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PREFACE 

There are appropriate occasions for large detailed models 
and for small simple models. In the context of the analysis of 
the world economy over long stretches of time, a good case can be 
made for the building of a small model--one that captures the 
essence of some aspect of growth and general economic environ- 
ment that can serve a wide variety of problems. Many of these 
problems are going to be handled by scholars who are not econo- 
mists--therefore, it is advantageous to construct a model that 
is not data-intensive, that is easy to manage, and easy to apply 
to a limited range of issues. 

It is in response to the need for a model that meets such 
constraints that I have put together the simple system in this 
paper. There.is much to be said in favor of learning to walk 
before learning to run. It is in this spirit that the present 
system is tentatively put forward. 

The present study is only a first attempt. Many of the 
data and specifications need further work in a number of direc- 
tions. It is hoped that it will generate discussion and provide 
a framework for moving to larger scale global systems that cap- 
ture more of the detailed inter-relationships of the world 
economy. It is also hoped that the discussion can lead to 
suggestions for better data compilation and processing. 

I wish to thank Bert Hickman of Stanford University for 
research collaboration on earlier versions of the present system, 
Mrs. Bijou Yeh for the enormous task of putting that data series 
together (this part was data intensive--the use and maintenance 
of the data are much less intensive) and Hans-Holger Rogner for 
programming assistance. 
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N o t i v a t i o n  and O b j e c t i v e s  

T h e  predominant  emphasis  i n  macro e c o n o m e t r i c  model b u i l d i ~ ~ g  

h a s  heel1 on s h o r t  t e r m  n a t i o n a l  models ,  concerned  w i t h  f o r e c z s t i n g  

o v e r  an  h o r i z o n  o f  some one t o  t h r e e  y e a r s  (by months,  q u a r t e r s ,  

y e a r s ) .  Some of  t h e s e  models ,  e s p e c i a l l y  t h o s e  w i t h  l a r g e  i n p u t -  

o u t p u t  component.s,have been r e g u l a r l y  used  i n  decade- long s i m u l a t i o n s .  

Nore r e c e n t l y ,  e c o n o m e t r i c i a n s  have  become concerned w i t h  l o n g e r  

term p r o s p e c t s ,  n o t a b l y  b e c a u s e  e n e r g y  s c e n a r i o s  r e q u i r e  a t  l e a s t  

two o r  t h r e e  d e c a d e s  t o  d e a l  w i t h  s i g n i f i c a n t  changes  i n  t h e  d e l i l T e r y  

and u s e  of  ene rgy .  

The few l o n g  t e r m  models t h a t  have  been used  f o r  e n e r g y  a n a l y s i s  

o r  r e l a t e d  problems o f  r e s o u r c e  e x h a u s t i o n  and e n v i r o n m e n t a l  pro-  

t e c t i o n  have  becn r e l a t i v e l y  l a r g e  sys tems .  T h i s  i s  p a r t i c u l a r l y  

t r u e  o f  input-ou t p u t  based sys tems .  Models des igned  by Jol-genson 

and a s s o c i a t e s  n i g h t  b e  s o  compact t h a t  t h e y  have  no more t h a n  

L O O  o r  s o  e q u a t i o n s ,  w h i l e  t h e  models o f  Almon (IMFORUX), Wharton 

EPA ( W E F A ) ,  and t h e  Economic C o u n c i l  o f  Canada ( C A N U I D E )  c o n s i s t  

o f  some one  thousand  o r  more e q u a t i o n s .  These a r e  l a r g e  d a t a -  

i n t e n s i v e  syst.ems. They a r e  e x c e l l e n t  b u t  n o t  r e a d i  l y  m2r!agcable. 

Also ,  such  models have  been main-ly c o n f i n e d  t o  a n a l . y s i s  o f  n a t i o n a l  

economics. The L e o n t i e f  model and some new p r o p o s a l s  a r e  t r y i n g  t o  

d e a l  w i t h  t h e  wor ld  economy a t  a  d e t a i l e d  i n t e r - i n d u s t r y  l e v e l ,  b u t  

model management problems and d a t a  problems a r e  severe. The p r o j e c t  

LINK models t r e a t  t h e  e n t i r e  wor ld  t r a d i n g  sys tem a t  t h e  i n d i v i d u a l  

c o u n t r y  l e v e l  w i t h  new r e s e a r c h  i n t o  c a p i t a l  f lows/exchange r a t e s ,  



but that is a 5000-equation syst.em (still expanding) and very corn- 

plicatcd to manaqe, apart from l~inq confined to a fai.rly short 

horjzon - no more than a decade, at the present time. 

After reviewing available systems and looking at perceived 

research needs, a system meeting the foll.owing conditions has 

been devised: 

1. It should be global in scope - covering the whole world; 
2. It should be global in concept - covering broad macro 

economic behavior or conditions; ' 

3. It should be capable of interpreting some of the world's 

main problems of international economic relations; 

4. It should be easily manageable and not data intensive; 

5. It should be a general framework that readily admits 

improvement and elaboration; 

6. It should be suitable for analysis of long term horizons. 

During the early research phases of the Mesarovic-Pestel 

global modeling exercise, a general specification of an economic 

module meeting most of the above conditions was prepared jointly 

by B.G. Iiickman and L.R. ~1ein.l The authors were not prepared to 

release the paper at that time bedause the model lacked price 

relationships, as well as an adequate data base. It is the intent 

of the present paper to carry through this work. partially to completion. 

'.M. Mesarovic and E. Pestel, Nankind at the Turning Point, (N.Y. : 
E.P. Dutton (Reader's Digest Press, 1974), p.198. A complete 
specification was presented to the IIASA Conference on ~lobal 
Modeling, March, 1974, Baden. The equations were published in 
Russian, A.A. Rivkin, I. Sh. Amirov, "Critical Analysis of Global 
Proj,ect 'Humanity in Front of Choice' Models," Economj.cs and 
Matheniati.ca1 -- - . ~ethods', --- XI11 (May-June, 1977), 440-56. 

Thanks are due to Dr. llickman for critical observiations on the 
present paper. 



The d a t a  problem i s  n o t  s i m p l e ,  b u t  once  a u s a b l e  d a t a  b a s e  

h a s  been c o n s t r u c t e d ,  i t  i s  r e l a t i v e l y  e a s y  t o  m a i n t a i n  it. The 

problem i s  t o  make a n  a d e q u a t e  i n v e n t o r y  and a n a l y s i s  o f  d a t a  

country-by-country  and t o  combine them i n t o  mean ingfu l  a g g r e g a t e s  

f o r  d e s i g n a t e d  g r o u p i n g s  of  n a t i o n s .  There  w i l l  a lways  b e  k n o t t y ,  

unsolved d a t a  p rob lems  i n  t h i s  work, b u t  once  a set o f  p r o c e d u r e s  

h a s  been worked o u t ,  it s h o u l d  be  p o s s i b l e  t o  u p d a t e  and r e f i n e  

t h e  b a s i c  d a t a  set w i t h  r e l a t i v e  e a s e .  I t  i s  i n  t h i s  s e n s e  t h a t  

. t h e  model i s  n o t  d a t a - i n t e n s i v e .  

The m o t i v a t i o n ,  t h e r e f o r e ,  i s  t o  comple te  t h e  economic model 

s t r u c t u r e  t h a t  w a s  o r i g i n a l l y  implemented f o r  t h e  Mesarov ic -Pes te l  

g l o b a l  model by a d d i n g  a  p r i c e  sys tem,  b u i l d i n g  a  u s a b l e  d a t a  b a s e ,  

and u s i n g  t h e  sys tem i n  l o n g  r u n  s i m u l a t i o n s .  Although t h e  systern 

i s  con templa ted  f o r  background economic u s e  i n  e n e r g y  a n a l y s i s ,  it 

i s  n o t  a sys tem w i t h  e x p l i c i t  ene rgy  s e c t o r s .  I t  c a n ,  however,  s e r v e  

a s  a b a s e  i n t o  which t o  imbed o r  o n t o  which t o  add a n  e n e r g y  s e c t o r .  

O t h e r  s e c t o r s  f o r  which l o n g  r u n  a n a l y s i s  i s  p e r t i n e n t ,  such  a s  

a g r i c u l t u r e ,  demography, o r  e x h a u s t i b l e  r e s o u r c e s , c o u l d  a l s o  b e  

s t u d i e d  i n  t h e  same framework. The sys tem i s  n o t  e n e r g y  s p e c i f i c ,  

a l t h o u g h  t h e  l o n g  r u n  n a t u r e  of t h e  economic a s p e c t s  of e n e r g y  

m o t i v a t e  t h e  p r e p a r a t i o n  o f  t h i s  model. 

Model S p e c i f i c a t i o n  

The p r e s e n t  v e r s i o n  o f  t h e  model i s  n o t  i d e n t i c a l  w i t h  t h a t  

o r i g i n a l l y  c o n s t r u c t e d  f o r  t h e  Mesarov ic -Pes te l  sys tem,  b u t  i t  i s  

d e s i g n e d  i n  t h e  same s p i r i t .  I t  i s  d i f f e r e n t  p a r t l y  because  o f  
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some dal:a/accounting issues, and it has been enhanced by the 

inclusion of a price system. 

The global economy can be split into regions in various ways. 

From the viewpoint of economic structure, a useful set of groupings 

is: 

The first world, consisting of the OECD countries plus 

South Africa. These might also be called the industrial 

democracies and will be denoted by subscript "D",standing 

for -- developed. 

- The second world, consisting of the centrally planned (CMEA) 

economies in Eastern Europe, the Soviet Union, Mainland China, 

VietNam, North Korea, Mongolian Peoples Republic, and Cuba. 

They will. be denoted by subscript "C", standing for centrally 

planned. 

The third world, consisting of the developing countries in 

Africa, Asia, Latin America, and the Middle East. South Africa 

is excluded from Africa; China and other centrally planned 

economies from Asia; and Cuba from Latin America. Island 

nations of the Far East are included in Asia. The developing 

countries will be denoted by subscript "L" , standing for -- less 

develo~ed countries. 

Occasionally, the third world is split into two groups -oil 

producers in OPEC and those outside OPEC. The latter are sometimes 

referred to as the "fourth" world. It would be possible to make an 

OPEC/non-OPEC split and have four economic regions, but the present 



paper  i s  based  on t h r e e .  For  e n e r g y  a n a l y s i s ,  i t  i s  d e f i n i t e l y  

g o i n g  t o  b e  u s e f u l  t o  subd iv id ;  t h e  wor ld  i n t o  f o u r  . g r o u p s .  Mexico, 

as w e l l  a s  some d e v e l o p e d  c o u n t r i e s  a r e  ma jo r  o i l  p r o d u c e r s ;  

t h e r e f o r e ,  OPEC n a t i o n s  d o  n o t  a u t o m a t i c a l l y  encompass t h e  g l o b a l  

o i l  s u p p l y .  From a p r a c t i c a l  p o i n t  o f  v iew,  however,  it is p r o b a b l y  

s i m p l e s t  t o  d e a l  w i t h  OPEC as  a n  economic e n t i t y .  Middle  E a s t ,  

P e r s i a n  Gulf o r  o t h e r  g r o u p i n g s  o f  o i l  p r o d u c e r s  would a l s o  b e  o f  

some u s e  i n  t h e  a n a l y s i s ,  b u t  c o n s i d e r i n g  a l l  a s p e c t s  o f  t h e  d a t a  

and s t r u c t u r a l  b e h a v i o r a l  p rob lems ,  it seems b e s t  t o  t r e a t  OPEC 

s e p a r a t e l y  i f  a move f rom t h r e e  t o  f o u r  g r o u p i n g s  is  t o  b e  under-  

t a k e n .  

The model is  q u i t e  compact  and can  b e  l a i d  o u t  a l l  a t  once .  

D ,  I n d u s t r i a l  Democracies 

s Y  = k(Y-Y-1) 

s = 0.2  + E/Y 

k  = K/Y 

K = Lexp I0.62738 I n  (w/P) (-1 + 2.869751 



C, Centrally --- Planned Economies 

SY = k (Y-Y- ,) 

s = 0.097927 + 0.263063 
(YIN) - 1  

k = 40.0 (XDC/y) + 3.08 
K = kY 

L, Less Developed Countries 

s Y = k  ( Y - Y  ) - 1 

k = K/Y 
t i K = Lexp (0.329619 In (W/p) + 1.149630) + E,24(0=95) (TDL) 

+ TDI, Ern 



Variables of the  Global Model 

Y = r e a l  GDP i n  each a rea  ( Y D f  Y L f  Y C )  

s = savings r a t e  (sDf sLf sC) 

k = capital-output.  r a t i o  (kDf kLf KC) 

E = r e a l  t r ade  balance (ED, EL) 

1 / ~  = terms of t r ade  ( T ~ ,  
T ~ )  

K = stock of c a p i t a l  ( K .  D~ KLf K C )  

w/p = r e a l  wage r a t e  ( (w/pIDt ( w / P ) ~ .  ( W / P ) ~ )  

i / p  = r e a l  i n t e r e s t  r a t e  ( ( i / ~ ) ~ ,  ( i / ~ ) ~ )  

L = employment (L~,, L ~ ,  LC) 

N = population ( N D f  NLf NC) 

T~~ - r e a l  t r a n s f e r s  from developed t o  developing a reas  

CRDC = t r ade  c r e d i t s  granted by developed t o  c e n t r a l l y  planned economies 

X i j  = r e a l  exports  from area  i t o  a rea  j (i, j = D f  L ,  C )  

Xi = t o t a l  r e a l  exports  of area  i (i = D f  L ,  C )  

World Trade Matrix 

Importing 

Exporting D L C Total  Exports 

Row sums a r e  t o t a l  expor ts ;  column sums a r e  t o t a l  imports 

(not  used e x p l i c i t l y  i n  t h i s  model) 



W i t h  i d e n t i . t i e s  and a l l ,  t h e r e  a r e  o n l y  35 e q u a t i o n s  i n  

t h i s  world model. With d i r e c t  s u b s t i t u t i o r l  o f  some i d e n t i t i e s ,  

it could be made somewhat s m a l l e r ,  b u t  t h i s  i s  a  s u f f i c i e n t l y  

compact d e s c r i p t i o n  of  t h e  world economy t h a t  i t  can be programmed 

and manipulated wi th  a  g r e a t  d e a l  of  ea se .  I t  remains  t o  e x p l a i n  

i t s  l o g i c a l  s t r u c t u r e  i n  terms of  b r i n g i n g  o u t  t h e  main c h a r a c t e r i s t i c s  

o f  each world,  o f  e x p l a i n i n g  t h e  i n t e r n a t i o n a l  t r a d e / t r a n s f e r  

r e l a t i o n s h i p s ,  and i n  g e n e r a t i n g  t h e  world growth p roces s .  Each 

world i s  s t r u c t u r e d  s o  a s  t o  show some o f  i t s  p e c u l i a r  c h a r a c t e r i s t i c s  

and t h e  way p r e s e n t  o r  contemplated world c o n d i t i o n s  would a f f e c t  

them. 

There a r e  t h r e e  s t r u c t u r a l  components i n  each o f  t h e s e  t h r e e  

models: 

(i ) sav ing  and investment  behav io r ,  

(ii) r e l a t i v e  p r i c e  fo rma t ion ,  

(iii) i n t e r n a t i o n a l  t r a d e .  

To e x p l a i n  t h e  under ly ing  assumptions  i n  t h e  model, i t  is con- 

ven ien t  t o  d e a l  w i t h  t h e s e  components, i n  t u r n .  F i r s t ,  however, i t  

w i l l  be i n s t r u c t i v e  t o  l i s t  t h e  dependent. (endogenous) and independent  

(exogenous) v a r i a b l e s  of  t h e  system. 

The dependent v a r i a b l e s  a r e :  

w i 
F i r s t  World - s,  Y, ED kD KD (PI,  (-P)~ LD 

W Second World - s Y k  K (-1 LC 
C C C C  P C  



They a r e  s i m i l a r  f o r  e a c h  o f  t h e  t h r e e  c a s e s .  There  i s  n o  

i n t e r e s t  r a t e  o r  non-zero t r a d e  b a l a n c e  v a r i a b l e  f o r  t h e  c e n t r a l l y  

p lanned  economies.  The c a p i t a l  t r a n s f e r  v a r i a b l e  a p p e a r s  o n l y  i n  

t h e  e q u a t i o n  s y s t e m  f o r  t h e  d e v e l o p i n g  c o u n t r i e s .  

