
I n p r e s e n t i n g t h e d i s s e r t a t i o n as a p a r t i a l f u l f i l l m e n t o f 
t h e r e q u i r e m e n t s f o r an advanced degree from t h e G e o r g i a 
I n s t i t u t e o f T e c h n o l o g y , I agree t h a t t h e L i b r a r y o f t h e 
I n s t i t u t e s h a l l make i t a v a i l a b l e f o r i n s p e c t i o n and 
c i r c u l a t i o n i n accordance w i t h i t s r e g u l a t i o n s g o v e r n i n g 
m a t e r i a l s o f t h i s t y p e . I a g r e e t h a t p e r m i s s i o n t o copy 
from, or t o p u b l i s h from, t h i s d i s s e r t a t i o n may be g r a n t e d 
b y t h e p r o f e s s o r under whose d i r e c t i o n i t was w r i t t e n , o r , 
i n h i s a b s e n c e , b y t h e Dean o f t h e Graduate D i v i s i o n when 
such c o p y i n g o r p u b l i c a t i o n i s s o l e l y f o r s c h o l a r l y p u r p o s e s 
and does not i n v o l v e p o t e n t i a l f i n a n c i a l g a i n . I t i s under 
s t o o d t h a t any copy ing from, or p u b l i c a t i o n o f , t h i s d i s 
s e r t a t i o n which i n v o l v e s p o t e n t i a l f i n a n c i a l g a i n w i l l not 
b e a l l o w e d w i t h o u t w r i t t e n p e r m i s s i o n . 
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CHAPTER I 

INTRODUCTION 

Economic t h e o r y h a s as one o f i t s p u r p o s e s an e x p l a n a t i o n o f t h e 

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

f i e d number o f v a r i a b l e s . I t e s t a b l i s h e s , f o r i n s t a n c e , the r e l a t i o n 

between t h e r a t e s a t which the means o f p r o d u c t i o n and t h e means o f 

consumpt ion i n c r e a s e . 

U n l i k e p h y s i c s , which has moved t o e n t i r e l y new p r e m i s e s by u s i n g 

t h e method o f i n d u c t i v e r e a s o n i n g from q u a n t i t a t i v e l y observed e v e n t s , t h e 

s c i e n c e o f economics has mainta ined i t s p o s i t i o n as a l a r g e l y d e d u c t i v e 

sys tem based on a s e t o f p r e m i s e s which has not v a r i e d g r e a t l y . The 

problem o f so c a l l e d b a l a n c e s o f n a t i o n a l economy l e d many modern 

e c o n o m i s t s , such as W a s s i l y W. L e o n t i e f , Leon W a l r a s , V i l f r e d o P a r e t o , and 

I r v i n g F i s h e r t o c r i t i c i s m o f t h e e x i s t i n g economic t h e o r y . T h e i r e f f o r t s 

have become a p o i n t o f d e p a r t u r e f o r what i s known t o d a y as i n p u t - o u t p u t 

a n a l y s i s . T h i s new approach met w i t h g r e a t o p p o s i t i o n from q u a l i f i e d 

i n d i v i d u a l s who were acustomed t o make a n a l y s e s w i t h t h e use o f r e l a t i v e l y 

s i m p l e d a t a such as i n t e r e s t r a t e s , g r o s s n a t i o n a l p r o d u c t , p r i c e and 

wage l e v e l s , and t h e l i k e . T h i s o p p o s i t i o n was due not o n l y t o t h e 

f o r b i d d i n g r i g o r o f t h e mathemat ic s i n v o l v e d , but a l s o t o the f a c t t h a t 

t h e i n i t i a l r e s u l t s d id not prove t o be s i g n i f i c a n t l y s u p e r i o r t o t h o s e 

o b t a i n e d by t r a d i t i o n a l methods . 

I n compl iance w i t h t h e C o n s t i t u t i o n o f t h e Uni ted S t a t e s , which 

g i v e s t h e F e d e r a l Government t h e t a s k of t a k i n g a d e c e n n i a l c e n s u s , e v e r 
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s i n c e 1 7 9 0 F e d e r a l s t a t i s t i c a l a g e n c i e s have mainta ined t h e t r a d i t i o n o f 

k e e p i n g a comprehens ive q u a n t i t a t i v e r e c o r d o f t h e c o u n t r y ' s s o c i a l and 

economic p r o g r e s s . These d a t a , a l o n g w i t h a l l t h e i n f o r m a t i o n o b t a i n e d 

by p r i v a t e e n t e r p r i s e s , were p u b l i s h e d e x c l u s i v e l y f o r r e f e r e n c e purposes 

and were u n r e l a t e d t o any p a r t i c u l a r method o f a n a l y s i s , c a u s i n g t h e 

economic s c i e n c e a t t h a t t i m e t o have a c o n c e n t r a t i o n o f t h e o r y w i t h o u t 

f a c t and a mounting a c c u m u l a t i o n o f d a t a w i t h o u t t h e o r y . 

I n o r d e r t o l i n k economic t h e o r y t o f a c t s , a procedure which 

c o u l d t a k e a l o o k a t t h e a c t u a l wor ld s i t u a t i o n s and a n a l y z e them i n 

a d e t a i l e d manner was n e c e s s a r y . T h i s a n a l y s i s would have t o be a b l e t o 

s t u d y t h e i n t e r v e n i n g s t e p s t h a t t a k e p l a c e from t h e t ime t h a t a s h i f t 

o f wages o c c u r s and i t s impact i n t h e p r i c e s t r u c t u r e i s n o t i c e d . To 

s a t i s f y t h i s need t h e " i n t e r i n d u s t r y " or " input -Output A n a l y s i s " was 

d e s i g n e d . 

E s s e n t i a l l y , t h e i n p u t - o u t p u t a n a l y s i s i s a method o f s tudy which 

t a k e s advantage o f t h e p a r t i a l l y s t a b l e p a t t e r n o f t h e f l o w s o f goods 

among e l e m e n t s o f t h e economy t o b r i n g a much more d e t a i l e d s t a t i s t i c a l 

p i c t u r e o f t h e sys tem. 

I t was not u n t i l t h e F i r s t World War t h a t t h e p r e v i o u s l y mentioned 

a g e n c i e s s t a r t e d t o o r g a n i z e t h e d a t a i n o r d e r t o f i t a d i s t i n c t p i c t u r e 

o f t h e economic sys tem. The f i r s t t i m e t h a t a major use was made out o f 

t h e i n p u t - o u t p u t a n a l y s i s was dur ing t h e Second World War. The need f o r 

r e f i n e d i n f o r m a t i o n was f e l t by t h e Uni ted S t a t e s i n d u s t r i a l p r o d u c t i o n 

a d m i n i s t r a t o r s when P r e s i d e n t R o o s e v e l t ordered 5 0 , 0 0 0 a i r p l a n e s . Of 

c o u r s e , i t was o b v i o u s t o everyone t h a t t h e c o u n t r y would have t o i n c r e a s e 

i t s p r o d u c t i o n o f aluminum. I t was not so o b v i o u s , however , t h a t t h e 

b u i l d i n g o f aluminum pot - l ines would produce a s h o r t a g e o f c o p p e r , which 
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i n t u r n would be met by borrowing s i l v e r from F o r t Knox t o make t h e bus 

b a r s t h a t d e l i v e r e d e l e c t r i c i t y t o t h e p o t l i n e s . A t t h i s t i m e government 

o f f i c i a l s were v e r y g r a t e f u l t o have a t hand an i n p u t - o u t p u t t a b l e o f 

t h e Uni ted S t a t e s economy f o r 1939 which c o n s i s t e d o f o n l y k-2 s e c t o r s . 

T h i s i n p u t - o u t p u t t e c h n i q u e seemed p r o m i s i n g enough so t h a t an 

i n p u t - o u t p u t t a b l e c o n s i s t i n g o f 200 s e c t o r s was c o n s t r u c t e d f o r 19^7* 

w i t h d e t a i l e d s t a t i s t i c a l s t u d i e s . 

Work has now begun on t h e p r e p a r a t i o n o f an i n p u t - o u t p u t t a b l e 

f o r t h e Uni ted S t a t e s economy o f 19&3• Th i s t a b l e , which i s expec ted 

t o a c h i e v e g r e a t s u c c e s s , w i l l c o n t a i n a p p r o x i m a t e l y 600 s e c t o r s t o 

d e a l w i t h t h e i n c r e a s e d c o m p l e x i t y o f our modern economy. 
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CHAPTER I I 

NATURE AND USES OF INPUT-OUTPUT ANALYSIS 

2 . 1 B a s i c Concepts 

The main f u n c t i o n o f t h e n a t i o n a l economy i s t o s u p p l y goods and 

s e r v i c e s r e q u i r e d by i n d i v i d u a l s or groups o f i n d i v i d u a l s f o r some 

s p e c i f i c p u r p o s e . I n the modern complex economy, t h e t a s k o f produc ing 

t h e s e goods has been d i v i d e d among a m u l t i t u d e o f i n d u s t r i e s many o f 

which have no d i r e c t c o n t a c t w i t h t h e consumer h i m s e l f , but r a t h e r a c t 

as s p e c i a l i z e d groups which perform s p e c i f i c t a s k s f o r o t h e r p r o c e s s i n g 

i n d u s t r i e s which may or may not have a d i r e c t c o n n e c t i o n w i t h t h e 

u l t i m a t e consumer. S i n c e f o r t h e s o l u t i o n o f many economic problems i t 

i s q u i t e i m p o r t a n t t o know t h e c o n d i t i o n o f t h e s e i n t e r m e d i a t e i n d u s t r i e s 

whose s t a t e may s t a g n a t e t h e p o t e n t i a l o f t h e economic sys tem, we f i n d 

i t n e c e s s a r y t o e s t a b l i s h c o n s i s t e n t c o n n e c t i o n s between t h e demand f o r 

a f i n i s h e d product and t h e i m p l i c a t i o n t h a t i t may have on a demand f o r 

p r o d u c t s o f t h e s e i n t e r m e d i a t e i n d u s t r i e s . 

I n o r d e r t o s o l v e t h e problem and o b t a i n t h i s i n f o r m a t i o n , a 

d i r e c t approach was u t i l i z e d . T h i s approach c o n s i s t e d i n c o n s u l t i n g w i t h 

t h e i n d u s t r i e s t h a t produced t h e f i n i s h e d product b e f o r e a p r o s p e c t i v e 

i n c r e a s e i n t h e demand would o c c u r , and i n q u i r i n g about an e s t i m a t e o f 

a d d i t i o n a l r e q u i r e m e n t s imposed on t h e i r s u p p l i e r s by t h i s i n c r e a s e d 

demand. The immediate s u p p l i e r would then be v i s i t e d and asked t h e same 

q u e s t i o n and s y s t e m a t i c a l l y r e t u r n t o t h e pr imary s t a g e s i n o r d e r t o 

e s t i m a t e t h e t o t a l i m p a c t . O b v i o u s l y , t h i s t a s k r e q u i r e s much t ime and 
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e x p e n s e , and i n o r d e r t o reduce t h i s u n n e c e s s a r y amount o f work t h e 

i n t e r i n d u s t r y or i n p u t - o u t p u t a n a l y s i s has been d e s i g n e d . 

I n p u t - o u t p u t a n a l y s i s i s a r e l a t i v e l y new t o o l i n q u a n t i t a t i v e 

economic a n a l y s i s . Because o f i t s b a s i c concept i t has been i n f o r m a l l y 

used i n most o f t h e p l a n n i n g f o r b u s i n e s s p r o d u c t i o n and p u r c h a s i n g . 

For example , t h e a s s e m b l e r who n o t e s t h a t a f i n i s h e d pump needs one 

i m p e l l e r , two v a l v e s , s e v e r a l b o l t s , e t c . and b a l a n c e s h i s f u t u r e 

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

o f i n p u t - o u t p u t a n a l y s i s . 

