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Abstract:
Scope and Method of Study The overall objective of this study was to analyze the interdependence that
exists among and between Montana's economic sectors. The Leontief input-output model was used to
carry out the analysis. The Montana model consisted of 12 endogenous sectors and 7 exogenous
sectors. Secondary data was used to formulate the transactions matrix of the model. The transactions
matrix presents the flow of goods and services, measured in dollar terms, between the sectors of the
model during the calendar year 1963. The technical coefficients matrix of the endogenous sectors was
then computed from the flow table. The technical coefficients matrix was inverted to get the matrix of
interdependence coefficients. Sector output and income multipliers were derived from the
interdependence coefficients of the model. Methods of adjusting the multipliers to handle special cases
of output distribution were developed. A method of isolating the expansionary effects of an increase in
personal income which results from increased production levels of the sectors was developed. A
method of appraising the direction and degree of interdependence was also developed.

Findings and Conclusions Montana is dependent upon external markets for the sale of agricultural and
manufacturing output. These sectors account for 30 percent of the total output of the state and 60
percent of their output is exported. These sectors also have the greatest economic impact with respect
to a change in sector production, as indicated by the relative sizes of the sector output multipliers.

The Montana economy exhibits a very low degree of interdependence as compared to the national
economy. The triangularized Montana transactions matrix shows that the remaining sectors of the
economy are technically independent of the Livestock and Livestock Products sector and the Food and
Kindred Products sector. One-way interdependence is also evident in the relationships of the remaining
sectors. The amount of one-way interdependence shows that Montana is relatively much less developed
than the national economy. 
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ABSTRACT

Scope and M e th o d 'o f  S tudy

T h d ■o v e r a l l  o b j e c t iv e  o f  t h i s  s tu d y  was to  a n a ly z e  th e  in te rd e p e n d e n c e  
t h a t  e x i s t s  among and b e tw een  M o n ta n a 's  econom ic s e c t o r s .  The L e o n t ie f  
in p u t - o u tp u t  m odel was u se d  to  c a r r y  o u t th e  a n a l y s i s .  The M ontana m odel 
c o n s i s t e d  o f  12 endogenous s e c t o r s  and 7 exogenous s e c t o r s .  S econdary  
d a ta  was u sed  to  f o rm u la te  th e  t r a n s a c t i o n s  m a tr ix  o f  th e  m o d el. The 
t r a n s a c t i o n s  m a t r ix  p r e s e n t s  th e  f lo w  o f  goods and s e r v i c e s ,  m easured  
i n  d o l l a r  te r m s ,  b e tw een  th e  s e c t o r s  o f  th e  m odel d u r in g  th e  c a le n d a r  
y e a r  1963 . The t e c h n i c a l  c o e f f i c i e n t s  m a t r ix  o f  th e  endogenous s e c to r s  
was th e n  com puted from  th e  f lo w  t a b l e .  The t e c h n i c a l  c o e f f i c i e n t s  
m a t r ix  was i n v e r t e d  to  g e t  th e  m a t r ix  o f  in te rd e p e n d e n c e  c o e f f i c i e n t s . 
S e c to r  o u tp u t  and incom e m u l t i p l i e r s  w ere  d e r iv e d  from  th e  in te rd e p e n d e n c e  
c o e f f i c i e n t s  o f  t h e  m o d el. M ethods o f  a d ju s t i n g  th e  m u l t i p l i e r s '  to  
h a n d le  s p e c i a l  c a s e s  o f  o u tp u t  d i s t r i b u t i o n  w ere d e v e lo p e d . A m ethod 
o f  i s o l a t i n g  th e  e x p a n s io n a ry  e f f e c t s  o f  an i n c r e a s e  i n  p e r s o n a l  incom e 
w hich  r e s u l t s  from  in c r e a s e d  p r o d u c t io n  l e v e l s  o f th e  s e c t o r s  was 
d e v e lo p e d . A m ethod o f  a p p r a i s in g  th e  d i r e c t i o n  and d e g re e  o f  i n t e r ­
depen d en ce  was a ls o  d e v e lo p e d .

F in d in g s  and C o n c lu s io n s  '

M ontana i s  d e p e n d en t upon e x t e r n a l  m a rk e ts  f o r  th e  s a l e  o f  
a g r i c u l t u r a l  and m a n u fa c tu r in g  o u t p u t . T h ese  s e c t o r s  a c c o u n t f o r  .30 
p e r c e n t  o f  th e  t o t a l  o u tp u t  o f  th e  s t a t e  and 60 p e r c e n t  o f  t h e i r  o u tp u t  
i s  e x p o r te d .  T hese  s e c t o r s  a l s o  h av e  th e  g r e a t e s t  econom ic im p ac t 
w i th  r e s p e c t  to  a change  i n  s e c t o r  p r o d u c t io n ,  a s  i n d i c a t e d  by th e  
r e l a t i v e  s i z e s  o f  th e  s e c t o r  o u tp u t  m u l t i p l i e r s .

The M ontana economy e x h i b i t s  a v e ry  low  d e g re e  o f  in te rd e p e n d e n c e  
as com pared to  the-' n a t i o n a l  economy. The t r i a n g u l a r i z e d  M ontana t r a n s ­
a c t io n s  m a t r ix  shows t h a t  t h e  re m a in in g  s e c t o r s  o f  th e  economy a re  
t e c h n i c a l l y  in d e p e n d e n t o f  th e  L iv e s to c k  and L iv e s to c k  P ro d u c ts  s e c to r  
and th e  Food and K in d red  P ro d u c t s -’s e c t o r .' ■ One-way in te rd e p e n d e n c e  i s  
a ls o  e v id e n t  i n  th e  r e l a t i o n s h i p s  o f  th e  re m a in in g  s e c t o r s . - .  The amount 
o f  one-w ay in te rd e p e n d e n c e  shows t h a t  M ontana i s  r e l a t i v e l y  much l e s s  ■ 
d e v e lo p e d  th a n  th e  n a t i o n a l  economy.



CHAPTER I — INTRODUCTION

T a y lo r  h as  s a i d  t h a t  M ontana i s  i n . t h e  p ro c e s s  o f  t r a n s i t i o n  from

a p r e - i n d u s t r i a l  s t a t e  to  an  i n d u s t r i a l  s t a t e .  I /  He d e s c r ib e s  th e

p r e - i n d u s t r i a l  s t a t e  a s  f o l lo w s .  I t  i s  c h a r a c t e r i z e d  by a  c o n c e n t ra -  
.

t i o n  .of r e s o u r c e s  i n  " p r im a ry "  i n d u s t r i e s  su ch  as a g r i c u l t u r e  and 

m in in g . The p r e - i n d u s t r i a l  s t a t e ' s  p o p u la t io n  i s  p re d o m in a n tly  r u r a l ,  

w i th  l o c a l  governm en t u n i t s  d e s ig n e d  to  s e r v i c e  th e  r u r a l  p o p u la t io n .  

In te rd e p e n d e n c e  o f  econom ic a c t i v i t i e s  i s  a l s o  v e ry  low . He d e s c r ib e s  

th e  i n d u s t r i a l  s t a t e  a s  f o l lo w s .  I t  i s  c h a r a c te r i z e d  by a  c o n c e n t r a t io n  

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

m a n u fa c tu r in g . The p o p u la t io n  i s  p re d o m in a n tly  u rb a n , and  s e r v i c e  

i n d u s t r i e s  d e v e lo p  to  s u p p ly  th e  needs o f  th e  u rb an  p o p u la t io n .  

In te rd e p e n d e n c e  o f  econom ic a c t i v i t i e s  r e a c h e s  a h ig h  l e v e l ,  and 

governm en t u n i t s  a r e  d e s ig n e d  to  s e r v e  th e  n eeds o f  an  u rb a n  

p o p u la t io n .  ■ .

The t r a n s i t i o n a l  economy l i e s ,  som ew here be tw een  th e  p r e - i n d u s t r i a l  

and  i n d u s t r i a l  eco n o m ies . T h e -p rim a ry  i n d u s t r i e s  a r e  d e c l in in g  r e l a t i v e  

to  th e  s e c o n d a ry  and s e r v i c e  i n d u s t r i e s ,  th e  p o p u la t io n  i s  ch an g in g  from  

r u r a l  to  u rb a n  .c e n te re d , and governm ent u n i t s  a r e  e x p e r ie n c in g  a change 

i n  th e  k in d  o f  governm ent a c t i v i t y  t h a t  m ust b e  p r o v id e d .

B u s in e s s  and governm en t l e a d e r s  i n  M ontana hav e  re c o g n iz e d  t h a t  

M ontana i s  i n  t h i s  t r a n s i t i o n a l  p e r io d  o f  d e v e lo p m e n t. _2/ O r g a n iz a tio n s

\J M au rice  C. T a y lo r ,  "M ontana i n  T r a n s i t i o n , "  M ontana B u s in e s s
Q u a r te r ly ,  F a l l  1967 , B u reau  o f  B u s in e s s  and Econom ic R e s e a rc h , 
U n iv e r s i ty  o f  M ontana, M is s o u la , 1 9 6 7 , p .  9 .

_2/ M ontana I n d u s t r i a l  H o r iz o n s , V o l. 5 , No. 4 , 1960; V o l . 5 , No. 6, 
1960; V o l. 8 , No. 4 , 1963; V o l. 9 , No. 4 , 1964, S t a t e  D epartm en t' 
o f  P la n n in g  and Econom ic D evelopm en t.



2

h av e  b e e n  e s t a b l i s h e d  by governm en t and b u s in e ssm e n  w ith  th e  g o a l  o f  

p ro m o tin g  econom ic d ev e lo p m en t i n  an  o r d e r ly  and d e s i r a b l e  p a t t e r n .

F o r exam ple , th e  M ontana S t a t e  P la n n in g  B oard  was o r i g i n a l l y  s e t  up in  

1935 , b u t  rem a in e d  i n  a  s t a t e  o f  lim bo f o r  many y e a r s . I t  was 

r e a c t i v a t e d  a g a in  on J u ly  I ,  1955 , f o r  th e  e x p re s s  p u rp o se  o f  p ro m o tin g  

econom ic d ev e lo p m en t. The S t a t e  P la n n in g  B oard  was r e o r g a n iz e d  by 

. a c t i o n  o f  th e  1967 M ontana L e g i s l a t u r e ,  and th e  name changed  to  th e  

" S ta t e  D ep a rtm en t o f  P la n n in g  and Econom ic D ev e lo p m en t,"  th e  name 

r e f l e c t i n g  th e  in c r e a s e d  i n t e r e s t  i n  econom ic d ev e lo p m en t.

C ity  and  c o u n ty  P la n n in g  B oards h av e  b e e n  s e t  up' by l o c a l  g overn ­

m ent u n i t s  f o r  th e  p u rp o se  o f  g u id in g  th e  econom ic g row th  p a t t e r n s  o f 

t h e i r  l o c a l i t i e s . - P la n n in g  i n s t i t u t e s  _3/ h av e  b een  h e ld  so  t h a t  th e  

l o c a l  p la n n in g  b o a rd s  can  g e t  t o g e th e r  w i th  th e  S t a t e  D ep a rtm en t 

o f  P la n n in g  and Econom ic D evelopm ent to  exchange  v ie w p o in ts  and id e a s  

f o r  p ro m o tin g  o r d e r ly  g ro w th .

B u s in e s sitien, th ro u g h  t h e i r  l o c a l  Chambers o f  Commerce, have  

e x p re s s e d  t h e i r  o p in io n s  and d e s i r e s  c o n c e rn in g  econom ic d ev e lo p m en t. 4 /  

M ontana I n t e r e s t s ,  I n c . , was o rg a n iz e d  by M ontana b u s in e s sm e n  f o r  

th e  s p e c i f i c  p u rp o se  o f  p ro m o tin g  econom ic grow th  i n  th e  s t a t e .  5j

_3/ M ontana P la n n in g  I n s t i t u t e s ,  c o -s p o n s o re d  by th e  A s s o c ia t io n  o f 
M ontana P la n n in g  B oards and th e  B u reau  o f  G overnm ent R e se a rc h  a t  
th e  U n iv e r s i ty  o f  M ontana. P ro c e e d in g s  h av e  b e e n  p u b l is h e d  by 
th e  B ureau  o f  G overnm ent R e s e a rc h , U n iv e r s i ty  o f  M ontana , M is s o u la .

1
4 /  "Chamber o f  Commerce P rom otes Econom ic D ev e lo p m en t,"  M ontana 

I n d u s t r i a l  H o r iz o n s , V o l. 6 , No. I ,  1961.

5 /  M ontana I n d u s t r i a l  H o r iz o n s , V o l . 4 , No. I ,  1968.



3

They h av e  re c o g n iz e d  t h a t  econom ic g row th  i s  v i t a l l y  n eed ed  i n  

M ontana.

The P rob lem

M o n ta n a 's  r a t e  o f  econom ic g row th  h a s  b e e n  v e ry  low com pared to  

th e  n a t i o n a l  a v e ra g e  s in c e  W orld War I I .  _6/ S e v e ra l  p e o p le  have  

e x p re s s e d  t h e i r  o p in io n s  as to  th e  r e a s o n s  f o r  th e  low g row th  r a t e  and 

w h a t a c t i o n s  th e  s t a t e  can  and s h o u ld  ta k e  to  p rom ote  econom ic g ro w th . IJ 
R e se a rc h  p r o j e c t s  h a v e  b e e n  u n d e r ta k e n  f o r  th e  p u rp o se  o f  a n a ly z in g  

th e  economy o f  th e  s t a t e  to  d e te rm in e  th e  r e a s o n s  f o r  th e  s lo w  grow th 

r a t e  and to  p ro p o se  means o f  im p ro v in g  i t .  One o f  th e s e  p r o j e c t s ,  

th e  U pper M idw est Econom ic S tu d y , ES/ encom passes th e  e n t i r e  a r e a  in  

th e  N in th  F e d e r a l  R e se rv e  D i s t r i c t .  The p ro c e d u re  o f  th e  U pper M idw est 

Econom ic S tudy  was f i r s t  to  make a d e t a i l e d  q u a n t i t a t i v e  d e s c r i p t i o n  o f  

th e  r e g io n s  econom y, fo llo w e d  by an  a n a ly s i s  o f  change i n  th e  econom ic 

s t r u c t u r e  and r e l a t i o n s h i p s  i n  th e  r e g io n .  9 /  ■

6 /  T a y lo r ,  0£_. c i t .

TJ P a u l  B . Blo m g re n , "The M ontana Economy i n  P e r s p e c t iv e , "  M ontana 
B u s in e s s  Q u a r te r ly ,  F a l l  1962 ; M axine Jo h n so n , "P ro b lem s o f  
Econom ic Growth i n  M o n tan a ,"  M ontana B u s in e s s  Q u a r te r ly ,  W in te r  
1963; and M au rice  C. T a y lo r ,  o p . c i t .