The i n d e p e n d e n t  v a r i a b l e s  a r e  T W N N . The t e r m s  D T~ C R ~ ~  D C L 

o f  t r a d e  and t r a d e  c r e d i t  v a r i a b l e s  a r e  assumed t o  b e  exogenous .  

To t h e  e x t e n t  t h a t  t h e  t e r m s  o f  t r a d e  between r e g i o n s  a r e  now 

c o n t r o l l e d  by theOPEC c a r t e l ,  t h e  assumpt ion  t h a t  T~ o r  T i s  L  

exogenous h a s  a  g r e a t  d e a l  o f  p l a u s i b i l i t y .  The arguments  a g a i n s t  

t h i s  a s sumpt ion  a r e  t h a t  a l l  t r a d e  w i t h  t h e  d e v e l o p i n g  wor ld  i s  n o t  

o i l  t r a d e  and t h a t  t h e  t e r m s  o f  t r a d e ,  l i k e  exchange r a t e s ,  s h o u l d  

u l t i m a t e l y  be  e x p l a i n e d  by s u p p l y  and demand b a l a n c e .  Even OPEC may 

n o t  b e  a b l e  t o  d e f y  t h e  laws o f  economics i n d e f i n i t e l y .  They have  

succeeded i n  e n f o r c i n g  t h e i r  p r i c e  f o r  5 y e a r s  and may c o n t i n u e  t o  

do s o ,  b u t  a  l o n g  r u n  model might  w e l l  assume t h a t  t h e  l aws  o f  

economics e v e n t u a l l y  p r e v a i l .  T h i s  n o t i o ?  w i l l  be  i n t r o d u c e d  i n  

l a t e r  v e r s i o n s .  A t  t h e  p r e s e n t  t i m e ,  e x o g e n e i t y  o f  rD and r L  a r e  

assumed. 

Trade  c r e d i t s  g r a n t e d  by i n d u s t r i a l  t o  c e n t r a l ] - y  p lanned  

economies a r e  a lways  under  d i s c u s s i o n ,  i n  sorrle form o r  o t h e r ,  and 

i n v o l v e  a  number o f  noneconomic c o n s i d e r a t i o n s .  For  t h e  p r e s e n t  

a n a l y s i s ,  however,  t h i s  v a r i a b l e  i s  k e p t  i n  t h e  exogenous c a t e g o r y ,  

s u b j e c t  t o  p o l i t i c a l  d e t e r m i n a t i o n .  

The o v e r a l l  growth p r o c e s s  i s  d e m o n s t r a t e d  i n  e a c h  c a s e  by 

t h e  same mechanism, a  Harrod-Domar o r  m u l t i p l i e r - a c c e l e r a t o r  



mechanism that combines the productivity of capital with the pro- 

vision of savings for investment purposes. It can be seen. immediately 

that each world area is headed by the equation 

The flow of savings is 

where Y = real output 

s = savings rate (average propensity to save) 

S = total real savings. 

Total capital is related to output by 

k = capital-output ratio (inverse of average productivity 

ohapital) 

K = stock of capital 

Investment is given by 

and the accounting equality between savings and investment gives 

us the dynamic relation to determine output 

k y = -  - 1 - -  
k-s '-1 

The ratio s/k is crucial in interpreting the long run growth 

rate. The savings rate will generally be bounded 

empirically in the narrower range from 0.1 to 0.4. The capital 



output ratio will he generally a multiple of GDP, 

Define the growth rate as that value of r satisfying 

This is all simple enough if s and k are constants. Then, only 

one equation would be needed for output determination in each world 

area. The fact is that s and k are not constant. They are ratios 

of variables that must be separately determined by distinctive 

processes in each area and affected by international economic 

relations. 
0 

/" 

The simple ~arrod-D$mar model with constant savings and 

accelerator coefficientsare only indicative in the present context. 

We assume that a finite difference equation in Y that resembles the 

basic multiplier-accelerator equation holds, with variable coefficients 

This does not strictly equate savings and investment for three 

reasons: 

1. savings are reckoned "gross" in this model, while 

investment would need to have depreciation added to the 

change in capital stock. We would have to write 



where the second term on the right denotes capital 
I 

consumption. 

2. With a variable capital-output ratio,net investment 

investment would be 

A K = kAY + YAk 
We have not used the second term on the right hand side. 1 

3. Our accounting is not completedin this model because 

only merchandise trade is explicitly accounted for. 

We did not model trade in invisibles that would be 

A/ needed for the savings-investment identity. See p, 

below. In a later, extended version of this model, 

some of these different treatments of the savings - 

investment identity are being measured and modeled 

differently. 

The historical statistics indicate remarkable stability in 

the savings ratio, s, for the industrial democracies at about 0.2. 

Constancy of the savings ratio has long been'observed in individual 

developed countries, but has not been studied widely for the first 

world as a whole. There are well known cyclical fluctuations in 

the savings rate, and it is not strictly a constant. Something new 

has come on the horizon, however, in connection with new pricing 

of energy, namely a transfer of resources from the developed to 

1. We did not use the incremental (XCOR) ratio v = AK/AY because 
it tends to be unstable in annual statistical series. 
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t h e  d e v e l o p i n g  c o u n t r i e s ,  i n c l u d i n g  OPEC i n  t h e  l a t t e r .  

Nominal t r a d e  h a s  g e n e r a l l y  been i n  o v e r a l l  b a l a n c e  ' f o r  t h e  

deve loped  c o u n t r i e s  i n  t h e  f i r s t  wor ld ,  

(PX)D XD -, (PMlD (XDD + XLD + XCD) = 0 

I f  w e  d i v i d e  b o t h  s i d e s  by PXD, w e  g e t  

A f t e r  t h e  r e - p r i c i n g  o f  o i l  by OPEC, i n  1974,  t h i s  magni tude  

t u r n e d  s t r o n g l y  u n f a v o r a b l e  f o r  t h e  developed c o u n t r i e s .    he 

r e c i p r o c a l  o f  t h e  terms o f  t r a d e  w i l l  be deno ted  by T ~ ,  and t h e  

q u a n t i t y  

w i l l  Le s t r o n g l y  n e g a t i v e  as l o n g  a s  -rD i s  s i g n i f i c a n t l y  g r e a t e r  

t h a n  u n i t y .  I t  is i n d . i c a t i v e  o f  t h e  r e a l  l o s s  o f  r e s o u r c e s  t h r o u g h  

u n f a v o r a b l e  t e r m s  of t r a d e .  I t  measures  e x p o r t s  less  c o s t  o f  i m p o r t s ,  

reckoned i n  e x p o r t  p r i c i n g  u n i t s .  
. . 

The behavio3:al a s sumpt ion  i s  made t h a t  s a v i n g s  i n  t h e  f i r s t  

wor ld  w i l l  depend on the s i z e  o f  E;  With r e l a t i v e l y  h i g h  e n e r g y  

p r i c e s ,  E - w i l l  g e n e r a l l y  be  n e g a t i v e ,  and s a v i n g s  w i l l  f a l l .  

E x p r e s s i n g  E a s  a  f r a c t i o n  o f  o u t p u t ,  w e  assume t h a t  t h e  p r e v i o u s  

l o n g  t e r m  s t a b l e  r a te  o f  0 .2  w i l l  be  b r o u g h t  down by t h e  u n f a v o r a b l e  

terms o f  t r a d e .  T h a t  i s  why w e  w r i t e  

There  a r e  n o t  enough d a t a  t o  d e t e r m i n e  t h i s  r e l a t i o n  t h r o u g h  a 

s t a t i s t i c a l l y  e s t i m a t e d  r e g r e s s i o n ;  t h e r e f o r e ,  a s i m p l e  a d d i t i v e  

r e l a t i o n  h a s  been assnn~ed  a s  a f i r s t  approxj .mation.  A s  t h e  t e r m s  

of t r a d e  becon~e more u n f a v o r a b l e ,  c e t .  p a r . ,  s y i l l  f a l l ,  and t h c  
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r e s u l t i n g  growth  r a t e  o f  o u t p u t  w i l l  a l s o  f a l l ;  b o t h  numera to r  

and dcnomirlator o f  

w i l l  t e n d  t o  f a l l ,  i f  k i s  unchanged. 

The c a p i t a l . - o u t p u t  r a t i o ,  however,  i s  n o t  a c o n s t a n t  and 

c a n n o t  b e  assumed g e n e r a l l y ,  t o  b e  unchanged. I f  t h i s  r a t i o  and 

t h e  l a b o r  p r o d u c t i v i t y  r a t i o  are n o t  assumed t o  be  c o n s t a n t ,  t h e n  

t h e r e  i s  i m p l i c i t  s u b s t i t u t i o n  p o s s i b l e  between l a b o r  and c a p i t a l .  

The p r o d u c t i o n  f u n c t i o n s  a re  n o t  e x p l i c i t l y  i n t r o d u c e d  i n t o  t h e  

models ,  b u t  r e l a . t i o n s  d e r i v e d  from them are. I n  t h e  models  t h e r e  

i s  s e p a r a t e  d e t e r m i n a t i o n  o f  K and Y ;  t h e  c a p i t a l - o u t p u t  r a t i o  

i s  s imply  t h e  r a t i o  o f  t h e s e  two endogenous v a r i a b l e s .  S i m i l a r l y ,  

employment and o u t p u t  are  s e p a r a t e l y  d e t e r m i n e d  and  t h e  l a b o r  

p r o d u c t i v i t y  r a t i o  i s  s i m p l y  t h e  r a t i o  o f  t h e s e  two endogenous 

v a r i a b l e s .  Both  r a t ios  move from o n e  t i m e  p e r i o d  t o  t h e  n e x t ;  t h i s  

i s  t h e  e s s e n c e  o f  t h e  a s sumpt ion  t h a t  p r o d u c t i o n  t a k e s  p l a c e  w i t h  

t h e  p o s s i b i l i t y  of s u b s t i t u t i o n .  I n  t h e  D a n d  L mode l s ,  i t  is  

assumed t h a t  f a c t o r s  of p r o d u c t i o n  are used  e f f i c i e n t l y .  C o s t  

m i n i m i z a t i o n  would r e q u i r e  t h a t  . 

i n  o t h e r  words t h a t  t h e  r a t i o s  o f  m a r g i n a l  p r o d u c t i v i t i e s  e q u a l  

t h e  r a t i o s  o f  u n i t  f a c t o r  r ewards .  For  a g e n e r a l  c lass  o f  p r o -  

d u c t i o n  f u n c t i o n s  - t h e  CES c l a s s  - w e  may w r i t e  

where a i s  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  between c a p i t a l  and l a b o r .  

The c s t i n i ~ t c d  \.el-sion o f  t h i s  equat.i.on w i t h  



e s t  a  = 0 . 6 2 7 3 8  

i s  normal ized on K ,  a s  

- - W - exp ( oo+ o l n  L 

W K = L exp  ( o o + o l n  

i n  t h e  D a r e a  model. The L a r e a  c a s e  w i l l  b e  d i s c u s s e d  l a t e r .  

K c anno t  be  de te rmined  u n l e s s  L i s  de te rmined ,  and t h e  wage 

r a t e  must be  de te rmined  i n  o r d e r  t o  d e t e r m i n e  L. T h i s  i s  t h e  

b a s i c  i d e a  o f  s i m u l t a n e i t y  o r  i n t e rdependence  i n  t h e  D system. 

It is  assumed t h a t  t h e  r e a l  wage f o l l o w s  l a b o r  p r o d u c t i v i t y  i n  t h e  

l ong  run  and t h a t  t h e  p a r t i c i p a t i o n  r a t e ,L /N ,  i s  a n  i n c r e a s i n g  f u n c t i o n  

o f  t h e  r e a l  wage r a t e .  These a r e  s t r a i g h t f o r w a r d  t r e n d  i d e a s ,  b u t  

no b a s i c  d i s t i n c t i o n  i s  made between l a b o r  f o r c e  and employment; 

i . c . ,  t h e  c y c l i c a l  phei~omenon o f  unernpl-oyment. i s  i qno red .  I t  is ' -  

n o t  t h a t  f u l l  employment i s  assumed. I t  i s  s imply  t h a t  t h e  a v e r -  

a g e  l o n g r u n  r a t e  o f  unemployment i s  a c c e p t e d  a s  a  norm f o r  t h i s  

system. Unemployment w i l l  f l u c t u a t e  a  g r e a t  d e a l  i n  t h e  s h o r t  r u n ,  

b u t  c y c l i c a l  dyramics  a r e  be ing  l e f t  o u t  o f  t h i s  t r e n d  system. 

The n e x t  e q u a t i o n  f i x e s  t h e  d e f l a t e d  i n t e r e s t  r a t e  a t  a  con- 

s t a n t  v a l u e ,  0 .06  i n  t h e  p r e s e n t  c a s e .  An accep t ed  concep t  o f  t h e  

r e a l  r a t e  of  i n t e r e s t  i s  

A P i - expec t ed  - 
P  

Even i f  w e  s i m p l i f y  by making t h e  expec t ed  r a t e  o f  i n f l a t i o n  t h e  

same a s  t h e  r a t e  obse rved  i n  t h e  l o n g  r u n ,  w e  would s e r i o u s l y  com- 

p l i c a t e  t h e  sys tem by t r y i n g  t o  e x p l a i n  b o t h  i and - A a s  s e p a r a t e  
P  

v a r i a b l e s .  I n  a  long r u n  a n a l y s i s ,  where i n t e r e s t  f o c u s e s  on t h e  



n e x t  c e n t u r y ,  i t  is.  n o t  mean ingfu l  t o  t r y , t o  o u t g u e s s  t h e  monetary 

a u t h o r i t i e s  and s e t  up a  framework f o r  j o i n t l y  e s t i m a t i n g  i and 

. The i n f l a t i o n  r a t e  i s  used t o  c o r r e c t  nominal  v a l u e s  o f  i i n  
P 

o r d e r  to  g e t  a t  r e a l  v a l u e s .  An a l t e r n a t i v e  c o r r e c t i o n  i s  t o  

d i v i d e  i by p ,  where p i s  a n  i n d e x  on a  f i x e d  b a s e .  T h i s  is  

f o r m a l l y  d i f f e r e n t  from s u b t r a c t i n g  t h e  i n f l a t i o n  r a t e ,  b u t  a c h i e v e s  

a  s i m i l a r  c o r r e c t i o n  o f  movement i n  i. An i n t e r e s t i n g  c o n c e p t  i n  

t h e  economics l i t e r a t u r e ,  known a s  t h e  Gibson Paradox or t h e  Gibson 

i E f f e c t  p r o v i d e s  a n  e m p i r i c a l  j u s t i f i c a t i o n  f o r  u s i n g  - a s  t h e  r e a l  
P 

1 r a t e .  A. H .  Gibson n o t e d  t h a t  t h e r e  i s  a  s t r o n g  c o r r e l a t i o n  between 

t h e  norninal i n t e r e s t  r a t e  and a n  i n d e x  o f  t h e  p r i c e  l e v e l .  T h i s  

c o r r e l a t i o n  h a s  been o b s e r v e d  o v e r  l o n g  p e r i o d s  o f  t i m e  and i n  

d i f f e r e n t  i n d u s t r i a l  c o u n t r i e s .  I t  a l s o  s t a n d s  up w e l l  i n  up- 

d a t i n g  t o  t h e  p r e s e n t  e r a ,  l o o k i n g  back a s  f a r  a s  t h e  t u r n  of  t h i s  

c e n t u r y .  The d a t a  t h a t  w e  s h a l l  d e s c r i b e  i n  a l a t e r  s e c t i o n  i n d i c a t e  

t h a t  n o t  o n l y  i s  i a  l i n e a r  f u n c t i o n  of  p ,  f o r  t h e  f i r s t  wor ld  a s  

a  whole,  b u t  it i s  p r a c t i c a l l y  p r o p o r t i o n a l .  T h a t  e n a b l e s  us  t o  

i w r i t e  - a s  a c o n s t a n t ,  and g r e a t l y  s i m p l i f i e s  t h e  p r e s e n t a t i o n .  T h i s  
P  

i s  why w e  have 

i - - - 0.06 
P 

i n  t h e  D a r e a  model.  