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

t o t h e d i r e c t a t t a c k o f i n t e r v i e w i n g i n d u s t r i e s i n our p r e v i o u s problem, 

"but i t p e r m i t s t h e c a p i t a l i z a t i o n o f an e x p e n d i t u r e f o r e m p i r i c a l 

r e s e a r c h over a l a r g e number and v a r i e t y o f a n a l y t i c a l a p p l i c a t i o n s . " " ^ 

I t i s based on an o b s e r v a t i o n t h a t t h e purchase o f m a t e r i a l s or s e r v i c e s 

by a s e c t o r from o t h e r p a r t s o f t h e economy a r e r e l a t e d t o t h e output 

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

i n many c a s e s t h e p a t t e r n o f goods and s e r v i c e s needed t o c o n t i n u e 

w i t h a determined p r o d u c t i o n a c t i v i t y , e x h i b i t s s t r o n g e l ements o f 

s t a b i l i t y . For example t h e amount o f i r o n ore ( i . e . i n p u t ) n e c e s s a r y 

t o produce one t o n o f p i g i r o n ( i . e . o u t p u t ) would h a r d l y change from 

y e a r t o y e a r . One o f t h e major v i r t u e s o f t h e i n p u t - o u t p u t a n a l y s i s 

l i e s i n t h e f a c t t h a t i t does not d e a l w i t h empty numbers but r a t h e r 

a l l o w s one t o m a i n t a i n a c o n s t a n t workable r e l a t i o n s h i p between concept 

and measurement. 

•Sr. Duane Evans and M a r t i n Hol l emberg , "The I n t e r i n d u s t r y 
R e l a t i o n s Study f o r 194-7", The Review o f Economics and S t a t i s t i c s , 
May 1952. 
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The i n p u t - o u t p u t a n a l y s i s , a l t h o u g h v e r y p r a c t i c a l , does not p r e s e n t 

a t h e o r e t i c a l l y comple te p i c t u r e o f e i t h e r t h e supp ly or the demand s i d e 

o f t h e economy. On t h e supply s i d e , i t does not c o n s i d e r t h e o p t i m i z i n g 

b e h a v i o r o f the economy s i n c e i t i s assumed t h a t output i s p r o p o r t i o n a l 

t o i n p u t , i m p l y i n g t h a t t h e r e i s o n l y one p r e s c r i b e d procedure t o produce 

a g i v e n p r o d u c t . On t h e demand s i d e , o p t i m i z i n g i s e l i m i n a t e d depending 

on whether t h e model c o n s i d e r e d i s an open or c l o s e d i n p u t - o u t p u t mode l . 

2 . 1 . 1 C losed Model 

The c l o s e d model o f t h e i n p u t - o u t p u t a n a l y s i s was t h e f i r s t one t o 

be d e v i s e d but has been superseded by t h e newer open mode l . 

In t h e c l o s e d form, a l l economic a c t i v i t i e s are c o n s i d e r e d i n t e r d e 

p e n d e n t , so t h a t t h e r e are no f i n a l demands and no unproduced i n p u t s . 

Households c o n s t i t u t e an i n d u s t r y which, by u s i n g consumer goods i n 

s p e c i f i c amounts ( r e q u i r e d i n p u t s ) , i s enabled t o produce i t s output 

( i . e . l a b o r ) , i n t h e a g g r e g a t e q u a n t i t y r e q u i r e d by o t h e r i n d u s t r i e s 

f o r t h e i r a c t i v i t i e s . Government i s s i m i l a r l y t r e a t e d as an i n d u s t r y , 

i t s o u t p u t s b e i n g i t s s p e c i f i c e x p e n d i t u r e s i n f i x e d r a t i o s t o i t s 

i n p u t , and t h e d i s t r i b u t i o n o f t h a t output b e i n g measured as t h e t a x 

payments by t h e v a r i o u s s e c t o r s o f t h e economy. F o r e i g n t r a d e i s t h e 

i n d u s t r y t h a t p r o d u c e s import s as i t s o u t p u t , t o meet t h e needs o f 

domes t i c s e c t o r s , w h i l e i t s own o u t p u t s a r e t h e e x p o r t s f u r n i s h e d by 

t h e l a t t e r . 

2 

I n t h i s sy s t em, L e o n t i e f assumed c o e f f i c i e n t s w i t h a f i x e d r a t i o 

o f i n p u t t o o u t p u t , t a k i n g f o r numerators and denominators the f i g u r e s 

2 
For L e o n t i e f r s d e s c r i p t i o n o f the t h e o r y u n d e r l y i n g t h e c l o s e d 

mode l , s ee W a s s i l y W. L e o n t i e f , The S t r u c t u r e o f American Economy 1919-1939; 
Oxford U n i v e r s i t y P r e s s . 
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i n money terms from the i n t e r s e c t o r f l o w s and s e c t o r o u t p u t s . Because 

o f t h e s t r i c t i n t e r d e p e n d e n c e o f t h i s mode l , which assumed u n r e a l i s t i c 

f u n c t i o n s as f i x e d p a t t e r n s o f consumpt ion , i n v e s t m e n t , and government 

a c t i v i t y , i t was n e c e s s a r y t o open t h e model so t h a t i t s v a r i a b l e s would 

be i n d e p e n d e n t , t h u s making t h e system more a d a p t a b l e t o p r a c t i c a l 

a p p l i c a t i o n s . 

2 . 1 . 2 Open Model 

I n t h i s new mode l , t h e as sumpt ion o f c o n s t a n t input t o output 

r a t i o i s dropped f o r a number o f i n d u s t r i e s such as h o u s e h o l d s , government , 

and so f o r t h , and t h e i n p u t p r o v i d e d f o r t h e s e i n d u s t r i e s by another 

group o f i n d u s t r i e s becomes p a r t o f t h e " b i l l o f goods" , b e t t e r known as 

f i n a l demand. T h i s model i s t h e one which i s p r e s e n t l y i n use and w i l l 

be f u r t h e r d e v e l o p e d i n subsequent c h a p t e r s . 

2.2 P r a c t i c a l Uses 

I t i s now t h e purpose o f t h i s s e c t i o n t o p o i n t out some o f t h e 

many p r a c t i c a l u s e s o f t o d a y ' s i n p u t - o u t p u t a n a l y s i s . These uses can be 

c l a s s i f i e d into" two s e p a r a t e c a t e g o r i e s : n o n a n a l y t i c a l and a n a l y t i c a l 

u s e s . 

2 . 2 . 1 N o n a n a l y t i c a l Uses 

I t has been p o i n t e d out t h a t t h e i n p u t - o u t p u t t a b l e s have a 

p a r t i c u l a r v a l u e independent o f any a n a l y t i c a l scheme i n which t h e y may 

be u s e d . I n t h e s e t a b l e s a g r e a t amount o f i n f o r m a t i o n which has been 

s y n t h e s i z e d from t h e Census o f M a n u f a c t u r e r s , t h e g r o s s n a t i o n a l p r o d u c t 

a c c o u n t s , t h e f o r e i g n t r a d e s t a t i s t i c s o f t h e Uni ted S t a t e s , e t c . has 

been combined w i t h c o l l a t e r a l i n f o r m a t i o n on p r i c e s , employment, p r o 

d u c t i v i t y , and c a p a c i t y , i n such a way as t o c o n s t r u c t a t a b l e c a p a b l e 
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o f s p o t l i g h t i n g gaps or d i s c r e p a n c i e s i n t h e economic sys tem. However, 

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

u s e s . 

2 . 2 . 2 A n a l y t i c a l Uses 

I n p u t - o u t p u t a n a l y s i s i s c o n s i d e r e d as a r e l a t i v e l y new approach 

i n t h e economic s c i e n c e , and most o f t h e p e o p l e who have worked w i t h 

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

i m p o r t a n t new a n a l y t i c a l t o o l . Making use o f p a s t t r a n s a c t i o n d a t a , 

t h e i n p u t - o u t p u t t a b l e s can y i e l d c o s t r a t i o s which i n d i c a t e d o l l a r s 

o f g i v e n i n p u t s p e r d o l l a r o f g i v e n o u t p u t s ; w i t h some a d j u s t m e n t s 

t h e s e r a t i o s can be extended i n t o t h e f u t u r e . I t i s a l s o b e l i e v e d t h a t 

i n p u t - o u t p u t t a b l e s can measure w i t h a f a i r degree o f a c c u r a c y changes 

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

Let us now t a k e a c l o s e r l o o k a t i n p u t - o u t p u t a n a l y s i s and 

c o n s i d e r some of i t s many p r a c t i c a l u s e s . 

2 . 2 . 3 P r o d u c t i o n Requirement's A n a l y s i s 

During t h e l a s t few y e a r s , i n p u t - o u t p u t a n a l y s i s has been used t o 

de termine t h e a d d i t i o n a l p r o d u c t i o n r e q u i r e m e n t s s e t on t h e economy by 

an i n c r e a s e i n t h e f i n a l demand o f a s p e c i f i c s e c t o r . I t has been n o t i c e d 

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

an a d d i t i o n a l u n i t o f output from a g i v e n s e c t o r A , a d d i t i o n a l p r o d u c t i o n 

w i l l be r e q u i r e d not o n l y i n s e c t o r A but i n a l l o t h e r s e c t o r s o f t h e 

economy c a l l e d on d i r e c t l y or i n d i r e c t l y t o s u p p l y t h e needed m a t e r i a l s 

or s e r v i c e s . For example , i f i t i s d e s i r e d t o i n c r e a s e t h e d e l i v e r y t o 

a d e a l e r by one more a u t o m o b i l e , i t w i l l be n e c e s s a r y t o s u p p l y the 

a u t o m o b i l e f a c t o r y w i t h an i n c r e m e n t a l amount o f power, m a t e r i a l s , l a b o r , 
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e t c . The i n d u s t r i e s s u p p l y i n g t h e above a u t o m o b i l e f a c t o r y w i l l i n t u r n 

r e q u i r e an i n c r e a s e i n m a t e r i a l s , power, l a b o r , e t c . Next , t h e i n d u s t r i e s 

which s u p p l y t h e s e i n t e r m e d i a t e i n d u s t r i e s w i l l a g a i n r e q u i r e more i n p u t s , 

and so t h e c h a i n c o n t i n u e s . The t o t a l i n c r e a s e i n m a t e r i a l s r e q u i r e m e n t s 

w i l l be t h e sum o f a l l d i r e c t and i n d i r e c t increments o f m a t e r i a l s and 

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

2 .2.4 Fac tor -payment E x t e n s i o n o f t h e P r o d u c t i o n Requirements A n a l y s i s 

I n some c a s e s i t i s no t n e c e s s a r y t o know t h e p r o d u c t i o n r e q u i r e 

ments per s e , but r a t h e r as a f u n c t i o n o f f a c t o r payments t h a t may be 

g e n e r a t e d by an autonomous demand. I n t h i s type o f a n a l y s i s t h e main 

i n t e r e s t l i e s i n d e t e r m i n i n g what p r o p o r t i o n o f t h e c o s t incurred by a 

s e c t o r B f o r t h e p r o d u c t i o n o f one u n i t o f i t s output i s d i r e c t l y r e l a t e d 

t o t h e c o s t o f a s e c t o r A i n produc ing one u n i t o f output t o s a t i s f y an 

autonomous demand. For example , i f t h e d e l i v e r y o f one u n i t o f output o f 

s e c t o r A t o s a t i s f y an autonomous demand r e q u i r e s l / l O u n i t o f t h e output 

o f s e c t o r B , and i f each u n i t o f output o f s e c t o r B c o n s i s t s o f $ 0 - 5 0 

o f l a b o r , then i t may be conc luded t h a t e v e r y u n i t t h a t A produces w i l l be 

accompanied by $ 0 . 0 5 o f l a b o r i n s e c t o r B . 

2 . 2 . 5 R e l a t i o n s o f Product Requirements t o Employment 

Up t o now i t i s known t h a t r e q u i r e m e n t s imposed on i n t e r m e d i a t e 

s e c t o r s by an i n c r e a s e o f a u n i t o f output from any s e c t o r can be d e t e r 

mined. I t i s a l s o unders tood t h a t i f t h e demand schedu le i s known, then 

t h e p r o d u c t i o n l e v e l s f o r a l l r e l a t e d i n d u s t r i e s can be c a l c u l a t e d ; t h e s e 

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

i n t e r e s t t o r e a l i z e t h a t t h e i m p l i c a t i o n s o f t h i s r e l a t i o n s h i p can be 

extended t o o t h e r e l e m e n t s o f t h e economy such a s employment. 
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I n o r d e r t o make t h i s e x t e n s i o n , i t i s c l e a r t h a t employment and 

p r o d u c t i o n may he r e l a t e d -within a g i v e n s e c t o r so t h a t i t w i l l he p o s s i b l e 

t o c o n v e r t s t a t e m e n t s about changes i n p r o d u c t i v i t y t o changes i n employ

ment . The s i m p l e s t use o f t h i s a n a l y s i s can be made t o r e l a t e t h e change 

i n employment i n each s e c t o r t o the i n c r e a s e or d e c r e a s e o f a u n i t o f 

output i n a g i v e n s e c t o r . Assuming t h a t t h e r e i s no change i n p r o d u c t i v i t y 

p e r working h o u r s , t h e d e s i r e d employment i n f o r m a t i o n w i l l be o b t a i n e d by 

u s i n g an employment i n v e r s e t a b l e . Such t a b l e s would c o n t r i b u t e t o t h e 

a p p r a i s a l o f proposed a l t e r n a t i v e a c t i o n s des igned t o a l l e v i a t e employment 

and a l s o t o de termine t h e amount and l o c a t i o n o f employment a s s o c i a t e d 

w i t h c u r r e n t or e x p e c t e d p a t t e r n s o f e x p o r t s from the domes t i c economy. 

