lack of  stability in  the  underlying 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 present. 

Some  first attempts have been rade in connection with models 

of Brazil1  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, 

T —  
See Marzouk,  S.H., Bibliography. 
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the investa ont equation of im r--:c..n   ..-••• 

DUM IO « 1.0 in 1957-1,3, 19^--\ 19C1-'-:, 3^-C^, 0.0 o;herv:l::> 

Thir: variable assumes Mio value of 1.0 principal] y, but not exclu."-v,, 

DOCî.USC of changes in politica] reames, evo, y s-o ,..*.., 

temporary retarding influence on private fixed invoslT-.cnt. 

political, event that d5 .st«rl«ooc;noiric behavior, Lut it hau buen 

so regular that we can try to take account of it ir. '^Ple cstl" 

nation.  In post-sample applicai ion. to 1070-71 it vas correctly 

inserted into the estimated equations and produced, vith foresight, 

good econometric recuits.  In a rudimentary way, therefore, 

political effects can be taken into account. 

lure political instability, an distinct from political rcoularii 

would not help in estimation or simulation of developing country 

modeln.  It would make for greater error variance and less certainty 

for parameter estimation and extrapolation error,  This is a limi- 

tation that must be kept clearly in mind by model builders dealing 

with developing economies. 

This list of special characteristics of developing country 

models is undoubtedly not exhaustive, but it covers the major 

issues that have a common thread -cross many deve!opino economies. 

In building models for these cases, we should keep these points 

firmly in mind to s«e that they arc properly reflected in the 

system ultimately emergine!, There are enough important issues 

detailed in this listing to render the developing country model 

distinct from a mere imitation of the typical industrial country 

model.  It is definitely not a case of following blindly the 
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specificati OHíJ   ' hat wed:   for   UT.,   Caiuu).':,   o';.an,   ü:'.,   T.'ol :,« 4 l;.ntÎ3, 

Germany,   anrì   t.he   like — r.iwpj.y   cot j ^otinq  r<-.•••,-,•  <-• •.{.,-.  series     nd 

estimating  now  values of coefficient:«.     11   in  e  caro of.  covi irretii n<¡ 

modelo from   first principles'.   t!¡.-.t  bring out clf.rly  thCi.o  .'specific 

aspects of developing economics. 

•t| 

i 
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IJ.    ;.^,p)c, ol Moaciu  to,  Dov., :   i'ing countries 

An iUu.tr. ti on  of  f,c »ali. .-int.. ,-..:«•  in the preceding 

section will he driwn  i• >:o«,,rch or. »del   building  for 

Mexico--. Project  that  h»r. been in progro.,.,  for nor«  than 

i   i ^. r, «.¡ni- whore the model   is used seven years and  developed   to a point vmcie 
,..,I,..JP     fn^t^cc'^tinrt,   and policy regularly for economic  analysis,   IOAU-U-IJ, 

formation.    The complote .nodel  ir.  to be published elscwner. 

(NBER].  therefore  it will be treated only  in outline  form in 

this discussion. 

Outline of  theJ*2rL£gB gconomeUlic Mod%I 

I.     Generation of  Aggregate Demand 

1. Domestic demand   (private/public consumption,   private/ 

public  investment,   inventory  change). 

2. Foreign demand 

»a.    Exports   (cotton,  coffee,   sugar,  nonferrous metals, 

manufactures,   tourism,  border t-ansactions). 

b.    Imports   (capital goods,   raw materials,   fuel, 

tourism,,   factor payments) . 

II. Generation of  output 

1.     Primary production 

2/^açpndary  production 

3. Ter tiary^r eduction 

4. Capacity outpììts^primary and secondary/tertiary) 

III. Demographic  processes 

1. Urgan  labor   force participation rate 

2. Ruial  labor  force participation rate 

3. urbanization 



-   W  - 

IV. Incoilo  íl(;rn>,ili( ìI 

1. Wage  r.;itv 

2. VJaçrt!    iilCOIíH.: 

3. Nat. i on a i ine .'. o 

V. Price forml.ìor 

VI. Taxation 

1. Federal income taxes 

2. Fedora 1 export taxes 

3. Federal import taxes 

4. Federal sales taxes 

5. Other federal taxes 

6. Federal non-tax incono 

7. Non-feûeral (atntc and local) taxes 

Statistical equations for all thcñc outlined sectors or 

variables together with identities make up a complete model 

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

years since 1950 is regularly up-dated.  An efficient computer 

program existo for simulating this model for decades (by years) 

or other lengthy periods. 

There are many ways by which this model relates to the 

discussion in section I. 

l»  Conditions of sm?ply_. Production equations in primary, 

secondary, and tertiary sectors ¿re stated explicitly in the 

model.  The industrial sector is concentrated in the secondary 

category but many branches of industry concerned with the 
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••¡.•.c tor • '• t-j ¡;    ; i  wol" « 

ti-tlûï: 
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infrastructure   ¿i/o   in   '-• 

tr;tnr;po>-u,   v.u.-. .u:..* '•'.'s : •'•••• 
..,,.,       ••   ,--j   co:; "•'- ;'¡en "tí»   ol 

of  production   u;  \.-h:'«.cV.  ou^put   './   i'"-   '-•••••• 

... , . r.^ ^  -u'M't   r :!i .-'..ionii   \h.-t   rc3::tc 
final   demand,   fno/e  -ü*

1
  '-.,< - •- 

. * -, .       Vf.  "> ,-* 1-1~ « '*   beine 
pofentrai  pr-nucb v>   i-   ave.  

••    . ••     .   T--*-   i--\'. "friert   to':.)):.     C-p.v.c.i ty 
determined  by  turwJut.'.nr^'1-   1"(l"',lv 

.«..-.    ....^T-.I-,--»"   ir,r  aqr/culture,   on   the production     j:~  o-fn^n-««   :...p.^. i-••.•      - 

H,.iinil  r,r  r-nrrr-ùary and  tertiary   industry 
one hand,   and a  corchili«; ion •...   --            Y 

,„,, -„.'„f.  4-!U-.  latter  tv;o   is that 
on   the  other.     The  reason   :.or  cor.b.-.n.-iKi   -K. 

sparate  investiront data w, re  not available for each. 

2.     KX£2Ii^L^ Mexico's  leading 

esorta  are  individually redoled,   »  functions of  price and 

,ar>;et  demand  condition,.     There  arc  scparnt* equations  for cotton, 

coffee,   sugar,   lead,   copper,   «inc.   manufactures,   tourism,  and 

labor   (naceros}.     Kany  of   these  equations depend directly on 

US denand conditionnas  Koxic-an  export activity  is mainly with 

the  U.S..     Market  condition,  in  countries that compete  directly 

with Mexico in world  .apply of  these particular exports are 

also  included. 

3-     Inec^al-M^j^Jjncoi^.     In the present version of the 

Mexican model,   the rclc of  income distribution does  not appear 

explicitly,     m  boir.e  trial equations,   factor share distribution 

hao boon used.     In  th.in  form,   consmrcr spending  is  linearly 

related,  with separate    coefficients,to wage and  to  nonvage 

(profit  type)   income.     The marginai   property  to  consune out 

of wage  income  it   <,pp-oy irvt ; ey unify,   and out of  nonwage  income 

approximately   3/4.  "These  --eiilcituts aro not unlike  those 

estimated  for a model of  Peru,   bvt   in that, cuce,   the  nonwage 
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\ .• •  ri vs. ""   than 

used  in the w'.jnn  •,»•>•.; ..1.    Tin.«",    "nc-ro df .*• • îl.r.t KM;   ««bov.:, 

sign^  of  imputi;!.-v.-   bt;t  ¿ecu   net  r?--iy  -".n  ifv.-r.Mal   vol«-   Jr.  the 

present, versions  cf  tin- model. 

'*•     Monoy   rupply:     In a   later   rector the* full   fit rue turo of 

a monetary sector   for  -ho ¡iGxican   econorv vail  be  »pelVd out. 