8 /  Jam es M. H en d erso n  and Anne 0 . K ru e g e r , N a t io n a l  Growth and Economic 
Change i n  th e  U pper M id w est, U n iv e r s i ty  o f  M in n e so ta  P r e s s ,  
M in n e a p o l is ,  1965 . '

9 /  Jo h n  R. B o r c h e r t ,  " R e g io n a l D evelopm ent and L o c a l P la n n in g ,"
P ro c e e d in g s  o f  th e  Second M ontana P la n n in g  I n s t i t u t e , M is s o u la , 
M ontana, S ep tem b er 16 and 17 , 1960 , B u reau  o f  G overnm ent R e se a rc h , 
U n iv e r s i ty  o f  M ontana, M is s o u la .
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I n  A ugust o f  1967 , th e  G overnor and th e  S t a t e  D ep a rtm en t o f  P la n n in g  

and  Econom ic D evelopm ent o f  M ontana a p p o in te d  th e  B ureau  o f  B u s in e ss  and 

Econom ic R e s e a rc h , U n iv e r s i ty  o f  M ontana, as th e  p r im a ry  c o n t r a c t o r s  fo r ' 

th e  s t a t e  p la n n in g  r e s e a r c h  and, d ev e lo p m en t p ro g ram . 10 /  I n  e s t a b l i s h i n g  

t h i s  p ro g ra m , th e  s t a t e  i m p l i c i t l y  r e c o g n iz e d  t h a t  th e  p ro b lem s o f  

d ev e lo p m en t t h a t  M ontana ! s '3e x p e r ie n c in g  can  b e  a l l e v i a t e d  th ro u g h  

p r o p e r  u s e  of- p la n n in g .  P la n n in g ,  h o w ev er, i f  i t  i s  t o .b e  o f  any u s e ,  

m ust b e  b a s e d  on know ledge o£ th e  eco n o m ic , d em o g rap h ic , a.nd 

s o c i o l o g i c a l  s t r u c t u r e  o f  th e  s t a t e .  T hus, r e s e a r c h  i n  th e s e  a re a s  

i s  a  p r e r e q u i s i t e  to  f o rm u la t io n  o f  e f f e c t i v e  d eve lopm en t p o l i c y .

The Need f o r  th e  S tu d y ■

The m odel u se d  i n  t h i s  s tu d y  i s  d e s ig n e d  to  show th e  i n t e r s  

depen d en ce  o f  econom ic a c t i v i t i e s  w i t h in  th e  s t a t e .  I t  i s  co n c e rn e d  

w i th  th e  a g g re g a te  o r  m acro -econom ic  a s p e c t s  o f  th e  econom y, n o t  w i th  

th e  m ic ro -e c o n o m ic  a s p e c t s  o f  th e  f irm s  t h a t  co m p rise  th e  economy.

The m odel i s  u s e f u l  f o r  i n d i c a t i n g  th e  p r e s e n t  econom ic r e l a t i o n s h i p s  

and can  b e  u se d  to . .p r e d i c t  th e  e f f e c t s  o f  some ty p e s  o f  econom ic 

ch an g es i n  th e  econom y, s u b j e c t  to  th e  fram ew ork  and a ssu m p tio n s  o f 

th e  m odel. ,

10 /  S t a t e  o f .M o n ta n a  P la n n in g  D esig n  S tu d y , B ureau  o f  B u s in e s s  and
Econom ic R e s e a rc h , U n iv e r s i ty  o f  M ontana, M is s o u la , 1968 , p . 103.

\
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The ty p e s  o f  econom ic change t h a t  can  b e  a n a ly z e d  by th e  m odel a r e  

changes i n  th e  l e v e l  o f  econom ic a c t i v i t y  o f  th e  s t a t e ' s  i n d u s t r i e s „

As th e  l e v e l  o f  a c t i v i t y  c h a n g e s , e i t h e r  by e x p a n s io n  o r  c o n t r a c t i o n  

o f  an  i n d u s t r y 's  o u tp u t ,  th e  e f f e c t s  o f  th e  change s p re a d  th ro u g h o u t 

th e  economy to  a  l a r g e r  o r  s m a l le r  d e g re e ,  d ep en d in g  upon th e  i n t e r ­

dependency  o f  t h e . i n d u s t r i e s  w i t h in  th e  • econom y„ The t o t a l  e f f e c t s  o f  

change can  b e  d iv id e d  i n t o  two c a t e g o r i e s : ( I )  th e  i n i t i a l  o r  d i r e c t

e f f e c t s ; and (2 ) th e  s e c o n d a ry  o r  i n d i r e c t  e f f e c t s .  F o r exam p le , 

assum e t h a t  a  m a n u fa c tu r in g  f i rm  d e c id e s  to  b u i ld  a- new p l a n t  i n  th e

s t a t e .  The d i r e c t  e f f e c t s  o f . t h i s  a c t i o n  in c lu d e  su c h  th in g s  as  th e
I .

i n c r e a s e  i n  em ploym ent and  p e r s o n a l  in co m e, an  in c r e a s e  i n  th e  ta x  

b a s e ,  and. th e  new demand f o r  in te r m e d ia t e  i n p u ts  u sed  by th e  p l a n t  

and p u rc h a s e d  from  o th e r  f irm s  i n  th e  econom y. The i n d i r e c t  e f f e c t s  

a r i s e  as  th e  economy re sp o n d s  and a d ju s t s  to  th e  d i r e c t  e f f e c t s A n  

i n c r e a s e  i n  consum er s p e n d in g  w i l l  o c c u r ,  due to  th e  i n c r e a s e  in

p e r s o n a l  incom e. ' F irm s s u p p ly in g  in te r m e d ia t e  in p u ts  to  th e  new p l a n t
/

w i l l  expand  t h e i r  a c t i v i t y ,  a g a in  i n c r e a s i n g  em ploym ent, in te r m e d ia te  

in p u t  dem and, e t c .  T hus, th e  i n i t i a l  im p a c t o f  th e  change i s  m u l t ip l i e d  

as  th e  economy a d ju s t s  to  'th e  new p l a n t .

O b je c t iv e s  o f  T h is  S tudy

The o v e r - a l l  g o a l  o f  t h i s  s tu d y  i s  to  q u a n t i f y  th e  s t r u c t u r a l  

in te r d e p e n d e n c e  o f  th e  econom ic e le m e n ts  i n  th e  M ontana econom y, th u s  

p r o v id in g  a  means o f  a n a ly z in g  th e  econom ic s t r u c t u r e  o f  th e  s t a t e .
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The s p e c i f i c  o b j e c t iv e s  o f  th e  s tu d y  a r e :

(1 ) To fo rm u la te  an  i n p u t - o u tp u t  m odel w h ich  w i l l  i l l u s t r a t e  

th e  s t r u c t u r a l  in te rd e p e n d e n c e  o f  th e  econom ic e n t e r p r i s e s  w i th in  

th e  S t a t e  o f  M ontana;

(2 ) To e s t im a te  d i r e c t  and i n d i r e c t  e f f e c t s  o f  ch an g es i n  th e  

economy u n d e r  th e  a s su m p tio n s  o f  th e  m odel;

(3 ) To a p p r a i s e  th e  d e g re e  o f  econom ic d eve lopm en t e x h ib i te d

by  th e  s t a t e ’ s economy as  com pared to  th e  economy o f  th e  U n ite d  S t a t e s ;

(4 ) To com pute th e  o u tp u t  and incom e m u l t i p l i e r s  f o r  th e  economy;

(5 ) To i l l u s t r a t e  th e  u s e f u ln e s s  o f  th e  m odel f o r  e v a lu a t in g  

econom ic ch a n g e .

The M ontana m o d e l 'in  t h i s  s tu d y  was c o n s t r u c te d  e n t i r e l y  from  

s e c o n d a ry  d a ta .  The s t a t i s t i c a l  a p p e n d ix  to  t h i s  s tu d y ,  A ppendix  A, 

d e s c r ib e s  th e  m ethodo logy  u se d  to  d e te rm in e d  th e  e le m e n ts  o f  th e  

t r a n s a c t io n s ,  t a b l e  a lo n g  w i th  th e  s o u rc e s  i n  w hich  d a ta  was a v a i l a b l e  

f o r  each  s e c t o r .  The m odel was th e n  u se d  to  a t t a i n  th e  o b j e c t iv e s  

s t a t e d  a b o v e .

C h a p te r  I I  p r e s e n t s  th e  rev ie w  o f  th e  l i t e r a t u r e  o f  in p u t - o u tp u t  

m o d e ls , th e  t h e o r e t i c a l  e x p la n a t io n  o f  th e  m odel, and th e  b a s i c  

a ssu m p tio n s  o f  th e  m odel. C h a p te r  I I I  d e s c r ib e s  th e  economy o f  M ontana 

th e  r e s o u r c e s  a v a i l a b l e  to  i t ,  and th e  p h y s ic a l  and dem ograph ic  

c h a r a c t e r i s t i c s  o f  th e  s t a t e .  C h a p te r  IV c o n ta in s  .the  e m p i r ic a l  

m odel o f  th e  s t a t e ’ s economy and a  d i s c u s s io n  o f  th e  e f f e c t s  o f  changes 

i n  o u tp u t  o f  th e  s t a t e ’ s i n d u s t r i e s .  C h a p te r  V com pares th e  economy
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o f  M ontana w i th  th e  economy o f  th e  U n ite d  S t a t e s ,  i n d i c a t i n g  th e  

d i f f e r e n c e s  and s i m i l a r i t i e s  o f  th e  two eco n o m ies . C h a p te r  VI 

p r e s e n t s  th e  summ ary, i m p l i c a t i o n s ,  and c o n c lu s io n s .



• CHAPTER I I — THE LEONTIEF INPUT-OUTPUT MODEL 

Review  o f  th e  L i t e r a t u r e

I n p u t - o u tp u t  ty p e  a n a ly s i s  was f i r s t  c o n c e iv e d  by F ra n c o is  Quesnay 

w i th  th e  p u b l i c a t i o n  o f  h i s  T a b le a u  Econom iqu e . Q uesnay1s .T a b le a u  

s t r e s s e d  th e  econom ic in te rd e p e n d e n c e  o f  econom ic a c t i v i t i e s  w i th in  ■ 

th e  f i r m .  I /

A bout 100 y e a r s  l a t e r , L eo n .W alras  d e v e lo p e d  a  sy s te m  o f  s im u l­

ta n e o u s  e q u a t io n s  o f  an  i n p u t - o u tp u t  n a t u r e .  E q u a tio n s  r e p r e s e n t in g  

th e  s u p p ly  o f  and  demand f o r  th e  f a c t o r s  o f  p r o d u c t io n  and commodity 

demand and s u p p ly  w ere  in c lu d e d .  P r i c e s  w e re  th e  v a r i a b l e s  i n  th e  

s y s te m , th u s  s o l u t i o n  o f  th e  sy s te m  w ould  g iv e  th e  e q u i l ib r iu m  p r i c e  

o f  each  and e v e ry  i te m . The s h e e r  s i z e  o f  th e  m odel p r e c lu d e d  f in d in g  

th e  s o l u t i o n .

W a ss ily  L e o n t ie f  i s  th e  p r i n c i p a l  d e v e lo p e r  o f  a g g re g a te  in p u t -  

o u tp u t  a n a ly s i s  a s  we know i t  to d a y . He fo rm u la te d  th e  f i r s t  em p iric a l-  

i n t e r i n d u s t r y  m o d e l ,o f  th e  U n ite d  S t a t e s  economy i n  1936 TJ and 

s u b s e q u e n t ly  p u b l is h e d  th e  f i r s t  t r a n s a c t i o n s  t a b l e  f o r  th e  U n ite d  

S t a t e s .  3 /  T h is  m odel c o n s i s t e d  o f  44 s e c t o r s  b a se d  on th e  y e a r  1929.

JL/ W illia m  H. M iern y k , The E lem en ts  o f  In p u t-O u tp u t  A n a l y s i s , Random 
H ouse , New Y ork , 1965 , p . 4 .

* : .

Im/ W a ss ily  L e o n t i e f , " Q u a n t i t a t iv e  In p u t-O u tp u t  R e la t io n s  i n  th e  
Econom ic S ystem  o f  th e  U n ite d  S t a t e s , "  The Review  o f  Econom ics 
and S t a t i s t i c s , X V III, A ugust 1936, p p . 105-125 ."

3 /  W a ss ily  L e o n t i e f , The S t r u c t u r e  o f  th e  A m erican  Economy. 1919 -1 9 3 9 . 
H a rv a rd  U n iv e r s i ty  P r e s s ,  C am bridge , M a s s a c h u s e t t s ,  1941.
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The la c k  o f  h ig h  sp e e d  e l e c t r o n i c  com pu ters  made th e  m a th e m a tic a l  

c a l c u l a t i o n s  r e q u i r e d  to  d e te rm in e  th e  i n v e r s e  m a tr ix ' im p o s s ib le  to  

c o m p le te , so  th e  m odel was a g g re g a te d  to  a  w o rk a b le  s i z e ,  a l lo w in g  th e  

c o m p u ta tio n  o f  th e  in v e r s e  m a t r ix .  As a ch eck  on th e  a c c u ra c y  and 

r e l i a b i l i t y  o f  th e  m o d el, " r e v e r s e "  p r o j e c t i o n s  w ere  made to  1919,

e s t im a t in g  th e  1919 o u tp u t .  T h is  e s t im a te  and th e  a c t u a l  1919 o u tp u t
' - I

com pared v e ry  f a v o r a b ly ,  w i th  th e  d i f f e r e n c e s  a t t r i b u t e d  m a in ly  to  

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

The a d v e n t' o f  th e  h ig h  sp e e d  e l e c t r o n i c  com puter e n a b le d  i n p u t -  

o u tp u t  r e s e a r c h e r s  to  c o n s t r u c t  m odels t h a t  w ere  d i s a g g r e g a te d  to  a, 

much l a r g e r  e x t e n t .  F o r  exam p le , a 450 s e c t o r  m odel was- c o n s t r u c te d  

f o r  1947 . 4 /  T h is  s tu d y  was u sed  as th e  b a s i s  f o r  many r e g i o n a l  s t u d i e s .  

The B ureau  o f  L abor S t a t i s t i c s  c o n s t r u c te d  an  87 s e c t o r  m odel f o r  1958. _5/ 

T h is  i s  th e  m ost r e c e n t l y  c o m p le ted  m odel o f  th e  U n ite d  S t a t e s  economy. 

P r e s e n t  governm en t p la n s  c a l l  f o r  c o n s t r u c t i o n  o f  an  i n p u t - o u tp u t  m odel ' 

e v e ry  f i v e  y e a r s '.  _6/ 1 -

I n p u t - o u tp u t  a n a ly s i s  h a s  b e e n  u se d  e x te n s iv e ly  by many c o u n t r i e s ,  

p r i n c i p a l l y  by n a t i o n a l  p la n n in g  and econom ic deve lopm en t c o m m itte e s . Tj

hj Duane M. Evans and M arv in  H o f fe n b e rg , "The I n t e r i n d u s t r y  R e la t io n s  
S tudy  f o r  1 9 4 7 ,"  The Review o f  Econom ics and S t a t i s t i c s , XXXIV,
May 1952 , p p . 9 9 -1 4 2 . " . . .