2 . 2 . 6 R e l a t i o n o f P r o d u c t i o n Requirements t o o t h e r Resource Impacts 

A, p r a c t i c a l a p p l i c a t i o n o f t h i s t y p e o f problem can be b e s t 

p o r t r a y e d by t h e f o l l o w i n g a n a l y s i s . Assume t h a t t h e r e i s an adequate 

r e p r e s e n t a t i o n f o r a f u t u r e p r o c e s s i n g s t r u c t u r e . I t i s d e s i r e d t o know 

what c o n d i t i o n s w i l l a p o s s i b l e demand s c h e d u l e impose on t h e r e s t o f 

t h e economy. A f t e r t h i s i s c a l c u l a t e d , a s e r i e s o f i n v e s t i g a t i o n s w i l l 

be made i n o r d e r t o d e c i d e i f t h e i n d u s t r i e s t h a t are a f f e c t e d by t h e 

demand s c h e d u l e w i l l have t h e i n d u s t r i a l c a p a c i t y t o meet t h e i r r e s p e c t i v e 

demands. Of c o u r s e , n o t a l l i n d u s t r i e s w i l l have adequate measures f o r 

i n d u s t r i a l c a p a c i t y , but "whenever' t h e measure i s a v a i l a b l e , i t w i l l 

be p o s s i b l e t o compare t h e c a p a c i t y t o t h e expec ted p r o d u c t i o n l e v e l . 

I f t h e comparison i n d i c a t e s no imbalance then we can conc lude t h a t a t 

l e a s t i n t h i s a r e a t h e proposed demand schedu le w i l l no t be i m p r a c t i c a l . 

2 . 2 . 7 P r i c e E q u i l i b r i u m Problem 

The a n a l y s i s o f the problem i n d i c a t e s t h a t the s e t o f p r i c e changes 
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c o r r e s p o n d i n g w i t h a v a r i a t i o n i n t h e f a c t o r payment s t r u c t u r e can be 

e s t i m a t e d . The same a n a l o g y t h a t e x i s t s between an i n c r e a s e i n demand 

f o r a u t o m o b i l e s and an i n c r e a s e i n demand f o r s t e e l can e x i s t i n t h e 

t r a n s m i s s i o n o f changes i n p r i c e s through t h e economy. The problem i s 

based on t h e as sumpt ion t h a t i f p r o c e s s i n g and demand s t r u c t u r e remain 

unchanged, then changes i n p r i c e may be expec ted when wage l e v e l s i n a 

d e s i g n a t e d s e c t o r a r e i n c r e a s e d . By u s i n g an i n p u t - o u t p u t model f o r t h i s 

t y p e o f prob lem, i t i s assumed t h a t t h e r e i s an o r d e r l y t r a n s m i s s i o n 

through t h e s e c t o r s i n v o l v e d o f t h e changes i n p r i c e s , each s e c t o r 

m a i n t a i n i n g t h e same l e v e l o f p r o f i t . This model can p o r t r a y t h e 

n e c e s s a r y changes throughout t h e economic s e c t o r s t o m a i n t a i n t h e 

e q u i l i b r i u m o f p r i c e s under t h e new c o n d i t i o n s , but t h e a c t u a l r e s p o n s e 

o f t h e economy may be q u i t e d i f f e r e n t . 

2.2.8 R e g i o n a l and I n t e r r e g i o n a l A n a l y s i s 

W i t h t h e use o f i n p u t - o u t p u t a n a l y s i s , rough r e g i o n a l i n f e r e n c e s 

can be drawn from n a t i o n a l i n p u t - o u t p u t c o m p u t a t i o n s . I f , f o r example , 

t h e r e would be a d e c r e a s e i n t h e demand f o r a u t o m o b i l i e s , t h e f i r s t 

r e p e r c u s s i o n would be f e l t by t h e D e t r o i t a r e a . L a t e r , i f t h i s d e c r e a s e 

i n demand would n o t have been b a l a n c e d by an i n c r e a s e i n another t y p e o f 

demand, o t h e r r e g i o n s which a r e c e n t e r s o f p r o d u c t i o n o f components 

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

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

A more adequate c o n s i d e r a t i o n o f r e g i o n a l economic problems by 

t h e i n p u t - o u t p u t method w i l l r e q u i r e t h e a v a i l a b i l i t y o f r e g i o n a l i n p u t -

output d a t a . 
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2 . 2 . 9 F i n a l Demand P r o j e c t i o n s 

A n o t h e r impor tant use o f i n p u t - o u t p u t a n a l y s i s i s found i n t h e c a s e 

where f i n a l demand s c h e d u l e s a r e e s t i m a t e d i n s e c t o r d e t a i l w i t h o u t making 

r e f e r e n c e t o t h e g r o s s n a t i o n a l p r o d u c t . The problem t h a t t h i s p r o j e c t i o n 

i s i n t e n d e d t o answer i s one o f d e t e r m i n i n g whether t h e p o s t u l a t e d f i n a l 

demand i s f e a s i b l e w i t h i n t h e known l i m i t s o f i n d u s t r i a l c a p a c i t y and 

r e s o u r c e a v a i l a b i l i t y , and what l e v e l s o f p r o d u c t i v i t y may be r e q u i r e d 

t o support i t . 

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

f o l l o w i n g a r e a s : 

a - B a s i c Gross National Product P r o j e c t i o n s 

b - A n a l y s i s o f t h e E f f e c t o f F o r e i g n Trade 

c - M a r k e t i n g A n a l y s i s 

d - I n d u s t r i a l M o b i l i z a t i o n A n a l y s i s 

e - F o r e c a s t i n g Mode l s 

We may c o n c l u d e t h a t a l t h o u g h an e x p l a n a t i o n o f s e v e r a l common 

u s e s o f i n p u t - o u t p u t a n a l y s i s has been p r e s e n t e d h e r e , t h e r e i s a g r e a t 

number o f a r e a s i n which i n p u t - o u t p u t a n a l y s i s may be p r o f i t a b l y used 

and which have n o t been d i s c u s s e d i n t h i s s y n t h e s i s . 

2 . 3 G e n e r a l Assumpt ions o f t h e Open Model 

I f a c a r e f u l a n a l y s i s i s made o f t h e open i n p u t - o u t p u t model i t 

w i l l become q u i t e o b v i o u s t h a t t h i s model i s d e s c r i b i n g a h y p o t h e t i c a l 

economy. Such an economy s t a t e s t h a t i t s main purpose i s t o produce a 

number o f d i f f e r e n t c o m m o d i t i e s , each o f which i s manufactured by a 
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d i f f e r e n t i n d u s t r y . Each i n d u s t r y use s o n l y one p r o c e s s o f p r o d u c t i o n , 

and each p r o c e s s i s one o f s i m p l e a d d i t i o n i n which a s e t o f i n p u t s i s 

combined i n f i x e d p r o p o r t i o n s t o produce c e r t a i n o u t p u t . 

I n o r d e r f o r t h i s model t o be a p p l i c a b l e t o our economy and 

o b t a i n r e a s o n a b l e and p r a c t i c a l r e s u l t s , i t w i l l be n e c e s s a r y t o a c c e p t 

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

2 . 3 . 1 Assumpt ions Regarding Theory 

W i t h i n t h i s group t h e r e a r e t h r e e main as sumpt ions a s f o l l o w s : 

a - The t o t a l e f f e c t o f c a r r y i n g out s e v e r a l t y p e s o f p r o d u c t i o n i s t h e 

sum o f t h e s e p a r a t e e f f e c t s . 

b - The i n p u t s purchased by each s e c t o r a r e o n l y a f u n c t i o n o f t h e l e v e l 

o f ou tput o f t h a t s e c t o r . 

T h i s a s sumpt ion i s u s u a l l y made c l e a r e r by s t a t i n g t h a t t h e p r o 

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

c - Each commodity i s s u p p l i e d by a s i n g l e i n d u s t r y or s e c t o r o f p r o d u c t i o n . 

Two v e r y i m p o r t a n t c o r o l l a r i e s can be drawn from t h i s a s s u m p t i o n : 

1 - There i s o n l y one p r o c e s s used f o r t h e p r o d u c t i o n o f each o u t p u t . 

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

a l l c h o i c e s r e g a r d i n g t h e p r o p o r t i o n s i n which t h e i n p u t s a r e t o be combined 

3 

t o produce a g i v e n o u t p u t . I n r e g a r d t o t h i s c o r o l l a r y , Pau l A . Samuelson 

s t a t e s t h a t i t i s not n e c e s s a r y t o c o n s i d e r i t due t o t h e f a c t t h a t even 

though p r o d u c t i o n f u n c t i o n s a l l o w s u b s t i t u t i o n s among i n p u t s , t h e y do not 

t a k e p l a c e no m a t t e r how t h e f i n a l demand i s changed, b e c a u s e t h e achievement 

^ T j a l l i n g C. Koopmans, " A b s t r a c t o f a Theorem Concerning S u b s t i t u t i o n -
a b i l i t y i n an Open L e o n t i e f Mode l" , A c t i v i t y A n a l y s i s o f P r o d u c t i o n and 
A l l o c a t i o n , John W i l e y and Sons , I n c . 1 9 5 1 - P g s . 1 4 2 - 6 . 
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o f e f f i c i e n c y i n p r o d u c t i o n a lways l e a d s t o a unique s e t o f i n p u t - o u t p u t 

r a t i o s f o r each i n d u s t r y . 

2 - Each s e c t o r has o n l y a s i n g l e pr imary o u t p u t . 

2 . 3 - 2 Assumpt ions Regarding t h e A c c u r a c y o f t h e Data 

The s t a t i s t i c s c o l l e c t e d f o r i n p u t - o u t p u t t a b l e s a r e a p p r o p r i 

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

2 . 3 . 3 Assumpt ions Regard ing T e c h n o l o g i c a l Changes 

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

c o n s t r u c t e d a r e good a p p r o x i m a t i o n s f o r t h e a c t u a l c o e f f i c i e n t s o f t h e 

y e a r o f a p p l i c a t i o n . 

The above as sumpt ions a r e regarded as t h e most s tandard i n t h e 

a p p l i c a t i o n o f the L e o n t i e f 1 s open i n p u t - o u t p u t mode l . Of c o u r s e , i t 

i s r e a s o n a b l e t o e x p e c t t h a t w i t h c e r t a i n a p p l i c a t i o n s , some a d d i t i o n a l 

a s sumpt ions f o r t h e p a r t i c u l a r c a s e s may have t o be a d o p t e d . 
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CHAPTER I I I 

DATA FRAMEWORK 

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

from a c o n s i d e r a t i o n o f t h e t y p e s and q u a l i t y o f t h e d a t a on which t h e 

a n a l y s i s i s t o be b a s e d . Some o f t h e problems r e l a t e d t o t h e s e l e c t i o n 

o f d a t a , which c o n f r o n t t h e c o n s t r u c t i o n o f an i n p u t - o u t p u t t a b l e a r e : 

( a ) should p r o d u c e r ' s c o s t s or consumers p r i c e s be u s e d ; ( b ) how t o t r e a t 

s econdary q u a n t i t i e s ; ( c ) how t o hand le i m p o r t s o f goods t h a t a r e 

d o m e s t i c a l l y produced; ( d ) where t o charge t r a n s p o r t a t i o n c o s t s ; ( e ) how 

t o h a n d l e s c r a p ; ( f ) o t h e r c o n s i d e r a t i o n s . 

I t i s t h e purpose o f t h i s c h a p t e r t o p r e s e n t a g e n e r a l but com

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

and t h e r i s k s which a r e i n v o l v e d . 