It will be Been,   however,  that none y  miyyìv  ir  a direct   funcHon 

of,   among other   thingr.,   the; dcront.ic deficit  «nd  th-> net 

foreicjn balance. 

5.     Domestic  capUa^-nru^iM^.     This .-.Pt.cct of ecorcmic 

structure will  also b-t citified   u:A elafcc v.* tec'  ir» th*>  Ku?>ncqa<-.i 

section on the r-dc-1 of  IH: Meticci!; money narret.     It   î.huuU» 

be mentioned now,   hoover,  that  ti-;hcly considered interest 

rate chanqes do  not affect  capital  spendine duci »ions   in the 

Mexican as  in many   industrial   cv-»unt;-y  nu,dc?<-.    Privati'   invr-iicwpt 

follows a  strictly   phyni^l    (floride)   ac<v lector patterr 

while public  ir> voûtaient d«pi*r.r3s  on public  fisci   vari-.blec 

and the flow of   credit fur-Is  to  th-   public seotoi . 

As the ironet^ry sectcc boc-'înoc  r.crc developed arvî  an 

better monetary-real  linkaner,  art-  ix!».--ti\u.-i.cO.   it  iü «'xp-L-ctcd 

that the: flow of   firaaeiai  furò-   ira,1-  avail.-bio by the 

monetary sector will taccono   frh'-   fìorrinnrt variable:,  in   tin- 
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In -i r.o-';< 
--;...»;,   ••/-.!-•,./   í. ..T Lr. ï-,   'ihaiipy 

f    ,       ..• •-   , ,-,    -.-.,        ,•.,-.>,-.   . r»-.*    :'   ..crai   i iti:uioi-• • ì   system 

1      -,     „,ü  ,,,  ..-r-..   i -, -. ,rnnc>ntr;   n  briefly in  ,1  deve" op3 le;   c   ,¡,.ry. i IH-.   '.'••• — »'    

f'ì.iiìi;-,!)   influence . ,-• Ih   ¡11 •::>. 

* .   »Pi;! ; .',.*!><" >_•'.   ire*1,   "t T; v eroi» Altheeinh,   tl'.'io    in   M':ilc   • -/io-nre   of 

J:Me,f.   .ind  otht.r   rXil(,ncl,,i   vu.-i-blo:.   to  te    eee.ì   sector,   there 

in  good evidence  of   ^meiarci porUol.io decision behavior   in  the 

.    ,,•    ,    *   f.-,,...,„<   i    ...,.r.4. .       r»   ic;   rf.rnf-K-ibl'   that   the   Indiati 

Model   ekmlater   wc'l   tor  rlyn^ic -mve-eete  of  e spectra of 

interest  rater   in  the-   eH.qeerhooc;   o'  rater.    U.0-7. 3   >}   ehservablc 

in  the- money market«  ut   nv.st of   lhe>   ;.cW,-.ru.ed   imìustrial  nr.ticr.r*. 

6.     Dunli'-n.     Th.-  cürt.h^tiei   Vci.wec:   lave..  ceele  and  small 

scale  enterprise   is  rol   four!  in  the  He ic-.n  .rcdcl,   but  tha  dis- 

tinction between  the  erlrrarv eeetor   on the one hind   and secondary 

«nei   tertiary  sectors  on   the ether   play;   ,n  important   rol< .     Both 

the   final   demanc  era,,! ione   tor  r-utpu«-  and   the  opacity  product ion 

rc^ationn   are   r.plit   betveen  these-   .-.ectcrr.     7hi£  is   the rnjur 

aspect of dualism  in   the   system.     tn  the   later pee-icm on input- 

output structure,   the   rector nullivi„i-nn  arc envied irvch  further 

^"*See  Bibliography   -.nd   the  e.mwary   article..'  Thampy Mar-u.cn,   "Indian 
Mont'v' Market:     An* Pronomen ne Study",   In te;r na t iutia 1   Economic  Review, 
14   (February,   .19 7 35 ,   49~b8 
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variable   j.i¡   t^-   M«*>:i~-\r    C'-dcl;   c ••:;•- ••* :'•;' !-: - ;:   J--   er', i..-v ,•;!   t--v    •   ¡-i 

and   labor   f c "ce   p..rt:b-i¡ ..{-.ion   r<. •. < :•   <icv;..-    ; r.x •>:•!..i n; 1 y   ir.  d< i ..•• 

Mining   labor  supply,   b-.-.t   poprìati-'ii   i'-,  '.ot   tvt...t<-:j «. î.à.•.•cixiir • y 

in  the  inocibi,      lu  j.-r incrini o.-   bîfîh,   eli-oth,   «n:i   net    ::> i , i o t i on 

rates  can  he explainer!  but.thi.a har.   «.ot. yet   been donc,   r\er-p»- 

for  special con; :>ú>>rat len   ;*/   bracero  ;av¡iv:<!:;.      In  letter  dcv. !<";> 

inents,   both the   total  ami   ôirtrlbution  of     population nmunq 

subgroup;;  will   be c-stiiiiatc-i   through  ar.   o-pancli-:-   sot   of  .-Uro- 

graphie  equations. 

population  i a   4 re*, toi  in   i"C!.c detail   Î .   the  roJvl,  r.-vely, 

the distribution  of   labor   forco between  tb.'  urban anï  rural 

sectors.     There  aro  sepa i --„to oqur.tionr,  for  tin    urban/rural 

population distribution,   urban  Jabor  foroc participation,   and 

rural   labor force partie, ration.     Tjt-d   rjaj-aci'-y,   idi«; capacity, 

and  productivity   in   the   i.,-;o Lector;'   account   1er   uh*  shuts  of 

population  anrl  v:oi k  force   from rural  to urban  certcrr.. 

9«     Foreign  j._nvestr.-.or.4 .     Importe of  capirai qcodn dopami 

in part,   on acrumulaiions  of   foreign rer.orv.?:.;.     These in.iy  bo 

earned  through exports or   ircr.t  foioiyn i-apH.al   inflows.     On  the 

other hcin'l,   foreign   invo -t.'. n.t ír.u^t b>-   servir od;   therefore 

equations  are  devôlcpaJ   for paynento of  ¿ntciost arid cuvi-J'-nas 

abroad—both public  and  private. 
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vti.     .:r-r-.J   —    TTU.mUi «1 ^'•"•*'-rilìij 
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with  a   Ml'tK.it 1 V:   -<     ¡*i"OtA   .A.' .u'h 

output   n':or     ^'[
:
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î; 

,     -.-„•!•,•„      "-•...,-   • r. ,.v i c1--•"•«.-••  «i   • -•.,•#0* *     Hubr.ti.tutjon, 

i   •     ii-,     M . ,• •-     e-.."       iv  it-  only  in 

this one  cquai-i,:,.  tl.at we  --K'-rrvo   thn.   ohcn^non.      It   iß 

though   to   be.  «^  relevant,   m  nule Ir.  of  ovhor  i.atiu  American 

economies. 

U.     »»oli^al^j^tùHjijjy^   Mexico  is not unstable,  as are 

i ,     4«   Tí-K^I-    1 •• f in   ir'nrìiMtì   i'rii.'lrics.      Wc   do   ClïlO yovfJiiTacnl. ì   m etnei    i_»tti.i.n  • •.juouxu»'   .-»-»« • »-< 

"siyniíicmt   impact  of   pc li lica:  dev^.o^ontü  in Mexico,   especially 

in tue i»rosc:nce of  a   political   ".to;"     va-iM-e  in  the*  private 

investment   equation   to signify  the  tendo-cy of  nev governments 

to depress   ir>vcr.t.wr t   o.-.rooii'.i ly  in  th.r  Pecnnnxng  transition 

year  of  each new t:cr;;\ 

All  the  special   aspectr.  of developing country model? are 

not present  in the  Moxiean on-.^but -any  are.     It is  evident 

that the rodoi of Kcxican development  in  iîpocially designed 

to fit  the   ci tua ti on   of  t ht: country  .':.vi   is  far  iron being a 

copy of  the  type of   r»o(V»   thot is *pprcp:-iuLe  for advanced 

industrial   economici». 