5J M.-. R. Goldm an, M. L. M arim on t, and B. N. V a c c a ra , "The I n t e r ­
i n d u s t r y  S t r u c t u r e  o f  th e  U n ite d  S t a t e s — A R e p o rt on th e  1958 
I n p u t-O u tp u t  S tu d y ,"  Survey  o f  C u r r e n t 'B u s in e s s . V o l. 4 4 , No. 11.

i /  I b i d . ' ,

Tj M ie rn y k , o ^ . c i t . , p . 79 .
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I t s  u se  h a s  b e e n  g e n e r a l l y  l im i t e d  to  th e  d e v e lo p e d  econom ies w here 

d a ta  i s  m ore r e a d i l y  a v a i l a b l e  from  s e c o n d a ry  s o u r c e s .  I n p u t - o u tp u t  

a n a ly s i s  c o u ld  b e  u se d  to  g r e a t  b e n e f i t  i n  a n a ly z in g  u n d e r-d e v e lo p e d  

econom ies to  d e te rm in e  p r o p e r  econom ic d eve lopm en t p o l i c y .  Lack o f  

a d e q u a te  d a ta ,  h o w ev er, u s u a l ly  p r e v e n ts  c o n s t r u c t io n  o f  e m p i r ic a l  

m o d e ls .

I n p u t - o u tp u t  a n a ly s i s  h a s  becom e w id e ly  u sed  f o r  r e g i o n a l  econom ic 

a n a ly s i s  s in c e  a b o u t 1951 , s t a r t i n g  w i th  W a lte r  I s a r d s  s tu d y .  _8/

S tu d ie s  h a v e  b e e n  c o n d u c te d  on c o u n ty , m u l t i - c o u n ty ,  ' s t a t e , , ,  and 

m u l t i - s t a t e  a r e a s .  The C o lo rad o  R iv e r  B a s in  In p u t- O u tp u t  s tu d y  9 /  

i s  an  exam ple o f  th e  l a t t e r  ty p e ,  and i s  th e  l a r g e s t  r e g i o n a l  s tu d y  

u n d e r ta k e n  so  f a r .  A t th e  p r e s e n t  t im e , a t  l e a s t  54 r e g i o n a l  s tu d i e s  

h a v e  b e e n  c o m p le ted  w i th  an  a d d i t i o n a l  33 c u r r e n t l y  i n  p r o g r e s s .  10/

T h e re  a r e  two av en u es o f  a p p ro a c h  when u t i l i z i n g  an  i n p u t - o u tp u t  

m odel i n  a  r e g i o n a l  s tu d y .  The f i r s t  e n t a i l s  a p p ly in g  th e  n a t i o n a l

8 /  W a lte r  I s a r d ,  " I n t e r - R e g io n a l  and R e g io n a l In p u t-O u tp u t  A n a ly s is :  
A M odel o f  a  S pace  Economy,"  Review  o f  Econom ics and S t a t i s t i c s , 
X X X III, November 1951 , p p . 31 8 -3 2 8 .

9_/ W illia m  H. M ie rn y k , B e rn a rd  U d is , and C lyde S te w a r t , .  The
C o lo rad o  R iv e r  B a s in  I n p u t-O u tp u t  S tu d y , S po n so red  by th e  U. S . 
P u b l ic  H e a l th  S e r v ic e .

1 0 / P h i l i p  J .  B ourque and G e ra ld  H an sen , An In v e n to ry  o f  R e g io n a l 
I n p u t- O u tp u t  S tu d ie s  i n  th e  U n ite d  S t a t e s , O c c a s io n a l  P a p e r  17, 
G ra d u a te  S ch o o l o f  B u s in e s s ,  U n iv e r s i ty  o f  W ash in g to n , S e a t t l e ,  
1967.
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c o e f f i c i e n t s  to  th e  r e g io n ,  a d ju s t i n g  them  to  th e  economy o f  th e  r e g io n .  

M iernyk  11 /  d i s c u s s e s  one m ethod , t h a t  o f  a d ju s tm e n t  a c c o rd in g  to  a ' 

l o c a t i o n  q u o t i e n t .  O th e r  m ethods h av e  a l s o  b e e n  u s e d , some e x p la in e d  

i n  r a t h e r  vague  t e r m s . 1 2 /

The o th e r  a p p ro a c h  to  f o rm u la t in g  a  r e g io n a l  m odel i s  ,to  g e n e ra te  

a  t r a n s a c t i o n s  t a b l e  from  r e g io n a l  p r im a ry  and se c o n d a ry  d a ta .  I n  some 

s t u d i e s  th e  d a ta  h a s  b e e n  o b ta in e d  v i a  s u rv e y  o f  b u s in e s s e s  w i th in  th e  

r e g io n .  13 /  I n  o t h e r s ,  d a ta  h a s  b e e n  c o l l e c t e d  from  s e c o n d a ry  

s o u r c e s .  1 4 / D a ta  c o l l e c t i o n  v i a  s u r v e y 'w i l l  l i k e l y  y i e l d  th e  m ost 

a c c u r a te  in f o r m a t io n  w i th  th e  added  a d v a n ta g e  o f  th e  d a ta  b e in g  i n  a 

d i r e c t l y -  u s a b le  fo rm . The d is a d v a n ta g e  o f  th e  su rv e y  m ethod i s  t h a t ,  

c o n s id e r in g  th e  l a r g e  num ber o f  b u s in e s s  e s ta b l is h m e n ts  in v o lv e d ,  i t  

id  e x tre m e ly  c o s t l y  and tim e  consum ing .

U t i l i z i n g  s e c o n d a ry  s o u rc e s  o f  d a t a ,  on th e  o th e r  h a n d , i s  much 

l e s s  e x p e n s iv e .  B u reau  o f  th e  Census p u b l i c a t i o n s  p r o v id e  a  w e a lth

11 /  W illia m  H. M ie rn y k , "Long-R ange F o r e c a s t in g  w i th  a R e g io n a l I n p u t -  
O u tp u t M o d e l,"  W e ste rn  Econom ic J o u r n a l , V o l. V I, No. 3 , June  
1968 , p p . 16 5 -1 7 6 .

1 2 / I b i d . , p .  166.

13 /  W erner A H ir s h ,  " I n t e r i n d u s t r y  R e la t io n s  o f  a  M e tr o p o l i ta n  A re a ,"  
The Review  o f  Econom ics and S t a t i s t i c s , X LI, November 1959, 
p p . 3 6 0 -3 6 9 .

14 /  F r e d e r i c k  T . Mo,o r e  and James W. P e t e r s o n ,  " R e g io n a l A n a ly s is : ' An 
I n t e r i n d u s t r y  M odel o f  U ta h ,"  The Review  o f  Econom ics and 
S t a t i s t i c s , XXXVIII, November 1955 , p p . 368-381 .
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o f  in f o r m a t io n .  T h e re  a r e  a l s o  many o t h e r  governm ent p u b l i c a t i o n s  o f  a 

s t a t i s t i c a l  n a tu r e  t h a t  w i l l  p ro v id e  u s e f u l  i n f o r m a t io n .  T h is  m ethod o f  

d a ta  c o l l e c t i o n  i s  r e l a t i v e l y  in e x p e n s iv e ,  b u t  th e r e  i s  a  d is a d v a n ta g e  

i n  t h a t  th e  d a ta  i s  n o t  g iv e n  in  e x a c t ly -  th e  form  n eed ed  f o r . t h a t  m odel, 

t h e r e f o r e  i t  m ust som etim es be m a n ip u la te d  i n  o r d e r  to  .put. i t : i n  u s a b le  

fo rm . 15 /

I n p u t - o u tp u t  m odels can  be  u sed  t o  a n a ly z e  a  p a r t i c u l a r  i n d u s t r y  

i n  d e p th .  T h is  ty p e  o f  m odel w ould  c o n ta in  s e v e r a l  s e c t o r s  f o r  th e  

i n d u s t r y  u n d e r  s tu d y  w ith  a  h ig h  d e g re e  o f  a g g re g a t io n  o f  th e  re m a in d e r  

o f  th e  econom y. T h is  h a s  b een  done i n  s e v e r a l  s t u d i e s  w h ich  em phasized  

a g r i c u l t u r e .  F o r  ex am p le , M a rtin  and C a r t e r .  16/  em p h asized  th e  r o le  

o f  a g r i c u l t u r e  i n  th e  C a l i f o r n ia ,  economy.. T h e ir  m odel ,c o n ta in e d  10 

a g r i c u l t u r a l  s e c t o r s  and 27 n o n - a g r i c u l t u r a l  s e c t o r s ... On th e  o th e r  h a n d , 

th e  n a t i o n a l  m odel' o f  1958 c o n ta in e d  o n ly . 2 a g r i c u l t u r a l  s e c t o r s ,  b u t  

had  53 m a n u fa c tu r in g  s e c to r s :  ou t- o f  a  t o t a l  o f  ,87 s e c t o r s .. O th e r exam ples 

o f  i n p u t - o u tp u t  s t u d i e s  w h ich  em p h asized  a g r i c u l t u r e . a r e  l i s t e d  in  th e  

L i t e r a t u r e  C i te d ,  r e f e r e n c e s  ( 5 9 ) ,  ( 6 3 ) ,  and (6 5 ) .

15 /  T h e re  h a s  b e e n  some d i s c u s s io n  among l e a d in g  p ro p o n e n ts  o f  in p u t -  
o u tp u t  a n a ly s i s  a b o u t governm ent d a ta  p u b l i c a t i o n s .  Government 
d a ta  c o l l e c t i o n  a g e n c ie s  c o u ld  go f a r  to w ard  a l l e v i a t i n g  d a ta  
p ro b lem s by c o l l e c t i n g  d a ta  i n  a  fo rm  t h a t  w ould le n d  i t s e l f  to  
in p u t - o u tp u t  a n a l y s i s ,  p a r t i c u l a r ly  i n  th e  v a r io u s  c e n su s  p u b l ic a ­
t i o n s .

16 /  W illia m  E. M a rtin  and H a ro ld  0 . C a r t e r ,  A C a l i f o r n i a  I n t e r i n d u s t r y  
A n a ly s is  E m p h asiz in g  A g r i c u l t u r e ;  P a r t  I :  The In p u t-O u tp u t  M odel; 
P a r t  I I :  S t a t i s t i c a l  S u p p lem en t, U n iv e r s i ty  o f ' C a l i f o r n i a ,
G ia n n in i  F o u n d a tio n  R e se a rc h  R e p o rt No. 250 , B e rk e le y , 1962.
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T h e o r e t i c a l  E x p la n a t io n  f o r  t h e 'I n p u t - O u tp u t  M odel

The i n p u t - o u tp u t  m odel c o n s i s t s  o f  t h r e e  b a s ic  p a r t s :  ( I )  t h e ,

t r a n s a c t i o n s  o r  f lo w  m a t r ix ;  (2 ) th e  m a t r ix  o f  t e c h n i c a l  c o e f f i c i e n t s ;  

and  (3 ) th e  m a t r ix  o f  d i r e c t  and i n d i r e c t  c o e f f i c i e n t s , c a l l e d  th e  

m a t r ix  o f  in te rd e p e n d e n c e  c o e f f i c i e n t s  = The t r a n s a c t io n s  m a tr ix  i s  

th e  h e a r t  o f  th e  m o d el. The m a tr ix  o f  t e c h n i c a l  c o e f f i c i e n t s  i s  

d e r iv e d  from  th e  t r a n s a c t io n s  m a t r ix ,  and th e  m a tr ix  o f  d i r e c t  and 

i n d i r e c t  c o e f f i c i e n t s  i s  d e r iv e d  from  th e  m a t r ix  o f  t e c h n i c a l  

c o e f f i c i e n t s . ' ' ,

The T r a n s a c t io n s  M a tr ix

Goods and s e rv ic e s  a r e  p ro d u ce d  f o r  one o f  two p u r p o s e s ;  th eyI
a r e  e i t h e r  consumed by th e  p u b l i c  o r  th e y  s e r v e  as an  i n p u t  f o r  th e  

p r o d u c t io n  o f  o t h e r  goods and, s e r v i c e s . The t r a n s a c t io n s  m a t r ix  shows 

t h i s  d i s t r i b u t i o n  o f  goods and  s e r v i c e s  among th e  s e c t o r s  d e f in e d  in  

th e  m odel.

As an  exam ple , assum e a  v e ry  s im p le  economy w i th  t h r e e  p ro d u c in g  

1 s e c t o r s  and one p r im a ry  in p u t..  The t r a n s a c t io n s  a r e  e x p re s s e d  i n  

d o l l a r  t e r m s o The o u tp u t  o f  any one s e c t o r  w i l l  e i t h e r  b e  u sed  by 

t h a t  s e c t o r  to  p ro d u c e  m ore g o o d s , s e r v e  as  an  in p u t  to  one o f  th e  

o th e r  p ro d u c in g  s e c t o r s ,  o r  b e  p u rc h a s e d  as  a  co n sum ption  i te m .

T hese  t r a n s a c t i o n s  can  b e  r e p r e s e n te d  by  a  sy s te m  o f  e q u a t io n s :
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X2

+  x^^ +  X - . + y

X21 + X22 + X23 + y 2

X3 X31 + X32 + X33 +  y 3 

L0 = L01 + L02 + L03 +  y O

w h e re : = g ro s s  o u tp u t-  o f  th e  i  s e c t o r ; .

Lq = t o t a l  p r im a ry  in p u t ;

x . .  = o u tp u t  o f  th e  i ^  s e c to r "  p u rc h a se ,!  by th e  .
 ̂ s e c t o r  and u sed  to  p ro d u c e  ;

L = p r im a ry  r e s o u r c e  p u rc h a s e d  by th e  j s e c t o r  to
 ̂ p ro d u c e  X .;

J
y^  = o u tp u t  o f  th e  s e c t o r  u se d  to  s a t i s f y  f i n a l  demand

y^ = th e  am ount o f  th e  p r im a ry  r e s o u r c e  p u rc h a s e d  by 
f i n a l  dem and„

F ig u re  I  r e p r e s e n t s  t h i s  sy s te m  o f  e q u a tio n s"  i n  th e  form  o f  a 

t r a n s a c t i o n s  t a b l e .

P u rc h a s in g  S e c to r s  
I  2 3

F in a l
Demand

■1 TqbJal 
O u tp u t

I
P ro d u c in g X11 X12 X13 y I x i  .

S e c to r s  2 y' x„21 22 23 y2 •■2
3 C

O

>PCMCO
X

y 3 h .
P rim a ry
I n p u t L01 L02 L03 y O L0

T o ta l  . 
I n p u t X1 =2 X3

F ig u re  I .  S im p le  T r a n s a c t io n s  T a b le .
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. S e c to r s  I ,  2 , a n d '3 c o m p rise  th e  p r o c e s s in g  o r  endogenous s e c t o r s , 

p ro d u c in g  th e  goods and s e r v i c e s  f o r  th e  economy. T here  a r e  an  e q u a l 

num ber o f  rows, and colum ns i n  th e  p r o c e s s in g  p o r t i o n ,  w i th  row i  

show ing s e c t o r  i  s a l e s  and colum n i  show ing  s e c t o r  i  p u r c h a s e s .  The 

t r a n s a c t io n s  t a b l e  i s  s i m i l a r  to  a  d o u b le  e n t r y  b o o k k e e p in g  sy s te m  ' 

inasm uch  as  th e  sum a c r o s s  th e  row w i l l  e q u a l  th e  sum a c r o s s  th e  colum n - 

f o r  each  o f  th e  p ro d u c in g  s e c t o r s .  E lem en ts  w i th in  th e  p r o c e s s in g  s e c t o r  

show how much each  s e c t o r  p u rc h a s e s  from  e v e ry  o th e r  s e c t o r s  i n  o r d e r  • 

to  p ro d u c e  i t s  o u tp u t .  A l t e r n a t i v e l y ,  th e y  show s a l e s  o f  each  

s e c t o r  to  th e  o th e r  s e c t o r s .