3 . 1 Concept o f T r a n s a c t i o n 

I n t h e s o c i a l sys tem, economic b e h a v i o r a c q u i r e s a q u a n t i t a t i v e 

meaning o n l y and o n l y when a t r a n s a c t i o n t a k e s p l a c e ; t h i s t r a n s a c t i o n 

s e t s t h e l i m i t between economic and non-economic b e h a v i o r . For example , 

i f an i n d i v i d u a l manufac tures a c e r t a i n a r t i c l e and use s i t w i t h i n h i s 

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

c o u n t r y s i n c e no t r a n s a c t i o n has o c c u r r e d . On t h e o t h e r hand, i f t h i s 

i n d i v i d u a l d e c i d e s t o s e l l t h i s a r t i c l e , then he engages i n an economic 

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

p r o d u c t . 
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I f we would examine t h e n a t u r e o f an economic t r a n s a c t i o n , i t would 

be n o t i c e d t h a t a t y p i c a l t r a n s a c t i o n c o n s i s t s o f f o u r major e l e m e n t s . 

I n t h e f i r s t p l a c e two t r a n s a c t o r s a r e needed . I n a d d i t i o n , t h e r e i s a 

f l o w o f a commodity or s e r v i c e from one t r a n s a c t o r t o t h e o t h e r , and i n 

exchange a c o u n t e r f l o w o f money or c r e d i t . The r e l a t i o n s h i p between t h e 

money and t h e commodity f l o w i s what i s known as p r i c e . I n F i g u r e 1 , 

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

Money 

or 
C r e d i t 

S e r v i c e 

F i g u r e 1 . "Basic T r a n s a c t i o n Diagram. 

3.2 T r a n s a c t o r Grouping 

I n o r d e r t o condense t h e a v a i l a b l e d a t a and make t h e t a s k o f 

data g a t h e r i n g much e a s i e r , t h e t r a n s a c t o r s have been grouped by two 

d i f f e r e n t methods . The f i r s t method groups t o g e t h e r t h o s e t r a n s a c t o r s 

who, on one b a s i s or a n o t h e r , a r e e x p e c t e d t o e x h i b i t s i m i l a r i t i e s i n 

f u n c t i o n a l b e h a v i o r ( e . g . p r o c e s s i n g o r a s s e m b l y ) . The o t h e r may a t t empt 

t o group t o g e t h e r t r a n s a c t o r s who d e a l w i t h goods or s e r v i c e s t h a t are 
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s i m i l a r i n n a t u r e . A t t h e p r e s e n t t i m e t h e major c r i t e r i o n used f o r grouping 

t r a n s a c t o r s i n i n d u s t r i a l s t a t i s t i c s i s t h a t t h e y should be engaged i n 

s i m i l a r f u n c t i o n s , p r o v i d e d , t h a t the- p r o d u c t s t h e y d e a l w i t h c o n s t i t u t e 

a r e l a t i v e l y homogeneous g r o u p . In forming t h e s e g r o u p s , t h e main 

o b j e c t i v e i s t o m a i n t a i n a s i m p l e a d d i t i v e measure o f output which may be 

a p p l i e d t o t h e u n i t s making up t h e g r o u p . 

3 « 3 S e c t o r Concept 

A group o f t r a n s a c t o r s w i l l be r e f e r r e d t o as a s e c t o r o f t h e 

economy. These s e c t o r s can be d i v i d e d i n t o two main c a t e g o r i e s . The 

f i r s t c a t e g o r y c o n s t i t u t e s what i s known as i n d u s t r i e s which a r e engaged 

i n s e v e r a l t y p e s o f f u n c t i o n s such a s : 

a - e x t r a c t i v e 

b - f a b r i c a t i n g 

c - p r o c e s s i n g 

d - a s s e m b l y 

e - s e r v i c e a c t i v i t i e s . 

Th i s c a t e g o r y o f s e c t o r s does no t o p e r a t e i n d e p e n d e n t l y o f t h e r e s t 

o f t h e sys tem but r a t h e r i n r e s p o n s e t o a g i v e n demand. I n t h e f u t u r e , 

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

t h e economy,' but t h e y are a l s o known a s endogenous , p r o c e s s i n g , or 

p r o d u c t i v e s e c t o r s . 

The second c a t e g o r y o f s e c t o r s w i l l have as t h e i r prime o b j e c t i v e 

t o buy goods or s e r v i c e s as t h e i r end p r o d u c t s . G e n e r a l l y , t h e s e goods 

w i l l n o t be p r o c e s s e d and w i l l no t be purchased w i t h t h e i n t e n t i o n o f 

r e s a l e . I n t h e f u t u r e , t h i s c a t e g o r y o f s e c t o r s w i l l be known as t h e 
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"autonomous s e c t o r s " , t h e "exogenous s e c t o r s " or t h e " f i n a l demand 

s e c t o r s " . 

B e f o r e u n d e r t a k i n g t h e s t u d y o f t h e i n t e r r e l a t i o n s o f t h e i n p u t 

output t a b l e , i t should be n o t i c e d t h a t t h e p u r c h a s i n g a c t i v i t i e s o f an 

i n t e r m e d i a t e s e c t o r w i l l be r e s t r i c t e d i n t h e f o l l o w i n g manner: i n 

t h e f i r s t p l a c e , t h e y w i l l u s u a l l y o c c u r o n l y i n r e s p o n s e t o demands 

which t a k e p l a c e o u t s i d e t h e s e c t o r ; s econd , s i n c e t h e s e c t o r w i l l perform 

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

t o t h e demand. 

F i n a l l y , i t w i l l be worthy t o note t h a t t h e r e w i l l be s e c t o r s 

which can be i d e n t i f i e d as endogenous i n some c a s e s , and as exogenous 

a t o t h e r o c c a s i o n s . A l t h o u g h t h i s i s q u i t e p e r m i s s i b l e , a g i v e n s e c t o r 

w i l l n o t appear a s endogenous and exogenous a t t h e same t i m e . 

3 . 4 Record ing Data T r a n s a c t i o n s 

Up t o t h i s p o i n t , i t has been assumed t h a t t h e economy i s d i v i d e d 

i n t o two g r e a t groups composed o f s e c t o r s and t h a t f o r each o f t h e 

i n t e r m e d i a t e s e c t o r s a measure o f ou tput can be e s t a b l i h s e d . I t i s 

o b v i o u s t h a t t h e n e x t s t e p c o n s i s t s o f r e c o r d i n g t h e t r a n s a c t i o n s between 

s e c t o r s f o r a g i v e n p e r i o d o f t i m e . 

Taking a c l o s e r l o o k a t o n l y one s e c t o r , i t i s n o t i c e d t h a t such 

a s e c t o r can o n l y o c c u r i n two t y p e s o f t r a n s a c t i o n s . I n t h e f i r s t 

t y p e , money i s r e c e i v e d due t o t h e s a l e o f some p r o d u c t or s e r v i c e and 

i n t h e second t y p e , money or c r e d i t i s d i s b u r s e d due t o t h e a c q u i s i t i o n 

o f some a s s e t . T h e r e f o r e , a summary o f t h e economic t r a n s a c t i o n s o f a 

s e c t o r should c o n s i s t o f b o t h a r e c e i p t s and a d i s b u r s e m e n t s s i d e . S i n c e 
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i t may be assumed t h a t a l l t r a n s a c t i o n s a r e r e c o r d e d i n monetary t e r m s , 

w i t h o t h e r d e t a i l s a s r e q u i r e d , a monetary b a l a n c e between t h e r e c e i p t s 

and d i s b u r s e m e n t s s i d e o f t h e s e c t o r s 1 t r a n s a c t i o n s can be o b t a i n e d . 

I n - record ing d a t a t r a n s a c t i o n s , two d i s t i n g u i s h a b l e f e a t u r e s may 

be n o t i c e d ; knowing how t o cope w i t h them i s i m p e r a t i v e f o r t h e proper 

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

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

p u r c h a s e s t h a t a r e no t r e l a t e d t o t h e o u t p u t . These expenses w i l l be 

charged t o t h e c u r r e n t o p e r a t i n g account i n some c a s e s and t o t h e 

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

i t would be c o n v e n i e n t t o s e p a r a t e b o t h a c c o u n t s s i n c e t h e former i s 

c l o s e l y r e l a t e d t o t h e f i r m ' s c u r r e n t a c t i v i t y l e v e l s and t h e second 

i s n o t . U n f o r t u n a t e l y , t h i s cannot be done s i n c e t h e c u r r e n t s t a t i s 

t i c a l r e s o u r c e s a r e no t adequate f o r such an approach , and so i t has 

been s u g g e s t e d a s an a l t e r n a t i v e , t o s e t up a f i c t i o u s autonomous 

s e c t o r - « n d combine a l l t h e c h a r g e s i n a l l i n t e r m e d i a t e s e c t o r s made t o 

t h e c a p i t a l a c c o u n t s , which i n t h i s c a s e would be independent o f t h e 

c h a r g e s made t o c u r r e n t a c c o u n t s . 

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

s u g g e s t i t s e l f when a t r a n s a c t i o n between two t r a n s a c t o r s o c c u r s w i t h 

an i n t e r m e d i a r y a c t i n g as a w h o l e s a l e r or d i s t r i b u t o r . T h i s r e l a t i o n s h i p 

i s i l l u s t r a t e d by F i g u r e 2 . 
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T r a n s a c t o r 
W h o l e s a l e r 

T r a n s a c t o r 

A 
or 

D i s t r i b u t o r 
B 

f i g u r e 2. T r a n s a c t i o n Diagram Based on t h e Presence o f a D i s t r i b u t o r 

S i n c e t h e r e i s no t e c h n o l o g i c a l n e c e s s i t y f o r t h i s i n t e r m e d i a r y 

t o e x i s t , i t i s p o s s i b l e t o regard t h e t r a n s a c t i o n as hav ing t a k e n p l a c e 

d i r e c t l y between t h e two s e c t o r s , w i t h t h e produc ing s e c t o r engaging t h e 

s e r v i c e s o f a d i s t r i b u t i v e s e c t o r t o c a r r y out t h e t r a n s f e r . I n t h i s 

c a s e , t h e c o s t o f d i s t r i b u t i o n w i l l be charged t o t h e producer and t h e 

t r a n s a c t i o n w i l l be e x p r e s s e d i n terms o f " p u r c h a s e r ' s p r i c e " . Th i s 

s i t u a t i o n i s r e p r e s e n t e d i n F i g u r e 3* 

The o t h e r a l t e r n a t i v e t o t h i s f e a t u r e c o n s i s t s i n hav ing t h e 

c o s t o f d i s t r i b u t i o n charged t o t h e p u r c h a s e r . I n t h i s c a s e , t h e money 

t r a n s f e r r e d t o t h e p r o d u c e r would be l e s s than i n t h e p r e v i o u s c a s e and 

t h e t r a n s a c t i o n would be r e c o r d e d i n terms o f " p r o d u c e r ' s p r i c e " . Th i s 

s i t u a t i o n i s r e p r e s e n t e d i n F i g u r e k. 

C u r r e n t l y , b o t h forms o f p r i c i n g can be found i n economic 

s t a t i s t i c s s i n c e b o t h methods w i l l a c c o m p l i s h t h e purpose o f r e c o r d i n g 

economic b e h a v i o r o f t h e producer and t h e u s e r . However, once a p a r 

t i c u l a r method i s s e l e c t e d , such method should be used throughout t h e 

a n a l y s i s . 
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• I Commodities 
Money S e r v i c e s or 

I 1 S e r v i c e s 

[ D i s t r i b u t o r 

F i g u r e 3« T r a n s a c t i o n Diagram Based on P u r c h a s e r ' s P r i c e 

Money 

D i s t r i b u t o r 

F i g u r e 4 . " T r a n s a c t i o n Diagram Based on P r o d u c e r s ' P r i c e 
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3 . 5 Bas ic Problems o f Data Gather ing 

Upon i n i t i a t i n g a r e q u e s t f o r i n f o r m a t i o n and b a s i c d a t a t o use i n 

an i n p u t - o u t p u t a n a l y s i s , i t w i l l become q u i t e c l e a r t h a t some important 

q u e s t i o n s w i l l a r i s e . Some o f them a r e r e l a t e d t o t h e f o l l o w i n g a r e a s : 

a c c u r a c y o f i n d i v i d u a l e n t r i e s , dependence on i n d i r e c t e s t i m a t i n g , 

a p p l i c a t i o n o f f o r m a l s t a t i s t i c a l methods and u n i f i c a t i o n o f t h e d a t a . 

3 . 5 - 1 A c c u r a c y o f I n d i v i d u a l E n t r i e s 

U n f o r t u n a t e l y , t h e q u e s t i o n o f n u m e r i c a l a c c u r a c y cannot be 

answered as e a s i l y as i t was p o s e d . I n o r d e r t o know how i n a c c u r a t e a r e 

t h e f i g u r e s p r e s e n t e d , i t would be n e c e s s a r y t o have t h e e x a c t t r u e 

v a l u e s , but i f t h e s e v a l u e s cou ld be o b t a i n e d t h e problem o f a c c u r a c y 

would c e a s e t o e x i s t . 