The  Moxic:\n Modol ha? bc^r simulated ever the period 1971-76 

and in sci-'. - cane?; urA-i?   10 C C,   under dit forent assumptions about 

public pc.vMcy,    For   the purpor-er of rtv-dyinc  industrial develop- 

ment,   it   is  instructive  tu Joch at-,  the   a¿n:un,ption«  of  two 
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contrastinq pù>iie poilcic:. 

Table U 

Assumption« toi: Policy i-'ün-tlati ;.-. :• 

(growth raíc.-O 

De f3.tt. u •nary i .! ,'ii.r.jon.iry 
Qrr.c Cabo 

7.r-' c».9* 

6.»J 9.9 

5.0 7.0 

7.0 8.7 

Go ve r ruñen t in ve s tme n t 

Federal enterprise 
investment 

Public works 
(highways) 

Government consumption 

Bank credit to 7.0 15.0 
federal government 

External debt 7.0 10,0 

The public expenditures are largely cerneorru-ci with infra- 

structure investirent that will promote inci striali/«tion.  The 

monetary measures indirete the aenssoe  to which Financing of 

industrialization vi .11 be supported hy  the domestic banning 

system and by the importation oí capita] fro:, abroad. In 

the expansionary simulation, industria] output (wining, 

construction, manufacturing, and electricity) is expected to 

grow by almost 50 percent, 1971-76. Correspondingly, in the 

deflationary case, industrial rutput --hould grow ly* less 

than 40 percent over the same period.  The r«.orc rapid pace of 

industrialization adds a full point to the r.-stimated rate of 

inflation. This is tolerable but not necessarily desirabïe. 
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each  nhouir.g  the:  cni cqu-nc' 

industrial  dovei or-: cnt,   ecu 

dimensioni;. 

,,r.!;t:   • : •-,  j i--  -J:.•-i- •..•'•••r.y such 

• -   ;vt:   y ..•»....-:t:c  policy  analysis, 

,   (,f  ,:.- ' ..•/r..-."..'.vc  proposals  for 

•   piC^'o..;!   :;jvi.J'Kj   rrvoroX  different 



III.      Highliqhti:   ;..;"   ci   ri ;./•;'»:;; r \  Mcc'o "    ::r     ••   .^WHîMMU   !Vn;i.vy<- • 
The Case- of.  Mrxi.o 

An  in-.poi 'tant:   "Uri-    :,n   th«:   eh.. an  of   j \--• ni: r.   i tau i n.j   to   in>iu;-,~ 

triali '¿at ion   : ^   th.:   f i (¡ancin-i   a;   capito i   io»-:vit: v-n.     Thi--¿   ,;; 

essential  it   iIíVOHtrent  in  iimuscry  i.,;;  to bo  «nu-c  on  a?   the 

high  rater   ric^uecl   LOT-   strong  ijrowt.h~-oy?Lvil   i.ntv.vm  5   and   10 

percent  per annuii  ir   real   terms.     It  i.c  ...  íaiuùnating exp]ora- 

tion  to determine  ix.   financial, modeling   ,-,  pt.'soibìe   in  the I.DC. 

Hera,   we do noe attempt  tu explain  th? vhoic model of   the 

financial behavior of Mexico;   instead  thJi;   LP  an attempt to gi\, 

highlights  of the most   important tea turc s oí  tho  financial sec- 

tor  in developing economies   general' y,    .trough the mediuir. of   tho 

particular case of Mexico. 

One of  the  first aspects  that has  to be considered  in 

modeling the  financial  sector of LDC's  is th.it capital markets 

are not very well deveiopc ¿I   ¿n truer  ecouoiwies,   this means that 

the market is not  i .ìtegraled    as  it i.c   in ch-.> df-.voloped econo- 

mies of Northern America or  Wen tern Europe.    Thus  if the mone- 

tary authorities want to influence the  lévelo of aggregate invest- 

ment expenditure,   the changes needed in  the rate of iitercst, 

given that  their effects viill   not be roidil*/  tiansrr.itted  to the 

proper place, due to  lack of   integration of capital markets,  may 

be  too extreme for practical   consideration.     It is  rather by 

working on the availability of credit  that the Central Bank can 

hope to affect the level of  capital  «ponding ¿¡nd  thus  achieve a 

desired rate of growth,  which may be safely assumed to ranx high 



ütr.or.'.j   tho  'V''-l;':   "'   do ve Lopinr;   ot. ;-,r.on','¿e;. 

It  ^  by   :;;uK;ny   edit  ,,,,.   .rio  or   -..ire-  to  current 

:^..cV.or«  o,:   Lho   ;.v-o]:..ry   M,:IC !'ü:H.UT;   .mine ri tíos  can  affect 

the  level  and  COWWSJ.I ion of  the   ^tionu:   -rotíuch.     i.ater,   wo 

shall  demónstrate how  tn,.; vas   ir.ee : oo.-i ^,J   into  thü  inoael  of 

Uic  Mexican  «cr.uouy   thtouyh   the   •girici J or  of  the   investment 

equation. 

Hov;  can   tue economic author. itio»2  ¿free'-   the availability 

of credit to  the private sector?    The discusión oí this second 

aspect  is closely iclatod to the problem of money  supply.     Be- 

fore answering the question» we must  look  into a third aspect, 

namely,  the probleu of money supply. 

It has been usua.!   xr. theoretical models,   to treat money 

supply as  en exogenous  variable:,   determined by decision of mone- 

tary  authorities.     However,   this  i"   a grons oversimplification 

of   the .many complexities  involved,   especially  in the  case of 

developing economies. 

In most developing oconomúi-i,   trie external sector plays a 

substantial  role throughout the  system but has particularly 

great significance  for tho stock cf money. 

If we assume  til at  khcro  are; no or limited open ir.arket 

operations and that  a  1.00%   ^eem   ratio   is required on demand 

deposita,   changes   in   tho balance cf  payments satiation will 

affect the  supply of money.    An excess of   inflows over outflows 



4'-  - 

i i'  going  to  irerenje   the   ..-.¡v',  of riii.-,   .e..-.   [;i.r.    >;   -^.j-v   l'i- 

t.ie irìonet;cry   authorities   ra:  do  „¡bou.    ¡ :. 

A  second   infl!u-¡;«j^. on   rhc  .^toe:-   .;. f  'n •• ey   ».o  eon:;.! der   i;; 

the Government dof ici.; .     Tr.i.=?   is o^yocially   J;npo  t«.:,-   for   ivo  iv.v 

«sons,       which  aliso  stew fro-.ü  the pti_. »1 <...-    c,;.nc,er of ä-velopmi 

economies.       First,   rU. veloping econome:? ,   unii-;«,   J ndurl -je ir, used 

nations  are more concerned v;i':h  achieving   a u.ipad  mie oí'  a row th. 

This  usually  implies   that  the  public  sector ha:;   to  take nvtion 

in    building  the  infrastructure and  increasinc;  its  expenditure, 

both of which have  to be   financed somehow.     Second, wc find   that 

in LDC's — as  is  the  case  in Mexico—that  corresponding to a 

given increase in gross domestic product,   the increase in tax 

revenue  is  relatively  low.     This  is  /»  consequence of the  i iBcal 

tax system which  is  not as  progressive as   in DCs.     What  this 

implies  is that the  tax revenue will not be a sufficient source 

of funds   for  financing internal deficits. 