The p r im a ry  in p u t  row shows th e  am ount o f  p r im a ry  in p u ts  

p u rc h a s e d  by each  s e c t o r .  I n  t h i s  s im p le  m odel, th e  p r im a ry  in p u t  

can  b e  th o u g h t  o f  a s  th e  human in p u t .  I n  an  e m p i r ic a l  m o d e l, p r im a ry  

in p u ts  c o u ld  b e  b ro k e n  down i n t o  as,m any  rows as d e s i r e d .  T y p ic a l ly ,  

h o u s e h o ld s , g o v e rn m en t, and im p o r ts  c o m p rise  th e  p r im a ry  i n p u t  s e c t o r s .

The f i n a l  demand s e c t o r  shows how much o u tp u t  i s  p u rc h a s e d  as a 

f i n a l  demand i te m  from  e ach  o f  th e  p ro d u c in g  s e c t o r s .  As w i th  th e  

p r im a ry  in p u t  s e c t o r ,  th e  f i n a l  demand s e c t o r  can  b e  expanded  to  

in c lu d e  as much d e t a i l  a s  d e s i r e d .  T y p ic a l ly ,  th e  f i n a l  demand 

s e c t o r s  in c lu d e  h o u s e h o ld  o r  consum er dem and, governm ent dem and, 

and e x p o r t s . ■

The p r o c e s s in g  s e c t o r s  a r e  r e p r e s e n te d  by b o th  a  row and  a 

co lum n, th u s  show ing  b o th  i n p u t  and o u tp u t  d i s t r i b u t i o n .  T h is  need  n o t  

b e  th e  c a s e  w i th  th e  n o n - p ro c e s s in g  o r  exogenous s e c t o r s  d„ The f i n a l  

demand s e c t o r s  a r e  in d e p e n d e n t . o f  p r im a ry  in p u ts  i n  t h i s  m o d el. They
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a r e  r e l a t e d  inasm uch  as paym ent r e c e iv e d  f o r  p r im a ry  i n p u ts  r e p r e s e n t s  

incom e w hich  i n  t u r n  i s  u se d  to  p u rc h a s e ' f i n a l  demand i te m s ,  b u t  t h e r e  . 

i s  n o t  th e  d i r e c t  r e l a t i o n s h i p  o f th e  rows and colum ns as i n  th e  

endogenous s e c t o r s .  1

When a p p ly in g  th e  i n p u t - o u tp u t  m odel to  a  s p e c i f i c  r e s e a r c h  

p ro b le m , th e  p la c e m e n t o f  each  s e c t o r  e i t h e r  i n  th e  endogenous o r  

exogenous p a r t i t i o n  o f  th e  t r a n s a c t i o n  m a t r ix  i s  d e te rm in e d  by th e  

r e s e a r c h e r .  I n  some c a s e s  h e  may w ish  to  in c lu d e  a g iv e n  s e c t o r  in

th e  endogenous p a r t i t i o n .  I n  o th e r s , '  h e  may p u t  i t  i n  th e  exogenous
'

s e c t i o n .  The p la c e m e n t w i l l  b e  d e te rm in e d  by the, in f o r m a t io n  th e  

r e s e a r c h e r  w a n ts  to  g e n e r a te .

Endogenous s e c t o r s  a r e  i n  e s s e n c e  in te r m e d ia t e  p r o d u c t io n

a c t i v i t i e s  r e s p o n d in g  to  t h e  demands o f  th e  i i n a l  demand s e c t o r .
\

As s u c h , t h e i r  p r o d u c t io n  l e v e l s  change  o n ly  i n  r e s p o n s e  to  s t i m u l i

from  e x t e r n a l  s o u r c e s .  Exogenous s e c t o r s ,  on th e  o th e r , h a n d , a r e
'

au to n o m o u s. They do n o t  r e a c t  t o ,  b u t  i n s t e a d  p r o v id e ,  th e  econom ic 

s t i m u l i  t h a t  c a u se s  change i n  th e  s y s te m . Thus" th e  l e v e l  o f  th e  

p r o d u c t io n  a c t i v i t i e s  o f  th e  endogenous s e c t o r s  a r e  d e te rm in e d  by 

th e  demands p la c e d  upon them  by  th e  exogenous s e c t o r s . ■

T h ere  a r e  two ty p e s  o f  in p u t - o u tp u t  m o d e ls , th e  "open"  m odel and 

th e  " c lo s e d "  m odel. The "open" m odel i n c l u d e s vb o th  endogenous and 

exogenous s e c t o r s  w h i le  th e  " c lo s e d "  m odel h as  o n ly  endogenous s e c t o r s .  

The " c lo s e d "  m odel w ould  im ply  a  c lo s e d  econom ic sy s te m  w i th  no e x te r n a l  

econom ic f o r c e s  a c t i n g  on i t .  The sy s te m  i s  assum ed to  b e  i n  e q u i l i b ­

riu m  and w i l l  rem a in  i n  t h i s  s t a t e .  An "open" m odel, h o w ev er,
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e q u i l i b r a t e s  to  th e  exogenous f i n a l  demand s e c t o r s .  The exogenous 

s e c t o r s  t h e r e f o r e  d e te rm in e  th e  econom ic a c t i v i t y  t h a t  ta k e s  p la c e  i n  

th e  s y s te m  i n  a c c o rd a n c e  w i th  th e  a ssu m p tio n s  o f  th e  m o d el. 17 /

T e c h n ic a l  C o e f f i c i e n t s  ' ■

A t e c h n i c a l  c o e f f i c i e n t  a . . i s  d e f in e d  as th e  d o l l a r  am ount o fi j

o u tp u t  o f  s e c t o r  i  r e q u i r e d  to  p ro d u c e  one d o l l a r  o f  o u tp u t  i n  s e c t o r  j . 

They a r e  d e r iv e d  from  th e  t r a n s a c t io n s  t a b l e  u n d e r th e  a s su m p tio n  t h a t  

th e  o u tp u t  o f  a  s e c t o r  i  i s  a l i n e a r  f u n c t io n  o f  th e  i n p u ts  p u rc h a se d  

by  s e c t o r  i . U sin g  th e  n o t a t i o n  on p ag e  8 , th e  p r o d u c t io n  f u n c t io n  o f 

th e  J t ^  s e c t o r  can  b e  w r i t t e n  as

x :  ■ H +  Lo j

The t e c h n i c a l  c o e f f i c i e n t s  a „  a r e  d e r iv e d  by d iv id in g  b o th  s id e s  o f

th e  e q u a t io n  by . T h u s ,

X.
I  = —L-, ,  y ! i i  + % L ,  ya . .

’ xj i  x j  x j  1 1J Oj

X .  . L .
w h e re : a .  . = and  A* „ = - O l

i j  Xj  Oj
Xj

. A ls o , x ; . = a . . X . .
1 J i j  J

Now s u b s t i t u t i n g  f o r  x „  i n  th e  sy s te m  o f  e q u a tio n s  on p a g e  14 , 

we can  r e w r i t e  th e  e q u a t io n s  as

X- = I x m  + 
j

y , = I a , .,x , + y.,i zTij ' J ± T1Ĵ j

17 /  The a ssu m p tio n s  o f  th e  m odel a r e  d i s c u s s e d  on pag e  24 o f  t h i s  
c h a p te r .
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The sy s te m  o f  e q u a t io n s  can  b e  w r i t t e n  i n  m a t r ix  form  as

X = AX +- Y

W here: X = th e  v e c to r  o f  g ro s s  o u tp u t  w i th  e le m en ts  X .,,
i  = I ,  . . . n . 1

A = th e  n x n m a t r ix  o f  a  „  , i , j  = I ,  . . .  n

Y = th e  v e c to r  o f  f i n a l  demand w i th  e le m e n ts  y . ,  
i =  I ,  . . .  n :L

The e q u a t io n  X = AX + Y can  b e  r e w r i t t e n  i n  th e  form

Y = X -  AX

The te rm  by te rm  e x p a n s io n  o f  t h i s  e q u a t io n  i s

X. -  I a l j X.

I n  w o rd s , th e  o u tp u t  o f  s e c t o r  i  a v a i l a b l e  f o r  f i n a l  demand y ' i s  e q u a l

to  g r o ss  o u tp u t (X_) ■ minus th e  ou tp u t o f  s e c t o r  i  r eq u ire d  by o th er

s e c t o r s  as in te r m e d ia te  in p u ts  ( T a . .X .) .
j  13 11

F a c to r in g  th e  m a t r ix  e q u a t io n  Y = .X -  AX r e s u l t s  i n  th e  e q u a tio n

Y = (I-A ) X. The s q u a re  m a t r ix  (I-A ) i s  known as th e  " L e o n t i e f  M a tr ix "

i i , h ence th e  a
i j .

and  h a s  some s p e c i a l  p r o p e r t i e s .  R e c a l l  that'a_^_.
1 j  ■

a r e  ti <_ a „  < I .  T h e r e f o r e ,  th e  e le m e n ts  o f  (I-A ) , w h ich  we w i l l  d e n o te

as  a ! . ,  h av e  th e  f o l lo w in g  p r o p e r t i e s :
1 I ' .

(1 ) 0 < a ! ;  < I
-  i j

(2 ) - I " < a ! . < 0
i j  “

0 I  I I < I

f o r  a l l  i  = j  

f o r  a l l  i  y  j

(3 ) f o r  a l l  i
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t h e s e  p r o p e r t i e s  a r e  s u f f i c i e n t -  to  i n s u r e  t h a t  th e  m a t r ix  (I-A ) 

e x i s t s .  18 /  T h e re fo re  th e  e q u a t io n  Y = (I-A ) X can  be p r e m u l t i p l i e d  

by (I-A ) ^ to  g e t  th e  e q u a t io n

I '
X = (I-A ) Y

The m a t r ix  (I-A ) ^ i s  th e  m a t r ix  o f  in te rd e p e n d e n c e  c o e f f i c i e n t s .  To 

a id  th e  e x p o s i t io n ,  t h i s  m a t r ix  w i l l  l a t e r  b e  r e f e r r e d  to  as  th e  

m a t r ix  B . ,

In te rd e p e n d e n c e  C o e f f i c i e n t s

The in te r d e p e n d e n c e  c o e f f i c i e n t s  i n d i c a t e  th e  t o t a l  change  i n  in p u t  

r e q u ir e m e n ts  o f  a l l  s e c t o r s  due to  a  u n i t  change in  demand f o r  th e  

o u tp u t  o f  any s e c t o r  o r  g roup  o f  s e c t o r s .  Thus th ey  i n d i c a t e  b o th  

d i r e c t  and i n d i r e c t  e f f e c t s .  D i r e c t  e f f e c t s  a r e  d e f in e d  as. th e  i n i t i a l  

changes in , g ro s s  o u tp u t  o f  e ach  s e c t o r  r e q u i r e d  to  m eet th e  change i n  

f i n a l  demand o f  a g iv e n  s e c t o r .  I n d i r e c t  e f f e c t s  a r e  th e  re m a in in g  

changes t h a t  ta k e  p la c e  as  th e  sy s te m  a d ju s t s  to  th e  i n i t i a l  c h a n g e .

To i l l u s t r a t e  th e  u se  o f  t h e  in te rd e p e n d e n c e  m a t r ix ,  c o n s id e r  

th e  e q u a t io n  o f  th e  m odel i n  th e  form

X = ( I - A ) - 1Y

Assume a  v e c to r  AY w hich  shows a  change i n  one o r  m ore o f  th e  e le m en ts
I

o f  th e  f i n a l  demand v e c to r  Y. The r e s u l t a n t  sy s te m  w i l l  th e n  be

18/  G. H a d le y , L in e a r  A lg e b ra , A d d iso n -W e sle y , R e a d in g , M a s s a c h u s e t ts ,  
1961 , p .  118 . " ' .
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- ■ (X +  AX) = (I-A ) 1 (Y + AY) ' ,

w h ere  AX i s  th e  v e c to r  o f  change i n  g ro s s  o u tp u t  due to  th e  change 

i n  th e  f i n a l  demand v e c to r . .  D i s t r i b u t i n g  th e  r i g h t  s i d e  o f  th e  

e q u a t io n  y i e l d s

X + AX = ( I - A ) -1 Y +  (I-A ) "AY- I .

S u b t r a c t in g  th e  o r i g i n a l  e q u a t io n  X = (I-A ) 1Y from  th e  a b o v e ,

- Iwe g e t  AX =■ (I-A ) AY. . The e le m e n ts  o f  th e  v e c to r  AX a r e  th e  changes

t h a t  o c c u r  i n  th e  o u tp u t  o f  each  s e c t o r  o f  th e  m odel when t h e r e  i s  a

change i n  f i n a l  demand i n  one o r  m ore s e c t o r s .  ,

* —1
The (I-A ) m a t r ix  i s  c o n v e rg e n t,  t h e r e f o r e  i t  can  b e  d e r iv e d  from

a  s e r i e s  e x p a n s io n  o f  I -A  . 19 /  The d e f i n i t i o n  o f  c o n v e rg e n c e  i s

Lim An = 0 , A i s  a  s q u a re  m a t r ix .  I f  A is, c o n v e rg e n t,  w h ich  i s  t r u e  
n-*»

o f  th e  m a tr ix  o f  a .  ' s  o f  th e  L e o n t ie f  i n p u t - o u tp u t  m o d el, th e n  th e  
1 J .

f o l lo w in g  e q u a t io n  i s  a l s o  t r u e .

I  = !-A " = ( I - A ) ( I .+ A + A2 +  A3 +  . . .  )

P r e m u l t ip ly  b o th  s id e s  o f  t h i s  e q u a t io n  to  g e t

( I - A ) " 1 = I  + A + A2 + A3 + . . .