S i n c e t h e problem o f a c c u r a c y does e x i s t and i s v e r y r e a l , t h e 

f i r s t q u e s t i o n which may be d e s i r e d t o answer i s how c l o s e l y does each 

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

used i n t h e aluminum i n d u s t r y c o r r e c t l y s t a t e d ? How c l o s e l y does t h e 

d o l l a r v a l u e i n d i c a t i n g t h e tonnage o f p a i n t used by t h e a u t o m o b i l e i n d u s t r y 

c o r r e s p o n d t o i t s a c t u a l magni tude? I n o r d e r t o answer a l l o f t h e s e 

q u e s t i o n s i t w i l l be n e c e s s a r y t o d e f i n e e v e r y term i n each s e c t o r , and 

t o know e x a c t l y what i t i s supposed t o r e p r e s e n t . 

4 

I n an i n p u t - o u t p u t tabl 'e , t h e l e s s a g g r e g a t i v e t h e manner i n which 

t h e measurements a r e o b t a i n e d , t h e more accurage t h e v a l u e s w i l l be and 

t h e f i r m e r w i l l be our t e r m i n o l o g i c a l f o o t h o l d . For t h i s r e a s o n , as t h e 

^ " C r i t e r i a f o r A g g r e g a t i o n i n I n p u t - O u t p u t A n a l y s i s " , Review o f 
Economics and S t a t i s t i c s , Augus t 1 9 5 8 ; v . 4 8 , pg . 2 5 0 . 
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number o f rows and columns i n c r e a s e s i n an i n p u t - o u t p u t t a b l e , t h e more 

p r e c i s e t h e a n a l y s i s w i l l b e . 

3 . 5 . 2 Dependence on I n d i r e c t E s t i m a t i n g Procedures 

A c t u a l l y , none o f t h e f i g u r e s en tered i n t h e i n p u t - o u t p u t t a b l e s 

a r e o b t a i n e d by d i r e c t o b s e r v a t i o n but r a t h e r by i n d i r e c t e s t i m a t i n g 

p r o c e d u r e s . 

C o m p i l a t i o n o f such a l a r g e number o f o r g a n i z e d s t a t i s t i c a l 

i n f o r m a t i o n i n v o l v e s t h e use o f many s p e c i a l t e c h n i q u e s which have been 

proven t o be c o r r e c t by r e p e a t e d a p p l i c a t i o n s . These t e c h n i q u e s a r e no t 

t h e ones found i n g e n e r a l t e x t b o o k s but r a t h e r t h e ones used i n f o r m a l l y 

by i n d i v i d u a l s who have been working i n t h i s f i e l d f o r a l o n g t ime and 

have f a m i l i a r i t y w i t h t h e s e p a r t i c u l a r s e c t o r s o f t h e economy. 

3 . 5 . 3 A p p l i c a t i o n o f Formal S t a t i s t i c a l Methods 

I t has been o f t e n asked why t h e d a t a used i n i n p u t - o u t p u t a n a l y s i s 

a r e not p r e s e n t e d w i t h t h e i r c o r r e s p o n d i n g s tandard d e v i a t i o n s , c o e f 

f i c i e n t s o f v a r i a t i o n and o t h e r measures o f s t a t i s t i c a l r e l i a b i l i t y . The 

r e a s o n i s t h a t i n i t s p r e s e n t s t a g e t h i s t y p e o f economic a n a l y s i s 

cannot make e f f i c i e n t use o f t h e s e p o w e r f u l s t a t i s t i c a l t o o l s . 

Q u a n t i t a t i v e phenomena can be subd iv ided i n t o t h r e e g r o u p s . The 

f i r s t group i s e x e m p l i f i e d by mode l s o f c l a s s i c a l mechanics and are 

f o r m u l a t e d i n t erms o f two, t h r e e , f o u r or even e i g h t v a r i a b l e s . The 

second group i s known a s "mass phenomena" and i n v o l v e s v e r y l a r g e number 

o f v a r i a b l e s ( t h o u s a n d s , m i l l i o n s , e t c . ) , i n which s t a t i s t i c a l t o o l s are 

commonly u s e d . 

The t h i r d group i s o f t h e i n t e r m e d i a t e t y p e and c o n s i s t s from 

t e n t o one hundred v a r i a b l e s . Thi s number o f v a r i a b l e s i s t o o l a r g e f o r 
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e x a c t o b s e r v a t i o n but t o o l i m i t e d f o r dependable s t a t i s t i c a l a n a l y s i s . 

I t i s i n t h i s bothersome i n t e r m e d i a r y group t h a t t h e f i e l d o f q u a n t i t a t i v e 

economics i s found . 

Based on t h i s r e a s o n i n g i t may as v e i l be s t a t e d t h a t t h e economic 

system can be s a t i s f a c t o r i l y d e f i n e d and e x p l a i n e d i n terms o f a c o n c e p t u a l 

scheme i n v o l v i n g a l a r g e and s t a t i s t i c a l l y i r r e d u c i b l e number o f o p e r a t i o n 

a l l y d i s t i n c t but m u t u a l l y dependent v a r i a b l e s . 

R e l y i n g on t h e p r e v i o u s s t a t e m e n t , t h e r e s e a r c h e r must f o r m u l a t e 

a u n i f i e d c o n c e p t u a l framework and then proceed w i t h t h e s y s t e m a t i c 

c o l l e c t i o n and o r g a n i z a t i o n o f t h e n e c e s s a r y i n f o r m a t i o n . The r e s e a r c h e r 

should s t a r t w i t h a s i m p l e and d i r e c t c o l l e c t i o n o f d a t a and f a c t s 

based on some o v e r a l l t h e o r e t i c a l d e s i g n . A f t e r t h e p r i n c i p a l p a r t s o f 

t h e a n a l y t i c a l s t r u c t u r e have been b u i l t , m a t h e m a t i c a l s t a t i s t i c s may 

then become u s e f u l . 

3.5.4 T h e o r e t i c a l U n i f i c a t i o n o f t h e Data 

I n p u t - o u t p u t a n a l y s i s w i t h i t s f o o t i n g on t h e c l a s s i c a l g e n e r a l 

e q u i l i b r i u m t h e o r y i s v e r y much o r i e n t e d towards a g e n e r a l system approach . 

Thi s approach emphas izes t h a t t h e e x p l a n a t i o n o f what happens i n any one 

p a r t o r a s p e c t o f t h e economy i s s y s t e m a t i c a l l y connected w i t h t h e 

e x p l a n a t i o n o f what happens i n each o f i t s o t h e r s e c t o r s . For example , 

t h e s t u d y o f a p r i c e sys tem i s based on t h e same s e t o f f a c t u a l d a t a as 

t h e a n a l y s i s o f t h e p h y s i c a l q u a n t i t i e s . 

T h i s does n o t mean, o f c o u r s e , t h a t s i m p l i f i e d s p e c i a l - p u r p o s e 

f o r m u l a t i o n s a r e n o t used i n a p p r o p r i a t e c i r c u m s t a n c e s . The more t h e y 

p r o l i f e r a t e , t h e more i m p o r t a n t i t becomes t o c o n c e n t r a t e an e v e r - i n c r e a s i n g 

p a r t o f our e x p l o r a t o r y e f f o r t s on t h e development o f an i n t e g r a t e d , and 
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st i l l not overaggregELtive analysis of the economic system as a whole. 
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CHAPTER IV 

ANALYTICAL FRAMEWORK 

Having o b t a i n e d a g e n e r a l c o n c e p t i o n o f t h e scope o f i n p u t -

output a n a l y s i s and o f some o f i t s o b j e c t i v e s , we a r e r e a d y t o d e a l w i t h 

t h e a n a l y t i c a l framework o f t h e sys tem. 

S i n c e v i r t u a l l y any i n p u t - o u t p u t a n a l y s i s w i l l i n v o l v e one 

segment o r a n o t h e r o f t h e n a t i o n a l economy, i t may be r e a s o n a b l e t o 

r e f e r t o such an a n a l y s i s as a model or a s t r u c t u r e ana logue o f some 

a s p e c t o f t h e c o m p l e t e n a t i o n a l economic sys tem. 

B e f o r e g o i n g i n t o t h e m a t h e m a t i c a l t h e o r y behind t h e i n p u t -

output a n a l y s i s i t may be n e c e s s a r y t o p o i n t out t h a t i n t h i s s t u d y 

o n l y t h e L e o n t i e f open model w i l l be d i s c u s s e d . 

4 . 1 I n p u t - O u t p u t M a t r i x 

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

i n d u s t r y a n a l y s i s , i t i s n e c e s s a r y t o o b t a i n thorough unders tand ing o f 

t h e i n p u t - o u t p u t m a t r i x . 

The i n p u t - o u t p u t m a t r i x was o r i g i n a l l y in tended t o d e a l w i t h 

t h e f l o w s o f commodi t i e s and s e r v i c e s ( r a t h e r than money) through t h e 

economic sys t em, and t h i s remains i t s main f u n c t i o n . I n t h i s c o n t e x t , 

t h e f l o w s may be i n p h y s i c a l t e r m s , but t h e h e t e r o g e n e i t y o f measurement 

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

s e c t o r makes i t f a i r l y i n e v i t a b l e t h a t a l l f l o w s w i l l be e x p r e s s e d i n 

money t e r m s , even though t h e y r e p r e s e n t p h y s i c a l q u a n t i t i e s . The 
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d i s t r i b u t i o n o f ou tput from one s e c t o r t o a n o t h e r i s e q u i v a l e n t t o t h e 

s a l e s by t h e s u p p l y i n g s e c t o r and t o t h e c o s t s o r p u r c h a s e s o f t h e i n p u t s 

by t h e u s i n g s e c t o r s . 

The s tandard i n p u t - o u t p u t m a t r i x i s an i n t e r l o c k i n g mechanism i n 

which each row r e p r e s e n t s a p a r t i c u l a r s e c t o r ' s output i n the b a s e 

p e r i o d . The c e l l a t which t h i s row i n t e r s e c t s w i t h any column c o n t a i n s 

t h e amount ( i n some s p e c i f i e d u n i t , u s u a l l y money) o f t h e row s e c t o r ' s 

output r e c e i v e d by t h e column s e c t o r . For example , l o o k i n g a t Tab le I , 

which i s based on t h e I t a l i a n i n p u t - o u t p u t d a t a , under t h e row s e c t o r 

i d e n f i f i e d a s "Basic I n d u s t r y " , we can see t h a t o f t h e t o t a l output o f 

b a s i c i n d u s t r y ( 1 5 0 u n i t s ) , 25 a r e used up by a g r i c u l t u r e , 45 by e s t a b l i s h 

ments i n t h e b a s i c i n d u s t r y s e c t o r i t s e l f and 4 0 by p r o d u c e r s o f f i n i s h e d 

g o o d s . A l t e r n a t i v e l y , each column s e c t o r ' s c e l l e n t r i e s r e p r e s e n t t h e 

amount o f t h e row s e c t o r output r e c e i v e d by t h a t column s e c t o r a s i n p u t s , 

from t h e s u c c e s s i v e i n t e r s e c t i n g row s e c t o r s . For example , l o o k i n g a t 

T a b l e I , t h e r o l e o f the b a s i c i n d u s t r y as a p u r c h a s e r o f i n p u t s i s 

column B. I n t h i s c a s e , t h e t o t a l purchased from a l l i n d u s t r i e s i s 

60 u n i t s , 15 b e i n g from t h e s e r v i c e s ' s e c t o r and 45 from t h e b a s i c 

i n d u s t r y s e c t o r i t s e l f . 

I n a s tandard m a t r i x , i t i s cus tomary t o p l a c e t h e endogenous 

( i . e . p r o d u c i n g ) s e c t o r s f i r s t : r e a d i n g from t h e t o p , a l l endogenous 

s e c t o r rows a r e p l a c e d b e f o r e any o f t h e pr imary rows; and r e a d i n g from 

l e f t t o r i g h t , a l l endogenous s e c t o r columns a r e p l a c e d b e f o r e any 

exogenous ( i . e . f i n a l demand) s e c t o r co lumns . The next t o t h e l a s t 

row shows t h e d i s t r i b u t i o n o f p r i m a r y i n p u t s among column s e c t o r s . 