These  two characteristics of developing countries    leave 

open two ways  of  financing the Government   deticit.     The Central 

Denk can simply    increase  the stock     Í money by giving direct 

credit to Government or they can force  the Banking system to  fi- 

nance part  of such  deficit .     In the case of Mexico both ways 

have been used.    The Central Bank offers  the financial institu- 

tions  the possibilities of holding  their required reserves   partly 

in cash and partly  in low yielding Government secure tie;;.     So  it 

is able to pass on part of   the  financing oí  Government to other 

financial  institutions»   thus avoiding  the  eccessivo inflationary 



pressures   chat  <auaM  Lo  e ;••.•••. tuo   by   f :t n¿nci i«*:;   *ae v;;.o'.<'-  deficit 

by   issu ir»-a   n'unoy.     Tfe Coai.rai   Pank,   hc.''>v..¿ ,   rtiil  ba..->  to   fi- 

nance part,   of   l^o  a..-j.i<-:t   itself.      Wa   ..  r í-USí.-'V'*   above   that  credit 

ovn.vlabil v t /   ir,  an   L.npr.rta: i   <\o tr>rrn'aaap-  ut   ;.J ivate  spending. 

Thus   if   tha-  Central   Bank   attempts   lo qc<-   "':oo much"   i'unds  from 

the  financial  system   l'or public   u       ir. n:av   be endangering   the  po- 

tential growth  of priva*-.«  irv: , Lmen t.  and   in   that  way,   jeopardiz- 

ing  the  goal o£  rapid  economic  cp.rowih. 

This   siphoning  of   funds away   from  th<» private sector,   how- 

ever,   is  to a certain extant counteracted  fc^y the borrowing of  the 

financial   institution:,  from the  Central Bank:     thus  we have   to 

consider ¿i   third influence or determinant of: money supply.       That 

ir»,   the commercial  bank's  borrow ine;  i rom th j Central   Bank.     This 

additional   source of.   fund"; will  permit banks  to  increase their 

reserves and  thus  increane  their   lending,,   whica will   in turn por- 

rai t new deposite   to be ma/ie and   so on,  with   a net  effect on  the 

stock of money. 

Let  us now go back to the question of how the policy makers 

ffect the  avi.]ability of credit.     In Mexico,  this  is  done by 

nipulating the  reserve  requirement ratio.     The Central Bank 

can vary  this  ratio   for different types of  institutions and  for 

different   types of deposits,    inis gives  the« banks the  alternative 

of holding  low  interest government  securities which are prefer- 

able to holding cash  as reserve«. 

With   these observations we  are now ready to speci fy the 

a 

ma 
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equations   that v/ill  cipiuro   the  di?i.er.riiw.í i on o*~ tho money stock, 

credit   availability  arel  Lhe   inüuonc,  of   rm^Ui   £.loWij  on  Hle 

real  sector  in Mexico,   riüm-:.y   on prlvvc   im^tment. 

jjfinfry  Supply: 

"ISC = 0.322  PAEC   +  1.221  F1BDEX        j .319   OCC  +   ?   891 
(2.437) (2.074) (-10.129) Í2.'l23) 

U2 «   .985 

VÎHERE : 

MSC 

FAEC 

PTBDEX 

DGC 

S. E.   - 1. G 4 D.W.   =   2.07 

Money  Supply  (defined at, currency + demand deposits) 
Foreign reserves  of  the system 
Commercial barks   credit expansion 

Government deficit   (deiined as revenues - expenditures) 

riho equation was   fitted to annual  sprier  for the period 1950-1970. 

The only deviation from the  spécification in the discussion above 

v/as to use credit of commercial banks  as  u proxy for their borrow- 

ing from the Central Bank,   since  these  data were not available. 

The. result looks quite satisfactory   (the nmnbers  in parentheser, 

are "t"  statistics).     Historically the   foreign reserves  and gov- 

ernment deficit have been the most significant variables in this 

relationships. 

Credit Available  to the Private Sector: 

PTOTP *  0.738 FTCT -  52.192  PGFTCT + 2.t>60 RD - 21.9303 
(48.778) (-3.869) (3.102) (-2.343) 

2 ü    »  .99 S.E.  » 1.595 D.W.   m 2.03 







WHFRE: 

KTOTr - Credit, yi/cr» to the privat« senior by the finan- 
cial bynten 

FTCT - Total anount of resources .\:r-ti.rcd by the system 

PGPTCT « rinuncine? to Gov rm*ont u? a ¿cercentage- of the 
total amount oí resources captured by the systeiB 

BD s» Interest rate 

The rationale of this equation is that banks« capacity to lend 

is determined by the amount of deposits they receive from the 

public, however the bank.-, can encore between lending to the pri- 

vate sector or holding other types --f assets like government 

securities or ju:>t cash. To reflect this choice an interest 

rate variable wis used.  It is the rate charged on commercial 

loans and gives the only landing rate available. The rate on 

government securities was not included. However, it has been 

fairly stable ovei the samp] e period -•    that no real harm is 

done by excluding it.  The »liable PGFTCT **hich is the finan- 

cing to government us a percent of the total amount of deposits 

is used to capture the effect of drawing funds from the private 

sector to be used by the public sector. The regression results 

«how that all variables included are significant and the equa- 

tion seems to explain the sample years well. 

Private Investment: 

This equation is presented to show how the availability 

of credit influences private spending behavior. 

We assume that desired private investment is a function 
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o.? zeal vnrU'.'-. .  no-. ....-,, ,i.,u,j j,,.,^tron, • „ 
 • yoiny to depend 

on the nr.:j«ïnt o.:  J-úCí, avaMabjc.  That is: 

d 
1 ^ *1   ^::e*'n'! v,'r- ¿bü -jy) 

I. _Ct 

¿i 

* *" f2   (¿l-'Kls) 

tims.   Ift « ¿       ìCMìùì., real   variables) 

titiEKK: 

I    « Desired investment; 

la  » Actual  investment 

X  » Proportion of desired investment actually undertaken 

A linear  function war fit  to  the data.     The real  variables included 

wore:     the  char.-ie in gros»   domestic product  with  lags up to 3 

•jariods,   and a dumny variable  to account  for the expectations of 

the private sector every six years associated with  the change of 

pub 15 c a ami n i s f* r a t i on. 

We arc not going to duscuss the   rationale  for  the real 

variables   included,     Thi?  is  done eis-vher*1 -.    As  regards 

tie funds   available,   two sources are jotntified: 

(1) Own  fu ride-, 

(2) Funds borrowed from the   financial system. 

These t*o are lumped  together  to avoid problems of multicollin- 

earity.    The regression results were: 

Puiidfi« ?; ^f-   B?ltr?n dcl  Ri<-    "Macroeconometric Model 
COBDUS?  îï Î^în  '^rîî:'r      thR ^xican  Case",  -'he Role of the 

and    xN.   Ruggles,   (New York r^xTü.V^TTTjlSr.  



ïPR     O.CM'» irr-, -   0 . '' T    e "«IT»   -'•   0. 1 

;      'O ,'•     í .»•fi»--- , j      1     ' i   • 

H :, >:•!•: t-1 

R    s   .95 S. K *   - 0 . 6 S 5 n.w.  - i.m 

WilERE: 

I PR 

DUMPO 

FNDVPR 

DGDPR 

- Real  gross  p* ¡.vat*.   inv^tr.i-nt 
- Po I i 1.1 ca I  dunjuy 

•-• Credit   to  the  privat .  sector   (excludes   credit 
given  to t.-onanereial  activ'ities'   + nonwaao income 
+  deprocj^on,   the «am defittoci by  the'input 
GNF  dofl.'.to;- 

t.j   - Change  in  redi  ytosn domestic product  at time 

This  completes   the. highlights of the  finane, ¡I model.    The  full 

model   include*   also -guutio^   to ,;r,l,in   the   financing given   to 

government,   total  ^.ount  ,.r dopo,  ts  captured by   institutions 

and  type of  instrument,  denied   for credit,  and pri.co level  but 

these will not  be  discusse,-: he, e.     ,..ow.-,-r a condoned flow 

chart   is given  in Figure   ( ,< . 