The s e r i e s  e x p a n s io n  can  b e  s u b s t i t u t e d  f o r  th e  (I-A ) m a tr ix  

i n  th e  e q u a t io n  AX = (I-A ) 1AY to  o b t a in  th e  e q u a tio n

19 /  A d e t a i l e d  d i s c u s s io n  o f  m a t r ix  c o n v e rg e n c e  and th e  c a l c u l a t i o n
o f  ( I - A ) - I  v i a  a s e r i e s  e x p a n s io n  i s  p r e s e n te d  i n  L i t e r a t u r e  C ite d  
r e f e r e n c e s  num bered 142 , 146 , 147 , and 25.
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AX = ( I  +  A + A2 + A3 + . . .  + A ")AY

P a r t i a l l y  d i s t r i b u t i n g  th e  r i g h t  s i d e  o f  t h i s  e q u a t io n  r e s u l t s  i n

AX = ( I  + A) AY + (A2 +  A3 + . . .  + A°°) AY

I n  t h i s  e q u a t io n ,  AX I s  shown as th e  sum o f  two com ponen ts . ' The z ■ ■

com ponent ( I  +  A)AY -  AY + AAY c o n ta in s  th e  i n i t i a l  change  i n  f i n a l

demand AY p lu s  th e  i n i t i a l  a d ju s tm e n t  r e q u i r e d  i n  th e  form  o f  in c r e a s e d

i n p u t s  from  th e  re m a in in g  s e c t o r s .  The re m a in in g  com ponent 
2 3 ■ oo

(A +  A +  . . .  A )AY c o n ta in s  th e  re m a in in g  rounds o f  a d ju s tm e n t  

b e f o r e  th e  sy s te m  a g a in  r e a c h e s  an  e q u i l ib r iu m  p o s i t i o n .  The changes 

r e p r e s e n te d  by  ' ' ■

AY + AAY

a r e  c a l l e d  th e  d i r e c t  e f f e c t s , and th e  re m a in d e r  a r e  c a l l e d  th e  

i n d i r e c t  e f f e c t s .  2 0 / . '

O u tp u t M u l t i p l i e r s

An o u tp u t  m u l t i p l i e r  i s  d e f in e d  a s  th e  r a t i o ,  o f  change  i n  g ro ss  

o u tp u t  p e r  d o l l a r  change i n  f i n a l  demand. An o u tp u t  m u l t i p l i e r  can 

b e  c a l c u l a t e d  f o r  e a c h . s e c t o r ,  and an  a g g re g a te  o u tp u t  m u l t i p l i e r  w ould  

b e  a  w e ig h te d  sum o f  th e  s e c t o r  m u l t i p l i e r s .

2 0 / H o l l i s  B . C henery and  P a u l  B . C la rk ,  I n t e r i n d u s t r y  ,Econom ics, 
Jo h n  W iley  and S o n s , New Y ork , 1959 , p . 52 .
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The o u tp u t  m u l t i p l i e r s  a r e  d e r iv e d  from  th e  ( I - A ) -  m a t r ix .

I n  o r d e r  to  f a c i l i t a t e ,  th e  d i s c u s s io n  o f  th e  d e r i v a t i o n ,  th e  fo llo w in g  

n o t a t i o n  w i l l  b e  u se d :

(1 ) AX i s  th e  v e c to r  show ing change i n  g ro s s  o u tp u t  o f  each  
s e c t o r ;

(2 ) AY i s  th e  v e c to r  o f  change i n  f i n a l  demand;

(3 ) B i s  th e  m a t r ix  (I-A ) w i th  e le m e n ts  b „. ;
1I

±
(4 ) B i s  th e  i  colum n v e c to r  o f  B .

From th e  p r e c e d in g  s e c t i o n ,  we have  th e  e q u a t io n

(5 ) AX = ( I - A ) - 1 AY = BAY • . '

The te rm  by te rm  e x p a n s io n  o f  (5 ) i s

(6) AXi  = ^bi j Ayj

Assume t h a t  a l l  y . i n  Y a r e  z e ro  e x c e p t  y, f  0 . Then (6 ) becom es 
J K . •

(7 ) AX1 -  b lk Ayk

s in c e  th e  re m a in in g  e le m e n ts  o f  th e  sum m ation a r e  z e r o „ U sin g  v e c to r  

n o t a t i o n ,  t h i s  becom es ■

(8 ) AX = BkAY = BkAyk

The t o t a l  change i n  g ro s s  o u tp u t  i s  th e  colum n sum o f  th e  v e c to r  X. 

T h e r e f o r e ,  summing th e  v e c to r s  o f  b o th  s id e s  o f  e q u a t io n  ( 8 ) - we g e t

(9) . -i>x. -  AyliIb lk
I  I
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L e t t i n g  y^_= $1 , th e  k s e c t o r  o u tp u t  m u l t i p l i e r  i s  To -
i

i l l u s t r a t e  th e  u s e  o f  th e  o u tp u t  m u l t i p l i e r ,  assum e Ay^ = $15 ; and •

= 2 .3 .  Then g ro s s  o u tp u t ,  £AX_ ,̂ w ould  i n c r e a s e  by 2 .3  x 15 = 
i  i
$ 3 4 .5 0 . The e le m e n ts  o f  AX show th e  i n c r e a s e  i n  o u tp u t  o f  each  s e c t o r .  

Incom e M u l t i p l i e r s

P e r s o n a l  incom e i s  a l l  incom e r e c e iv e d  by in d iv i d u a l s  i n  M ontana.

An incom e m u l t i p l i e r  i s  d e f in e d  as  th e  r a t i o  o f  change i n  t o t a l  p e r s o n a l
)

incom e p e r  $1 change i n  f i n a l  demand f o r  each  s e c t o r .  As i n  th e  c a se  

o f  th e  o u tp u t  m u l t i p l i e r s ,  an  incom e m u l t i p l i e r  can  b e  c a l c u l a t e d  f o r  

each  s e c t o r .  The d e r i v a t i o n  o f  th e  incom e m u l t i p l i e r  i s  s i m i l a r  to  

th e  d e r i v a t i o n  o f  th e  o u tp u t  m u l t i p l i e r  b u t  in v o lv e s  one m ore m a t r ix ,  P..

P i s  a  s q u a re  m a t r ix  w h ere  a  d ia g o n a l  e le m en t J?_„ i s  th e  p r o p o r t io n  

o f  p e r s o n a l  incom e d e r iv e d  p e r  d o l l a r  o f  o u tp u t  o f  s e c t o r  i .  A l l  

o f f - d ia g o n a l  e le m e n ts  a r e  z e r o „ U sing  th e  n o t a t i o n  o f  th e  p re c e d in g  

s e c t i o n ,  we can  s e t  up th e  e q u a t io n s :  1 1

(10) AX = BAY

(11) PAX = PBAY

m a tr ic e s  P and  B b e in g  o f  th e  same o r d e r .  L e t  a l l  e le m e n ts  AY = 0 

e x c e p t  f o r  th e  e le m e n t Ay^ 4 0 . F o llo w in g  th e  p ro c e d u re  o f  ( 6 ) ,  ( 7 ) ,  

( 8 ) ,  arid ( 9 ) ,  e q u a t io n  (11 ) re d u c e s  to

k
(12) PAX = yk (PB)
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w h ere  ( P B ) ^ 'i s  th e  colum n v e c to r  o f  (P B ). Summing b o th  s id e s  o f  

e q u a t io n  (12 ) we g e t

- (13 ) I(PA X )^ -  A y J ( P b ) ^
i  i-

The l e f t  s i d e  o f  e q u a t io n  (13 ) i s  th e  t o t a l  change i n  p e r s o n a l  incom e. 

T hus, th e  sum o f  th e  e le m e n ts  o f  (PB)^c i s  th e  k *  s e c t o r  p e r s o n a l  

incom e m u l t i p l i e r .

R e so u rce  M u l t i p l i e r s  1

R e so u rc e s  a r e  u t i l i z e d  a s  i n p u ts  f o r  p r o d u c t io n  o f  each  s e c t o r  in  

c o m b in a tio n  w i th  th e  i n p u ts  p u rc h a s e d  from  th e  re m a in in g  s e c t o r s .  They 

may b e  e x p l i c i t l y  s t a t e d  i n ' th e  m odel as i n  th e  c a se  o f  l a b o r ,  o r  th ey  

may b e  i m p l i c i t l y  assum ed . W ater r e q u ir e m e n ts  a r e  an  exam ple o f  th e  

l a t t e r .

R e so u rce  m u l t i p l i e r s  a r e  d e f in e d  as  th e  r a t i o  o f  change  in  t o t a l  

r e s o u r c e  re q u ire m e n ts  p e r  $1 change i n  f i n a l  demand. The m ath e m a tic s  

o f  th e  d e r i v a t i o n  o f  r e s o u r c e  m u l t i p l i e r s  i s  e x a c t ly  th e  same as f o r  

incom e m u l t i p l i e r s ,  w i th  th e  m a t r ix  P b e in g  r e p la c e d  by th e  M a tr ix  R, 

w h ere  r ^  i s  th e  am ount o f  th e  r e s o u r c e  r e q u i r e d  to  p ro d u c e  a  d o l l a r  

o f  o u tp u t  i n  s e c t o r  i , and  th e  o f f - d ia g o n a l  e le m en ts  o f  R a r e  z e ro .

A ssum ptions, o f  th e  L e o n t ie f  I n p u t-O u tp u t  M odel

T h ere  a r e  t h r e e  b a s i c  a s su m p tio n s  o f  th e  L e o n t ie f  m odel: 21 /

( I )  Each comm odity i s  s u p p l ie d  by a  s i n g l e  i n d u s t r y  o f  s e c t o r  
p r o d u c t io n ;

2 1 / I b i d . , p .  22.



.25

(2 )  The i n p u t s  p u r c h a s e d  by each  s e c t o r  a r e  a f u n c t i o n  on ly  
o f  t h e  l e v e l  o f  o u t p u t  o f  t h a t  s e c t o r ;

(3) The t o t a l  e f f e c t  o f  c a r r y i n g  on s e v e r a l  ty p e s  o f  p r o d u c t i o n  
i s  t h e  sum o f  th e  s e p a r a t e  e f f e c t s .

The f i r s t  a s su m p t io n  r u l e s  o u t  t h e  p o s s i b i l i t y  o f  p u r c h a s i n g  a

p a r t i c u l a r  p r o d u c t  from  more th a n  one s e c t o r .  I t  a l s o  assum es t h a t

t h e  o u t p u t  o f  a  s e c t o r ,  when i t  p ro d u c e s  two d i f f e r e n t  ty p e s  o f  goods ,

i s  a lw ays  p ro d u c e d  i n  t h e  same r a t i o  o f . t h e  two g o o d s . Thus each  u n i t

o f  o u t p u t  a lw ays  c o n t a i n s  t h e  same p r o p o r t i o n  o f  t h e  p a r t i c u l a r  p r o d u c t s

p ro d u c e d  by  t h a t  s e c t o r .

The s e c o n d  a ssum ption , i m p l i e s  t h a t  a  u n i t  o f  o u t p u t  a lw ays  r e q u i r e s  

t h e  same p r o p o r t i o n s  o f  i n p u t s ,  th u s  e l i m i n a t i n g  th e  p o s s i b i l i t y  o f  

s u b s t i t u t i o n  o f  one i n p u t  f o r  a n o t h e r .  The i n p u t  c o e f f i c i e n t s  -are 

c o n s t a n t ,  and  any e x p a n s io n  o f  o u t p u t  o f  a  p a r t i c u l a r  s e c t o r  r e q u i r e s  

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

The t h i r d  a s s u m p t io n  r u l e s  o u t  t h e  p o s s i b i l i t y  o f  e x t e r n a l  

econom ies  and  d ise c o n o m ie s  'o f  s c a l e .  The s e co n d  and t h i r d  a s su m p tio n s  

t a k e n  t o g e t h e r  i n s u r e  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  a l s o  l i n e a r .

The r e s u l t  o f  a s s u m p t io n s  2 and 3 above  i s  t h e  f u r t h e r  a ssu m p t io n  

t h a t  t h e  t e c h n i c a l  c o e f f i c i e n t s  o f  t h e  m odel a r e  c o n s t a n t .  The 

v a l i d i t y  and r e a s o n a b le n e s s  o f  . t h i s  a s s u m p t io n  has  b e e n  a rg u e d  

e x t e n s i v e l y .  Chenery  and  C la rk  d i s c u s s  t h e  p ro s  and cons o f  t h i s  

a s su m p t io n  and c o n c lu d e  t h a t  i t  i s  n o t  u n r e a l i s t i c  i n  t h e  s h o r t  ru n ,  

p e r i o d s  o f  p e rh a p s  f i v e  y e a r s  o r  l e s s .  22 /  F o r e c a s t s  f o r  more th a n

2 2 /  I b i d ... p p . 3 3 -4 2 .
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f i v e  y e a r s  ah ead  made on th e  b a s i s  o f  t h e  m odel s h o u ld  be  t r e a t e d  w i th  

c a u t i o n .  However, t h i s  i s  a  f a u l t  common to  m o s t ,  i f  n o t  a l l ,  

p r e d i c t i v e  m o d e l s .

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

a n a ly z in g  t h e  s t r u c t u r e  o f  an  economy a l s o  r e q u i r e s  t h e  a s su m p t io n  

t h a t  t h e r e  a r e  no e r r o r s  o f  a g g r e g a t i o n .  T h a t  i s ,  t h e  c o r r e c t  i n t e r ­

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

W hether  t h e r e  a r e  e r r o r s  o r  n o t  i s  e x t r e m e ly  d i f f i c u l t  t o  e v a l u a t e .  

However, a  t e s t i n g  p r o c e d u r e  c o u ld  b e  d e v i s e d  to  d e te r m in e  t h e  p r o b a b l e '  

a c c u r a c y  o f  t h e . e s t i m a t e s . Quandt 2 3 /  d i s c u s s e s  t h e  p o s s i b i l i t y  o f

t r e a t i n g  t h e  a . . ' s  a s  p o i n t  e s t i m a t e s  o f  t h e  mean o f  a  d i s t r i b u t i o n ,
1J.

u s in g  s t a n d a r d  s t a t i s t i c a l  t e c h n iq u e s  t o  t e s t  t h e  e s t i m a t e s .  As y e t  

t h e r e  h a v e  n o t  b e e n  any e m p i r i c a l  i n p u t - o u t p u t  s t u d i e s  u n d e r t a k e n  

u s i n g  t h i s  a p p ro a c h .

x

23 /  R ic h a rd  E. Q uand t ,  " O n . th e  S o l u t i o n  o f  P r o b a b i l i s t i c  L e o n t i e f  
S y s t e m s N ava l  L o g i s t i c s  Q u a r t e r l y  6 , No. 4,, December 1959, 
and " P r o b a b i l i s t i c  E r r o r s  i n  L e o n t i e f  S y s te m s ,"  N ava l  L o g i s t i c s  
Q u a r t e r l y  5 , No. 2 ,  Ju n e  1958.



CHAPTER I I I — A SURVEY OF THE MONTANA ECONOMY 

An i n p u t - o u t p u t  m odel i s  a  t a b u l a r  d e s c r i p t i o n  o f  t h e  economic 

a c t i v i t i e s  o f  t h e  r e g i o n  u n d e r  s t u d y . The d e g re e  o f  a g g r e g a t i o n  o f  

t h e  m odel and, t h e  c o m p o s i t io n  o f  t h e  s e c t o r s  o f  t h e  m odel w i l l  depend 

upon t h e  c h a r a c t e r i s t i c s  o f  t h e  economy. T h u s , an o v e rv ie w  o f  th e  

M ontana economy i s  n ee d ed  to  p r o p e r l y  d e s ig n  th e  M ontana i n p u t - o u t p u t  

model and to  e v a l u a t e  t h e  r e s u l t s .