The e q u a t i o n s  f o r  t h e  D a r e a  a r e  rounded o u t  by w r i t i n g  i m p o r t  

r e q u i r e m e n t  f u n c t i o n s  a s  p r o p o r t i o n s  o f  GDF. There  is one  pro-  

p o r t i o n  f o r  e a c h  a r e a  from which i m p o r t s  a r e  drawn, i n c l u d i n g  t h e  

D a r e a  i t s e l f .  With a  d e f i n i t i o n  of  XD i n  terms o f  b i l a t e r a l  e x p o r t s ,  

1. 
See J .  M.  I:eyncs, A - T r e a t i s e  on - .. Money .- - . .- (London: Macn~il.l.an, 1 9 3 0 ) .  
Kc).!lc?: rcm;li-h.d tl?: t. Gi hso:; ' s f j nc1 i.n? ".  . . is one o f  t h e  most  com- 
p l c t c l l y  c s t a l ~ . l : i . s h ~ d  c l n 1 1 i r i c ; l l  fact...; ~ i t h i n  t h e  whole f i e l d  of 
q u a n t i t a t i  v e  cconorriics . . . " 



w e  complete  t h e  e q u a t i o n s  f o r  t h e  f i r s t  wor ld ,  D .  

Wc nex t  t u r n  t o  an  e x p l a n a t i o n  o f  t h e  e q u a t i o n s  f o r  t h e  

t h i r d  wor ld ,  L. The b a s i c  income g e n e r a t i n g  e q u a t i o n  f o r  growth 

d e t e r m i n a t i o n  i s  t h e  same a s  i n  t h e  D c a s e ,  b u t  t h e  e q u a t i o n s  

e x p l a i n i n g  s and k  (K) a r e  d i f f e r e n t .  I n  t h e  t h i r d  wor ld ,  E i s  

now p o s i t i v e  because  t h e  t e r m s  o f  t r a d e ,  T ~ ,  have moved s t r o n g l y  

i n  t h e i r  f a v o r ,  ma in ly  because  o f  h i g h  p e t r o l e m .  p r i c e s  b u t  p a r t l y  

because  o f  r e l a t i v e l y  h i g h  p r i c e s  f o r  o t h e r  b a s i c  m a t e r i a l s .  The 

E e f f e c t  o f  - on s h a s  been v e r y  t e n t a t i v e l y  e s t i m a t e d  because  few Y 

o b s e r v a t i o n s  a t  t h e  new f a v o r a b l e  v a l u e s  o f  T~ a r e  a v a i l a b l e .  The 

h i s t o r i c a l  p a t t e r n  o f  s i s  q u i t e  d i f f e r e n t  from t h a t  i n  t h e  p r e v i o u s  

c a s e .  I t  h a s  n o t  a t  a l l  been s t e a d y  b u t  ha s  g r a d u a l l y  r i s e n  a s  growth 

i n  t h e  deve lop ing  wor ld  h a s  t a k e n  p l a c e ;  t h e r e f o r e ,  p e r  c a p i t a  growth 

i n  r e a l  GDP i s  a n o t h e r  v a r i a b l e  i n f l u e n c i n g  t h e  s a v i n g s  r a t e .  Fc.: a  

g r e a t  p a r t  o f  t h e  p e r i o d  s i n c e  1 9 6 0 , s h a s  been low f o r  t h e  deve lop ing  

c o u n t r i e s  and h a s  r e ached  a b o u t  0.20 o n l y  i n  r e c e n t  y e a r s .  

The c a p i t a l - o u t p u t  r a t i o  i s  much lower  i n  t h e  L  r e g i o n  t h a n  i n  

t h e  D r e g i o n t b u t  a l s o  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  between l a b o r  

and c a p i t a l  i s  much s m a l l e r ;  it i s  o n l y  one-ha l f  a s  l a r g e .  To a  

l a r g e  e x t e n t ,  c a p i t a l  is  t h e  l i m i t i n g  f a c t o r ,  and t h e  abundant  l a b o r  

f o r c e  i s  drawn upon t o  work w i t h  t h e  s c a r c e  c a p i t a l  f a c t o r  t o  t h e  

e x t e n t  t o  which t h e  l a t t e r  i s  a v a i l a b l e .  C a p i t a l  i m p o r t s  f o r  t h e  

deve lop ing  wor ld  come n o t  o n l y  from t h e  working of  t h e  marke t  p r o c e s s  

b u t  a l s o  th rough  g r a n t s  and l o a n s  made by t h e  o t h e r  s e c t o r s ,  mainly  

t h e  developed s e c t o r .  T rade  between t h e  developed and deve lop ing  

s e c t o r s  i s  assumed t o  be  unba lanced  t o  t h e  e x t e n t  t o  which r e a l  

r e s o u r c e s  a r e  t r a n s f e r r e d  from t h e  former  t o  t h e  l a t t e r .  These r e a l  



resources  a r e  then  added t o  K t o  augment t h e  p roces s  of  c a p i t a l  

expansion.  These r e a l  r e s o u r c e s  a r e  d e p r e c i a t e d  a t  t h e  s t anda rd  

r a t e  of  5% p e r  annum assumed f o r  a l l  c a p i t a l  i n  t h e  L a r e a .  

I t  is  i n t e r e s t i n g  t o  n o t e  t h a t  i n  c u r r e n t  p r i c e s  XDL f a l l s  

f a r  s h o r t  o f  XLD. T h i s  i s  l a r g e l y  t h e  p e t r o l  d e f i c i t .  I n  r e a l  

terms,  however, i . e .  i n  1970 p r i c e s ,  a t  1970 exchange r a t e s ,  

'DL i s  g r e a t e r  t h a n  XLD. Th i s  is  t h e  r e s o u r c e  t r a n s f e r  t h a t . s h o w s  

how much i n  r e a l  t e rms  t h e  deve lop ing  c o u n t r i e s  can buy from t h e  

developed c o u n t r i e s  w i t h  t h e i r  s u r p l u s .  The v a r i a b l e  TDL i s ,  t h e r e f o r e ,  

a  s i g n i f i c a n t  p o l i c y  v a r i a b l e  t h a t  d r i v e s  t h e  system, showing how 

much e x t r a  i n p u t  i n t o  c a p i t a l  expansion t h e  deve lop ing  c o u n t r i e s  

can o b t a i n .  

TDL does  n o t  c o n s i s t  e n t i r e l y  of purchases  from t h e  p e t r o l  fund.  

I t  a l s o  r e p r e s e n t s  a i d  t h a t  developed c o u n t r i e s  have t r a d i t i o n a l l y  

made. A g o a l  has  always been t o  have t h i s  a i d  a t  one o r  two p e r c e n t  

of t h e  GDP of  developed c o u n t r i e s .  Actua l  a i d  h a s  f a l l e n  s h o r t  of 

t h a t  goa l  by s i g n i f i c a n t  amounts, b u t  a p o l i c y  p a r a m e t e r a i s  i n t roduced  

i n  t h e  L a r e a  model t o  show t h a t  TDL depends on YD 

This  g i v e s  a  s i g n i f i c a n t  l i n k a g e  a c r o s s  models. 

To complete t h e  wage-ra te / labor  s e c t o r  of  t h e  L a r e a  model, 

we in t roduced  a  wage e q u a t i o n  t h a t  depends on p r o d u c t i v i t y ,  a s  i n  

t h e  D a r e a  model, and a  s imple  t r e n d  f o r  t h e  p a r t i c i p a t i o n  r a t e .  

There i s  l i t t l e  p o i n t ,  i n  t h e  developing world a r e a ,  i n  c o n s i d e r i n g  

t h c  d i s t i n c t i o n  between l a b o r  f o r c e  and employment, a s  t h e r e  a r e  no 

meaningful s t a t i s t i c s  o f  unemployment. I t  i s  a l s o  n o t  a s  s e n s i b l e  



- .  
t o  th ink  of l a b o r ' f o r c e  p a r t i c i p a t i o n  a s  being respons ive  t o  

r e a l  wage changes; t he re fo re , ,  t h e  p a r t i c i p a t i o n  r a t e  is  a  s imsle  

t rend r e l a t i o n ,  t h a t  i s  appa ren t ly  d r i f t i n g  downwards a t  a  very 

slow pace. 

The Gibson E f f e c t  should p r e v a i l  f o r  t h e  developing c o u n t r i e s  

i n  much t h e  same way t h a t  it i s  p r e s e n t  i n  t h e  developed c o u n t r i e s ,  

bu t  t h e  f a c t o r  of p r o p o r t i o n a l i t y  i s  much lower. It i s  a l s o  n o t  a s  

cons tan t .  FJe have simply used t h e  va lue  toward t h e  end of t h e  sample 

span a s  an e s t i m a t e  of  t h e  r a t i o  between i and p .  

Apart  from t h e  s p e c i a l  ba lance  of imports  and e x p o r t s  wi th  

t h e  developed c o u n t r i e s  through t h e  p o l i c y  t r a n s f e r  v a r i a b l e  TDL, 

it i s  assumed t h a t  imports  e i t h e r  from t h e  C o r  L a r e a s  a r e  pro- 

p o r t i o n a l  t o  a r e a  GDP. 

Modeling of t h e  c e n t r a l l y  planned economies i s  much less 

developed than f o r  t h e  o t h e r  two a r e a s .  I n  p a r t i c u l a r ,  t h e  process  

of f a c t o r  s u b s t i t u t i o n  between l abor  and c a p i t a l  a s  a  func t ion  of 

r e l a t i v e  r e a l  rewards cannot  be  implemented. I n  t h e  f i r s t  p l a c e ,  

t h e r e  a r e  no a v a i l a b l e  d a t a  f o r  t h e  a r e a  a s  a  whole on c a p i t a l  charges .  

There a r e  some d a t a  on wage r a t e  and p r i c e  l e v e l ,  b u t  t h e  r e s u l t i n g  

e s t ima tes  of r e a l  wage t r e n d s  a r e  s u s p e c t .  I t  appears  t h a t  r e a l  

wages grow very s lowly,  c e r t a i n l y  n o t  a s  f a s t  a s  p r o d u c t i v i t y .  

The same r e a l  income gene ra t ing  process  i s  used, b u t  t h e  equa t ions  f o r  

determinat ion o f  t h e  fundamental c o e f f i c i e n t s  s and k a r e  d i f f e r e n t .  

The s c o e f f i c i e n t  i s  made a  f u n c t i o n  of t h e  growth of per  c a p i t a  

r e a l  income. This  i s  s e n s i b l e  and s t r a i g h t f o r w a r d  enough. The 

savings r a t e  has  r i s e n  markedly i n  t h e  C a r e a .  The c a p i t a l - o u t p u t  



r a t i o  i s  a technological variab1.e and should be  g iven  p r i o r i t y  f o r  

expansio!l  a t  t h e  p r e s e n t  s t a g e  of dcvelopnwnt by t h e  c e n t r a l  p l an -  

n i n ~  o f f i c i a l s .  I t  i s  growing and should c o n t i n u e  t o  grow, by p lan .  

Eut t h e r e  i s  a  d e l i b e r a t e  e f f o r t  t o  impor t  h igh  technology goods 

from t h e  D a r e a .  T h e  e x p o r t s  from D t o  C a r e ,  t h e r e f o r e ,  i n t r o -  

duced, a s  a  r a t i o  t o  Y ,  i n  t h e  exp lana t ion  of k .  There a r e  few t i m e  

p o i n t s  f o r  t h e  u se  of  t h i s  v a r i a b l e ,  a s  t h e  p o l i c y  o f  opening Up 

f o r  c z p i t a l  impor t s  has  j u s t  begun. 

Rather than  i n t r o d u c e  i n t e r a c t i n g  r e a l a t i o n s h i p s  between 

r e a l  wage and employment, we have simply used t r e n d  r e l a t i o n s  f o r  

w/p and L/N. A s  i n  t h e  developing a r e a  model, no d i s t i n c t i o n  i s  

made between l a b o r  f o r c e  and employment. I n  t h e  c a s e  of t h e  

c e n t r a l l y  planned economies, it i s  assumed t h a t  t h e r e  i s  an e f f e c t i v e  

commitment t o  f u l l  employment. 

B y  and l a r g e ,  c e n t r a l l y  planned economies have sought  t o  

maintain balanced t r a d e ,  b o t h  o v e r a l l  and b i l a t e r a l l y .  We have 

imposed s t r i c t  b i l a t e r a l  ba lance  w i t h  t h e  deve lop ing  world b u t  

al lowed f o r  a  r e a l  r e s o u r c e  t r a n s f e r  from t h e  developed t o  t h e  

centra1l .y planned world.  Th i s  t r a n s f e r  i s  t h e  c o u n t e r p a r t  of 

c r e d i t s  t h a t  have been g ran ted  from o f f i c i a l  and banking s o u r c e s  

t o  t h e  c e n t r a l l y  planned economies t o  pe rmi t  them t o  f i n a n c e  h igh  

t ech i~o logy  impor t s  and ad jus tment  t o  s h o r t  run  h a r v e s t  d i s t u r b a n c e s .  

The v a r i a b l e  CRDC i s  ano the r  t r a d e  p o l i c y  v a r i a b l e  t h a t  h a s  an 

e f f e c t  cn XDC, which, i n  t u r n ,  i n f l u e n c e s  t h e  c a p i t a l - o u t p u t  r a t i o .  

The C a r e a  model i s  c l o s e d  by making i n t e r n a l  t r a d e ,  XCC, p r o p o r t i o n a l  

t o  GDP. 
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The t r a d e  v a r i a b l e s  i n  a l l  t h r e e  models a r e  merchandise 

f lows.  T h i s  g i v e s ' r i s e  t o  a n . a n  accoun t ing  i s s u e  i n  t h e  b a s i c  

GDP i d e n t i t y  : 

GDP = C + I + (X-M) 

C = r e a l  consumer e x p e n d i t u r e s  

I = r e a l  inves tment  e x p e n d i t u r e s  

X = r e a l  e x p o r t s  

M = r e a l  impor t s  

>I-M = r e a l  t r a d e  ba lance .  

This  ba l ance  i n c l u d e s  goods and s e r v i c e s .  Savings a r e  d e f i n e d  a s  

GDP t h a t  i s  n o t  consumed. 

S = GDP-C; 

t h e r e f o r e  exogenous movements i n  X-M cou ld  be  d r i v i n g  f o r c e s  of 

GDP i n  t h e  u s u a l  s e n s e  o f  e x p o r t / i n i p r t  m u l t i p l i e r s .  Tha t  e f f e c t  

does  n o t  show up i n  o u r  models because  w e  have i m p l i c i t l y  l e t  n e t  

s e r v i c e  e x p o r t s  o r  impor t s  s e r v e  a s  a  r e s i d u a l  b u f f e r .  The t r a d e  

i n f l u e n c e s  work i n d i r e c t l y  i n  t h e  system through t h e i r  e f f e c t s  on 

s and k(K). I n  each of  t h e  a r e a  models, t h e s e  e f f e c t s  have been 

s p e l l e d  o u t  th rough  ED, EL, rD,  T ~ ,  TDLt XDCt  and CRDC. Es t ima t ion  

of  a  world t r a d e  m a t r i x  o f  i n v i s i b l e s  and f u l l e r  i n t e g r a t i o n  o f  t h e  

GDP account  s t r u c t u r e  is one way of  p roceed ing  t o  handle  t h i s  i s s u e .  



A TRIAL SIMULATION 

A b a s e  l i n e  s i m u l a t i o n  t o  t h e  y e a r  2000 h a s  b e e n  worked  o u t  

t o  e xamine  t h e  m o d e l ' s  p r o p e r t i e s  a n d  p o s s i b l y  t o  g a i n  some i n s i g h t  

a b o u t  s u b s t a n t i v e  r e s u l t s .  I n  order t o  s i m u l a t e . t h e  mode l  f r o m  

1973  t o  2000 ,  it is  n e c e s s a r y  t o  s u p p l y  i n p u t s  i n  t h e  f o r m  o f  

j . n i t i a l  c o n d i t i o n s ,  e x o g e n o u s  ( p o l i c y )  v a r i a b l e s ,  a n d  s e l e c t e d  

e q u a t i o n  a d j u s t m e n t s .  The sys tem starts . on a correct  p a t h ,  a s  f r o m  

A s s u m p t i o n s  a re  l i s t ed  i n  T a b l e  I .  R e s u l t s  o f  t h e  s o l u t i o n  

are i n  T a b l e  11. 