The nain  points  to be oitphasi^î are    1)   that   financial 

sectors can bo  modeled in devclopim» countries,   (2)   that they 

have   their own distinctive atructure based on the  institutional 

organization of money airkets,   (3)   and that financial flows 

modeled as above car, be linked  to real capital  formation in the 

rest of the developing economy. 

j. 
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Iv*.      Tnput--Oiit put   Ana-'.y,, j.s   ;,j:.ked   to  M 
for ta*' novflcii»; u<:; CO'-iir-.* 

r.-t'cocniion-   i Modo]s 

In  previous  SO-.'.-.ìOUL;  wn navi- deal.     v..'h   *Y.- broca 

m^c.-o  probi ir..:;  oì   modo ling   "he  c!r v-ìopinr-  ..renaomy   )-   a whole 

and   the  financial  sector   iiu bo   link, d   to   Ve  cap.taJ   ior.nation 

process.     Now we   coi;:*.-   «-o the   hvr.rt of   d-o  analysis  of   indus- 

trial deve lo:-rent by  conci d< rin-;î   thr   insertion   in   'die  system 

of   an   input-output  tr.'oic   U-.  show   :-!»»  interindustry  flows of 

9Cods.    That   input-output syt,tt.n:r  L.-j-.t  ana  are  used  in  the ana- 

lysis  of development oí  the  LDC   is well  known  and definitely 

established   in  many separate  studios.     The  new dimension     that 

ve   investigate hero  ir   the possibility  of   integrating   it with 

the  macro model and iu;ing both   toyeth-r   m  -he  analysis  of  indus- 

trial development.     Again we  contins with  examples drawn from 

the  Mexican   cus... 

The work  done in  connecting   the  Wharton-OILMEX Aggregative 

forecasting r.r^.l  to ,   15 ^ctor  l-o table  l  follows  the original 

ideas  developed   in   the   Brookings  econometric model2  «*nd on  the 

work of  R.   Precton."* 

in Figure (3) wo have a chart showing the relationships 

that exist between interindustry accounting and notional income 

accounting both  from the expenditure side and the  income side. 

J.A.   Ramirez,   'Predicvion   industrial Utilizando Ei  Metodo de 

(Nov?°Í97??"CtÜ  CO"eCtado aJ   tî0delc V*'<   Mi-eo,   DIEME¿-WEFA 

->R.S.   Preston,     ^çj^^^smn«^ jund   Industry Forera«*'-ina Model 
(Philadelphia,   Econciau-  Rosearon  mi ¿7 D*pt.   o7 t^KoScs,   Whart _.,.,.        ,. _    ,      •       .       - -   - w...^^^, Wharton 
School, University or Pennsylvania, 1972). Studies in Quantitative 
economies, Ko. 7 M-2ö 



Be for. going   into  ihr cet.iiis 
*  of how   i^ Ij,*^,   ^an  he   Jon,(   !„, 

us nuke e::piicit  tnc identities  Involved in -,^rte     (3) . 

Looking at the table aero«   row*, the  lollowin« hold., 
n                 m 

(lì    y;   x. .  4- i   F.    s ., 
j*l    1J    v=:i   ^       i J- " J/ n 

that is,   the  sum of  industry i's s~2e*  -c  AVì,  , r „   .   ^ j       -* ~ .atb   ,.o  earn of n industries 
(includine* itself)    (x     '«:i   ro,—   H, ,.   . ^    (X..   .)   piUo  the  SUIR of  it3 deliverie8  to each 

category  of final deiront*    (v     -, .     , c,i-iIja    l* iiJ •     consumai on     "v^t-,1   4-  -t-K r — u.i,   wü^itdi  tormatiun, 
etc.,  will be  equal  to  the 

gross output of industry i. 

If we  look,   instead,   at columns,  wo have  the following, 
n w 

(2)     l X. .   +   z    y      * v 
i«l  X3    k-1     k3      "3 3  •-• I, ,  n 

that is,   the  su, of  industry   y, puchases   fro, all  „  industrie. 

Plus  the eu» of payant«   to   the w factors  of productions will equal 

the total  inputs  used by   industry j    (X,'s). 

Also we  seo that  the   ~ow totals equal  column totals: 

(3)     Z    x 
i=l    - 

n 
r   x. GROSS OUTPUT 

Looking at the deliveries „ado by each industry to each 

of the m final demands we have; 
n 

i*l      i3 Gj     -    Total  final  demand j ,     j  - 1, ,m 

and looking at  factor payments, 

9    V¿    =    Total payment  to factor i,  1 « 1 ,w 

n 
(5)    r 

j-i   Yij 



y - 

AJ .St>   WO   kntîvv-    : h •' !    -IH-n-Kf:q t.",     ;i    ¿.aberre. 

m W 

Fur   n;Wh    indu«tty   ...   Ii;JVc    U|0    j.-oiît?wilig    ttil,ntitles. 

m 
ili     l       P.,     «    F 

k«l 

w 

ik Votai  cl...H*.••crier by  induktiv   t  to final 
d'.'nu-.ntíi- i  «   1, .*..., n 

(8)     i:     y. . 
i«l     1J 'j     -    TcjUi  pnym^is  ta  fat «ors ol   production 

or  valile  a.JOi by   industiy  j,     j   «   i n 

If Vf e substitute   (?)   in   (I)   for each i ml us try or sector 
we have; 

n 
(9)     sx..    +   r. 

i   **   1 r « * . . t tl 

ket  us aaaumc   that 

HO)     Xi 
X) 

That io that the output oí 'rjùu.st^ 
j IF rroportionai to its 

inputs from inauptvv ì  ^n.*,»   O»    » 
"y x*  ,nul--- ^' can ho rewritten as: 

n 
(11) i: 

13 J F.  ^ X, *• *• •*- r • • •. / n 

or in matrix  form as; 

ûn--*hy*ain 

' 

1 • » • * Ä    . « , , , ¿| 

M 
X 

n 

F 

F 

W.      Ml 

•   1 
jf il 
X.. 
* j 

n 

or compactly a? 

(12)     AX     *     F    »    x or X U - A/ *       p 



-   S'i   . 

If Ve  kiicv.   ^. ,   ¿t 

should he  ir, oi-I-r   • 

•-•»»»   P.VÙirt   V..|L     ,Ju.   Ol.ofv ^ 
•'<>C' i e ur 

in   vector i« 

• ü   support   tJi~   qi,..-    •:;,.    .    .,. 

W 'e can  now  io--!-   j.nto t;hf.  der 

Ï-0 accounting  t:c  ,j 

of Mexico. 

•    (-,f   the  linkage  cf  the 

rajcroocCi:r>mr*tr»c   no-Ir i      1,01 -*-«. .iu,f.if   toi.H/vvmq the cuci 

There  arc  ihr.:   J* i -d -  r      ~~MO 
"d~ C-   "°W'--*   tna,  ar.se  wnon we attempt 

to go from national   i new 9CWif-n«   /   . •   . ^^ouat^ng   (,,:llch is th(_  hhHÍS  fo„ 

_. -   tra.*i.«ctions  accounting. 
First,  w« dn not have  rin,<, ^^A^,    ..   . 

•lv"J   ^s«vivions en  final demand 
dwlaverics    by each   indurr.     *..»,   *. îr.uustr,,  what w hûVf   are  ^ GNp ^.^ 

demand componen U,   i.e.,   connumoMon    ^u,   f »-awn,   ...„ría.!..!   formation,   etc., 
However  fot   the  •><•• ^r-  prt~    .-  •   L iWL   un,  j'.'ar  tor  wnich   1  -ih» »nt-   - 

J aii.vct   .oujiremont matrix     is 
available- vc» cm ti'-i*-*»«   <• ;     •   - 

can u.-ain   ijIls  information.   By manine   th> assuirr- 

Hons of proportionality and eon^ney ^ betore,   we can  tran, 

for» GNP components   Into  final  denand acliver.es by  industry 
That   Is: 

(13) P. . 
i    ss    1 « 

.1 *-" 1,...., m 

More w-ompactly 

(14/      P    «=    HG 

«h«rtì    F . nxl   vectox of   ;inai demand à<-l i 
industrie!) ver ios by 

"  * bu^inf1^^   induit-ai   or  sectoral  distra- 
(Th£ V" Í d"'inand :'aDorics  coefficients. 
"f  3s beamed   for -du-  yeir  that  an 1-0 
vnt> >.i 1 -   -oris true tea. ) 
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" ?nx 1   vrotc-  :-<-   fxn.il   at.-i-.iand   i 
q et-i er;, 

•y  spending  cat*- 

The  «oconrî  »robl, v. wo   f,)W   ¡.s  *:he   ft.llowinq :     In  national 

accountfi  we uerìi   with   va'u,, addc-t eeuc<.ron   (VS,-);   .-.'h e roa S  in   in- 

put-output,  account Ln? wc  deal wich gm.;,  o^tpu': concepts.     The 

difference  uotweon  Un-   two   <::,:   xuLûrmcdiste  transactions. 