• G e o g ra p h ic  and  Economic C h a r a c t e r i s t i c s  

T h e re  a r e  a p p ro x im a te ly  9 3 ,6 0 0 ,0 0 0  a c r e s  i n  M ontana. T a b le  I  shows 

t h e  o w n ersh ip  d i s t r i b u t i o n  o f  t h e  l a n d  r e s o u r c e  as i t  was i n  1960.

TABLE I .  • DISTRIBUTION OF LAND OWNERSHIP IN MONTANA, I 9 6 0 .*

Ownership
Land

A cres P e r c e n t

I . P r i v a t e  ow nersh ip 6 1 ,1 6 6 ,0 0 0 65 .4
2. S t a t e  o w nersh ip  

G ra z in g  l a n d 4 ,1 9 5 ,0 0 0  . , 4 .5
A g r i c u l t u r a l  l a n d 487 ,000 .5
Tim ber & s p e c i a l  g r a n t s 496.000 .5

T o t a l  S t a t e  Land 5 ,1 7 8 ,0 0 0 5 .5  '
3 . F e d e r a l  ow nersh ip

F o r e s t  S e r v i c e ,  f o r e s t 1 6 ,6 3 5 ,0 0 0 17 ,8
F o r e s t  S e r v i c e ,  L. U. 1 ,9 3 6 ,0 0 0 2 .1
P a r k  S e r v i c e 1 ,1 4 1 ,0 0 0 '1 .2
B ureau  o f  Land Management 6 ,6 5 9 ,0 0 0 7 .1
O th e r 885 .000 .9

T o t a l  F e d e r a l  Land 2 7 ,2 5 6 ,0 0 0 2 9 .1

4 . T o t a l  A l l  Land A re a i 9 3 ,6 0 0 ,0 0 0 ; 100 .0

* S o u rc e :  M ontana A g r i c u l t u r e  B a s ic  F a c t s , C o o p e r a t iv e  E x te n s io n  S e r v i c e
and A g r . Expt .  S t a . ,  B u l l e t i n  293 , Montana S t a t e  U n i v e r s i t y  

• Bozeman, 1962, p .  13.
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The to p o g ra p h y  o f  t h e  l a n d  r e s o u r c e  v a r i e s  from  th e  f l a t l a n d s  and 

r o l l i n g  h i l l s  o f  e a s t e r n  M ontana t o  t h e  t r e e - c o v e r e d  m o u n ta in s  o f  

w e s t e r n  M ontana . A g r i c u l t u r a l  l a n d  i n c l u d e s  abou,t 1 3 .5  m i l l i o n  a c r e s  

c l a s s e d  as t i l l a b l e  l a n d  w i t h  a b o u t  40 m i l l i o n  a c r e s  o f  g r a z i n g  l a n d .  _!/

The m a jo r  s h a r e  o f  t h e  t i l l a b l e  l a n d  i s  u sed  i n  d r y l a n d  c rop  fa rm in g  

i n  t h e  G re a t  P l a i n s  A rea  o f  e a s t e r n  and c e n t r a l  M ontana  ̂ A nnual p r e c i p i ­

t a t i o n  a v e ra g e s  14 i n c h e s , b u t  h a s  v a r i e d  from  a low o f  8 i n c h e s  to  as 

much as 20 i n c h e s .  _2/ The g row ing  s e a s o n ,  c o n s id e r e d  to  ru n  from  th e  

l a s t  f r o s t  i n  s p r i n g  to  t h e  f i r s t  f r o s t  i n  f a l l ,  i s  a b o u t  HO days on 

t h e  a v e r a g e ,  b u t ,  l i k e  a v e ra g e  p r e c i p i t a t i o n ,  v a r i e s  c o n s id e r a b l y  from 

y e a r  to  y e a r  and from  l o c a t i o n  to  l o c a t i o n .  J3/ B ecause  o f  t h e s e  c l i m a t i c  

c o n d i t i o n s ,  f a rm e rs  i n  M ontana a r e  r a t h e r  r e s t r i c t e d  as t o  t h e  s p e c i e s  o f  

c ro p s  t h a t  can  b e  p ro d u c e d  e c o n o m ic a l ly .  Wheat and b a r l e y  a r e  th e  

p r i n c i p a l  c a sh  c r o p s ,  owing to  t h e i r  a d a p t a b i l i t y  to  t h e  l i m i t i n g  

c l i m a t i c  c o n d i t i o n s .

The m a jo r  l i v e s t o c k  e n t e r p r i s e  i n  t h e  s t a t e  i s  t h e  r a n g e - b a s e d  

c o w - c a l f  o p e r a t i o n ,  p r o d u c in g  f e e d e r  c a lv e s  f o r  e x p o r t .  At th e  p r e s e n t

I /  S t a t e  o f  M ontana , T w e n t y - F i r s t  B i e n n i a l  R e p o r t  o f  t h e  M ontana S t a t e  
B oard  o f  E q u a l i z a t i o n , T r ib u n e  P r i n t i n g ,  G re a t  F a l l s .

_2/ M ontana A g r i c u l t u r e  B a s ic  F a c t s ' . C o o p e r a t iv e  E x te n s io n  S e r v i c e  and 
A g r . E x p t . S t a . ,  B u l l e t i n  293, M ontana S t a t e  U n i v e r s i t y ,  Bozeman, 
1962, p .  11.

_3/ M ontana S t a t e  D epa r tm en t  o f  A g r i c u l t u r e  and th e  U. S . D epar tm en t
o f  A g r i c u l t u r e ,  S t a t i s t i c a l  R e p o r t in g  S e r v i c e ,  M ontana A g r i c u l t u r a l  
S t a t i s t i c s , V ol. X, T r ib u n e  P r i n t i n g ,  G re a t  F a l l s ,  1965, p .  16.
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t im e ,  t h e r e  i s  r e l a t i v e l y  l i t t l e  c a t t l e  f e e d in g  i n  t h e  s t a t e ,  w i t h  an 

a v e ra g e  o f  50 ,0 0 0  h e a d  on f e e d  i n  1963. kj Sheep and lamb e n t e r p r i s e s  

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

10 p e r c e n t  o f  l i v e s t o c k  p r o d u c t s  c a sh  r e c e i p t s , As i n  t h e  c a s e  o f  c a t t l e ,  

t h e  sh e ep  o p e r a t i o n s  a r e  r a n g e - b a s e d  w i t h  t h e  m ajo r  p r o d u c t  b e in g  

f e e d e r  l a m b s .

Com m ercial f o r e s t l a n d  i n  t h e  s t a t e  i s  l o c a t e d  m a in ly  i n  w e s t e r n  

M ontana . A l t o g e t h e r ,  com m erc ia l  f o r e s t  a r e a  amounts t o  1 7 .3  m i l l i o n  

a c r e s  o f  s o f tw o o d  saw t im b e r  w i t h  v i r t u a l l y  no hardwood t im b e r .  _5/

M ontana ra n k s  se c o n d  i n  v a l u e  o f  lum ber p r o d u c t i o n  i n  t h e  Rocky M ounta in  

S t a t e s .  J5/ The lum ber i n d u s t r i e s  p r o v i d e ^ c o n s i d e r a b l e  employment i n  

M ontana , and lum ber p r o d u c t s  a r e  one o f  t h e  p r i n c i p a l  e x p o r t s  from th e  

s t a t e .

T h e re  a r e  e x t e n s i v e  m in e r a l  o p e r a t i o n s  i n  th e  s t a t e ,  w i t h  copper  

m in in g  and  p e t r o l e u m  e x t r a c t i o n  t h e  m ain  i n d u s t r i e s .  M in e r a l  i n d u s t r i e s ,  

b o th  m in in g  and m a n u f a c t u r in g ,  p l a y  v e ry  i m p o r ta n t  r o l e s  i n  th e  economy

kj U. S . D epa r tm en t  o f  A g r i c u l t u r e ,  S t a t i s t i c a l  R e p o r t i n g  S e r v i c e ,
L i v e s t o c k  and M eat S t a t i s t i c s ,  1963 , Supplement, to  St a t .  B u i .  333, 
W a sh in g to n ,  D. C . ,  p . , 1 4 .

5 /  " A lv in  K. W ilso n  and Jo h n  S . S p e n c e r ,  J r . ,  Timber R e so u rc e s  and 
I n d u s t r i e s  i n  t h e  Rocky M oun ta in  S t a t e s , U. S. F o r e s t  S e r v ic e  
S t a . .R e so u rce s  B u i .  IN T -7 , 1967. I n te r m o u n t a i n  F o r e s t  and Range 
Expt .  S t a . ,  Ogden, U ta h ,  p .  36.

.6/ I b i d . ,  p .  23 .
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o f  t h e  s t a t e .  _7/ M in e r a l  l e a s e s  on p u b l i c  l a n d s  p ro d u c e  i n  e x c e s s  o f  

$5 m i l l i o n  p e r  y e a r  i n  Montana'. 8 /

I n d u s t r i a l  a c t i v i t y  i s  l o c a t e d  p r i m a r i l y  a round  G r e a t  F a l l s  and 

B i l l i n g s ,  w i t h  t h e  m a jo r  i n d u s t r i a l  a c t i v i t i e s  c o n s i s t i n g  o f  p r im a ry  

m e ta l s  r e f i n i n g  and p e t r o l e u m  r e f i n i n g .  9 /  Wood p r o d u c t s  p l a n t s  are. 

s c a t t e r e d  th ro u g h o u t  w e s t e r n  M ontana w i t h  t h e  l a r g e s t  o p e r a t i o n s  i n  

M is s o u la  C oun ty . 10 /

T a b le  I I  shows t h e  t o t a l  o u t p u t  o f  t h e  s t a t e  by s e c t o r .  M anufac­

t u r i n g  p ro d u c e s  t h e  g r e a t e s t  s h a r e  o f  t h e  t o t a l  o u t p u t ,  f o l lo w e d  by 

a g r i c u l t u r e  and t r a d e .  A g r i c u l t u r e ,  m in in g ,  and m a n u f a c tu r in g  a r e  th e  

p r im a ry  i n d u s t r i e s  i n  t h e  s t a t e ,  w i t h  t h e  r e m a in in g  s e c t o r s  a c t i n g  i n  

s u p p o r t i n g  r o l e s . ,

The Human R e so u rce

The 1963 p o p u l a t i o n  i n  M ontana was e s t i m a t e d  to  b e  701 ,000  p e o p l e , 

i n c r e a s i n g  a t.  an  a v e ra g e  a n n u a l  r a t e  o f  .9 p e r c e n t  p e r  y e a r ,  11 /  The

Tj U. S . D ep a r tm en t  of-Comm erce, B u reau  o f  t h e  C e n s u s , Census o f
M in e r a l  I n d u s t r i e s ,  1963., A rea  S t a t i s t i c s :  M ontana , U. S-. Govern­
m ent P r i n t i n g - O f f i c e ,  W a sh in g to n ,  D. C . ,  1967=

_8/ U.. S . D ep a r tm en t  of- I n t e r i o r ,  B u reau  o f  Land M anagement, P u b l i c
Land S t a t i s t i c s ,  1963 , W a sh in g to n ,  D. C . ,  1964.

9 /  U. S . D ep a r tm en t  o f  Commerce, B ureau  o f  t h e  C en su s ,  Census o f  
M a n u fa c tu r e s ,  1963 , V o l . I l l : , A r e a  S t a t i s t i c s .

1 0 /  I b i d .

11 /  U. S . D epa r tm en t  o f  Commerce, B u reau  o f  t h e  C ensus ,  S t a t i s t i c a l  
A b s t r a c t  o f  t h e  U. S . ,  1966 , W a sh in g to n ,  D. C . ,  1966.



31

TABLE I I .  TOTAL OUTPUT OF MONTANA, 1963, BY SECTOR.

S e c to r
T o t a l  O u tp u t  

Thousand D o l l a r s
a /

P e r c e n t

A g r i c u l t u r e
L i v e s t o c k  and l i v e s t o c k  p r o d u c t s 206,856 8 .0
Crops 307,985 1 2 .0

M a n u fa c tu r in g
Food and k i n d r e d  p r o d u c t s 140 ,885 • 5 .4
Lumber and  wood p r o d u c t s 168,504 6 .6
O th e r  m a n u f a c tu r in g 365 ,533 1 4 .3

T r a n s p o r t a t i o n  and P u b l i c  W arehousing 156 ,056 6 .1
Com m unications and  P u b l i c  U t i l i t i e s 132 ,840 5 .2
R e a l  E s t a t e ,  F in a n c e  and I n s u r a n c e  • 143 ,398 5 .6
M ining 173 ,121 . 6 .7
S e r v ic e s 206,777 8 .1
T ra d e ,  W h o le s a le  and R e t a i l 374 ,734 ■ 1 4 .6
C o n s t r u c t i o n 189 .503 7 .4

T o t a l 2 ,5 6 6 ,1 9 2 . 100 .0

a /  T o t a l  o u t p u t  o f  each  s e c t o r  by p r o d u c t  c l a s s  i s  d i s c u s s e d  i n  
A ppendix  A.
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p o p u l a t i o n  has  s h i f t e d  from  p r e d o m in a n t ly  r u r a l  i n  1935 ' t o  o v e r  50 

p e r c e n t  u rb a n  i n  1963. 12 /  Along w i t h  t h e  l o c a t i o n  s h i f t ,  t h e r e  has 

b e e n  a  change  i n  t h e  age  d i s t r i b u t i o n  o f  t h e  p o p u l a t i o n .  I n  1930, 

n e a r l y  60 p e r c e n t  o f  t h e  p o p u l a t i o n  was i n  t h e  18-64 y e a r  o l d  age  

g r o u p . By 1960, t h i s  h ad  d e c r e a s e d  to  52 p e r c e n t .  D ur ing  t h i s  p e r i o d ,  

t o t a l  p o p u l a t i o n  i n c r e a s e d  by 25 p e r c e n t ,  b u t  t h e  18-64  age  group 

i n c r e a s e d  by o n ly  10 p e r c e n t .  13 /  T h is  s h i f t  i n  age c o m p o s i t io n  has  

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

beyond  t h e  need  due s im p ly  to  p o p u l a t i o n  g ro w th .

Employment and  P e r s o n a l  Income

T a b le  I I I  shows t h e  d i s t r i b u t i o n  o f  employment and p e r s o n a l  income 

i n  M ontana i n  1963. The t r a d e  s e c t o r ,  w h ich  i n c l u d e s  a l l  w h o le s a l e  and 

r e t a i l  e s t a b l i s h m e n t s ,  employs t h e  g r e a t e s t  number o f  p e o p le  and a l s o  

p r o v id e s  t h e  g r e a t e s t  amount o f  p e r s o n a l  incom e. T h e re  w e re  9 ,3 8 7  t r a d e  

e s t a b l i s h m e n t s  i n  M ontana i n  1963, o f  w h ic h  1 ,8 6 4  had  no p a y r o l l .  The 

a v e ra g e  number o f  em ployees  on a  p a y r o l l  was f i v e .  T o t a l  wages and 

s a l a r i e s  i n  t h e  t r a d e  s e c t o r  amounted to  $ 1 5 1 ,7 1 6 ,0 0 0 ,  p r o p r i e t o r  income 

c o m p r is in g  t h e  r e m a in d e r  o f  p e r s o n a l  incom e e a rn e d  i n  t h i s  s e c t o r .