T a b l e  I 

T~ 
1 . 0 1 4 2  1 . 2 0 0  ( s t e p s  o f  0.02 p e r  y e a r  t o  max. 1 . 4 )  1 . 4  

'I L  , 9 3 6  . 646  ( s t e p s  o f  . 02  p e r  y e a r  t o  max. . 7 4 6 )  . 746  

a 0  . 0025  . 005  ( s t e p s  o f  005  p e r  y r .  t o  . 0 2  
max. . 0 2 )  

1 9 7 3  1974  75-83 84--2000 -- 

C R n ~  4.0  1 . 0  ( s t e p s  o f  1 . 0  p e r  y r .  t o  max. 1 0 . 0 )  1 0 . 0  

A d j u s t  kc 0 . 3  0 . 1  p e r  y r .  t o  1 . 3  - 0 . 1  p e r  y r .  t o  0 . 0  
max. 1 . 4  min .  0 . 0  



S
If

lu
A

T
 i

11
.E

 
J

A
S

 
O

t'E
rl

E
D

 
H

I
I

H
 F

D
LI

.o
W

IN
G

 
P

A
R

A
M

E
T

E
R

S
 

IJ
ED

 
Fl

EX
 

N
K

5
 

J
L

 
I

V
 
IF

 
In

 T
Y

P
E

 
O

F 
D

A
T

A
 

34
 

5 
n 

1 
7

3
 

1 
1
 

A
C

T
U

A
L 

H
A

Y
 

Sd
 

N
u

ll
 

T
Y

 
L

A
B

F
L

 
L

A
G

 H
S

E
T

 
t4

lJ
bl

 
Tv

 
LA

D
E

L 
LA

G
 

K
S

E
T

 
N

U
Y

 
TY

 
LA

B
E

L 
1 

E 
1

1
-C

~
P

S
~

R
 1

 
1
 

9
 

E
 

D
-I

/P
 

0
 

1
4

 
1

7
E

 
L-

K
/O

 
2 

E 
D

-K
6

7
.1

 
9
 

2 
1

0
E

 
X

D
n 

0
 

1
5

 
1

8
 

E 
L-

S
/G

D
P

 
3 

F. 
D

-K
/O

 
n 

a 
1 

X
L

D
 

B
 

1
6

 
1

9
E

 
L

-W
/P

 
4 

L 
L

I-
S

/G
II

P
 

9 
5 

1
2

~
 

X
C

D
 

0
 

1
7

 
2

0
 

E 
L-

E
H

P
L 

5 
E 

I)
-i

l/
p

 
4 

1
3

F
, 

XD
 

0 
1

8
 

2
1

 
x 

L-
P

O
P

 
b

 
F: 

LI
-E

ilr
'l.

 
3 

1
1

 
1

4
X

 
T

IM
E

 
0
 

1
9

 
2

2
E

 
L

-E
 

7 
X 

I)
-p

~
?

p
 

1
2

 
1

5
 

E 
L-

G
D

P
S

7B
 

1
 

2
1

 
2

3
 
I! 

I.
-I

/P
 

8
 

E 
i)

-E
 

1
3

 
16

 
E 

L
-

K
S

~
B

 
1 

2
2

 
2

4
 

E 
XD

i. 
R

E
G

H
E

SS
1O

:I
 

c
Q

F
F

F
 I
C
I
E
N
T
d
 

1
 

O
m
 b%;n

fr 
2
 

2
.8

h
9

7
5

~
j 

3 
8
.R

5
1
8
6
2
 

4 
-8

,8
9

9
8

4
6

 
e 

I 
n

e
o

n
w

o
n

 
1

0
 

i.
0

1
4

2
e

o
 

1
1

 
a

.
0

~
~

0
0

~
 

1
5

 
e.

qn
nn

n.
j 

1
6

 
fl

.9
3

5
6

n
a

 
1

7
 

0
,0

2
5

0
0

0
 

1
8

 
1,

ee
ee

ee
 

2
2

 
1

.7
1

0
9

fi2
 

2
3

 
Q

.t
?

a
lu

8
7

 
2

4
 

0
.1

7
1

6
3

7
 

2
5

 
0

.0
9

4
8

7
6

 
2
9
 

fl
e

4
h

7
7

P
I 

3
8

 
9

.8
1

3
1

0
9

 
3

1
 

E
ia

9
3

6
0

8
8

 
3

2
 

0
,0

0
8

0
0

0
 

3
6

 
ri

?
,@

O
t~

~
n

O
 

37
 

R
.O

0B
O

00
 

5
8

 
0

,7
5

0
0

0
0

 
3

9
 

1
,0

0
8
8
0
B

 
4

3
 

n
e

Y
7

7
8

h
5

 
4

4
 

U
.O

Il
0

5
2

 
4

5
 

0
,8

6
6

8
3

7
 

4
6

 
B

a
B

9
7

9
2

7
 

5
0

 
O

.O
h

fl
d

@
il

 
9

1
H

 
L

IS
 F

lG
R

 
E
R
R
 

N
C

Q
L

 
W!3

 
N

S
 

n 
in

1
 

r3 
n 

:s 
n

p
l

0
 

K
S

E
T 

NU
H 

TY
 

4 
2

5
 

E 
25

 
2

6
E

' 
2

8
 

2
7

 
E

 
3

1
 

2
8

E
 

32
 

29
 

X 
3

3
 

3
8

 
L 

3
4

 
3

1
 E

 
35

 
3

2
 

E 
' 

L
A

B
E

L
 

LA
G

 
K

S
E

T 
NU

H 
TY

 
LA

B
E

L 
X

C
L 

0 
36

 
33

 
E

 
C

-W
/P

 
X

LL
 

0
 

5
7

 
3

4
 

E 
C

-E
H

P
L 

XL
 

0 
5

8
 

9 
X 

C
-P

O
P 

TD
L 

1 
39

 
36
 
L 

XD
C 

t I
Ht

 
0

 
i

9
 

3
7

t
 

X
LC

 
C

w
G

D
P

87
8 

1
 

41
 

38
 E

 
XC

C
 

b
K

/O
 

C
*8

/O
D

P
 

0
 8
 

4
4

 
45

 
19
 

E 
XC

 

LA
G

 
K

8E
T

 
8

 
4

8
 

0
 

3
1

 
1 

SZ
 

e 
9

3
 

0
 

9
4

 
B 

55
 

0 
5

6
 

D
Y

N
A

M
IC

 
S1
'1
11
1 

A
T

 1O
t.

1 







~ m u u m m m ~ ~ u m a ~ ~ ~ w a m ~ c m a m ~ ) m ~ m e u  
D m h B O h d W d h @ m ~ ~ * Q ~ d = m O h O O 8 ( Y - ~ ~  

O W X ~ ~ ~ U W O ~ ~ O ~ ~ O Q ~ * Q Q O U ~ ~ ~ ~ U ~ C , ~ ~  
CI1 u r r r r  r r r  r r r r . r r a r r r c o * r r - r r r * * r r  

D w ~ m a e a ~ ~ r n a ~ m ~ ~ m e m ~ r u a ~ ~ ~ ) a r n m m a m  
~ ~ ~ ~ ~ ~ m ~ m n m u u u m m m a ~ ~ ~ ~ ~ ~ ~ e m s ~ ~  - - d - r d d 4 ~ d d a d d e e d d d d * w d d m I l t U Q I  



u . c m a 2 O * r - - + S + w C  G C 7 Q N + h ' S S h ~ . K C , Y L n  
~ . ~ + ~ ~ O ~ H W T ~ ~ S ~ ~ C ~ ~ C W C Q . C I Q ~ L T V +  

C'd E W ~ ~ P ( O H S ~ + J C J # W ~ B ~ S ~ ~ \ ~ M ~ W P W C ~ C  
m U . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

U m - e - v , m a 3 ~ r n C  -ex+ E = r Z m y c P I C L T r \ r w C  C ~ r r l  
x r u t u r u ~ ~ w m a  . = r ~ ~ ; : m r n ~ u . ~ r - r - a s : u  s . . - n t m  ..-.---- 

C ~ ~ P - C S Q - L -  4- a F Z ! m V  T-JLT-LTLT51'J .9+m- 
r - ~ - . ~ u v L - n ~  a - - ~ ~ r - - - v z - v ~ m * r t = - u  - 

r - ~  3 -  ~ U = T U T ; ~ O ~ C  ~ c i z m ~ r ~ ~ ~ - + r \ : ~ e v = . r -  
M C . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- V I L T ;  * C . & ~ C  z F Q S - N ~ C W K ; ~ L T ~ ~ C Z I P ~ H W ~ ~ F L -  
X - c c - - - - - - - r - + r ~ r \ l f b h n ~  



- 

T h i s  i s ,  i n  f a c t  a b a s e  l i n e  s c e n a r i o ;  t h e r e f o r e ,  t h e  .----- 

s c r i p t  wri:Lersl c h o i c e s  f o r  i n p u t s  n e e d  e x p l a n a t i o n .  The  estimate 

o f  T~ arid T f o r  1973/71  a r e  f rom o b s e r v e d  d a t a ,  a s  w e l l  a s  t h e s e  L 

c a n  he e s t i m a t e d .  They  r e f l e c t  t h e  l a r g e  i n c r e a s e  i n  o i l  p r i c e s  

i n  1971 ,  f o l l o w i n g  a g e n e r a l  rise i n  b a s i c  commodity p r i c e s ,  a g a i n s t  

t h e  d e v e l o p e d  c o u n t r i e s ,  i n  1973 .  The 1973  rises w e r e  o n  a modes t  

scale. A f t e r  1974 ,  t h e r e  h a v e  b e e n  some f u r t h e r  i n c r e a s e s  i n  o i l  

p r i c e s ,  b u t  n o t  enough  t o  p r o t e c t  OPEC (and  d e v e l o p i n g  c o u n t r i e s ,  

a s  a who le )  a g a i n s t  d o l l a r  d e p r e ~ i a t i o n ~ w i t h  i n f l a t i o n  i n  t h e  D 

area. W c ,  t h e r e f o r e ,  b r i n g  u p  + g r a d u a l l y  a f t e r  1974  t o  show t h a t  
L 

t h e  d e v e l o p i n g  c o u n t r i e s  h a v e  n o t  h e l d  t o  t h e i r  maximum g a i n s  o n  

t e r m s  of t r a d e .  The r e l a t i v e  p r i c e s ~ ~  a n d  .rL s h o u l d  n o t  b e  p u r e  

r e c i p r o c ~ l s  o f  ~ a c h  o t h e r  b e c a u s e  t h i s  i s  a 3 - a r e a  w o r l d ,  b u t  t h e v  

s h o u l d  I~ehr a p p r o x i m a t e  r e s e m b l a n c e  t o  a r e c i p r o c a l  r e l a t i o n s h i p ;  

t h e r e f o r e ,  T~ i s  moved u p  t o  b e  c l o s e r  t o  

The s h a r e  of d e v e l o p e d  c o u n t r i e s '  GDP t r a n s f e r r e d  t o  d e v e l o p i n ?  

c o u n t r i e s  have  r a r e l y  s a t i s f i e d  t h e  l a t t e r ' s  t a r g e t s .  I n  1 9 7 3 ,  t h e  

b i l a t e r a l  a c c o u n t s  w e r e  i n  n e a r  b a l a n c e ;  t h e r e f o r e ,  w e  g r a d u a l l y  

i n c r e a s e d  a i d  t o  a t a r g e t  o f  2 .0%.  I n  1977-78,  it f a l l s  w e l l  be low 

2 % ,  b u t  t h a t  l e v e l  i s  a maximum t h a t  OPEC p r i c i n g  p l u s  Nor th -Sou th  

d i a l o g u e  s e e m  c a p a b l e  o f  e x t r a c t i n g .  T h a t  g o v e r n s  o u r  c h o i c e  o f  

2 .0  a s  an  u p p e r  l i m i t .  

I n  1973 ,  t h e  S o v i e t  g r a i n  f a i l u r e  ( o f  1972)  l e d  t o  a  l a r g e  

c r e d i t  i n  t r a d e  w i t h  t h e  D a r e a .  T h i s  was c u t  b a c k  t o  a m o r e  normal 

l e v e l  o f  1 . 0  b i l l i o n  (1970  d o l l a r s )  and  t h e n  i n c r e a s e d  . in a g r a d u a l  

t r e n d  t o  a m a x i n ~ u i ~ ~  o f  $10 b i l l i o n .  



Two e q u a t i o n s  a p p e a r e d  t o  need  a d j u s t m e n t  i n  o r d e r  t o  s e t  t h e  

s o l u t i o n  o f f  i n  t h e  r i g h t  n e i g h t o r h o o d .  The r e a l  wage r a t e  i n  

d e v e l o p i n g  c o u n t r i e s  was e s t i m a t e d  from a  l o o s e - f i t t i n g  c q u a t i o r l  

and  s t a r t e d  from a  low v a l u e  t h a t  d i d  n o t  p i c k  up t h e  jump i n  wages 

a s  OPEC f u n d s  f lowed  i n t o  t h e  L a r e a .  W e ,  t h e r e f o r e ,  added 0 . 2  

t o  t h e  i n d e x  v s l u e  o f  w/p. The s c e n a r i o  r e s u l t s  f o r  kc showed 

a  s t e a d y  d e c l i n e  o f  t h e  c a p i t a l - o u t p u t  r a t i o .  T h i s  i s  c o n t r a r y  

t o  c e n t r a l  p l a n n e r s '  t a r g e t s .  W e  a d j u s t e d  t h e  e q u a t i o n  upwards 

t o  reacl-1 a maximurr~ o f  5 . 0  by 1985 ,  a s suming-  t h a t  d i r e c t  pl-anning 

c o u l d  a c h i e v e  t h a t  add-on.  T h i s  k e e p s  t h e  c e n t r a l l y  p l a n n e d  

economies on a  p l a u s i b l e  growth  p a t h  w i t h  c a p i - t a l  e x p a n s i o n .  

The e s t i m a t e d  e x p a n s i o n  r a t e  f o r  t h e  D a r e a ' s  GDP i s  4 . 5 % .  

T h i s  compares  w i t h  a n  e s t i m a t e  o f  4 .6% i n  t h e  whole  p e r i o d  1953-74. 

S t a r t i n g  from 1360 ,  e l i m i n a t i n g  t h e  p e r i o d  o f  r e c o n s t ~ : u c t i ~ ~  i n  

J a p a n  and Wes te rn  Europe ,  t h e  r a t e  t o  1974 was 4 . 8 % ;  t h e r e f o r e ,  a  

s i g n i f i c a n t  slowdown i s  p r o j e c t e d  a s  compared w i t h  t h e  p e r i o d  o f  

f a s t  g rowth ,  h u t  t h e  r a t e  i s  p r o j e c t e d  t o  r e t u r n  t o  a  l o n g e r  r u n  

normal  r a t e  - n o t  n e c e s s a r i l y  a  r e d u c e d  r a t e .  

Much i n t e r e s t  a t t a c h e s  t o  t h e  growth  r a t e  e s t i m a t e  b e c a u s e  it  

i s  q e n e r a l l y  f e l t  t h a t  e x p e n s i v e  e 'nergy, l i m i t s  o f  e x h a u s t i b l e  

r e s o u r c e s ,  a n d  e n v i r o n m e n t a l  p rob lems  may l e a d  t o  a  s l o w  growth  

p a t t e r n  f o r  OECD c o u n t r i e s ,  much be low h i s t o r i c a l  a v e r a g e s .  T h i s  

model s i m u l a t i o n  d o e s  n o t  come n e a r  a  r a t e  a s  l o w  a s  4 . 0 %  f o r  t h e  

r es t  o f  t h e  c e n t u r y ;  it d o e s  i n d i c a t e  a  slower r a t e  f o r  t h e  p o s t -  

embargo d e c a d e ,  1973-83,  a t  4 . 3 % ,  p i c k i n g  up s l i g h t l y  i n  t h e  n e x t  

decade .  



The d e t e r m i n a n t s  o f  growth a r e  t h e  s t r a t e g i c  r a t i o s  s and k.  

The former i s  l i m i t e d  i n  t h i s  model by E/Y. The terms o f  t r a d e  

f a v o r i n g  OPEC v s .  t h e  OECD make s s m a l l e r  t h a n  i t s  l o n g  r u n  ave rage  

r a t e  of  abou t  0.20 and r e s t r a i n s  growth,  e s p e c i a l l y  i n  t h i s  decade.  

Working a g a i n s t  t h e  lower v a l u e  o f  s i s  a  lower v a l u e  o f  k ,  i n d i c a t i v e  

of  t e c h n i c a l  p r o g r e s s .  A f a l l i n g  v a l u e  o f  k  makes f o r  f a s t e r  growth.  

Going f u r t h e r  i n t o  t h e  model w e  n o t i c e  t h a t  a r e l a t i v e l y  h i g h  wage/ 

c a p i t a l  r a t e  would make f o r  a  l a r g e r  v a l u e  o f  k  and slower growth.  

The f a l l i n g  v a l u e  o f  k i n  t h e  sample per iod-1950-74 amounted t o  a  

d rop  of 1.1 p o i n t s .  I n  t h e  24 y e a r s  a f t e r  1974,  t h e  co r r e spond ing  

d r o p  is n o t  q u i t e  one  f u l l  p o i n t .  