We  ciin  easily  establish  a  relation between   the  i; wo con- 

cepts . 

(15) 

Value added = Gross output - Purchases of intermediate 
,, . goods 
Using oui.- symbols: 

Y,  * X. 

or 

a , . X . - 
»0 1 a -». A 

2j 3 »••••# a nixj 

(16)   Y.  =  (1-5 
i~l 

Let 1 
n 
V 

1=1 

.0   .j ) Xj 

a •  ~ h . . J3   J3 

J ~ !/•«•»» n 

•Kien (16) can bo expressed in matrix form as. 

(17)   Y * BX 

Where B is a diagonal matrix with ite diagonal elements 

brj  defined as before and off diagonal elements equal to 

zero. 

Substituting (1?) and (14) into (17; wo have; 

(18)   Y  « (B  (I - A}"1 H 1 G 

J 



~   Ol   - 

- 1 
ket   ß    {.;.   -    ,M ~''   ¡; - .... 

rows ay  soctori!   in «-h^ H,,.-I.  , » 
»••*. .. » x   inti a«; 

many columns ar  <3NP spt-nciin-i cur '¿on*, nt    v ( ^r »*- i, •       », ... -«''-MC ••..     ver i he Mexi- 
can caco we have  is scolora and  6   f¿,. .-   *,.,..„, j...      , 

Writing    out   (18)   wr have: 

(19) 

n 

11bl 

•c'niGl  * 

*   12U2   +   *'*•   "*" 

c tl2f;2 ...«#• 

Im m 

o      G 
nm m 

However,   th. C ^rix,  glv,„ fcu. pmpfírti^ of ^ A ^ ^ 

matrices has the property that ü 

i^-1  x* 
1. <•»> 

?his property implies that : 

(20)  Z       y,  « 
i»l  x 

m 

i*l  L 

Thus,  given the  technical coefficient, «.tUx A and 

the aatrix of industrial  distribution of   anal .le.«*, H wo can 

establish a link bet»ww   r¡„. !  _ 
Di.ttoor.   -mal  den,JIK¡ upending c.ïteqojier.   (C's) 

and output originating or value added by ,c-,tor   „.„, .    A lin,' 

that takes into account  «,. structure oi   indusu.a!  intern- 

dence in the economy. 

A third problem, however,  renai•.    We hav  ¡„.ulioiUy 

assunea that the A and „ mat,icf,s are „„„, owc ^^    „^ 

this is not so in actual   lJils.    Technology and t^w.  change.   ' 

It  is only reasons ,o o.peet the ,,;j  „„0 „^   to changc „,„ 

ti», even though such change, may be „;«„, ar.d „.^^.     „^ 

See U.S.  Preston,   op.  cit.,  pp.   U-u. 
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coupled with the fact that such matrices arr conr.tructecl only 

every 10 yearn or so, if at all, will cause our  projections 

made from given A and H matrices to have an error elei« 

attached to then. 

unent 

There are several ways in which we could handle the pro- 

blem.  one could be to t*y to model each of the elements 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 

«crins of y vectors can be estimated from (18), that is: 

(21)   Y.A. m     c G 
t+i    *-  t+i i *R 1        T» 

These Y t+i can then be compared with the actual Y 

vectors for the same period, and a series of residual vector. 

can be constructed. 

'"»    Vi - Vi  - Vi 
i ** 1,.., ,',T 

The factors that m»Ke for changes in C are the same that ,iv. 

rise to the observed errors W  thus we ean attes.pt to model 

these errors.    There ar, n equations  to be estimated, which i. 

considerably ,Mller than  the nu^er of equations we „ould h«v. 

had we  tried to model each of the element, of the C matrix.     I„ 

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



-  (i* - 

(23) 
F 

¡i 

Where Y    will be based  on  the  orr •» - • * on  tnc  ptoj(,c. jon.j  0f.  the G pre- 
tor that come from  the nu»ero r^-'.i    .„ f'°-cï   -ccordxny   to   (21) ;  Up will 
fce th«> projections  of  the f»rm.-o K»      • 

wie eiro.s hasea on  th« model that is 

developed  for the error« observed  in  tho past. 

How  can we model  the   vector u?    There are di-forenf ait "lièrent ways 
in which this ca*, h«. rVv,~      « Uù Wil De «one.     OHO wav,   fol i•,^  -u wa>'   longing  the approach of 
Fisher,  Kloin and Shirk-,  6   .-,   * 

Shin,a.     ,s to use autoregressive    models. 
R.  Preston    uses  two such models. 

(i)     Uit it '   '"it-l,*1     +   «u        i « 1 
(li) (J.,        a       f     /|I IT 

if. f <»it-i' Vt-2' t)    + Git 

i    «    1 n 

i • -**•.. .,n 

However.  if w0 want to ,__ ^^  ^   ^ _ ^^ 

«t be usea t„ each error equatlcn_    otherwise a method to aiio_ 

cate a final discrepancy must be  used. 

In the case of Mexico . slightly dl£ferent model ^ ^ 

After obtaining, the observed erro.-s for the period 195L197!. 

Principal components were obtained for *. ,. 
•a lor -"e J-5 sectors' errors. 

It was observed that the first three principftl ^^ ^^ 

for 94.1% of the overall variance of the original series.    The 

following model was  thon used: 

ht    *    f  <*WK2t_1#   pC3t-i)     ,   .it iml n 

r.*.  Fisher, L.R. Klein, and y. Shinkai, 

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



WHERE: 

PCI 

PC 2 

PC3 

t~i     "     J''JruL  pra.iK'tr,.:!   couiponeiZ'   i • ;qed  one  period 

t-i     *     Sccoi:J  t-rincipil   component   la^-d one  period 

t-i     =     Third  ¡>rjji.:..pal  co,apo;¡ent  laciged 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 repressors   (the first  three compo- 

nents)   are used   for each of  tha 15 error equations;   on  the other 

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

tion of the errors. 

The next step in closing the circle 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 1-0 framework.    This  is   in the process of being done.    Since 

the macro model has only  3  sectors   (primary,  secondary  and ter- 

tiary)   the input-output equation, 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    1-0 model and 

vice versa.    At present  tho  two systems are being used in a 

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

Some experiments were conducted using the forecasting 

macro model and the interindustry model. A forecast for the 

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



for  the  S.m.- yenr.^   the uhanye b, in; 

billion  pose;:   jr» 
ri l1 lit.,..   J  l\--^ 

'*        T'-'ci. TIK r; -Xponc j. !:. 

nere OoO of   1 

i'^ v.-ari done  bv 
addii,.,-  a   congni   to   tho  ^:..t.^n  fo?   Vj,.,,   _..   ,.. ,    . 

the  iin/jj   rcW.L,   th.-r«-   • <-   >,,-.-; ,•   •      , 
 —J»  — yina,   a-i;,   uiducd yovern:nent 

investment, 

Frcn cara  of   f!:e  two  si-nMnt-m,     .,       lA    . 
 ,lLont'   "^   obtained  a  different 

c* vector.     Thes- w^*-»  -r,„n   .• ,.,   ...     ,, 
"""     "       M:i,

rt
lî,l't'  ^°  3npui-output.model,  obtain 

mg a  control and a ¿-•'«if. rh-~H  V        «. 

these  two vectors we v/erc able  to c-ah-ulac-   -,   <-h!       -       , 
"^'•ulaL     rt  t,iblo 01 multipliers 

for each  sector and  in total. 