A g r i c u l t u r e  ra n k e d  se c o n d  w i t h  r e s p e c t  to  p e r s o n a l  incom e b u t  

r a n k e d  s e v e n t h  w i t h  r e s p e c t  to  employment. The a v e ra g e  s i z e  farm  in.

12 /  M ontana A g r i c u l t u r e  B a s i c  F a c t s , o p . c i t . , p . 5. 

1 3 /  I b i d .
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TABLE I I I .  EMPLOYMENT AND PERSONAL INCOME, 1963 .*

S e c t o r Employment a /
P e r s o n a l  Income b /  

Thousand D o l l a r s  ' P e r c e n t
(T h o u san d th s )

A g r i c u l t u r e 13 .0 201 ,008 12 .7
M a n u fa c tu r in g 2 2 .4 153 ,512 9 :7
T r a n s p o r t a t i o n  
Com m unications & P u b l i c

1 2 .1 92 ,1 4 8 5 .8

U t i l i t i e s  '
R e a l  E s t a t e ,  F in a n c e  &

5 .8 45 ,808 2 .9

I n s u r a n c e 6 .8 49 ,565 ' 3 .1
M in ing 7 .1 58 ,377 3 .7
S e r v i c e s 2 4 .1 134 ,073 8 .4
T rade 4 0 .3 227 ,980 14 .3
C o n s t r u c t i o n ■ 12 .3 8 9 ,7 8 1 5 .7  '
S t a t e  and L o c a l  Government 23 .4 131 ,000 8 .2
F e d e r a l  Government 1 0 .0  c / 141 ,619  -d/ 8 .9
O th e r ,  6 108 ,147  e / 6 ,8

T o t a l 163 .6 1 ,4 3 3 ,1 1 8  f /

CMOo\

F e d e r a l  and S t a t e  T r a n s f e r s  gj 154 ,982 9 .8
T o t a l  P e r s o n a l  Income 1 ,5 8 8 ,0 0 0 100 .0

a /  A verage  number employed d u r in g  t h e  c a l e n d a r  y e a r .  
b_/ I n c l u d e s  wages and  s a l a r i e s ,  p r o p e r i t o r  incom e, p r o p e r t y  incom e, 

and t r a n s f e r s .
c /  E x c lu d es  m i l i t a r y  employment.
_d/ I n c l u d e s  m i l i t a r y  paym ents .
e /  I n c l u d e s  r e n t  p a y m e n ts ,  and m is c e l l a n e o u s  incom e, 
f /  T o t a l  e a rn e d  incom e i n  M ontana.

S o c i a l  S e c u r i t y ,  w e l f a r e ,  GI B i l l ,  Farm P ro g ram s ,  e t c .

* S o u rc e :  N in th  F e d e r a l  R e s e rv e  D i s t r i c t  S t a t i s t i c a l  Review
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M ontana was 2 ,4 3 6  a c re s ,  i n  1964. 14 /  S in c e  1935 th e  t r e n d  h a s  been  

tow ard  l a r g e r  and l a r g e r  farm s w i t h  few e r  farm  .num bers . T h is  has  

b e e n  p a r t i c u l a r l y  t h e  c a s e  i n  th e  G re a t  P l a i n s  d r y la n d  f a rm in g  r e g io n  

o f  t h e  s t a t e .  The 1964 Census o f  A g r i c u l t u r e  i n d i c a t e s  a  t o t a l  o f  27 ,020  

f a r m s , b u t  o n ly  2 1 ,0 4 4  h ad  s a l e s  o f  farm  p r o d u c t s  o f  $ 2 ,5 0 0  o r  m ore.

The s i z e  o f  farm s and  th e  ty p e  o f  c ro p s  and l i v e s t o c k  p ro d u c e d  l e a d  to  

r a t h e r  c a p i t a l  i n t e n s i v e  fa rm  o p e r a t i o n s  w i t h  c o r r e s p o n d in g l y  low l a b o r  

r e q u i r e m e n t s .

M a n u fa c tu r in g  i n d u s t r i e s  r a n k e d  i n  t h i r d  p l a c e  b o t h  i n  employment 

and  p e r s o n a l  incom e. The lum ber and wood p r o d u c t s  i n d u s t r y  employed 

t h e  g r e a t e s t  number o f  p e o p l e ,  a c c o u n t in g  f o r  36 p e r c e n t  o f  t o t a l  

m a n u f a c tu r in g  employment and 25 p e r c e n t  o f  t o t a l  m a n u f a c tu r in g  o u t p u t .  15 /  

The fo o d  and k i n d r e d  p r o d u c t s  i n d u s t r y  was se c o n d  i n  m a n u f a c tu r in g  

employment w i t h  25 p e r c e n t  o f  t h e  t o t a l ,  and food  p r o d u c t s  o u t p u t  was 

a b o u t  20 p e r c e n t  o f  t o t a l  m a n u f a c tu r in g  o u t p u t .  16 /  The p r im a ry  m e ta ls  

i n d u s t r y ,  p r i n c i p a l l y  n o n - f e r r o u s  m e ta l  r e f i n i n g ,  ra n k e d  t h i r d  i n  

m a n u f a c tu r in g  employment w i t h  16 p e r c e n t  o f  t h e  t o t a l  em ploym ent, b u t  

p ro d u c e d  o v e r  30 p e r c e n t  o f  t h e  t o t a l  o u t p u t  o f . t h e  m a n u f a c tu r in g  

s e c t o r .  17 /  S i m i l a r l y ,  t h e  p e t r o l e u m  r e f i n i n g  i n d u s t r y  a c c o u n te d  f o r

14 /  U. S . D e p a r tm en t  o f  Commerce, B u reau  o f  th e  C ensus ,  Census o f  
A g r i c u l t u r e ,  1964, S t a t i s t i c s  o f  t h e  S t a t e  and C o u n t i e s i

15 /  Census o f  M a n u f a c tu r e s , o p . c i t .

1 6 /  I b i d .

17 / I b i d .
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o n ly  4 p e r c e n t  o f  employment b u t  o v e r  15 p e r c e n t  o f  o u t p u t .  18 /  Both 

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

r e q u i r e m e n ts  p e r  u n i t  o f  o u t p u t .  .The r e m a in in g  m a n u f a c tu r in g  i n d u s t r i e s  

i n  t h e  s t a t e  a r e  r e l a t i v e l y  s m a l l ,  w i t h  combined employment e q u a l  to  19 

p e r c e n t  o f  t h e  t o t a l  and o u t p u t  e q u a l  to  o n ly  10 p e r c e n t  o f  t o t a l  

m a n u f a c tu r in g  p r o d u c t i o n .

The governm en t s e c t o r s  i n  M ontana a r e  v e ry  im p o r ta n t  s o u r c e s  o f  

em ploym ent, p r o v i d i n g  jo b s  f o r  o v e r  20 p e r c e n t  of t h e  c i v i l i a n  work 

f o r c e .  S t a t e  and l o c a l  governm ent em ployees i n c l u d e d  12 ,0 4 3  p e o p le  

em ployed by e d u c a t i o n a l  i n s t i t u t i o n s  a t  a l l  l e v e l s  i n  1962. 19 /  Govern­

m ent wages and s a l a r i e s ,  i n c l u d i n g  m iI i t r a y  p a y ,  a c c o u n te d  f o r  1 7 .1  

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

S e r v i c e  i n d u s t r i e s ,  t r a n s p o r t a t i o n ,  and c o n s t r u c t i o n  e ach  employed 

a p p ro x im a te ly  th e  same number o f  p e o p le  i n  1963, a l t h o u g h  t h e  s e r v i c e  

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

T h is  i s  t o  b e  e x p e c t e d ,  c o n s i d e r i n g  t h a t  p r o f e s s i o n a l  incom es o f  d o c t o r s ,  

l a w y e r s ,  b u s i n e s s  c o n s u l t a n t s ,  c o n s u l t i n g  e n g i n e e r s ,  e t c . , a r e  i n c lu d e d  

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

The com m unica tions  and p u b l i c  u t i l i t i e s  s e c t o r  employs a b o u t  th e  

same number o f  p e o p le  as  t h e  r e a l  e s t a t e ,  f i n a n c e ,  and i n s u r a n c e  .

s e c t o r .  Each o f  t h e s e  s e c t o r s  a c c o u n t  f o r  a b o u t  3 p e r c e n t  o f  t o t a l
'

p e r s o n a l  incom e.

1 8 /  I b i d .

19 /  U. S . D ep a r tm en t  o f  Commerce, Census o f  Government, 1962, V o l . I l l ,  
No. 26, Government i n  M on tana , W a sh in g to n ,  D. C . ,  1964.
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A r a t h e r  s u r p r i s i n g  s t a t i s t i c  i s  t h e  l a r g e  s h a r e ,  9 .8  p e r c e n t ,  o f  

p e r s o n a l  incom e r e c e i v e d  as governm ent t r a n s f e r  p a y m e n ts . T a b le  IV 

shows th e  c o m p o s i t io n  o f  t r a n s f e r  p a y m e n ts . S t a t e  and l o c a l  w e l f a r e  

paym ents  i n c l u d e  paym ents made u n d e r  a l l  p rogram s a d m i n i s t e r e d  by s t a t e  

and l o c a l  a g e n c i e s  = Unemployment com m ission  b e n e f i t s  w e re  p r i n c i p a l l y  

unemployment c o m p e n sa t io n  c l a i m s .  A g r i c u l t u r a l  p rogram s paym ents 

i n c l u d e  a l l  paym ents a s s o c i a t e d  w i t h  a g r i c u l t u r e  p rogram s a d m i n i s t e r e d  

by t h e  M ontana S t a t e  O f f i c e  o f  t h e  A g r i c u l t u r a l  S t a b i l i z a t i o n  and 

C o n s e r v a t io n  S e r v i c e .  S o c i a l  s e c u r i t y  b e n e f i t s  a r e  s e l f - e x p l a n a t o r y  = 

V e te ra n s  b e n e f i t s  i n c l u d e  c o m p e n sa t io n  and p e n s i o n s ,  i n s u r a n c e  and 

i n d e m n i t i e s ,  v o c a t i o n a l  r e h a b i l i t a t i o n ,  e d u c a t io n  and t r a i n i n g  a s s i s t ­

a n c e ,  and  m is c e l l a n e o u s  b e n e f i t s . O th e r  governm ent p rogram s i n c l u d e  

e x - s e r v i c e m e n 's  unemployment p a y m e n ts ,  e x - f e d e r a l  employee unemployment 

p a y m e n ts ,  i n d i v i d u a l  r e s e a r c h  g r a n t s ,  and t h e  l i k e .

T a b le  V shows p e r s o n a l  income o f  M ontana f o r  t h e  p e r i o d  o f  '1953- 

1963. T o t a l  p e r s o n a l  income i n c r e a s e d  a lm o s t  45 p e r c e n t  d u r in g  th e  

p e r i o d ,  w h i l e  p e r  c a p i t a  p e r s o n a l  income i n c r e a s e d  o n ly  26 p e r c e n t .

D u r in g  t h e  same p e r i o d ,  p e r s o n a l  income o f  t h e  U. S . i n c r e a s e d  62 p e r c e n t
' t

and p e r  c a p i t a  incom e i n c r e a s e d  36 p e r c e n t .  20 /  M ontana ra n k e d  tw e n ty -  

s e c o n d  i n  p e r  c a p i t a  income i n  1953, b u t  s l i p p e d  to  t w e n t y - n i n t h  by 

1963. 2 1 /  T hese  f i g u r e s  i n d i c a t e  t h a t  M o n ta n a 's  r a t e  o f  econom ic grow th

2 0 /  Survey  o f  C u r r e n t  B u s i n e s s ,  V o l . 48 , No. 4 , p p . 1 3 -1 4 ,  

2 1 /  I b i d .
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TABLE IV . GOVERNMENT TRANSFER PAYMENTS IN MONTANA, 1963.

S ou rce Amount
Thousand D o l l a r s

S t a t e  and L o c a l
W e lf a r e  paym ents  _a/
Unemployment com m ission  b e n e f i t s  b /

1 1 ,6 9 5  a /  
7 ,359  b / '

F e d e r a l
A g r i c u l t u r a l  p rogram s paym ents cj 
S o c i a l  S e c u r i t y  b e n e f i t s  
V e te ra n s  b e n e f i t s

26 ,4 0 0  c /  
61 ,689  d /
2 5 ,3 4 5

O th e r  Government P rogram s 
T o t a l

22 ,494
154 ,982

a /  B udge t f o r  t h e  B ienn ium  J u ly  I ,  1963 to  Ju n e  30, 1965-, Budget
s u b m i t t e d  by Tim B abcock , G o v e rn o r ,  to  t h e  M ontana L e g i s l a t u r e ,
1963 s e s s i o n ,  L i t e r a t u r e  C i t e d  R e f e re n c e  65 , p .  155. 

b /  M ontana Unemployment C om pensation  Com m ission, T w e n ty -e ig h th  Annual • 
R e p o r t ,  R e p o r t e r  P r i n t i n g  and Supply  C o . ,  H e le n a ,  M ontana , 1964, 
L i t e r a t u r e  C i t e d  R e fe re n c e  45.

c /  S t a t i s t i c a l  A b s t r a c t  o f  t h e  U n i te d  S t a t e s ,  1966, Government P r i n t i n g
O f f i c e ,  W a sh in g to n ,  D.. C . ,  1967, L i t e r a t u r e  C i t e d  R e f e re n c e  113,
p .  288.

d /  I b i d . , p .  271.

i
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TABLE V. PERSONAL INCOME, MONTANA, 1 9 6 3 -1 9 6 7 .*

Y ear T o t a l P e r  C a p i ta
M il .  D o l . D o l l a r s

1953 1 ,0 9 6 1 ,779
1954 1 ,079 1 ,729
1955 1 ,1 7 8 1 ,8 5 2
1956 1 ,2 4 1 1 ,8 9 2
1957 1 ,297 1 ,9 4 4
1958 1 ,3 7 1 \ 2 ,0 5 9
1959 1 ,345 2 ,0 1 0
1960 1 ,3 8 3 ' 2 ,037
1961 1 ,3 7 1 1 ,9 7 3
1962 1 ,5 8 1 2 ,2 7 1
1963 1 ,588 2 ,2 6 6
1964 1 ,593 2 ,2 6 6
1965 1 ,7 1 2 2 ,436
1966 1 ,8 4 2 2 ,6 2 3
1967 1 ,9 3 4 2 ,759

^ S o u rc e : S u rvey  o f  C u r r e n t  B u s i n e s s , V o l . 48 , No. 4 ,  p p . 1 3 -1 4 .
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was l e s s  t h a n  t h e  n a t i o n a l  r a t e .  By 1967 , M ontana had s l i p p e d  sown to  

t h i r t y - f i r s t  i n  p e r  c a p i t a  incom e. 22 /

E d u c a t io n

The m ed ian  e d u c a t i o n a l  l e v e l  i n  M ontana i s  somewhat h i g h e r  th a n  

t h e  n a t i o n a l  m ed ian .  F o r t y - e i g h t  p e r c e n t  o f  t h e  M ontana p o p u l a t i o n  

o v e r  25 y e a r s  o ld  h a v e  c o m p le te d  h ig h  s c h o o l  as  compared to  o n ly  41 

p e r c e n t  o f  t h e  n a t i o n a l  p o p u l a t i o n .  23/  The m edian  l e v e l  o f  e d u c a t io n  

i n  M ontana i s  1 1 ,6  y e a r s ,  w h i l e  f o r  t h e  U. S. i t  i s  1 0 .6 .  24 /  C o l le g e  

g r a d u a t e s  a s . a  p r o p o r t i o n  o f  th e  p o p u l a t i o n  i s  a p p ro x im a te ly  t h e  same 

f o r  t h e  s t a t e  as  f o r  t h e  n a t i o n .  25 /  I t  a p p e a r s ,  t h e n ,  t h a t  t h e  g e n e r a l  

e d u c a t i o n a l  l e v e l  o f  t h e  s t a t e  i s  a t  l e a s t  e q u a l  to  t h e  n a t i o n a l  a v e ra g e .