The r e a l  r e s o u r c e  t r a n s f e r ,  shown by t h e  v a r i a b l e  E ,  i s  s t r o n g l y  

n e g a t i v e  f o r  t h e  e n t i r e  s i m u l a t i o n  p e r i o d .  The terms o f  t r a d e  cou ld  

r e v e r s e  th rough  p o l i t i c a l  o r  economic developments .  I f  s o ,  t h e  v a l u e  

o f  E  cou ld  even change s i g n  and b r i n g  up t h e  s a v i n g s  r a t e  t o  0.2 

or more. Th i s  would p u t  t h e  OECD a r e a  on a  f a s t e r  growth t r a c k  a g a i n .  

GDP i n  t h e  L a r e a  expands by6.2% i n  t h i s  s c e n a r i o  t o  t h e  y e a r  

2000. Th i s  i s  a t a r g e t  o f  t h e  Uni ted  Na t i ons  and may seem t o  b e  

q u i t e  f a v o r a b l e ;  however, t h e i r  t a r g e t  r e f e r s  s p e c i f i c a l l y  t o  t h e  

non-OPEC p a r t  o f  t h e  d e v e l o p i n g  wor ld .  OPEC n a t i o n s  a r e  i n c l u d e d  

i n  t h e  L group and a r e  expec t ed  t o  grow a t  a  r a t e  s i g n i f i c a n t l y  i n  

exce s s  of 6%;  t h e r e f o r e ,  t h e  r a t e  i n d i c a t e d  h e r e  i s  s l i g h t l y  below 

t a r g e t  f o r  t h e  whole deve lop ing  wor ld .  H i s t o r i c a l l y  t h e y  grew a t  

5 .5% from 1960 up t o  t h e  t i m e  o f  t h e  h i g h  commodity p r i c e s  and o i l  

embargo of 1973. I f  w e  ex t end  t h e  h i s t o r i c a l  p e r i o d  th rough  1974,  

t h e  o v e r a l l  r a t e  i s  a b o u t  6 % .  A l l  i n  a l l ,  t h e  s c e n a r i o  p r o j e c t i o n  



i s  modest f o r  t h e . l e s s  developed c o u n t r i e s .  

T h e i r  s a v i n g  r a t e  had been growing s t r o n g l y  i n  t h e  1 9 6 3 ' s  

and e a r l y  7 0 ' s .  I t  r e m a i n s  w e l l  above 0.20 i n  t h e  s c e n a r i o  u n t i l  

1977 and t h e n  f a l l s  f a i r l y  s t e a d i l y  t h r o u g h  t h e  1 9 8 0 t s ,  r e v i v i n g  ?- 

b i t  i n  t h e  1 9 9 0 ' s .  The f a l l  i s  induced  by a d e c l i n e  i n  t h e i r  E/Y 

v a l u e .  The OPEC n a t i o n s  have a l r e a d y  t u r n e d  o u t  t o  have a  p ro -  

d i g i o u s a p p e t i t e f o r  i m p o r t s  and a r e  e x p e c t e d  t o  c o n t i n u e  buy ing  

abroad .  Even though t h e  t e r m s  o f  t r a d e  was e s t i m a t e d  t o  remain  

i n  t h e i r  f a v o r ,  i m p o r t s  r i s e  f a s t e r  t h a n  ex 'ports  a t  a  r a t e  t h a t  

b r i n g s  down E and  t h e  s a v i n g s  r a t e .  T h i s  r e s t r a i n s  growth.  

The c a p i t a l - o u t p u t  r a t i o  f a l l s ,  and t h i s  h e l p s  t o  m a i n t a i n  

t h e i r  growth r a t e .  T h i s  r a t e  r o s e  i n  t h e  1 9 6 0 ' s  and e a r l y  7 0 ' s .  

The u s u a l  p a t t e r n ,  e x p e c t e d  f o r  t h e  L a r e a ,  would b e  a n  i n c r e a s i n g  

k r a t i o  a s  i n f r a s t r u c t u r e  i n v e s t m e n t  i s  b u i l t  up. I t  would t h e n  

f a l l  w i t h  t e c h n i c a l  p r o g r e s s  a f t e r  t h e  i n i t i a l  b u i l d - u p  i s  com- 

p l e t e d .  T h i s  p a t t e r n  would i n d u c e  s l o w e r  growth,  fo l lowed  by 

f a s t e r  growth. Our model p a t t e r n  works o u t  d i f f e r e n t l y  i n  t h e  

s c e n a r i o .  The e s t i m a t e d  v a l u e  o f  k f a l l s  by more t h a n  one f u l l  

p o i n t  i n  t h e  27 y e a r  p e r i o d  f o l l o w i n g  1973.  

There  i s  good g rowth  i n  t h e  r e a l  wage r a t e  b u t  much less t h a n  

i n  t h e  D group o f  c o u n t r i e s .  

The c e n t r a l l y  p l a n n e d  economies a r e  e s t i m a t e d  t o  grow a t  G.9%, 

somewhat h i g h e r  t h a n  t h e i r  h i s t o r i c a l  per formance  s i n c e  1355 ,  a t  

a b o u t  5.55%. I n  t h e  C a r e a ,  t h e  E a s t e r n  European c o u n t r i e s  i n  

CPIEA have c o n s i s t e n t l y  grown, a s  a  g roup ,  a t  a  r a t e  above t h e  S o v i e t  

Union ' s .  S t r o n g  f u t u r e  growth of  t h e  CMEA g roup  s h o u l d  h e l p  t o  



rnairrtiiif a  f a i r l y  h i g h  growth r a t e  f o r  t h e  whole C a r e a ,  b u t  i t  

i s  n e c e s s a r y  t o  c o n s i d e r  t h e  p o s i t i o n  of  Ch ina ,  a s  w e l l ,  i n  judg ing  

t h e  o v e r a l l  p l a u s i b i l i t y  o f  tile a r e a ' s  growth r a t e .  China had sorne 

y e a r s  o f  v e r y  s low growth ,  t h u s  h o l d i n g  down t h e  h i s t o r i c a l  r a t e ,  b u t  

t h e r e  i s  e v e r y  r e a s o n  t o  b e l i e v e  t h a t  t h e  China r a k e ,  now on a  p a t h  

above 7 8 ,  w i l l  c o n t i n u e  t o  e x h i b i t  f i r m  growth.  For  t h e s e  r e a s o n s ,  

w e  can  a c c e p t  t h e  e s t i m a t e d  r e s u l t s  from t h e  b a s e  c a s e  s c e n a r i o  a s  

p l a u s i b l e .  

Over t h e  h i s t o r i c a l  sample p e r i o d ,  the.  s a v i n g s  r a t i o  grew 

f o r  t h e  c e n t r a l l y  p lanned  economies;  t h i s  promotes growth.  There  

i s  a  s l i g h t  t endency  f o r  t h i s  r a t i o  t o  grow i n  t h e  s c e n a r i o  a f t e r  

t h e  mid 1 9 8 0 1 s ,  b u t  it s a g s  up  t o  t h a t  p o i n t .  By and l a r g e ,  h o w e - ~ e r ,  

t h e  r a t i o  i s  n e a r l y  c o n s t a n t .  The o t h e r  key r a t i o ,  c a p i t a l / o u t p u t ,  

would show a f ~ l l i n g  t e n d e n c y ,  s t e a d i l y  o v e r  t h e  s c e n a r i o  p c r i o d  

were it n o t  f o r  t h e  exogenous i m p o s i t i o n  of  some e a r l y  i n c r e a s e s .  

The f a l l i n g  t endency  i s  i n d i c a t i v e  o f  t e c h n i c a l  p r o g r e s s ,  b u t ,  a s  

i n  t h e  LDC c a s e ,  w e  would f i r s t  e x p e c t  a  rise p r i o r  t o  a  f a l l .  The 

r ise  would r e p r e s e n t  a  c o n t i n u i n g  process:  of  b u i l d i n g  up a n  i n f r a -  

s t r u c t u r e .  

A m a r g i n a l  c a l c u l u s  o f  c a p i t a l  r e q u i r e m e n t s  d o e s  n o t  seem t o  

be  a ~ p r o p r i a t s  f o r  t h e  model o f  t i le  C a r e a .  W e  have  used  t h i s  

c a l c u l u s  f o r  s p e c i f y i n g  c a p i t a l - l a b o r  s u b s t i t u t i o n  i n  t h e  0 and L 

a r e a s .  I n s t e a d  o f  r e l y i n g  on t h e  m a r g i n a l  c a l c u l u s ,  w e  i n f u s e d  

some a r b i t r a r y  i n c r e m e n t s  t h a t  would b e  t y p i c a l  o f  t h e  c e n t r a l  

p l a n n i n g  a u t h o r i t y ' s  g o a l s  f o r  c a p i t a l  expans ion .  These  w e r e  s u p e r -  

imposed on t h e  r e l a t i o n  t h a t  made t h e  c a p i t a l / o u t p u t  r a t i o  a  f u n c t i o n  
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of sh ipmentsf rom t h e  deve loped  t o  t h e  c e n t r a l l y  p lanned  a r e a s .  

A s i g n i f i c a n t  p a r t  o f  t h e i r  sh ipments  w i l l  c o n s i s t  of c a p i t a l  goods 

f lows.  ?'he o t h e r  r e l a t i o n s h i p s  i n  t h i s  model a r e  l a r g e l y  t r e n d s  i n  

r e a l  wage r a t e  and l a b o r  f o r c e  p a r t i c i p a t . i o n .  N e i t h e r  o f  t h e s e  p l a y s  

a  key r o l e  i n  t h e  C model. The s t a t i s t i c s  on r e a l  wage i n  t h e  

c e n t r a l l y  p lanned  g roup  are s u s p e c t  a s  i n t u i t i v e  i n s i g h t  would s u g g e s t  

t h a t  h i s t o r i c a l  g a i n s  i n  t h e  r ea l  wage r a t e  w e r e  h i g h e r  t h a n  e s t i m a t e d .  

Trade  f l o w s  o f  t h e  C a r e a  c o u n t r i e s  a r e  h e a v i l y  o r i e n t e d  

toward t h e  main deve loped  a r e a  m a r k e t s  and  d e v e l o p i n g  c o u n t r y  

m a r k e t s ,  t o o .  We a r e  assuming h e r e  t h a t  an  a t t e m p t  i s  made t o  

keep b i l a t e r a l  f l o w s  i n  b a l a n c e ,  b u t  some s l i p p a g e  o c c u r s  a s  t h e  

U S S R  (and o t h e r s )  t r y  t o  s e c u r e  c r e d i t s  t o  impor t  beyond t h e  amour~ t s  

de te rmined  by b i l a t e r a l  b a l a n c e .  

A s t r a t e g i c  v a r i a b l e  i n  t h e  D a r e a  model i s  t h e  r a t e  of  r e t u r n  

on c a p i t a l  i (nomina l )  o r  i / p  ( r e a l ) .  F o r  t h e  s c e n a r i o ,  f o l l o w i n q  

t h e  Gibson Paradox,  w e  made i / p  f i x e d  a t  0.06. The s e n s i t i v i t y  o f  

t h e  sys tem t o  changes  i n  i / p  are shown by c o n s i d e r a t i o n  of  a d r o p  t o  

0.055. I n  t h i s  c a s e ,  GDP i s  a g r e a t  d e a l  lower by 2000. I t  i s  

o n l y  $7365.1 b i l l i o n  compared w i t h  $7977.4 b i l l i o n  i n  t h e  b a s e  c a s e .  

The growth r a t e  f a l l s  t o  4 . 2 % ;  t h i s  i s  s i g n i f i c a n t l y  below t h e  

h i s t o r i c a l  r a t e  o f  4 .68.  I t  i s  t h r o u g h  less m a n i f e s t  t e c h n i c a l  

p r o g r e s s ,  i . e . ,  a d r o p  i n  t h e  c a p i t a l - o u t p u t  r a t i o ,  t h a t  t h e  growth 

slowdown o c c u r s .  

GDP v a l u e s i n  t h e  L and C a r e a s  a r e  g r e a t e r  by 2 0 0 0 i n  t h i s  

a l t e r n a t i v e  c a s e .  I n  t h e  d e v e l o p i n g  c o u n t r i e s ,  t h e  c a p i t a l  o u t p u t  

ratio i s  lower  and t h e  s a v i n g s  r a t e  h i g h e r .  These make f o r  f a s t e r  



growth,  r e a c h i n g  a  f i n a l  f i g u r e  t h a t  i s  h i g h e r  by 10%.  C e n t r a l l y  

planncd GDP i s  a l s o  h i g h e r ,  b u t  on1.y s l i g h t l y  s o .  

I f  employment i s  a d j u s t e d  somewhat h i g h e r  i n  t h e  D a r e a  i.n 

o r d e r  t o  make t h e  1373-74 v a l u e s  l i n e  up b e t t e r  w i t h  o b s e r v a t i o n s ,  

and i f  t h e s e  a d j u s t m e n t s  a r e  r e t a i n e d  f o r  t h e  remainder  o f  t h e  

ho r i zon ,  t h e r e  i s  more c a p i t a l  i n v e s t m e n t ,  a  h i g h e r  c a p i t a l - o u t . p u t  

r a t i o ,  and a s m a l l e r  G D P  v a l u e  f o r  t h e  D a r e a .  The deve lop ing  

coun t ry  GDP v a l u e  i s  s l i g h t l y  h i g h e r ,  b u t  t h e  C a r e a  v a l u e  i s  

p r a c t i c a l l y  unchanged.  

Enhancement o f  t h e  System 

Th i s  h a s  a d m i t t e d l y  been a  f i r s t  a t t e m p t  a t  b u i l d i n g  a  s e l f -  

con t a ined  g l o b a l  economic model. w i t h  s i m u l a t i o n  c a p a b i l i t i e s  t o  t h e  

end o f  t h e  c e n t u r y .  T h i s  a s p e c t  o f  t h e  p r e s e n t  s t u d y  h a s  a l r e a d y  

been no ted  i n  t h e  open ing  pages .  What a r e  t h e  n e x t  s t e p s  i n  making 

t h e  sys tem b e t t e r  s u i t e d  t o  t h i s  end? A number of  s t u d i e s  a r e  

a l r e a d y  underway and o t h e r s  are contempl-ated.  

The f i r s t  s t u d y  f o r  sys tem improvement i s  t o  r e - e v a l u a t e  t h e  

a r e a  t o t a l s ,  i . e . ,  t h e  deve loped ,  c e n t r a l l y  a n d  less 

developed a r e a  a g g r e g a t e s  o f  GDP, i nves tmen t ,  t r a d e ,  and r e l a t e d  

v a r i a b l e s .  The r e - e v a l u a t i o n  w i l l  be  t o  s u b s t i t u t e  p r i c e  c o n v e r s i o n  

f a c t o r s ,  drawn from t h e  p i o n e e r i n g  s t u d y  o f  I .  B. K rav i s  and a s s o c -  

i a t e s , '  f o r  o f f i c i a l  exchange r a t e s  i n  making up c r o s s - c o u n t r y  

a g g r e g a t e s  i n  a  commcn u n i t  o f  measurement. I n  many r e s p e c t s ,  t h e  
- - 
1. I .  R. K r a v i s ,  A .  Neston and R .  Summers, -.-- I n t e r n a t i o n a l  Comparisons - 

or' R m l .  - . . . .. . . Produc t  . . . . . . - . . . . . - . - and . . . . - Purchas inq  . . - . - . . - - - Powr'r, . - - . - - . . . . (Ba l t imore :  John Hopkins 
iln.ivcr.si.ty Prcss , :L '??u) . 



Kravis  f a c t o r s  a r c  s u p e r i o r  a s  d e s c r i p t i v e  measures and it remains  
/ 

t o  be seen  what e f f e c t .  t h e i r  u s e  has  on economet r ic  system pro-  

p e r t i e s .  

Any long  r u n  model ought  t o  t r e a t  p o p u l a t i o n  and a s s o c i a t e d  

demographic v a r i a b l e s  a s  endogenous. I n  t h e  n e a r  f u t u r e ,  e q u a t i o n s  

f o r  ND, N C ,  NL w i l l  be  i n t r o d u c e d ,  toget .her  w i t h  o t h e r  demographic 

v a r i a b l e s  t h a t  a r e  needed i n  o r d e r  t o  c l o s e  t h e  system. I n t e r a c t i o n  

between demographic and economic v a r i a b 1 . e ~  w i l l  be i n t r o d u c e d .  