These «uitipUero W«re calculad a.   raHos of  two change, 

in  the aerator ,, u»ed the  cha.go in ¿ coated  irom the fwo 

sere of Y vectors   (disturbed  Î - contro^   ¿i        rn  ,h , , uro-    •'•      In   che denominator 
the change  in aovernnr-rt  ^rq-nr.   ^      » -ni.i.t   .ons.iapLio!. ßlus  mo  change in  that.  Iwrt 

of  capital   formation  that rnl-rû.-nr1ri^  *., .- ,^.,poacied  to novr-riuat-nt investment." 
In this wav fl f,~¡bl^ .-»f .„H-.-K 

>-->i- ,. ....Uti^liers tìy sector and in total was 

calculated (ser, Tablo i:,¿))t 

This  experir,-:nt  c¿,a H.-> KA '-• f.-i   4«   1   ^ -a ~.- netful   m detecting possible  indus- 
trial bottlenecks  in rh*=-   *rr»r r --,,      -n.    1 n" -cox»c-.-,y.     it shovs   the expansion required 
in each industr--  tr- SL.nt n,.f   .,  , • 

r.   .-•   supjoit  .j  gj.vea fiscal  stimulus.    Por example, 

Sector 1,  vhich is  ¿¡ir.cu^rr^    .».., , , u ,     . J     Cu"uri'  shouJ,.- be producing  20.8 additional 
billions cf constant »esos bv   198O   1*  -.   ~-„„n.   of  .. .   .     , -'_>    wou   tj a  result,  cf  the original 
and  induced  increments  fn e« »«^J^ - nt°  to «Pending,    xt ~e  look  at past performance 

8 

a^xígle^t^^am^;^^^? P^^.^vosljjont are lumped into 
separat.» them we? tL?* iormition.  The weights used to 
"»del. xn which £ h -v       ln the s^Kit¿<^ of the macro- */ A« wnxen we h«ve separate equations for each. 



oí   Sector   1 v*-:.   ^;ee   th¿t  lor  the  period   i'->t"--j.:"-   U   gre* at 

•m  zx>t;rac¡;: rane  Oí    3, IO?,.'    Yet,   to   -;jot  in-  .'•'-. v:   increase   that 

ycrTtoi-  .villi   have   ;-.ü   ;;rc-.v   for   cr. p.-:.«^!  .i''-Mlb';  at   .¿n  average 

jfal-.e of 6.7r,,   more   thau double   i.r»?. ;XìSì:  ratv .    ri, is  :,i¿y  indi- 

cate thai,  additional   litecîsMro:;.   ::hou.;,.\   .•>•-•   ta'-er,   ir   Lh.jt   sector 

in order to achieve  thai  ^iov»U.. 

Other  examples  cc:Ua bo  pr^^rcò  on   indus trial   response 

to  investirent   stimuli,  but that  is not"th;-  purpose ut  this  sec- 

tion.    We merely wanted   ;.-.; *bo\-r hz\.   an interindustry model  can 

be effectively   linked  Lo  a •<crc model of a developing economy. 

The data,  methodology,   facilities and s^tistical  regularities 

are available  to make this  kind  of industrial research  possible, 
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Figuro   3. 

RELATIONSHIP   W'.TWEEfc   INTP.HlNnUSTRY TRANSACTIONS, 

FINAL. PLHAND AND FACTOR  PAYMM'fS. 



V. Tl:i]iviuLU. !    Mfi'V'ì«; ">):     i .'li'. .u,1- :• i-   -Î 

intor-iì fiijt:t., »al  i.corc.':f  .«v'ti * 

such   fiy.-3t-.oni:;   the-y  ;.IïC   Uu--, <   -, ., 

.\ ...   » s. 

.'. * u.iy ìri<7  re!atod 

H .-   v» ry   scopo  oí 

:'-'vy  ... t    l initevl 

in  terne  of  ^otor ,J,:L..ì.I   l-<h   ír-r  ti».-  ..ri-.-  -jf b.i-.ir; data collec- 

»"ion   and   ability  to  -o^.,-   1, .,-,,-   -.yt.-x.u-y.  -. ¡rui Kineuu;;ly.      tn 

ot;r  e;; an-.pl e  ù,   the pjc.v.:QuS   .},... >,;i,   ;... w.,rK.. ;1 wiUl only  15   Rec. 

tors.      This   ir.   l<mr,   i„   -. « :-.n;,  ,v   ,Hji ,t   . ,t,(J ;î   dn.liyfìifi  but  smaU 

from  the  poin, of  vi,-w  of   irr,:.. .(»,tput   aniliv.. ...     />ü   an  ôxample, 

the  15-seete>   CACO  -;',ovc    :l:e tuothociolc.-.ty  ,ïr,d   ì'.K  pot-ntial.      11 

is  as   largo  a  «ystem tì.-  ,..ar,  tn-  .M.roiwJ*.   Knk- .1  to  a macro model 

of í;  devolo¡,J.m, country,  r,lwn  ,-h(. UFUàl    ddU  laniitatlong tnafc 

aro encountered  i»  this  an-a oí re: catch. 

r  vor   another way.     It 

!.r.-nt;r^nt:  to iweii sector 

J*   ^nati].:-~   uf;  to  pro- 

Jnpiît-outo'îi.   /-aulyn'rí    . •-.   o.^to,] 

gives   uniícr;^  economic  -nJ   st^- * -• ,.-a* 

i» torms  of  a   f«w oeonojT,..;  ,;,i)V,u:|,- ^ 

jpct  total  Miifuuf:  ana i::,-,-;ir,:«,  ¡;f,r. ,-,,.„,„,,.,,     ,. t   .-     . 

creaks   and   final d^ua;.     u   dc ,,--t,   however,   provide an  in- 

depth     view of  each «,;,,,ir.-.,.-.  Ja,....,try.     ,w   ,hat  view,   it  is  pro- 

baoly botter  to ooar.-vru'-t    ,ti«n<,   •   lfi-   •••-     ;-.•   • ^     .   . -1 -tu.u i:*i^.LJ_^i. ----oxa  tot  inaxvj'iual   indus- 

tries.      Those oar bn au;U   (i,it,o,,,i   .-,,*.   .-.,.     ¡^   , ,*-t.i   u>i,i.ttu  ,ur ttny  Gingie case. 

The   idea ot  .. sátt)iiJr. ,n,,dPi   *..   *.v,.,.    ;+      ., .. . 

relationships within an ^h, .try ,^: itr, iinkaq(iij t0 the national 

economy throuq!, the marro r.ode^ «UawLruj influence, of the latter 

on the   industry being stucca,  without  feedback   in   the national 



«concny  .nodol.     Suc;,  rno^I,   have boon   M„ii„j  extend ve.H   for 

ind  strial  eo^noj-it.-,  3      r;    ,,    ,-h,,    ,. • 
1      i   •       • *    '«.-..•   „i.i. Lion   <_<> 

show how  sucn   rvr.i <•«,•;  P,.\-   h,*   ^r,  .-- f -, - »        .   •      ,    , 

for   tho  develop^.  .oMMtry,   a,ain  or.inn M, x1Cc   ,or  a  caso  .iudy. 

A  round way   to -op^ach   tb,  huile in«  of  a   saldili i,  in- 

dustry  n,oût.,..   is   to try  m  build  c.uoHuns   that   will  bo  cap;*!* 

oí goner,tint,  the main vntries,   in u  compiate syst•,   in  the 

accounting  statement, of   the:   firms  that make up  the  industry. 

This «««„s   that tne model   should bo able  to estimate  the compo- 

nents  of   the  acoountir.q  identity. 

Profits     -    Revenue:;   -  Costs. 

To estimate  total revenues,   some classes of demand and market 

prices  for  the  industry's  output will hâve  to be ostinate*. 