The second group o f columns from t h e l e f t s i d e shows t h e s e t o f i n p u t s 
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T a b l e 1 . I n p u t - O u t p u t M a t r i x Based on I t a l i a n Data 

Us ing S e c t o r s T o t a l I n t e r - F i n a l T o t a l 
Produc ing S e c t o r s 

C
Q

 A B F m e d i a t e Use Use Use 

S = S e r v i c e 2 0 25 15 80 1 4 0 60 2 0 0 

A = A g r i c u l t u r e 0 25 0 1 2 0 1 4 5 1 0 5 2 5 0 

B = B a s i c I n d u s t r y 0 25 45 4 0 1 1 0 4 0 150 

F = F i n i s h e d Goods 0 0 0 8o 80 320 4 0 0 

T o t a l Purchase 2 0 75 6o 320 4 7 5 

Pr imary I n p u t s 180 175 90 80 

T o t a l Outputs 200 250 150 4 0 0 

525 

1000 
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f l o w i n g t o t h e f i n a l demand s e c t o r s from t h e s u c c e s s i v e s u p p l y i n g s e c t o r 

rows . 

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

m a t r i x ( s e e T a b l e i t i s u s e f u l t o d i v i d e t h e m a t r i x i n t o f o u r d i f f e r 

ent q u a d r a n t s . The f i r s t quadrant ( i . e . upper r i g h t s e c t i o n ) i n c l u d e s a l l 

c e l l s showing i n d i v i d u a l f lows^from t h e endogenous rows t o t h e exogenous 

co lumns; t h a t i s , i t c o n t a i n s t h e f i n a l use o f t h e produced commodit ies 

and s e r v i c e s ( Y ^ ) broken down by major t y p e s o f use (l_^, C L , G^, and E ^ ) . 

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

f o l l o w i n g f o r m u l a : 

Y . » I . + C. + G. + E. ( l ) 
1 1 1 1 1 X ' 

The second quadrant ( i . e . upper l e f t s e c t i o n ) c o m p r i s e s t h e main 

p a r t o f t h e i n t e r i n d u s t r y a c c o u n t s and i s u s u a l l y c a l l e d t h e endogenous 

quadrant s i n c e a l l e n t r i e s a r e f l o w s from endogenous s e c t o r s t o endogenous 

s e c t o r s . Each e n t r y X _ i n d i c a t e s t h e amount o f commodity i used by 

s e c t o r j and measured i n c o n s t a n t u n i t s . The t o t a l i n t e r m e d i a t e use o f 

any commodity i s r e p r e s e n t e d by W^: 

W. = X . n + X _ + + X . . + — + X . (2) 
i i l 12 i j i n 

and t h e t o t a l p u r c h a s e s from o t h e r s e c t o r s by a p a r t i c u l a r i n d u s t r y i s 

g i v e n by U . : 
J 

u « x„ . + X „ . + + X . . + X . (3) 
J l j 2j i j n j 

The t h i r d quadrant ( i . e . l o w e r l e f t s e c t i o n ) c o n t a i n s i n p u t s which 

a r e "primary" i n t h e s ense o f not b e i n g produced w i t h i n t h e sys tem. In a 
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T a b l e 2 . Symbol i c I n p u t - O u t p u t M a t r i x 

Purchas ing S e c t o r s 

I n t e r m e d i a t e Use F i n a l Use supply 

S e c t o r 

o f t h e 

Economy 

S e c t o r 

1 . . . j . . . n 

T
o
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l 
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te
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se
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F
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se
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PH 

1 

. Q u a d r a n t I I . 

W 
1 

\ \ <\ Ei Yi Z 
1 

M X n 

1 1 

OJ 

. Q u a d r a n t I I . Quadrant I 

Producing i X . n X 
i i i n 

W. 
l 

I . C. S . E . 
1 1 1 1 

Y . 
l 

Z . 
l 

M. X . 
l l 

S e c t o r • 

n 
n i n j nn 

w 
n 

I C G E 
n n n n 

Y 
n 

Z 
n 

M X 
n n 

T o t a l Produced 
i n p u t s U U. U 

1 3 n 

Quadrant I I I Quadrant IV 

Primary i n p u t s 
( v a l u e added) V n V . V 

1 3 n 
V V V V 

1 C G E 
V V 

T o t a l 

P r o d u c t i o n xn X . X 
1 3 n 

I C G E Z M X 
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s t a t i c model t h e use o f e x i s t i n g c a p i t a l s t o c k i s a pr imary i n p u t , as 

i s t h e use o f t h e o t h e r pr imary f a c t o r s such as l a b o r and l a n d . The 

t o t a l payment f o r pr imary i n p u t s by each s e c t o r , t h e r e f o r e , c o r r e s p o n d s 

a p p r o x i m a t e l y t o t h e v a l u e added i n p r o d u c t i o n . Va lue added i s d e f i n e d 

as t h e d i f f e r e n c e between the v a l u e o f output and t h e c o s t o f i n p u t s 

produced o u t s i d e t h e g i v e n e s t a b l i s h e m e n t . The term V . w i l l r e p r e s e n t 
3 

t h e t o t a l use o f pr imary i n p u t s by a g i v e n s e c t o r : 

n 

V . = Z . - s X ' . (k) 
3 3 i = 1 i j 

The f o u r t h quadrant ( i . e . lower r i g h t s e c t i o n ) c o n t a i n s t h e 

d i r e c t input o f p r i m a r y f a c t o r s t o f i n a l u s e , which , i n Tab le 2 ' c o n s i s t s 

o f i n v e s t m e n t , c o n s u p t i o n , government and e x p o r t s . These t r a n s a c t i o n s 

do no t e n t e r i n t o most i n t e r i n d u s t r y m o d e l s , but t h e y should be recorded 

t o make t h e t o t a l s c o n s i s t e n t . 

The l a s t two columns o f Tab le 2' break down t h e t o t a l s u p p l y o f 

each commodity between import s and domes t i c p r o d u c t i o n . These import s 

may be t r e a t e d as a d e d u c t i o n from f i n a l use or may be added t o the 

pr imary i n p u t s . I f each commodity i s o n l y produced by one s e c t o r and 

t h e r e a r e no j o i n t p r o d u c t s , t h e t o t a l s u p p l y o f commodity i i s e q u a l 

t o t h e p r o d u c t i o n i n s e c t o r i p l u s import s t o s e c t o r : 

Z . = M. + X . ( 5 ) 1 1 1 

The s t r u c t u r e o f t h e i n p u t - o u t p u t t a b l e can be e x p r e s s e d by 

t h e f o l l o w i n g s y m b o l s : 

Z . = T o t a l s u p p l y o f commodity i . 
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x . 
1 

T o t a l p r o d u c t i o n o f commodity i . 

M. 
l 

= I m p o r t s o f commodity i . 

X . . 
i j 

= Amounts o f commodity i used i n s e c t o r j . 

Y . 
l 

F i n a l demand f o r commodity i . 

w. 
l 

= T o t a l i n t e r m e d i a t e use o f commodity i . 

u. 
J 

T o t a l use by s e c t o r j o f i n p u t s purchased from o t h e r i n d u s t r i e s 

V . 
J 

= T o t a l use o f pr imary u n i t s i n s e c t o r j . 

These symbols may be combined t o e x p r e s s t h e two b a l a n c e e q u a t i o n s 

f o r t h e i n p u t - o u t p u t m a t r i x . The f i r s t b a l a n c e e q u a t i o n a p p l i e s t o rows 

i n T a b l e !2. and s t a t e s t h a t f o r each commodity t o t a l supply i s e q u a l t o 

t o t a l demand, which i n t u r n , i s composed o f i n t e r m e d i a t e demand p l u s 

f i n a l demand: 

The second b a l a n c e e q u a t i o n a p p l i e s t o columns and s t a t e s t h a t t h e 

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

purchased from o t h e r s e c t o r s p l u s t h e v a l u e added i n t h a t s e c t o r : 

n 

W i t h i n t h e i n p u t - o u t p u t m a t r i x t h e r e are t o t a l s and r e l a t i o n s h i p s 

which have a n a l y t i c and economic meaning. As e x p r e s s e d i n t h e f i r s t 

b a l a n c e e q u a t i o n , t h e row and column t o t a l s a r e the same f o r each 

endogenous s e c t o r . A l s o , t h e v a l u e o f i t s output e q u a l s t h e v a l u e o f 

i t s sum o f i n p u t s . For t h e exogenous and pr imary input s e c t o r s t h e 

n 
Z . = M. + X . = £ X . . + Y . = W. + Y . 

I I l i j I I l 
Supply J Demand 

(6) 

X . = £ X . . + V . = TJ + V 
J 1 = 1 I J J J J 

(7) 
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s i t u a t i o n i s n o t t h e same. Here , t h e e q u a l i t y o f any p a r t i c u l a r row-

t o t a l w i t h any column t o t a l i s n o t l o g i c a l l y n e c e s s a r y or f a c t u a l l y 

p r o b a b l e , even where t h e t i t l e s o f a row and a column s e c t o r s p e c i f y a 

common s e t o f t r a n s a c t o r s . The t h i r d quadrant c o n t a i n s t h e pr imary 

i n p u t s used by endogenous s e c t o r s . Now, i f a l l endogenous s e c t o r s a r e 

p r o d u c i n g u n i t s and i f t h e exogenous column s e c t o r s i n c l u d e o n l y goods 

purchased by t r a n s a c t o r s c o n v e n t i o n a l l y i d e n t i f i e d as f i n a l b u y e r s 

( i . e . government , e x p o r t s , consumpt ion , e t c . ) then t h e sum o f i n p u t s 

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

wh ich , i n t h e m a t r i x , c o n s i s t s o f a l l e n t r i e s i n t h e f i r s t and f o u r t h 

q u a d r a n t . On t h e o t h e r hand, t h e sum o f pr imary i n p u t s d i s t r i b u t e d t o 

a l l s e c t o r s c o n s i s t s o f a l l e n t r i e s i n t h e t h i r d and f o u r t h quadrant . 

I t i s e v i d e n t t h a t t h e two t o t a l s , i . e . f i n a l good purchased and pr imary 

i n p u t s u p p l i e s , a r e e q u a l . I f t h e v a l u e o f i m p o r t s i s s u b t r a c t e d from 

t h e sum o f t h e exogenous s e c t o r s 1 t o t a l i n p u t s , t h e r e s u l t i s e x a c t l y 

t h e g r o s s n a t i o n a l p r o d u c t . As an a d d i t i o n a l p a r a l l e l , t h e s u r p l u s or 

d e f i c i t i n t h e b a l a n c e o f t r a d e i s shown by s u b t r a c t i n g t h e t o t a l o f t h e 

i m p o r t s row from t h e t o t a l o f t h e e x p o r t s column i n t h e exogenous g r o u p . 

From t h e s e r e l a t i o n s h i p s , i t i s e a s y t o demonstra te t h a t 

n n n n n 
E x . = s E x-;.; + s Y.. - E M.. 

i = l 1 1 = 1 j = l 1 J i = l i = l 
( 8 ) 

and adding a c r o s s a l l columns we h a v e : 

n n n n 
E X.; = E E X ; 

J = l J i = l j = l " 
(9) 

and s i n c e , 
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1=1 
(10) 

we may combine e q u a t i o n s ( 8 ) , ( 9 ) , and ( 1 0 ) , t o o b t a i n t h e e x p r e s s i o n 

f o r t h e b a s i c n a t i o n a l account.: 

T h i s a r i t h m e t i c a l a n a l y s i s u n d e r l i e s t h e v i ew t h a t an i n p u t -

output m a t r i x i s an expanded v e r s i o n o f t h e s tandard s o c i a l a c c o u n t s , 

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

W i t h t h e u n d e r s t a n d i n g t h a t t h e main purpose o f t h e i n p u t - o u t p u t 

model i s t o e x p l a i n t h e magnitude o f t h e i n t e r i n d u s t r y f l o w s i n terms 

o f t h e l e v e l s o f p r o d u c t i o n i n each s e c t o r , we a r e now ready t o p r e s e n t 

e q u a t i o n s f o r t h e sys tem r e p r e s e n t i n g an open model o f goods ( o r money) 

f l o w s . 