I f  t h e  system i s  t o  be used f o r  energy  a n a l y s i s ,  it i s  impor t -  

a n t  t o  i n t r o d u c e  energy  t r a d e  e x p l i c i t l y  i n  t h e  world t r a d e  m a t r i c e s .  

A t  t h e  same t ime ,  a r e a  energy r equ i r emen t s  and s u p p l i e s  shou ld  be  

modeled e x p l i c i t l y .  I t  i s  q u i t e  possib1.e t h a t  a  s e p a r a t e  OPEC 

g rouping ,  a s  a  component o f  t h e  less developed a r e a ,  w i l l  be needed. 

I n  any e v e n t ,  some energy  modeling i s  c a l l e d  f o r .  

I t  was shown above t h a t  e s t i m a t e s  o f  t r a d e  i n  i n v i s i b l e s  

was imp l i ed ,  on a  n e t  b a s i s ,  a s  a  r e s i d n a l  f o r  each  major a r e a ,  by 

v i r t u e  o f  t h e  s t a n d a r d  n a t i o n a l  a ccoun t ing  i d e n t i t y .  D i r e c t  

e s t i m a t i o n  o f  i n v i s i b l e  f l ows ,  p r e f e r a b l y  on a  b i l a t e r a l  b a s i s ,  

would be  a  b e t t e r  approach f o r  t h e s e  i t ems .  The f i r s t  t h i n g  t o  

do would be t o  p r e p a r e  a  t r a d e  m a t r i x  o f  i n v i s i b l e s .  Some d a t a  

a r e  a v a i l a b l e  f o r  t h i s  pu rpase ,  b u t  it i s  c e r t a i n  t h a t  some h e r o i c  

assumpt-ions w i l l  h a v e t o  be made i n  o r d e r  t o  de te rmine  complete  

m a t r i c e s  o f  t h e s e  t r a d e  i t ems .  Aspec t s  o f  d e b t  s e r v i c e  w i l l  be 

i nc luded  I n  t h e  f lows  o f  i n v i s i b l e s ,  and t h i s  i s  a n  i m p o r t a n t  p r o c e s s  

t o  a n a l y z e  i n  long  term s i m u l a t i o n s .  

A t  t h e  moment, i t  appea r s  t h a t  energy  t r a d e  i s  of  c r u c i a l  

i.n:por:-c.lncc. T t  s v r e l y  i s ,  ant7 w i  1 1  !-~rolxlh. ly remain so f o r  years 



t o  corcc; n e v e r t h e l e s s ,  o t h e r  p r i m a r y  comrnodi t ics  s h o u l d  a l s o  b e  

g i v e n  c x r ~ l i c i t  a t t e n t i o n .  P r i m a r y  p r o d u c t s  o f  a g r i c u l t u r e  a n d  

mines  a r e  p a r t i c u l a r l y  s i g n i f i c a n t ;  t h e r e f o r e ,  t r a d e  m a t r i c e s  and  

a s s o c i a t e d  b i l a t e r a l  f l o w s  o f  b a s i c  commodi t i e s ,  w i t h  m a r k e t  d e t e r -  

mined p r i c e s ,  s h o u l d  b e  i n t r o d u c e d  on  b o t h  s u p p l y  a n d  demand s i d e s .  

I n  k e e p i n g  w i t h  t h e  g l o b a l  n a t u r e  o f  t h i s  s y s t e m ,  it woul-d seem 

b e s t  t o  s t a r t  w i t h  t r a d e  i n  a g r i c u l t u r a l  commodi t i e s  and  i n  m i n e r a l  

commodi t i e s .  

The s a m p l e  d a t a  u s e d  i n  t h i s  s t u d y  e x t e n d  t h r o u g h  1974 .  I t  

t o o k  more t h a n  o n e  y e a r  t o  p r e p a r e  them, estimate a n d  s i m u l a t e  t h e  

sys t em.  By now, new d a t a  are a v a i l a b l e .  The u n d e r l y i n g  series 

s h o u l d  b e  r e v i s e d  and  u p - d a t e d .  Then t h e  whole  s y s t e m  s h o u l d  b e  

r e - e s t i m a t e d .  A s  a n  a l t e r n a t i v e  t o  t h e  e l e m e n t a r y  t i m e  ser ies  

e s t i r i ~ a t i o n  u s e d  f o r  d e t e r m i n i n g  t h e  n u m e r i c a l  p a r a m e t e r  v a l u e s  i n  t h e  

p r e s e n t  s tudy ,  it i s  s e n s i b l e  t o  expe r imer l t  w i t h  a n o t h e r  mcthod o f  

e s t i m a t i o n ,  namely c r o s s - s e c t i o n  e s t - i m a t i o n .  W i t h i n  a n  a r e a ,  s a y  

t h c  D a r e a ,  it would b e  p o s s i b l e  t o  estimate t h e  u n d e r l y i n g  r e l a t i o n -  

s h i p s  f rom c r o s s - c o u n t r y  v a r i a t i o n s .  T h e s e  s h o u l d  t h e n  b e  compared 

w i t h  t h e  e s t i m a t e s  o b t a i n e d  f r o m  t i m e  series v a r i a t i o n .  O r  it would 

b e  p o s s i b l e  t o  p o o l  t i m e  series o f  c r o s s  s e c t i o n s  i n  l a r g e r  s a m p l e s .  

A t  a n y  r a te ,  t h e r e  i s  much s c o p e  f o r  c o n s i d e r a t i o n  o f  a l t e r n a t i v e s  

i n  e s t i m a t i o n  metlzodology. 

A t  t h e  same t i m e  t h e  d a t a  a r e  e x t e n d e d  t o  more r e c e n t  y e a r s ,  - 

t h e y  c a n  be r e o r g a n i z e d  f o r  a  more c a r e f u l  a t t e m p t  t o  i n c l u d e  . a l l  

t h e  e l e m e n t s  o f  t h c  s a v i n g s - i n v e s t m e n t  i d e n t i t y .  A more f a i t h f u l  

m o d e l i n g  o f  t h i s  i d e n t i t y  t o  a l l o w  f o r  d e p r e c i a t i o n  a n d  v a r i a t i o n  



of k i n  comput ing  n e t  i n v e s t m e n t  w i l l  b e  c o n s i d e r e d .  

F i n a l l y ,  t h e  c o n v e n i e n t  a s su inp t ion  t h a t  t h e  t e r m s  o f  t r a d e  

a r e  exogenous  - d e t e r m i n e d  l a r g e l y  by OPEC d e c i s i o n s  now - i s  

n o t  l e g i t i m a t e .  I n  t h e  l o n g  r u n ,  t h e  v a r i a b l e s  -rD,  -rL s h o u l d  re- 

spond t o  m a r k e t  p r i c e s .  T h i s  i s  p a r t i c u l a r l y  t r u e  i n  non-energy  

m a r k e t s .  A s  t h e  t r a d e  m a t r i x  i s  d i s a g g r e g a t e d ,  s e p a r a t e  d e t e r -  

m i n a t i o n  o f  terms o f  t r a d e  becomes more p r e s s i n g .  

The s y s t e m  was k e p t  compact ,  p a r t l y  f o r  e x p o s i t i o n a l -  r e a s o n s  

and p a r t l y  f o r  e x p e r i m e n t a l  r e a s o n s .  An " e x p l a n a t i o n "  o f  t h e  w o r l d  

economy i n  j u s t  35 e q u a t i o n s  i s  o v e r d o i n g  compac tness .  A l l  t h e  

s u g g e s t i o n s  f o r  e l a b o r a t i o n ,  r e v i s i o n ,  and  improvement  o f  t h e  s y s t e m  

would add e q u a t i o n s  and  mzke it l a r g e r .  They would n o t ,  however ,  

p u t  t h e  s y s t e m  beyond s i m p l i f i e d  a n a l y t i c a l  r e a c h .  I n s t e a d  cf 

b e i n g  a  v e r y  s i m p l e  s y s t e m ,  i t  ~ ~ o u l d  become a  n i o d e r a t e l y  s n c s l . 1  

s y s t e m  o f  f e w e r  t h a n  100  equa t . i ons .  The programming and  co inputer  

u s e  would r ema in  e s s e n t i a l l y  min ima l ,  n o t h i n g  l i k e  t h e  5 , 0 0 0  eyuz.tj.on 

LINK s y s t e m  i n  c o m p l e x i t y  o f  s t r u c t u r e  c ) r  d i f f i c u l t y  o f  managenlent. 

( I )  The V a r i a b l e s  --- 

The t h r e e  r e g i o n  model i s  composed o f  t h r e e  s e p a r a t e  econo-  

metric modc l s ,  o n e  f o r  e a c h  r e g i o n ,  l i n k e d  t o g e t h e r  v i a  &ade  

r e l a t i o n s h i p s .  The s t r u c t u r e  o f  t h e  model  f o r  c a c h  r e g i o n  is  

r a t h e r  s i m p l e  - a  m u l t i p l i e r  a c c e l e r a t o r  ( o r  Harrod-Domar) model 

w i t h  t r a d i n g  r e l a t i o n s .  

The a g g r e g a t e  v a r i a b l e s  u s e d  s a t i s f y  t h e  bas ic  G D P  d e f i n i t i o n  

a s  f o l l o w s :  



GDP = PC + GC + I + (X-M)  

= C + I + (X-M)  

= C + S  

GDP = g r o s s  domest ic  p roduc t  

PC = p r i v a t e  consumption 

GC = government consumption 

I = g r o s s  inves tment  o r  g r o s s  c a p i t a l  fo rmat ion  

X = e x p o r t  (goods / se rv i ces )  

M = import  (goods / se rv i ces )  

C = consumption ( e q u a l  t o  PC p l u s  G C )  

S  = sav ings  

The s e p a r a t i o n  of  government spending i n t o  consumption and i n v e s t -  

ment was n o t  always p o s s i b l e .  T h i s  problem occu r red  most f r e q u e ~ ~ t l y  

i n  t h e  c a s e  of  deve lop ing  c o u n t r i e s .  

The agg rega t e  p roduc t ion  f u n c t i o n  r e q u i r e s  u s e  o f  o t h e r  

v a r i z b l e s  o f  t h e  r e g i o n a l  economy, c a p i t a l  s t o c k  and employment 

o r  l abor - force .  If  employment d a t a  a r e  n o t  a v a i l a b l e  o r  n o t  

r e l i a b l e ,  l a b o r  f o r c e  d a t a  can be used. 

Data -of  employment f o r  some less developed c o u n t r i e s  a r e  

s can ty .  Xn o r d e r  t o  ma in t a in  c o n s i s t e n c y  i n  agg rega t ion  over  

c o u n t r i e s ,  t h e  working popu la t ion  i s ,  i n  some c a s e s ,  a p r e f e r a b l e  

s u b s t i t u t e  f o r  employment.  his s t a t i s t i c  i s  u s u a l l y  a v a i l a b l e .  

Corresponding t o  t h e  o u t p u t  and f a c t o r  s e r v i c e s  supp l i ed  i n  

t h e  economy, t h e r e  a r e  t h r e e  h i g h l y  agg rega t e  p r i c e s ,  namely, 

(1) t h e  g e n e r a l  p r i c e  l e v e l  o f  t h e  economy which i s  e s t i m a t e d  by 



t h e  GDP d e f l a t o r ;  ( 2 )  t h e  wage r a t e  and ( 3 )  t h e  i n t e r e s t  r a t e  t o  

show t h e  r e t u r n  on c a p i t a l .  

The l a s t  v a r i a b l e  i n  t h e  l i s t  i s  t h e  exchange r a t e .  I t  i s  

e x p r e s s e d  i n  t e r m s  of  l o c a l  c u r r e n c y  v s .  t h e  U.S. d o l l a r .  Using 

exchange r a t e s  t o  o b t a i n  i n t e r n a t i o n a l l y  comparable  d a t a  i s  s u b j e c t  

t o  e s t a b l i s h e d  arguments  i n  t h e  l i t e r a t u r e  a b o u t  p u r c h a s i n g  power 

p a r i t y .  However, t h e  argument  i s  n o t  whol ly  a p p l i c z b l e  i n  o u r  c a s e ,  

s i n c e  o n l y  t h e  b a s e  y e a r ' s  exchange r a t e  i s  employed. Thus t h e  pi.-o- 

blem b o i l s  down t o  a  c h o i c e  o f  which y e a r  i s  one  of  e q u i l i b r i u m  f o r  

a l l  c o u n t r i e s .  I t  i s  p o s s i b l e  t h a t  a  s i n g l e  y e a r ' s  b a s e  i s  n o t  

a p p r o p r i a t e .  

11. Dat2 Sources  -- 

We r e s t r i c t o u r s e l v e s  t o  some s p e c i f j c  da-ta  s o u r c e s  i n  ordc;: '-0 

o b t a i n  miiximum c o m p a r a b i l i t y  and c o n s i s t e n c y .  

The d a t a  a r e  ma in ly  from p u b l i c a t i o n s  o f  t h e  Uni ted  N a t i o n s  (UN); 

t h e  World Eank (WB) , t h e  I n t e r n a t i o n a l  Monetary Fund ( I M F ' )  and 

t h e  I n t e r n a t i o n a l  Labor Off ice  (ILO) . I n  a d d i t i o n  t o  t h e s e ,  t h e  

d a t a  f o r  c e n t r a l l y  p l a n n e d  economies a r e  t a k e n  from p u b l i c a t i o n s  

of  U.S. government a g e n c i e s  and supplemented  by works o f  i n d i v i d u a l  

r e s e a r c h  s c h o l a r s .  

C o u n t r i e s  o r  a r e a s  a r e  c l a s s i f i e d ,  i n  p r i n c i p l e ,  a c c o r d i n g  t o  t h e  

U . N .  S t a t i s t i c a l  Yearbook (1976)  f o r  t h e  p u r p o s e  o f  f o r e i g n  t r a d e  

s t a t i s t i c s ,  s o  t h a t  w e  c a n  m a n i p u l a t e  t h e  i n t e r n a t i o n a l  t r a d e  

m a t r i c e s  e a s i l y  w i t h o u t  much a d j u s t m e n t  due  t o  m i s c l a s s i f i c a t i o n  

of  c o u n t r y .  The c o m p o s i t i o n  o f  ma jo r  a r e a s  and r e g i o n s  i n  t h e  

world a r e  shown i n  T a b l e  1, which combines economic, t o g e t h e r  w i t h  



g e o g r a p h i c a l  c l a s s i f i c a t i o n ,  c r i t e r i a .  The number of  c o u n t r i e s  o r  

a r e a s  i n  e a c h  r e g i o n  f o r  t h e  p r e s e n t  s t u d y ' s  p u r p o s e s  i s  i n d i c a t e d  

s e p a r a t e l y  i n  T a b l e  2 .  

Data f o r  t h e  v a r i a b l e s  concerned a r e  c o l l e c t e d  i n  t h e  f i r s t  

s t e p ,  c o u n t r y  by c o u n t r y ,  from t h e  s t a t e d  s o u r c e s .  These  a r e  shown 

i n  Tab le  3 .  

Here i t  s h o u l d  be n o t e d  t h a t ,  f o r  t h e  c e n t r a l l y  p lanned  economies,  

t h e  market  a d j u s t m e n t  mechanism works d i z f e r e n t l y .  T h e r e f o r e  a  k i n d  

o f  m a t e r i a l  p r o d u c t  sys tem which i s  a p p a r e n t l y  d i f f e r e n t  from t h a t  

i n  market  econorrlies i s  employed a s  t h e i r  n a t i o n a l  a c c o u n t i n g  sys tem.  

I n  t h a t  system, n e t  m a t e r i a l  p r o d u c t  used  a s  a n  i n d i c a t o r  

o f  t o t a l  o u t p u t  i n  t h e  CPEtexcludes most s e r v i c e s ,  f o r  example,  a  

s u b s t a n t i a l  p o r t i o n  o f  t r a n s p o r t a t i o n ,  communication and government  

s e r v i c e s .  These s e r v i c e s  a r e  though t  t o  be non-produc t ive ,  w h i l e  

i n  t h e  n a t i o n a l  a c c o u n t  s t a t i s t i c s  o f  t h e  i n d i v i d u a l  marke t  economies, 

t h e s e  a r e  p a r t  o f  GNP o r  GDP. Fur the rmore ,  d e f e n s e  e x p e n d i t u r e s  

a r e  l o c a t e d  i n  accumula t ion  and consumption a c c o u n t s ,  f o r  i n s t a n c e ,  

i n  t h e  USSR. 