Similarly,   type, oí   ,v,st  Wa.jt   h, estimated.     Retained  earnings, 

alter paying dividends and   taxes   fro* profits vi 11  givo  the 

Ë£H£ in  net worth   in  the   totdi  r-uiancr.  ¿hr.et  for  the   industry. 

We also have  the identities , 

Assets     ••     Liabilities   •»• Net Worth 

(Net Worth) t    -     (N»:t  Worth)^   »   Retained Earnings 

It will,   therefore, be recessary to eeui-nate the holdings of 

asaets and   liabilities, by  type,   i\u  the industry.    At least 

some asset holdingejsuch as   fixed capital  and  inventories  are 

^?* ^4&4^-^ I§   II(   TIT#  Ed.   tJi> 
ftiein,   (Pnilauelptua:     Economic Research Unit,  University of 
Pennsylvania,   1969,   1969,   l*7ij. 



important   ror   atudyiny   u.v-;  ;^t   in  the  ccorouy   ...   a  Ahoio. 

The   i-..rf.-;t   ;;?"p   ii.   tne   nere  ;i?r:(.\T;-rv1     i.-.'ii'.'"1 v ,    s.o   asti- 

mate  revenue,   cents,   nnc   the  .i.vïwvr., •/',;   ,>r< :,-.     Attention 

will  be-   .-entered  on   It/,   /-pre"   of mod o i   -vu idi n«  in   this  sec- 

• ion. 

Revenues   for   the   irtiuGtry wi ^   h,.- détonner  by   the 

demand   fnr   their product-  and   f h- p,. ••,•.?   that   there product« 

confane]   in  the  'Xitketp^ce .     Costs  c-o be  dirucî.ly  estimated 

from a   total   co<;t   functio;..  or   from a  r.y^tom of   tactor  demand 

functions,   factor  price--,   prouve lion  function,   and  sonte miscel- 

laneous   cont   itemc. 

Links  to the national  economy will  conic about because 

national   income will   --.ndoiibtoaiy  aííect  dorant   for   the  industry's 

output:  and cenere   pr.ee movants v;i 11   Ua/e  n  bearing on  the 

industry's  prie,  movement,,.     The^  .ve  linkage,  without   feedback 

that connect  sat.liit«, node is,  te «¿tior.äi   macro models. 

Factor  input domare will   d.r.nd on  industry  output  and 

factor cost«.  The latte»-, in 'urn  .»n -r,u0 •..,•*     • . , ... -u.i. ,.., 4.i  (M.rcn.ibi.y depena on na- 

tional wage, interest, und ma tori ai s ;,ri_f; movco-nt-,.  This pro- 

vides another linkage, ,,lso without feedback tro;? the industry 

to the nation.  The model, then, will show how nacional economic 

trends will work out ir. th. -orni o- t-pec Lí'i« industry trends. 

In the Mexican case, studied on a proprietary basis, a 

beverage industry model specific* that demand depends on real 



price, real income, ,,nd  MW naturai tactor? ir«iiïf.-.}i ,,nd tom. 

peraturc) that affect "tasto:,". 

f  (Y  v 3 * ' ' -1 ' 
pX 

pc; -r ', R) + f 

X - output  for the   inùuKtry 
Y « national diapor.abìc  personal   innomo 

pX « prico   ijnrlûx)   of  :< 
pG - prico   findex)   cf GW 

T = tamponatine 
R = rainfall 

The demand equation  is   specified  for .>  single product 

being consumed  in the domestic market.    Multiple products could 

be handled by using a whole  series  of appropriate demand func- 

tions.     Also export Baler, would depend or:   for-i«rn demand condi- 

tions  such  as  foreign incomes  and competing prices. 

Next,  we have an  equation  for industry price,  pX: 

PX    =     f     (TC/X,    (TC/X)    ,) 

TC/X    «    unit cost   (Total cost divided by output). 

This equation is based on the assumption 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 function u£ factor inputs 

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

capital (K) .  in any event, this equation will enable one to esti 

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

j 



ocUpiît,   in   turn,   --H   l;«,  ein „i.-od  i ten the dem inJ   í unctions. 

1,1   ordcî    '•°  '--'•3V..-ÍC'    ,-u-:t::   tor  ti-.e   profit calculation, 

labor   inpuu K,st.   N.   ,.o;.. ,1   ,i;   ^..h;., W.:,K.  ratos    (wL) .     Wage 

equations us   ;,   runci ¡r.n  ->'   iK.ïioro)   v,^,.  and  labor  .Turk et  con- 

UUioníV.oyothor with   .: nd„&i.ry~apei; i f ,c v-.riablo:;, can  bo constructed. 

Similarly,   capital con- em b...  calculated  by  using   interest 

and depreciation   >-at-j   in   thr  expression: 

(r + d)K. 

Costs of materials,  maintenance and other current inputs could 

also be evaluated  in separate equations. 

A way of  simplifying and conaensi.ng  the whole  model,  how- 

ever,   is to estimare directly  a  total cost  function  that is con- 

sistent with  the   technology  expressed in the production function. 

Generally speaking,  a  coat  function derived  in the usual way in 

economic theory of  the   rim,  will  take, the   form: 

C i M   (X, w,  T.  o  ,  o   .  t ; 4 n'     o" 

C * cost in current  prises 
X * output  ir.   constant  nr^ccs 
v? « nominal  ;;agí   ruto 
r •« money  in tore;.*   rate 

Cm = nomino!   u;ut cost of ¡natöiiais 
C0 « nominal    nut c<;-*,t  of  '•other-  inputs. 

If  the production  function   l:;   loq-üncvm     «-ho  -«*«,.? ««.  -i ~y  -1.1W..I,   -,ie  associated cost 

function should also b**   Icn-li»^^ 

If for  a given  cutout   IF« vol     -î « H «% w. «„,* »~     a ^ «i   if-vu,  ae tarmi nod by demand condi- 

tion«,   the production  function provides ^tintâtes of labor require- 

ments,   there  is need for « separate equation  to estimate capi- 



-i...   i.,   know:,  .,fi   -in   investment  function   in 

the  terminology  of  «aerofono.,ic  rv^oi-       MH. ,   , ,   ,   **   '..JIC!O.     wrvtt  .1 .s  needed  in the 
prescrit   ¿njfcanve   i E   -,n e-:;* 

•-.IEW,,-C- of   au  i^ust-jr  investment   fur 
tion. 

une- 

This  is   a   tlexiblo  accelerator version of the  function in which 

output,  beginnina capital  stock,  and  unit capital costs are  the 

n«in variables.     it would  also be possible to introduce finan- 

cial constraints   fro, retained earnings  and the supply of credit 

to the  industry fron the  financial «octet.    The last-mentioned 

variable would bn  re:ated  to   the financial market model,   as 

discussed  in a previous section. 

Finally,   the  system would be  closed with the estimation 

of equations  for wage rate   (discussed  above)   and other unit   input 

costs  for   capital   and «teriaJs.     To a  large extent  these  vari- 

ables 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 satellite models  for  individual 

industries. 

In  this outline sketch  of  the design of an industry  model, 

it has not been possible to  give complete numerical results be- 

cause of the proprietary nature oí such  systems,  yet it can be 

asserted  that satellite solutions of  industry or other sector 

models can be obtained by using the output of simulations  from 

national models as input values  for the industry models.     In  the 
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Mexican ca   e,   und certa;.j.ly   in  many   other;,   for  dovvloping coun- 

ti ics,   chere  arc  enough   d¿»t;<  now  u>   construct   'ho who! ¿s  sequence 

of modeln   thai:   are xi«oc-s£,ary   to--   the   stu-.iy ct   industrial  rïovelop- 

**nt.     In  particular   the   o.er.il   n-c^r-    ,,d   .1IM-I.->:   ,oct.or mo- 

dels  can be  designed   f.»  y 3 eie  ihn  kind of  output  that would be 

needed  to operai* inaktiv  models.     Morc.wr,   there  is enough 

statistical,   regularity  in   inâunUy d*ta  sorts'to provide a basis 

for  the ca   imation and  simulation  Oí   the satellite model. 

& 
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