I t i s e s s e n t i a l t o d i s t i n g u i s h between an i n p u t - o u t p u t system 

o f goods f l o w s i n t erms o f a t a b l e or a s e t o f b a l a n c e e q u a t i o n s , and 

t h e i m p o r t a n t m a t r i x o f c o e f f i c i e n t s t h a t may be d e r i v e d from t h e above 

t a b l e and used f o r p r e d i c t i o n or a n a l y s i s . The f l o w o f goods t a b l e i s 

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

e x p r e s s e d i n terms o f e q u a t i o n s but which p o r t r a y s no p r o j e c t i v e r e l e 

vance or e m p i r i c a l a s s u m p t i o n s . However^with the assumpt ion . t h a t j ( a ) constant 

r e t u r n s t o s c a l e e x i s t ; ( b ) no p r o c e s s produces more than one p r o d u c t , 

and ( c ) a g i v e n p r o d u c t i s o n l y s u p p l i e d by one s e c t o r , L e o n t i e f has 

n n n 

i = l 1=1 j = l 
( 1 1 ) 

4.2 The Basic Moael 
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b r o u g h t t h i s sys tem t o t h e p o i n t o f t r a n s i t i o n from a mere i n t e r r e l a t e d 

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

t h a t t h e term "a. " i s not s i m p l y a chance a v e r a g e i n p u t o f i p e r u n i t 

o f ou tput o f b u t a r e l a t i v e l y s t a b l e r a t i o r e s u l t i n g from a c h a r -

"til 
a c t e r i s t i c and c o n t i n u i n g t e c h n o l o g y i n t h e p r o d u c t i o n o f t h e j — good 

o u t p u t . 

I n o r d e r t o c a r r y out a c o n c e p t u a l r e p r e s e n t a t i o n o f t h e open 

system m o d e l , we w i l l l e t Z , Z^> Zj_> • • • z

n s tand f o r t h e t o t a l s o f 

p r o d u c i b l e o u t p u t s , and Z q s tand f o r t h e t o t a l o f a pr imary nonproduced 

good such as l a b o r ; l e t Y , Y , . . . , Y s tand f o r the t o t a l f i n a l 
1 2 n 

consumption o f each o f the produced g o o d s ; l e t X stand f o r t h e 

amount o f i n p u t o f t h e i — good used i n t h e p r o d u c t i o n o f the j — 

good o u t p u t . T h e r e f o r e , X . r e p r e s e n t s t h e l a b o r used f o r t h e p r o -
o j 

d u c t i o n o f t h e output o f good j . 

The f i r s t r e l a t i o n which w i l l be c o n s i d e r e d i s t h a t t h e t o t a l 

output o f any good , Z , i s the sum o f f i n a l consumption Y^ and i n t e r 

mediary i n p u t s X „ , so t h a t : 
Z . = X . . + X . + — X . + Y . (12) 

l i j i 2 m i 

Making use o f t h e a s sumpt ions t h a t no p r o c e s s produces more than 

one p r o d u c t , and t h a t t h e r e e x i s t c o n s t a n t r e t u r n s t o s c a l e , i t i s 

p o s s i b l e t o r e l a t e t h e t o t a l output o f a good t o i t s i n p u t s so t h a t : 

Z . = F ( X , X X ) ( 13 ) 
J o j i j n j 

and assuming t h a t each input X . . i s r e q u i r e d i n f i x e d p r o p o r t i o n s t o 
L J 

t h e output Z j , we o b t a i n t h e t e c h n i c a l c o e f f i c i e n t which i s d e r i v e d by 
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d i v i d i n g each i n t e r i n d u s t r y p u r c h a s e by t h e t o t a l output o f t h e s e c t o r , 

such t h a t : 

X 

a. . = ^ (14) 

T h i s c o e f f i c i e n t r e p r e s e n t s t h e r a t i o o f t h e input u n i t r e q u i r e d per 

output u n i t . Combining e q u a t i o n s ( 12 ) and ( l U ) we o b t a i n f o r each 

v a r i a b l e : 

Z i = a i l Z l + a ! 2 Z 2 + Y l 

S a Z + Y f o r i = 1 , 2 , — n ( 1 5 ) 
j = l J J 

I t i s now p o s s i b l e t o f o r m u l a t e a procedure which w i l l enab le us 

t o de termine t h e g r o s s o u t p u t s which would meet s p e c i f i e d f i n a l con

sumption r e q u i r e m e n t s . I n o r d e r t o c l a r i f y t h i s p r e s e n t a t i o n we w i l l 

assume t h a t we a r e d e a l i n g w i t h a v e r y s imple economy which c o n s i s t s 

o f o n l y two producer i n d u s t r i e s and one pr imary i n d u s t r y . Such economy 

may be r e p r e s e n t e d by Table 3* .;t 

T a b l e 3...... S i m p l i f i e d I n p u t - O u t p u t M a t r i x 

I n p u t s t o I n p u t s t o T o t a l Output 
I n d u s t r y I I n d u s t r y I I F i n a l Demand of I n d u s t r y 

I n d u s t r y I 

I n d u s t r y I I 

Labor 

X 
1 1 

X 21 

X 
01 

X 12 

X 22 

X 
02 
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D i v i d i n g each term X . . by t h e t o t a l output Z . , a s e t o f t e c h n i c a l 

c o e f f i c i e n t s f o r t h i s economy i s p o r t r a y e d i n Table h. 

T a b l e h. T e c h n i c a l C o e f f i c i e n t s 

Input t o 
I n d u s t r y I 

Input t o 
I n d u s t r y I I F i n a l Demand 

T o t a l Output 
o f I n d u s t r y 

I n d u s t r y I 

I n d u s t r y I I 

Labor 

a 

1 1 

a 2 1 
A O I 

a 
12 

a 
2 2 

a 
0 2 

Y i 

Y 2 

\ 

Z 
0 

S t a r t i n g w i t h the' f i n a l demands Y and Y^ i t w i l l be p o s s i b l e t o 
1 2 ^ 

a r r i v e a t the t o t a l p r o d u c t i o n r e q u i r e d wi th the a i d o f the f o l l o w i n g 

p r o c e d u r e : t o t h e f i n a l demand Y^ o f t h e commodity produced by i n d u s t r y 

I , we add the " f i r s t round" input r e q u i r e m e n t s o f commodity I , which i s : 

a i l Y l + a 1 2 Y 2 

We then proceed t o t h e "second round" of i n p u t s o f commodity I i n t o each 

o f the f o u r f i r s t round i n p u t s . For commodity I we would h a v e : 

a i l ( a i l Y l + a i 2 V +
 a i 2 ( a 2 1 Y l + a 2 2 V ( l 8 ) 

and f o r commodity I I : 

a 2 1 ( a i l Y l + a ! 2 V +
 a 2 2 ( a 2 1 Y l + a 2 2 V 

N e x t , we may go t o the "th ird round" i n p u t s and so on, u n t i l we 

a r r i v e a t t h e k — round i n p u t . However, i t i s e v i d e n t from t h e form o f 
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t h e f i r s t and second round terms e s t a b l i s h e d p r e v i o u s l y , t h a t t h e g e n e r a l 

s o l u t i o n -wi l l be o f t h e f o r m : 

\ = Yl + allYl +
 a l 2 Y 2

 + —" + all( ailYl + a i 2 V 

+ a l 2 ( a 2 1 Y l
 + a

2 2 V ( 2 0 ) 

When a l g e b r a i c a l l y manipu la ted e q u a t i o n ( 2 0 ) w i l l a c q u i r e t h e f o l l o w i n g 

form: 

Z = Y + a Y + a 2 Y + a a Y + 
1 1 1 1 1 1 1 1 12 2 1 1 

+ a ! 2 Y 2
 +

 a l i a i 2 Y 2 + a ! 2 a 2 2 Y 2 + 

\ = ( 1 + all + all2 +
 a ! 2 a 2 1

 + Yl + 

( a ! 2 + a H a i 2 + a i 2 a 2 2 + — "> Y 2 ( 2 1 ) 

L e t t i n g A s u b s t i t u t e f o r t h e term ( l + a ^ + + ^2^21 + ^ a n d 

Tor t h e term (a.-^ + a n a i 2 + a l 2 a 2 2 + ^ i n e ( l u a ' t i o n w e 

a r r i v e a t : 

Zl = A 1 1 Y 1 + A 1 2 Y 2 ( 2 2 ) 

and s i m i l a r l y f o r commodity I I : 

^ = A^_ Y . + A Y „ ( 2 3 ) 2 2 1 1 22 2 v J 

W i t h t h e a i d o f e q u a t i o n s ( 2 2 ) and ( 2 3 ) i t i s c l e a r l y seen t h a t 

t h e g r o s s o u t p u t s a r e l i n e a r f u n c t i o n s o f t h e f i n a l demands. However, 

i t i s d e s i r a b l e t o f i n d an e a s i e r way t o e v a l u a t e t h e A f s . To do so 

we c o n s t r u c t Y ^ i n two s t e p s : ( l ) t h e f i n a l consumption i t s e l f Y ^ and 
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(2) t h e supplementary demand. The g r o s s output n e c e s s a r y t o support 

t h i s supplementary demand w i l l be a]_]_Y]_ + a]_2Y2^ + A 12^ a 21 Y l + a22 Y2^ 

which when added t o f i n a l consumption Y ^ , g i v e s : 

Zl = Yl + All ( ailYl + +
 A 12 ( a 21 Y l

 + ^ 

- (1 + A l A l + A 1 2 a 2 1 ) Y 1 + ( A u a 1 2 + (24a) 

S i m i l a r l y : 

Z 2 = Y 2 + A 21 ( a i l Y 2 + a l 2 Y 2>
 + V a 2 1 Y l +

 <25> 

m ( A 2 l a l l
 +

 A 22 a 21 ) Y l
 + ^ +

 A21 a12 + A 2 2 a 2 2 ) Y 2 ^ 

Having o b t a i n e d e q u a t i o n s ( 2 2 ) , (23) , ( 2 4 a ) , and (25a) we now have two 

ways o f c a l c u l a t i n g t h e v a l u e s o f Z ^ and Z . S i n c e b o t h o f t h e s e methods 

g i v e t h e same r e s u l t , i t i s p o s s i b l e t o compare c o r r e s p o n d i n g c o e f 

f i c i e n t s : 

All = 1 + a iA l +
 a21A12 

A 12 = a!2All
 +

 a22A12 ( 2 6 ) 

or 

(1 - a i l ) A x l - a 2 1 A 1 2 = 1 

a i 2 A l l " " a22^ A12 = ° ^ 

Ey s u b s t i t u t i o n , e q u a t i o n s (26) and (27) can be s o l v e d t o o b t a i n t h e 
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v a l u e s o f A and A ^ . : 

For Z ^ , we o b t a i n : 

1 " app 
A n = 7 w — ^ < 2 8 > 

( 1 - a ^ X l - a 2 2 ) - a 1 2 a 2 1 

A 1 2 = — ^ (29) 
( l - a i ; L ) ( l - a 2 2 ) - a 1 2 a 2 1 

a 2 1 
21 ( l - a x l ) ( l - a 2 2 ) - a 1 2 a 2 1 

A 1 " a l l 
2 2 U - a ^ n i - a 2 2 ; - a 1 2 a 2 1

 3 0 

S u b s t i t u t i n g t h e v a l u e s o b t a i n e d f o r A , A ^ 2 , A , and A 2 2 i n e q u a t i o n s 

(22) and ( 2 3 ) , we a r r i v e a t our f i n a l s o l u t i o n f o r t h e computat ion o f 

t h e t o t a l output based on t h e f i n a l demand: 

1 - a 2 2 a ! 2 , s 

Z = Y + 1 (32) 
( l - a n ) ( l - a 2 2 ) - a 1 2 a 2 1 ( l - a ^ ) ( l - a 2 £ , ) - a ^ a ^ S 

a 2 1

 1 - a

x l 

Z 2 =

 ( l . a i i ) ( l - a 2 2 ) - a 1 2 a 2 1

 X l + ( l - a ^ ) ( l - a ) - a ^ X 2 ( 3 3 ) 

I n o r d e r t o a p p r e c i a t e t h e r e s u l t s o b t a i n e d w i t h t h e p r e v i o u s l y 

d e r i v e d f o r m u l a s a n u m e r i c a l example w i l l be p r e s e n t e d . Thi s example 

w i l l a s s i g n s p e c i f i c v a l u e s t o t h e s i m p l i f i e d economic system shown 

i n T a b l e 4 . These v a l u e s a r e g i v e n i n Tab le 5-
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Tab le 5- S i m p l i f i e d I n p u t - O u t p u t M a t r i x 
w i t h Numerica l V a l u e s . 