Because o f  t h e s e  d i f f e r e n c e s  i n  t h e  m a t e r i a l  p r o d u c t  sys tem 

preval .ent  i n  CPE's ,  d i f f e r e n t  s o u r c e s  o f  d a t a  a r e  employed s o  a s  

t o  g i v e  r i se  t o  a  se t  o f  r o u g h l y  comparable  d a t a  a c r o s s  r e g i o n s .  

The main s o u r c e s  f o r  t h e  CPE a r e a  a r e  l i s t e d  below: 

(1) USSR - Wharton Economic F o r e c a s t i n g  A s s o c i a t e s ,  

"SOVMOD 111" (7/15/77) 



( 2 )  E a s t e r n  Europe  - T.P. Al-ton " ~ c o n o m i c  Structure and  

Growth i n  E a s t e r n  Europe" ;  "Cornpara t ive  S t r u c t u r e  

and Growth o f  Economic ~ c t i v i t y  i n  E a s t e r n  Europe"  

i n  t h e  J o i n t  Economic C o m m i t t e e ' s  " E a s t  -- .- European  

Economies P o s t - H e l s i n k i "  (8/2  5/77) U .  S .  C o n g r e s s  - -- 

( 3 )  C h i n a ,  P e o p l e ' s  R e p u b l i c  o f  - 3;. J. Lau ,  W . W . P .  Choa, 

W.L. Lim a n d  J . D .  Shea  "An E c o n o m e t r i c  Model o f  

Ch ina"  ( J a n .  1 9 7 8 ) ;  CIA: " C h i n a :  Economic 

I n d i c a t o r s "  ( O c t .  1977)  

( 4 )  Cuba - CIA - "The Cuban Economy, A S t a t i s t i c a l  Review, 

1968-76" 

The d e t a i l e d  s o u r c e  f o r  e a c h  v a r i a b l e  i s  i n d i c a t e d  i n  T a b l e  3 

f o r  CFE.  

111. A g g r e g a t i o n  and  A g g r e g a t e s  

A s  o u r  f i n a l  i n t e r e s t  i s  t o  set  up  a w o r l d  model  by i n t e g r a t i n g  

t h e  s e p a r a t e  macro  m o d e l s  o f  e a c h  r e g i o n  t h r o u g h  t r a d e  i n t e r -  

r e l a t i o n s h i p s ,  t h e  r aw  m a t e r i a l  o b t a i n e d  f r o m  t h e  v a r i o u s  s o u r c e s  f o r  

e a c h  c o u n t r y  h a s  t o  b e  a g g r e g a t e d  o v e r  c o n s t i t u e n t  c o u n t r i e s  i n  

e a c h  r e y i c n  t o  g e t  t h e  r e g i o n a l  f i g u r e s .  

Before making t h e  a g g r e g a t i o n ,  w e  mus t  n o t e  two m a j o r  i s s u e s :  

(1) C o m p a r a b i l i t y  and  c o n s i s t e n c y  o f  t h e  d a t a  a n d  o f  t h e  

c a l c u l a t i o n  method 

( 2 )  The i n t e r n a l  c h a r a c t e r i s t i c  o f  i n d i v i d u a l  c o u n t r i e s  i n  

e a c h  r e g i o n .  



The sou rce  o f  d i f f i c u l t y  i n  ach i ev ing  s t r i c t  c o m p a r a b i l i t y  

and c o r ~ s i s t e n c y  o f  t h e  d a t a  base  v a r i e s .  I t  might be due t o  a  

d i f f e r e n t  a ccoun t ing  sys tem from which t h e  d a t a  a r e  g e n e r a t e d .  

For example, f o r  n a t i o n a l  income and p roduc t  s t a t i s t i c s ,  t h r e e  

b a s i c  sys tems a r e  c u r r e n t l y  used.  They a r e  t h e  U . N .  System of  

Na t iona l  Accounts(SNA), t h e  French System and t h e  M a t e r i a l  P roduc t  

System (MPS). I t  might  be  due t o  d i f f e r e n t  s t a t i s t i c a l  b a s e s  on 

which d a t a  a r e  c o l l e c t e d .  Three t y p e s  o f  s t a t i s t i c s  a r e  used among 

c o u n t r i e s  t o  c o n s t r u c t  employment d a t a ,  a cco rd ing  t o  ILO's Yearbook 

o f  Labor S t a t i s t i c s  ( 1976 ) ,  namely, s t a t i s t i c s  o f  compulsory s o c i a l  

i n su rance ,  l a b o r  f o r c e  sample s u r v e y s ,  and s t a t i s t i c s  o f  e s t a b l i s h -  

ments. These a r e  o n l y  examples o f  h e t e r o g e n e i t y .  The c o m p a r a b i l i t y  

of  d a t a  i s  made worse by t h e  d i f f e r e n c e s  between c o u n t r i e s ,  and even 

w i t h i n  a  coun t ry ,  a s  r e g a r d s  d e t a i l s  o f  d e f i n i t i o n  used,  and methods 

o f  c o l l e c t i o n  and t a b u l a t i o n .  

I n t e r n a l  c h a r a c t e r i s t i c s  o f  each  c o u n t r y  can vary  fundamenta l ly .  

Some c o u n t r i e s  a r e  i n d u s t r y - c e n t e r e d ,  o t h e r s  a r e  a g r i c u l t u r e -  

c e n t e r e d .  Some a r e  w e l l  endowed w i t h  r e s o u r c e s f w h i l e  o t h e r s  a r e  

poor.  There  a r e  a l s o  d i f f e r e n c e s  i n  s o c i a l  c u l t u r a l  backgrounds. 

To cope w i t h  t h e  problems r a i s e d  by t h e  above d i f f e r e n c e s ,  

s e v e r a l  r u l e s  o f  thumb a r e  fo l lowed:  

(1) W e  adhe re  t o  t h e  same d a t a  sou rce  a s  c l o s e l y  a s  p o s s i b l e .  

M e  assume t h a t  each  g i v e n  s o u r c e ,  t o  some e x t e n t ,  i s  c o n s i s t e n t  i n  

t h e  way it man ipu l a t e s  t h e  d a t a .  



( 2 )  I f  t h c  c o n s i s t e n c y  of  d a t a  i s  q u e s t i o n a b l e ,  t h e n  a n  

index  r a t - h e r  t h a n  t h e  a b s o l u t e  f i g u r e  f o r  t h e  v a r i a b l e  concerned 

i s  c a l c u l a t e d .  The c a s e s o f  wage and employment i n  i n d e x e s  a r e  

two good examp1.e.s. 

( 3 )  A p r o p o r t i o n a l  s p l i c i n g m e t h o d  usua1l.y i s  used t o  g e t  

arounc!. t h e  i n c o n s i s t e n c y  due  t o  changes  o f  v e r s i o n s  r e g a r d i n g  t h e  

same d a t a .  

I f  t i m e  series of  some s p e c i f i c  v a r i a b l e  have  d i f f e r e n t  

f i g u r e s  r e s u l t i n g  from changes  o f  b a s e  c o v e r a g e  o r  c o n c e p t ,  e a c h  

v e r s i o n  migh t  end up w i t h  a  d i f f e r e n t  y e a r  as  i t s  b a s e  y e a r .  I n  

t h i s  c a s e ,  t h e  f o l l o w i n g  fo rmula  i s  a p p l i e d  t o  o b t a i n  a  se t  o f  

c o n s i s t e n t  series. 

C 
Where 1' d e n o t e s  a n  i n d e x  from t h e  p r e v i o u s  v e r s i o n ,  w h i l e  I 

s t a n d s  f o r  t h e  c u r r e n t  v e r s i o n ;  and i and j d e n o t e  d i f f e r e n t  t i m e  

p e r i o d s .  S p e c i f i c a l l y ,  j i s  t h e  b r i d g e  y e a r .  

( 4 )  The we igh ted  a v e r a g e  method i s  a  handy way t o  t a k e  i n t o  

accoun t  some of  t h e  i n t e r n a l  c h a r a c t e r i s t i c s  of  t h e  i n d i v i d u a l  

c o u n t r y .  The w e i g h t  can  be  r e a l  GDP s h a r e ,  f o r  i n s t a n c e ,  f o r  

c a l c u l a t i n g  r e g i o n a l  GDP d e f l a t o r s ;  o r  p o p u l a t i o n  s h a r e  f o r  wage 

indexes .  I 

By f o l l o w i n g  t h e s e  r u l e s  o f  thumb, w e  can  h o p e f u l l y  o b t a i n  

d a t a  w i t h  minimal d i s t o r t i o n s .  Let .  u s  d e s c r i b e  t h e  r e g i o n a l  

a g g r e g a t e s .  



I n  G e a l i n y  w i t h  i n t e r n a t i o n a l  d a t a ,  exchancje r a t e s  mus t  come 

i n t o  p l a y .  W e  a r c  main1.y i n t e r e s t e d  i n  economic r e l a t i o n s h i p s  i n  

r e a l  terms. The v a r i a t i o n  o f  exchange  r a t e s  r e s u l t i . n g  

f rom s p e c u l a t i o n  i n  t h e  f o r e i g n  exchange  m a r k e t ,  o r  f r o m  d o m e s t i c  

economic c o n d i t i o n s  s h o u l d  a c c o r d i n g l y  b e  f a c t o r e d  o u t ,  a s  w e l l  a s  

c h a n g e s  r e s u l t i n g  f rom i n f l a t i o n a r y  f l u c t u a t i o n s  i n  t h e  w o r l d  

economy. 

T h e r e f o r e ,  a l l  t h e  macro  v a r i a b l e s  a r e  c o n v e r t e d  f r o m  c u r r e n t  

v a l u e s  i n  t e r m s  o f  l o c a l  c u r r e n c y  i n t o  c o n s t a n t  p r i c e d  v a l u e s  

i n  terms o f  U.S. d o l l a r s .  Here, t w o  s t e p s  a r e  i n v o l v e d  i n  c o n v e r s i o n :  

(1) 1970 i s  t h e  b a s e  y e a r  f o r  o u r  c a l c u l a t i o n s ,  a n d  t h e  1970  

exck~ange  r a t e  i s  used .  S i n c e  t h e  b a s e  y e a r  s h o u l d  r e f l e c t  a  no rma l  

s i t u a t i o n  i n  t h e  i n t e r n a t i o n a l  economy, a n d  t h e  s ample  p e r i o d s  spiv.n 

1950  - 74 f o r  t h e  D r e g i o n ,  1960  - 74 f o r  L r e g i o n  a-nd 1955  - 74 

f o r  t h e  C r e g i o n ,  1970  i s  s e l e c t e d  b e c a u s e  it i s  w e l l  w i t h i n  t h e  

p e r i o d  and  a l s o  w i d e l y  u s e d  a s  a b a s e  y e a r  f o r  U . N .  s t a t i s t i c s .  

( 2 )  The a g g r e g a t e  f i g u r e s  d e r i v e d  f rom 1970  e x c h a n g e  ra tes  

a t  c u r r e n t  p r i c e s  i n  U.S. d o l l a r s  a r e  d e f l a t e d  t h e n  by e a c h  c o u n t r y ' s  

own GDP d e f l a t o r  on  a 1970  b a s e  t o  g e t  t h e  c o r r e s p o n d i n g  f i g u r e s  a t  

c o n s t a n t  p r i c e s  i n  1970  U.S. d o l l a r s .  

1. P o p u l a t i o n  r a t h e r  t h a n  employment s h a r e  i s  c h o s e n  m a i n l y  b e c a u s e  
t h e  a v a i l a b i l i t y  o f  d a t a  i s  m o r e  f r e q u e n t  f o r  t h e  f o r m e r  t h a n  t h e  
l a t t e r ;  meanwhi le ,  w e  assume t h a t  t h e  l a b o r  p a r t i c i p a t i o n  r a te  s t a y s  
f a i r l y  c o n s t a n t  o v e r  t i m e .  



Figures  of t h e  r e g i o n a l  aggrega t ive  v a r i a b l e s ,  such a s  G D P ,  

C ,  I ,  S ,  e t c . ,  f o r  market economies a r e  simply t h e  summations of 

t h e  corresponding f i g u r e  over  member c o u n t r i e s  of t h e  same reg ion .  

The r e g i o n a l  p r i c e  indexes f o r  t h e s e  economies a-re der ived  

i n  a  s p e c i f i c  way. A l l  of  them a r e  t h e  weighted average of t h e  

corresponding f i g u r e s  of i n d i v i d u a l  c o u n t r i e s .  The only v a r i a t i o n  

occurs  i n  t h e  weights  used. The weights f o r  r e g i o n a l  G D P  and wage 

r a t e s  a r e  r e a l  GDP and popula t ion  s h a r e s ,  r e s p e c t i v e l y .  Note t h c t  

t h e  weights vary  over  t i m e .  I n  d e r i v i n g  t h e  r e g i o n a l  i n t e r e s t  r e t e ,  

t h e  weight i s  t h e  r e a l  GDP of 1970 f o r  a l l  y e a r s  of  t h e  sample pe r iod .  

A p a r t i c u l a r l y  d i f f i c u l t  aggrega te  t o  c o n s t r u c t  was c a p i t a l  

s tock .  They were a l l  c a l c u l a t e d  from t h e  r e c u r s i v e  formula.  

.- 
Kt - St-l + It - Dt 

The implementation of t h i s  formula r equ i red  two parameters  - 
t h e  i n i t i a l  va lue  of c a p i t a l ,  K O ,  and t h e  r a t e  of d e p r e c i a t i o n  

- 
Dt - 6 K t m 1  

The i n i t i a l  va lue  of K was computed f o r  each reg ion  from an indepen- 

den t  e x t e r n a l  e s t i m a t e  of t h e  c a p i t a l / o u t p u t  ( incrementa l  c a p i t a l  

ou tput  r a t i o  ( I C O R ) )  r a t i o ,  g iven an a s s o c i a t e d  va lue  of GDP f o r  t h e  

i n i t i a l  tirne pe r iod .  I t  s t r a i n s  r e l i a b i l i t y  t o  use t h e  I C O R  r a t i o  

f o r  t h e  c a p i t a l  ou tpu t  r a t i o  becuase t h i s  proxy measure can sometimes 

be e r r a t i c .  I t s  use  r e s u l t s  i n  r a t h e r  high average v a l u e s  f o r  t h e  

r a t i o .  The d e p r e c i a t i o n  r a t e s  were judgmentally s e t  a s  foll.ows: 

6 = 0.10, D a r e a  

6 = 0.05, L a r e a  

& = 0 . 0 7 ,  C a r e &  



A s  no ted  above ,  d a t a  s o u r c e s  f o r  t h e  CPE a r e  d i f f e r e n t  from 

t h o s e  f o r  market: economies ;  t h e  a g g r e g a t i o n  p r o c e d u r e , t h e r e f o r e ,  

i s  d i f f e r e n t .  They a r e  a s  f o l l o w s :  

(1) S i n c e  o n l y  i n d e x e s  of GNP f o r  g i v e n  s o u r c e s  a r e  

c o l l c c t c d ,  t h e  r e g i o n a l  GNP f o r  CPE i s  d e r i v e d  i n  two s t e p s .  

F i r s t ,  t h e  we igh ted  a v e r a g e  o f  t h e  c o r r e s p o n d i n g  GNP i n d e x e s  o f  

each  CMEA c o u n t r y  w i t h  1970 r e a l  GNP a s  w e i g h t  i s  c a l c u l a t e d .  N e  

t h e n  used t h e  C I A ' s  e s t i m a t e s  o f  r e a l  GNP f o r  t o t a l  CPE t o  c o n v e r t  

I them i n t o  a b s o l u t e  f i g u r e s .  

( 2 )  Except  f o r  t h e  r e g i o n a l  wage r a t e  f o r  CPE which i s  

d e r i v e d  i n  t h e  same way a s  f o r  marke t  economies ,  t h e  o t h e r  r e g i o n a l  

a g g r e g a t e s ,  such a s  S/GNP, I/GNP and t h e  GNP d e f l a t o r  are  t h e  

weighted  a v e r a g e  o f  t h e  c o r r e s p o n d i n g  f i g u r e  o f  each  member c o u n t r y  

of  CPE w i t h  1 9 7 0 ' s  r e a l  GNP s h a r e s  a s  f i x e d  w e i g h t s .  