I n p u t s t o I n p u t s t o 
A g r i c u l t u r e M a n u f a c t u r i n g F i n a l Demand T o t a l 

A g r i c u l t u r e 25 175 50 250 

M a n u f a c t u r i n g 4 0 20 6o 120 

Labor 10 4 0 0 50 

T a b l e 6 shows a s e t o f t e c h n i c a l c o e f f i c i e n t s based on d a t a 

g i v e n i n T a b l e 5. 

Table. .6' . T e c h n i c a l C o e f f i c i e n t s " f o r S i m p l i f i e d 
I n p u t - O u t p u t M a t r i x . 

A g r i c u l t u r e 

M a n u f a c t u r i n g 

Labor 

I n p u t s t o 
A g r i c u l t u r e 

0 . 1 0 

0 . 1 6 

0 . 0 4 

I n p u t s t o 
Manufac tur ing F i n a l Demand T o t a l 

1.46 

0 .17 

0.33 

50 

60 

250 

120 

50 

From e q u a t i o n s (28) , (29) , ( § 0 ) ; . and ( 3 l ) ; t h e v a l u e s f o r A , k^> k

2l> 
and A a r e o b t a i n e d as f o l l o w s : 

A = . . . . 1 . - ° - 1 7 . . . 0 1 8 2 2 . . = : ! . 6 1 • 

1 1 ( i - . i ) ^ i r . . i T j R ( i ;46)(o.i6); .0 .513 

A = hhL. - 2 Sk 

1 2 ( l - . l ) ( l - . 1 7 ) - ( 1 . 4 6 ) ( 0 . 1 6 ) 0.513 
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A, 
0 . 1 6 O . 160 

0 . 5 1 3 = 0 . 3 1 '21 -. ( 1 - . 1 ) ( 1 - . 1 7 ) - ( 1 . 4 6 ) ( 0 . 1 6 ) 

A, 1 - . 1 
0 . 5 1 3 

1 .75 ' 2 2 ' - ( 1 - . 1 ) ( 1 - . 1 7 ) ; - ( I . 4 6 X 0 . I 6 ) 

S u b s t i t u t i n g t h e s e v a l u e s i n e q u a t i o n s ( 2 2 ) and ( 2 3 ) , we o b t a i n t h e 

t o t a l output n e c e s s a r y t o s a t i s f y t h e s p e c i f i e d demand : 

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

ones a l r e a d y a v a i l a b l e i n T a b l e 6, t h u s p r o v i n g t h e u s e f u l n e s s o f t h i s 

p r o c e d u r e i n s o l v i n g t h i s t y p e o f i n p u t - o u t p u t p r o b l e m s . However, i t 

i s apparent t h a t as t h e s i z e , o f t h e i n p u t - o u t p u t m a t r i x i n c r e a s e s , 

t h e e x p r e s s i o n s f o r t h e A. . f a c t o r s become more and more complex . 

The L e o n t i e f i n p u t - o u t p u t model c o n s i s t s o f n i d e n t i t i e s , each 

s p e c i f y i n g t h a t t h e v a l u e o f t h e output e q u a l s t h a t o f t h e c o s t o f 

i n p u t s p l u s p r o f i t s . 

L e t p . be t h e p r i c e o f t h e product o f i n d u s t r y i , p . t h e u n i t 

c o s t o f p r o d u c t j used by industry i , w t h e wage r a t e , a n d q^ t h e p r o f i t s p e r 

u n i t o f output i n i n d u s t r y i . Let & n + -]_ ^ D e t h e l a b o r input c o e f f i c i e n t 

o f i n d u s t r y i . W i t h t h i s s e t o f v a r i a b l e s t h e u n i t c o s t o f p r o d u c t i 

w i l l be denoted b y : 

z = ( 1 . 6 1 X 5 0 ) + 2 . 8 4 ( 6 0 ) = 2 5 0 . 9 

z 2 = ( 0 . 3 1 X 5 0 ) + 1.75 ( 6 0 ) = 1 2 0 . 5 

4 . 3 P r i c e R e l a t i o n s h i p 

n 
E 4 j Pg + va 

a = 1 
'n+1, i 

(34) 
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and t h e p r i c e f o r one u n i t o f c o s t i w i l l b e : 

n 

I f we c o n s i d e r a l o n g - r u n c o m p e t i t i v e e q u i l i b r i u m , p r o f i t s v a n i s h i n 

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

p I = £
 a i 3 P 3 + > , i ( 3 6 ) 
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CHAPTER IV 

CONCLUSIONS 

5*1 Interpretation of the Results 

The end r e s u l t o f t h e i n p u t - o u t p u t computat ions c o n s i d e r e d i n t h i s 

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

a c t i v i t y r e q u i r e d from t h e d i f f e r e n t s e c t o r s o f t h e economy under t h e 

assumed c o n d i t i o n s . 

The c o m p u t a t i o n s a r e u s u a l l y c a r r i e d out by making use o f c o e f 

f i c i e n t s o f p r o d u c t i o n which i n some c a s e s w i l l p r o v i d e t h e answer t o 

t h e problem i n i t i a l l y p o s e d . For o t h e r p r o b l e m s , however , t h e c o e f 

f i c i e n t s o f p r o d u c t i o n w i l l de t ermine t h e p r o d u c t i o n l e v e l s which i n 

t u r n may o n l y be an i n t e r m e d i a t e s t e p i n s o l v i n g f o r the problem o f 

i n t e r e s t . R e a l i n t e r e s t , f o r example , may l i e i n t h e employment i m p l i 

c a t i o n s o f t h e c o n d i t i o n s i n i t i a l l y assumed, i n which c a s e s e v e r a l 

e s t i m a t e s o f p r o d u c t i v i t y may be combined w i t h p r o d u c t i o n f i g u r e s t o 

y i e l d i n d u s t r y employment e s t i m a t e s . 

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

g e n e r a l methodo logy o f i n p u t - o u t p u t a n a l y s i s remains s i m i l a r throughout 

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

a c c o r d i n g t o t h e s t a t e m e n t o f t h e prob lem. 

5.2 E v a l u a t i o n o f t h e Worth o f I n p u t - O u t p u t A n a l y s i s 

One o f t h e important uses t h a t an a n a l y t i c a l t o o l can have i s 

t h e a b i l i t y t o make good p r e d i c t i o n s o f important f a c t s , and t h i s i s 
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one o f t h e c r i t e r i a on which i n p u t - o u t p u t a n a l y s i s may be j u d g e d . Thi s 

judgment may be viewed from a t h e o r e t i c a l and from an e m p i r i c a l p o i n t o f 

v i e w . 

5 . 2 . 1 T h e o r e t i c a l E v a l u a t i o n 

From t h e p o i n t o f v i ew o f a c c e p t e d economic t h e o r y , i n p u t - o u t p u t 

a n a l y s i s i s condemned. The r e a s o n i s t h a t t h e a c c e p t e d t h e o r y s t a t e s 

t h a t t h e p r o p o r t i o n s i n which i n p u t s a r e combined i n p r o d u c t i o n depend 

upon t h e r e l a t i v e p r i c e s o f t h e i n p u t s ; however, i n p u t - o u t p u t a n a l y s i s 

has v i o l a t e d t h i s law by assuming t h a t i n p u t p r o p o r t i o n s a r e f i x e d 

t e c h n o l o g i c a l l y . N e v e r t h e l e s s , t h e d e f e n d e r s o f i n p u t - o u t p u t a n a l y s i s 

d e c l a r e t h a t t h i s a s sumpt ion does n o t n u l l i f y i t s v a l i d i t y s i n c e even 

though s u b s t i t u t i o n among i n p u t s t a k e s p l a c e , i t i s i n c o n s e q u e n t i a l 

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

i s t h a t t h e a n a l y s t may a d j u s t h i s t e c h n i c a l c o e f f i c i e n t s t o t a k e i n t o 

account any i m p o r t a n t s u b s t i t u t i o n t h a t may t a k e p l a c e . 

5 .2 .2 E m p i r i c a l E v a l u a t i o n 

The u s u a l t e r m i n o l o g y which has been adopted i s perhaps m i s 

l e a d i n g i n s t a t i n g t h a t the i n p u t - o u t p u t model d e t e r m i n e s i n d u s t r y 

o u t p u t s and p r i m a r y i n p u t s r e q u i r e d f o r a g i v e n f i n a l demand. The 

c e r t a i n t y o f t h e s e r e q u i r e m e n t s h o l d s o n l y so f a r a s t h e f o r m a l 

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

model i m p l i e s p r e c i s e output s o l u t i o n v a l u e s . How c l o s e t h e l a t t e r 

comes t o t h e a c t u a l i n d u s t r y o u t p u t s a s s o c i a t e d w i t h such a b i l l o f goods 

i s a m a t t e r f o r f a c t u a l t e s t , and depends on t h e e m p i r i c a l v a l i d i t y and 

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

economic p r o c e s s e s . 



he 
The v a l u e o f t h e i n p u t - o u t p u t t a b l e showing t h e f l o w o f goods and 

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

a n a l y t i c a l p o i n t o f v i e w . Such a t a b l e , which may be c o n s t r u c t e d by 

h a v i n g a c l a s s i f i c a t i o n scheme- «and a g r e a t q u a n t i t y o f d a t a makes no 

a s s u m p t i o n s about s u b s t i t u t i o n o f r e s o u r c e s or c o n s t a n t r e t u r n s t o s c a l e 

and does n o t c o n s i d e r p r o d u c t i o n f u n c t i o n s . The i n p u t - o u t p u t t a b l e i s 

o n l y a c o n t r i b u t i o n t o t h e f a c t u a l knowledge o f t h e economic sys tem. 

However, t h e i n p u t - o u t p u t a n a l y s i s has a much d i f f e r e n t and s i g n i 

f i c a n t l y more m e a n i n g f u l v a l u e as determined i n our p r e v i o u s d i s c u s s i o n . 

A l t h o u g h i n p u t - o u t p u t a n a l y s i s i s o f g r e a t p r a c t i c a l v a l u e , t h e r e 

a r e numerous s h o r t c o m i n g s which a r e i n h e r e n t t o such an a n a l y s i s . Some 

o f t h e s e f a u l t s a r e n o t i c e a b l e when i t i s r e a l i z e d t h a t a s i m p l e 

L e o n t i e f mode l would n e v e r be a b l e t o e x p l a i n why i n p e r i o d s o f p r o s p e r i t y 

t h e food p r i c e s r i s e r e l a t i v e t o o t h e r p r i c e s . 

5.3 Recent Developments i n I n p u t - O u t p u t A n a l y s i s 

The p h i l o s o p h y o f i n p u t - o u t p u t a n a l y s i s has been i n c o r p o r a t e d i n 

one o f t h e most a m b i t i o n s r e s e a r c h p r o j e c t s concerned w i t h t h e s t r u c t u r e 

o f t h e American economy. This r e s e a r c h s t u d y , known as "The Brookings 

Q u a r t e r l y Econometric Model o f t h e Uni ted S t a t e s " c l a s s i f i e s t h e 

economy i n t o h5 s e c t o r s and then q u a n t i f i e s t h e f l o w s between t h e 

s e c t o r s by means o f e conometr i c e q u a t i o n s . These e q u a t i o n s i n c l u d e 

wage r a t e e q u a t i o n s , p r o d u c t i o n f u n c t i o n s , hours worked e q u a t i o n s , 

p r i c e e q u a t i o n s , and f i n a l demand r e g r e s s i o n s . I n o t h e r words , the 

Brook ings model c a p i t a l i z e s on t h e e m p i r i c a l s t r e n g t h s o f i n p u t - o u t p u t 

a n a l y s i s and m i n i m i z e s i t s t h e o r e t i c a l weaknesses by i n t r o d u c i n g t i m e -

dependent f u n c t i o n a l r e l a t i o n s h i p s between model v a r i a b l e s . Due t o i t s 
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i n g e n i o u s c o n c e p t s , t h e Brookings model can be used t o g i v e q u a n t i t a t i v e 

answers t o such prob lems as f o r e c a s t i n g , s i m u l a t i o n o f t h e e f f e c t s o f 

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

I n f i n a l c o n c l u s i o n , i t may be s t a t e d t h a t t h e i n t r o d u c t i o n o f 

e c o n o m e t r i c methods i n t o t h e i n p u t - o u t p u t a n a l y s i s e l i m i n a t e s most o f 

i t s t h e o r i t i c a l f l a w s . W i t h t h e a d d i t i o n o f e c o n o m e t r i c s , t h e range bf 

a p p l i c a t i o n s o f i n p u t - o u t p u t models c o v e r s not o n l y t h e s tudy o f sys tems 

s t r u c t u r e but a l s o t h e i r b e h a v i o r a l a s p e c t s . 
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