The d a t a  on r e a l  wage r a t e  f o r  CPE show no growth from 1955 t o  

1974. I n  t h e  midd le  o f  t h i s  s e r i e s ,  t h e r e  i s  a  s m a l l  d e c l i n e  and 

and r e c o v e r y .  One may w e l l  b e  s u s p i c i o u s  o f  t h i s  t i m e  series 

p a t t e r n ,  b u t  t h e  a v e r a g e  f o r  t h e  a r e a  comes from p u b l i s h e d  U . N .  s e r i e s  

on  i n d u s t r i a l  wage r a t e s .  These  r a t e s  p roduce  t h e  ( s u r p r i s i n g )  no- 

growth result .  T h i s  i s  c1ear l .y  a  d a t a  problem o f  c o n c e r n  t h a t  m e j r i t s  

a d d . i t i o n a 1  r e s e a r c h  i n v e s t i g a t i o n .  

1. I t  i s  judged,  a f t e r  d e t a i l e d  comparison between A l t o n ,  C I A  and 
World Bank e s t i n i a t e s  of r e a l  GIIJP f o r  i n d i v i d u a l  CPE c o u n t r i e s ,  t h a t  
C I A ' s  e s t i m a t e s  a r e  most r e l i a b l e  o n  t h e  grounds  t h a t  (1) t h e y  a r e  
c a l c u l a t e d  on t h e  b a s i s  o f  p u r c h a s i n g  power p a r i t y ,  and t h a t  ( 2 )  
t h e  e s t i m a t e  f o r  Hungary i s  much c l o s e r  t o  what i s shown i n  t h e  
I n t e r n a t i o n a l  Comparison P r o j e c t  by K r a v i s ,  Heston & Summers. 
Hungary was one  o f  t h e  p a r t i c i p a t i n g  c o u n t r i e s  i n  t h i s  sample .  



- T a b l e  1. ECONOKIC/GEOGRA?HIC COMPOSITION ---- -- 

Developed N a r k e t  Economies 

A f r i c a :  S o u t h  A f r i c a  

N o r t h e r n  A m e r i c a :  Canada ,  U n i t e d  S t a t e s ;  Bermuda, - - Greenl .and ,  - .- - - 
-- - - -- 

S t .  P i e r r e  & Miquelon  
-. 

A s i a :  Israel ,  J a p a n ,  Turkey  

Europe : 

EEC: Belg ium,  Denmark, F r a n c e ,  F e d e r a l  R e p u b l i c  o f  Germar,y, I r e l a n d ,  
I t a l y ,  Luxembourg, N e t h e r l a n d s ,  UnYted Kingdom 

EPTA: A u s t r i a ,  F a e r o e  I s l a n d s ,  F i n l a n d ,  I c e l a n d ,  Norway, P o r t u g a l ,  
Sweden, S w i t z e r l a n d  

O t h e r :  L e i c h t e n s t c i n ,  Monaco; A n d o r r a ,  g i b r a l . t a r ,  G r e e c e ,  HolI~.-See, 
K a l t a ,  San  Mar ino ,  Spain,  Y u g o s l a v i a ;  ------- c h a n n e l  I s l a n d s ,  -- I s l e  
o f  Man - Svalba . rd  & J a n  Fayen  I s l a n d s  -- --- - 

O c e a n i a :  A u s t r a l i a ,  N e w  Zea land  

L e s s  Ceveloped P a r k e t  Economies - - . - . . - - -. - - -- - .- - -- 

A f r i c a  : 

N o r t h e r n  A f r i c a :  A l g e r i a ,  E g y p t ,  L ibyan  Arab  R e p u b l i c ,  Morocco,  
Sudan,  T u n i s i a ,  Wes te rn  _-S?-ha-r_a_ 

Western  A f r i c a :  B e r n i n ,  Cape Verde ,  . .- - - - Gambia,  Ghana, G u i n e a ,  G ~ i i r ~ e s -  - -- - - - - 
B i s s a u ,  I v o r y  C o a s t ,  L i b e r i a ,  M a l i ,  M a u r i t a n i a ,  N i g e r ,  N i g e r i a ,  
S t .  ~ z l e n ~ ,  -- S e n e g a l ,  . . S i e r r a  - . . . .- Leone ,  Togo, Upper V o l t a  

.-. . .- 

E a s t e r n  A f r i c a :  B r i t i s h  I n d i a n  Ocean T e r r i t o r y ,  B u r u n d i ,  Comoros,  -- 
Eth iop j . a ,  f i e n c h  ' I ' e r r l t o r v  o f  -the A f a r ~  & t h e  Iss;l~. ,  Kenya, - - - - . 
Madagascar ,  Malawi,  M a u r i t i u s ,  Mozambique, R e u n i o n ,  Rwanda, 
S e y c h e l - l e s ,  S o m a l i a ,  S o u t h e r n  ~ h o d e s i a ,  Uganda, U n i t e d  R e p u b l i c  -- 
o f  T a n z a n i a ,  Zambia. . 

Middle  and  S o u t h e r n  A f r i c a :  A n q o l a ,  C e n t r a l .  A f r i c a n  R c p u b l i c , ' ~ h a d ,  
Congo,  i ? s u a t z o r i a l  G~~rinea-,  G&b_o~, S a - ~ - I ' ~ r n e  & Princj.~?e., U n i t e d  - - - - - - - - - - -- - - - .. - - . - - - - - . - .- 
R e p u b l i c  o f  Cameroon, Z a i r e ;  Botswana ,  L e s o t h o ,  Namibia ,  
S w a z i l a n d ,  F r e n c h  S o u t h e r n  & An2arct.i.c T e r - r i t o r i e s .  --- - 

* C o u n t r i e s  w i t h o u t  u n d e r l i n e s  a . re  i n c l u d e d  i n  t h e  d a t a  bank ;  w h i l e  
c o u n t r i e s  w i t h  one  u n d e r l i n e  a r e  t h o s e  t h a t  a r e  n o t  i n c l u d e d  i n  t h e  
data hank though  t h e . i r  GNP i n  U.S. d o l l a r s  c a n  he o b t a i n e d  f rom t h e  
World Bank A t l a s ;  and  c o u n t r i e s  w i t h  two u n d e r l i n e s  a r e  a l l  o t h e r s .  
EEC : European  Econom.ic Community 
EFTA: European  F r e e  T r a d e  A s s o c i a t i o n  
LAP'I'A : L a t i n  American F r e e  T r a d e  A s s o c j - a t i o n  
CACM: C e n t r a l  A:nerican Ccmmon Marke t  



T a b l e  1. ( c o n t . )  

America : 

LAFTA: A r g e n t i n a ,  B o l i v i a ,  B r a z i l ,  C h i l e ,  Colombia,  Ecuador ,  Nex ico ,  
Pa raguay ,  P e r u ,  Uruguay, Venezuela  

CACM: C o s t a  R i c a ,  E l  S a l v a d o r ,  Guatemala ,  Honduras ,  N i c a r a q u a ,  
C a r i b b e a n  America:  Antiqu$,  Bahama, Barbados  , B r i t i s h  v i r = i n  islands_, 

=man - I s l a n d s ,  Domrnica,  Dominican R e p u b l i c ,  Grenada ,  --- ---- 
G u a d e l o u ~ e ,  H a i t i ,  Jamaica, M a r t i n i q u e ,  M o n t s e r r a t ,  N e t h e r l a n d s  
A n t i l l e s ,  P u e r t o  R i m ,  S t .  ~i.tts-~evis-~r!quilla,t. Luc&, 
-..--.--.--..-C 

S t .  V i n c e n t ,  ~ r i n i d a d  & Tobago, T u r k s  & C a i c o s  I s l a n d s ,  
U n i t e d  S t a t e s  V i r q i n  I s l a n d s  ----- 

Other  S o u t h e r n  & Midd le  ~-French -- Guiafia, Guyana, S9rina.m; 
B e l i z e ,  Cana l  Zone, Panama; B r i t i s h  A n t a r c t i c  T e r r i t o r y ;  
F a l k l a n d  I s l a n d s  (Malv inas )  

A s i a :  

A s i a n  Middle  E a s t :  B a h r a i n ,  Cyprus ,  Democra t i c  Yemen, I r a n ,  I r a q ,  
J o r d a n ,  Kuwai t ,  Lebanon,  Oman, N e u t r a l  Zone, Qatar, S a u d i  -- 
A r a b i a ,  S y r i a n  Arab  R e p u b l i c ,  U n i t e d  A r a b  f i i r a t e s ,  Yenlen 

. a  

E a s t e r n  A s i a :  Hong Kong, ~ a c a ; ,  ~ e p u b l i c  o f  Ch ina ,  ~ e p u b l i c  o f  Korea 
S o u t h e r n  A s i a :  A f g h a n i s t a n ,  B a n g l a d e s h ,  Rhutan ,  I n d i a ,  Ma ld ive l - s ,  -- 

Nepa l ,  --a P a k i s t a n ,  S r i -Lanka ;  B r u n e i ,  Burma, D e m o c r a t i c  ---- 
K a n ? ~ ~ c h ~ ~ ,  C a s t  Timor , I n d o n e s i a ,  Lao P e o p l e ' s  Democra t i c  - - - -. - - - - - - - - - - - - - - 
R e p u b l i c ,  M a l a y s i a ,  P h i l i p p i n e s ,  Sing?po::e, T h a i l a n d ;  
p a l e s t i n e  (Gaza S t r i p )  , Kymer Rcpubl-jc ----- 
PA--- 

Oceania  : 

M e l a n e s i a :  N e w  Caledonia- ,  Mew H e b r i d e s ,  N o r f o l d  I s l a n d ,  Papua ---- 
N e w  Guinea .  Solomon I s l a n d s  

P o l y n e s i  . a  & M i c r o n e s i a :  American Samoa-, Canton  & E n d e r b u r y  I s l ; ~ n d  -- 
C h r i s t m a s  I s l a n d s ,  Cocas  ( ~ e e z - n q ) s l a n d s ,  Cook I s l a n d s ,  ---- -.---- -- - 
F i j i ,  F r e n c h  PoI .ynes ia ,  G i l b e r t  Islantll, Guam, J o h n s t o n  - - 
I s l a n d ,  14i dwav I s l a n d s ,  Nauru,  Niue I s l a n d ,  P a c i f i c  I s l a n d  ------- -- -- p- -- 
P i t c a i r n  I s l a n d ,  Tokelau I s l a n d s ,  Tonqa , T u v a l u ,  Wake 15-13 ---- -- -- - - 

W a l l i s  & Futuna  I s l a n d s ,  Wes te rn  Samos - 

C e n t r a l l y  P lanned  Economies -- 

America: Cuba 
A s i a :  Democra t i c  P e o p l e ' s  R e p u b l i c  o f  Korea ,  Mongo l i a ,  P e o p l e ' s  

R e p u b l i c  o f  c h i h a ,  S o c i a l i s t  ~ e p u b l i c  o f  v i e t - ~ a r n  - 
Europe:  Al-bania ,  B u l g a r i a ,  C z e c h o s l o v a k i a ,  German Democra t i c  

R e p u b l i c ,  Hungary,  P o l a n d ,  Rormnia,  Union o f  S o v i e t  S o c i a l i s t  
R c p u l ~ l i c s  



T a b l e  2 .  C O E P O S I T I O N  OF IIATA BANK AND THE WORLD - - -- 

D e v e l o r j e d  M a r k e t  E c o n o m i e s  

A m e r i c a  

A s i a  

E u r o p e  

O c e a n i a  

S u b - T o t a l  

L e s s  D e v e l o 2 e d  M a r k e t  E c o n o m i e s  

A f r i c a  

A n l e r  i c a  

A s i a  

O c e a n i a  

C e n t r a l 1 . y  P l a n n e d  E c o n o m i e s  

A m e r i c a  

A s i a  

E u r o p e  & U S S R  

D a t a  Bank  -- - -. . - - Thc \4orl.d 

S u b - T o t a l  

T o t a l  



T a b l e  3 .  REFERENCES FOR DATA 

O b s e r v a t i o n  T i t l e  o f  
V a r i a b l e  P e r i o d  P u b l i c a t i o n  

GDP, GDP D e f l a t o r  1950-56 Yearbook o f  
P r i v a t e  Consumption,  N a t i o n a l  
Government Consumption Accoun t s  
& G r o s s  I n v e s t m e n t  S t a t i s t i c s  

1957-64 YNAS 
1965-74 YNAS 

I m p o r t s  & E x p o r t s *  1950-59 S t a t i s t i c a l  
Yearbook 

1960-66 SY 
1967-75 SY 

Exchange R a t e  1950-60 S t a t i s t i c a l  
Yearbook 

1961-67 SY 
1968-75 SY 

Wage R a t e  1950-57 S t a t i s t i c a l  
Yearbook 

1958-65 SY 
1966-75 SY 

I n t e r e s t  R a t e  1950-57 S t a t i s t i c a l  
Yearbook 

1958-62 SY 
1963-68 SY 
1969-75 SY 

P o p u l a t i o n  1950-63 

1964-73 
1974-75 

Employment I n d e x  1950-54 
and Employment Leve l  

Demographic 
Yearbook 
DY 
DY 

Yearbook o f  
Labor  
S t a t i s t i c s  
YLS 
YLS 
YLS 

R e f e r e n c e  
P u b l i s h e r  I s s u e  

I n t e r -  1957 
n a t i o n a l  
Labor  O f f i c e  
ILO 1965  
I1,O 1970 
I LO 1.9 7 6 

C a p i t a l / O u t p u t  (1968-73) World T a b l e s  The World 1976 
(Average I C O R )  1976 Bank 

* The r e g i o n a l  f . i .gures  a r e  f rom U N ' s  "Yearbook o f  I n t e r n a t i o n a l  
T r a d e  S t a t i s t i c s ,  1 9 6 5  & 1975 . "  
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O b s e r v a t i o n  T i t l e  o f  R e f e r e n c e  
V a r i t l b l e  -- . --- - - - - - P c r i o d  

. - P u b l i c a t i . o n  P u b l i s n e r  ---- I s s u e  - .- . - 

F o r  CPE o n l y  * -- 
1. Cliina 1950-74 "An Econo- L .  I .  Lau ,  J a n .  1978  
G D P ,  P r i v a t e  ( c a p i t a l  metric Model W.W.F. Choa ,  
Consumpt ion ,  Govern-  o u t p u t  r a t i o  o f  C h i n a "  W. L. L i n ,  
ment  Consumpt ion ,  i.s f o r  1 9 7 0 )  & J . D .  S h e a  
G r o s s  I n v e s t m e n t ,  
P o p u l a t i o n ,  Labo r  F o r c e  
& C a p i t a l / O u t p u t  

I m p o r t s  & E x p o r t s  1950-74 "China :  CIA, USA O c t .  1977  
Economic 
I n d i c a t o r s "  

2. Cuba 
I n d e x  o f  R e a l  GNP 1957-74 "The Cuban CIA, USA 
P o p u l a t i o n  a n d  1955-74 Econony,  A 
C i v i l i a n  Employment S t a t i s t i c a l  

Review,  
1968-76" 

Net M a t e r i a l  P r o d u c t  1962-64 Yearbook o f  U N  "1965-66" 
N a t i o n a l  
A c c o u n t s  
S t a t i s t i c s  

1965-74 YNAS UN 1 9 7 5  
S/NMP, I/NMP 1962-74 YNAS UN 1 9 7 5  

3 .  E a s t e r n  E u r o p e  
R e a l  GNP I n d i c e s  1955-64 IfEconomic T . P .  A l t o n  

S t r u c t u r e  a n d  
Growth i l l  

E a s t e r n  E u r o p e "  
1965-74 " C o m p a r a t i v e  T .P .  A l t o n  

S t r u c t u r e  and  
Growth o f  Economic 
~ c t i v i t ~  i n  
E a s t e r n  Eu rope"  

1962-74 Yearbook o f  UN 
N a t i o n a l  A c c o u n t  
S t a t i s t i c s  

( c o n t .  ) 

* NMP d e f l a t o r ,  wage r a t e ,  p o p u l a t i o n  e x c e p t  f o r  C h i n a  & Cuba ,  
employment  i n d e x  a n d  employment  l e v e l  f r o m  t h e  same d e t a i l e d  
s o u r c e  a s  fo r  m a r k e t  e c o n o m i e s .  



REFERENCES FOR DATA (con t . ) ---- - ----- 

Obsel -vat ion  T i t l e  of Refe rence  
V a r i a b l e  P e r  j-od P u b L i c a t i o n  p u b l i s h e r  I s s u e  

-..,.----- ------ - 

4 .  USSR 
Real. G N P ,  P r i v a t e  1955-74 SOVMOD I11 Wharton 
C o n s u ~ n p t i o n  , Govern- Econometr ic  
ment Consumption, F o r e c a s t i n g  
Gross Inves tment ,  A s s o c i a t e s  
GMP D e f l a t o r  and 1958-74 
C a p i t a l  Outpu t  
R a t i o  f o r  1 9 7 0  