' Com parison  o f  th e  e d u c a t i o n a l  l e v e l s  and.money incom e o f  i n d i v i d u a l s  

i n d i c a t e s  t h a t  e d u c a t io n  and income a r e  p o s i t i v e l y  c o r r e l a t e d .  The more 

e d u c a t io n  an  i n d i v i d u a l  h a s , th e  more p r o b a b l e  t h a t  h e  i s  a t  t h e  h i g h e r  

incom e l e v e l s .  26 /  Y e t  i n  M ontana, w here  t h e  a v e ra g e  l e v e l  o f  e d u c a t io n  

i s  h i g h e r - t h a n  t h e  n a t i o n a l  l e v e l ,  p e r  c a p i t a  income i s  l e s s  th a n  th e  

n a t i o n a l  a v e ra g e  and h a s  b e e n  d e c r e a s in g  w i t h  r e s p e c t  t o  t h e  n a t i o n a l  

a v e ra g e  s i n c e  1950. T h is  w ould  seem to  i n d i c a t e  t h a t  t h e  M ontana economy 

h a s  n o t  b e e n  a b l e  to  f u l l y  u t i l i z e  t h e  human r e s o u r c e s  a v a i l a b l e  to  i t .

2 2 /  I b i d .'

23 /  U. S , S t a t i s t i c a l  A b s t r a c t , o p . c i t . ,  p .  114. 

2 4 /  I b i d . ,  p .  115,

2 5 /  I b i d . ,  p .  331.

26 /  I b i d . , p . 116.



CHAPTER IV— THE EMPIRICAL MODEL

S e c o n d a ry  d a t a  was u se d  f o r  t h i s  s t u d y .  The b a s e  y e a r  o f  t h e  m odel,  

1963 , was s e l e c t e d  b e c a u s e  o f  t h e  a v a i l a b i l i t y  o f  i n d u s t r i a l  s t a t i s t i c s  

f o r  t h a t  y e a r  from  th e  q u i n q u e n n i a l  ce n su s '  o f  b u s i n e s s ,  m a n u f a c tu r in g ,  

m i n e r a l  i n d u s t r i e s ,  g o v e rn m en t,  t r a n s p o r t a t i o n ,  and t h e  l i k e .  The 

s t a t i s t i c a l  a p p e n d ix  to  t h i s  s t u d y ,  A ppendix  A, p r e s e n t s  a  d e t a i l e d  

d i s c u s s i o n  o f  d a t a  s o u r c e s  and e s t i m a t i n g  t e c h n iq u e s  u s e d  i n  t h e  s tu d y .

The d a t a  u s e d  was p r e s e n t e d  f o r  i n d u s t r i e s  c l a s s i f i e d  a c c o r d in g  to  

t h e  S ta n d a r d  I n d u s t r i a l  C l a s s i f i c a t i o n  Code. I /  T h e r e f o r e ,  s e c t o r s  

i n  t h e  m odel w ere  s p e c i f i e d  on t h i s  b a s i s .  . T here  a r e . 12 endogenous 

s e c t o r s  i n  t h e  modfel. A g r i c u l t u r e  was d i v id e d  i n t o  two s e c t o r s :

L i v e s t o c k  and  L i v e s t o c k  P r o d u c ts  c o m p r ise  one s e c t o r  and Crops make 

up t h e  o t h e r .  T h is  d i v i s i o n  a l lo w s  th e  s tu d y  o f  t h e  two m a jo r  ty p es  

o f  a g r i c u l t u r a l  e n t e r p r i s e s  i n  t h e  s t a t e .  C ow -ca lf  r a n g e  e n t e r p r i s e s

do m in a te  t h e  l i v e s t o c k  s e c t o r ,  w h i l e  w h e a t  and b a r l e y  p r o d u c t i o n  a r e
■ ’ !

t h e  p r i n c i p a l  c a s h : c r o p , e n t e r p r i s e s . M a n u fa c tu r in g  e n t e r p r i s e s  w ere
i

a g g r e g a t e d  i n t o  t h r e e  s e c t o r s :  ( I )  Food and K in d red  P r o d u c t s ,

(2) Lumber and  Wood P r o d u c t s , and (3) M a n u fa c tu r in g .  Meat p r o d u c t s  

c o n s t i t u t e  t h e  g r e a t e s t  s h a r e  o f  o u t p u t  o f  t h e  Food and K in d re d  

P r o d u c t s  s e c t o r ,  w i t h  f l o u r  and b a k e ry  p r o d u c t s  a c c o u n t in g  f o r  most 

o f  t h e  r e m a in d e r .  Lumber and Wood p r o d u c t s  i n d u s t r i e s  a r e  i n c lu d e d

I /  B ureau  o f  t h e  B u d g e t ,  O f f i c e  o f  S t a t i s t i c a l  S t a n d a r d s ,  S ta n d a rd
I n d u s t r i a l  C l a s s i f i c a t i o n  M an u a l , U. S . Government P r i n t i n g  O f f i c e ,  
1967.
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as  a  s e p a r a t e  s e c t o r  b e c a u s e  o f  t h e i r  g r e a t  economic s i g n i f i c a n c e  to  

t h e  s t a t e .  The r e m a in in g  m a n u f a c tu r in g  a c t i v i t i e s  a r e  a g g r e g a te d  i n  

t h e  M a n u fa c tu r in g  s e c t o r .  P r im a ry  m e ta l s  r e f i n i n g  i n d u s t r i e s  and 

p e t r o l e u m  r e f i n i n g  a c c o u n t  f o r  t h e  m a jo r  s h a r e  o f  M a n u fa c tu r in g  o u t p u t .

M in ing  was i n c l u d e d  as a  s e p a r a t e  s e c t o r  b e c a u s e  o f  t h e  e x t e n s i v e  

m in in g  o p e r a t i o n s  i n  t h e  s t a t e .  N o n - f e r r o u s  m e ta l  m in in g ,  p a r t i c u l a r l y  

c o p p e r  m in in g ,  c o n s t i t u t e  t h e  m a jo r  m in in g  a c t i v i t i e s .  P e t ro le u m  and 

n a t u r a l  gas e x t r a c t i o n  a r e  a l s o  v e ry  i m p o r t a n t .

S e r v i c e  ty p e  i n d u s t r i e s  w ere  a g g r e g a te d  i n t o  f i v e  s e c t o r s :  

T r a n s p o r t a t i o n  and P u b l i c  W a rehous ing ;  Com m unications and P u b l i c  

U t i l i t i e s ;  R e a l  E s t a t e ,  F i n a n c e , and I n s u r a n c e ;  S e r v i c e s ;  and- T ra d e .  

C o n s t r u c t i o n  a c t i v i t y  was d i v id e d  i n t o  two s e c t o r s ;  M a in te n a n c e  C o n s t ru e  

t i o n  and New C o n s t r u c t i o n .

W ith  t h e  e x c e p t io n  o f  New C o n s t r u c t i o n ,  t h e  above s e c t o r s  c o n s t i ­

t u t e  t h e  endogenous p o r t i o n  o f  t h e  t r a n s a c t i o n s  m a t r i x .  The exogenous 

s e c t o r s  i n c l u d e  a l l  f i n a l  demand s e c t o r s . These  s e c t o r s  do n o t  p ro d u ce  

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

Along w i t h  New C o n s t r u c t i o n t h e  exogenous s e c t o r s  i n c l u d e  g ove rn ­

m en t ,  h o u s e h o ld s ,  and  e x p o r t s . The governm en t a c t i v i t i e s  w ere  s p l i t  

i n t o  two s e c t o r s ;  S t a t e  and L o c a l  G overnm ent, and F e d e r a l  Government. 

W ith  t h i s  d i v i s i o n  t h e  econom ic i n t e r a c t i o n  a t t r i b u t a b l e  to  each  can 

b e  shown.

H ouseho ld s  c o n s t i t u t e  one s e c t o r  o f  f i n a l  demand, show ing  t o t a l  

co n su m p tio n  p u r c h a s e s  o f  t h e  M ontana p o p u l a t i o n .  H ouseho ld s  a r e
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d i v id e d  i n t o  t h r e e  p r im a ry  i n p u t  ro w s , th u s  show ing t h e  l a b o r ,  p r o p r i ­

e t o r ,  and p r o p e r t y  incom e g e n e r a t e d  i n  each  s e c to r =  T hese  t h r e e  s e c t o r s  

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

The r e m a in in g  exogenous s e c t o r  i s  t h e  I m p o r t - E x p o r t  s e c t o r ,  w hich  

shows a l l  im p o r ts  and e x p o r t s  o f  th e  s t a t e .

A c o m p le te  l i s t i n g  o f  th e  endogenous and exogenous s e c t o r s  i s  

shown b e lo w .

Endogenous

1 . L i v e s t o c k  and L i v e s t o c k  P r o d u c ts
2 . Crops
3 . Food and K in d re d  P r o d u c ts
4 .  Lumber and Wood P r o d u c ts
5 .  M a n u fa c tu r in g
6. T r a n s p o r t a t i o n  and P u b l i c  W arehousing
7. Com m unications and P u b l i c  U t i l i t i e s
8 . R e a l  E s t a t e ,  F i n a n c e , and I n s u r a n c e
9 . M ining

10 . S e r v ic e s
11 . T ra d e ,  W h o le s a le  and R e t a i l
12 . C o n s t r u c t i o n ,  M a in te n an c e

Exogenous
13. C o n s t r u c t i o n ,  New
14. S t a t e  and L o h a l  Government
15 . F e d e r a l  Government
16. H ouseho lds

Wages and  ,S a l a r i e s  
P r o p r i e t o r  Income 
P r o p e r t y  Income

17. , I m p o r t - E x p o r t

The T r a n s a c t i o n s  T a b le

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

T h is  t a b l e  shows t h e  i n t e r - s e c t o r a l  f low s  o f  goods and s e r v i c e s  i n  t h e  

economy and p r o v id e s  t h e  b a s i s  f o r  c a l c u l a t i o n  o f  t h e  t e c h n i c a l  and 

in t e r d e p e n d e n c e  c o e f f i c i e n t s ,
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T a b le  VI shows t h e  t r a n s a c t i o n s  t a b l e  o f  t h e  M ontana Economy o f  1963. 

Each row o f  t h e  t a b l e  i n d i c a t e s  t h e  o u t p u t  d i s t r i b u t i o n  o f  t h a t , ' . s e c t o r ,  

w h i l e  each  column shows t h e  p u r c h a s e s  made by t h a t  s e c t o r  from  th e  o t h e r  

s e c t o r s .  F o r  ex am p le ,  t h e  f i r s t  row o f  t h e  t a b l e  i n d i c a t e s  t h e  d i s t r i b u ­

t i o n  o f  t h e  p r o d u c t s  o f  t h e  L i v e s t o c k  and L i v e s t o c k  P r o d u c ts  s e c t o r .

T h is  s e c t o r  r e t a i n e d  $ 9 .4  m i l l i o n  w o r th  o f  o u t p u t  to  b e  u s e d  i n  f u r t h e r  

p r o d u c t i o n ,  s o l d  $35 .0  m i l l i o n  w o r th  o f  o u t p u t  to  t h e  Food and K indred  

P r o d u c ts  s e c t o r ,  $ 1 .6  m i l l i o n  to  t h e  F e d e r a l  Governm ent, $ 6 .6  m i l l i o n  

d i r e c t l y  to  c o n su m ers ,  and th e  r e m a in d e r ,  $15 4 .2  m i l l i o n ,  was e x p o r te d  

from  t h e  s t a t e .  2 /

Each column o f  t h e  t r a n s a c t i o n s  t a b l e  shows th e  amount p u rc h a s e d  

by a  s e c t o r  from  t h e  r e m a in in g  s e c t o r s .  The f i r s t  column o f  t h e  t a b l e  

shows t h e  p u r c h a s e s  o f  t h e  L i v e s t o c k  and L i v e s t o c k  s e c t o r .  The Crops 

s e c t o r  s u p p l i e s  t h e  g r e a t e s t  amount o f  i n p u t ,  $67 .3  m i l l i o n .  I t  i s  

i n t e r e s t i n g  to  n o t e  t h e  l a r g e  amount o f  i n p u t  im p o r te d  by  t h e  l i v e s t o c k  

s e c t o r .  The p r i n c i p a l  im p o r t  i s  l i v e s t o c k ,  am ounting  t o  o v e r  $20 m i l l i o n ,  

95 p e r c e n t  o f  w h ich  w e re  c a t t l e  i m p o r t s .  O th e r  im p o r ts  i n c l u d e  

v e t e r i n a r y  s u p p l i e s ,  s p e c i a l i z e d  l i v e s t o c k  e q u ip m e n t , m o to r  v e h i c l e s ,  

and t h e  l i k e .

The r e m a in in g  s e c t o r s  can  b e  i n t e r p r e t e d  i n  a s i m i l a r  f a s h i o n .

Each column v e c t o r  i s  t h e  p r o d u c t i o n  f u n c t i o n  o f  t h a t  s e c t o r ,  showing 

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

2 /  These  f i g u r e s ,  t a k e n  from  th e  t r a n s a c t i o n s  t a b l e ,  w e re  rounded  o f f  
to  t h e  n e a r e s t  t e n t h  o f  a  m i l l i o n  d o l l a r s .



TABLE V I. TRANSACTIONS TABLE OF THE MONTANA ECONOMY, IN THOUSANDS OF DOLLARS.

'— ----- P u rchaslyg L iv e s to ck  
6 L iv e s to ck  
P roduc ts

Feed and 
K indred 
P roduc ts P ro d u c ts

Manufac-
T ra n sp o r ta -  Conmunica? R col E s ta te ,
t io n  * P u b l ic  t lo n  & P u b l ic  F in an c e , 6 
W arehousing U t i l i t i e s  In su ra n ce S e rv ice s

T rade , Whole­
s a l e  & R e ta i l

C onstrue - C onstruc - 
t i  on-Nev

- r

S ta te  & F e d e ra l 
L o ca l Govero-Govcm- 
BCnt mane Households

I .  L iv e s to ck  6 L iv e s to ck  P roducts 35,029 o o „ o „ o ' O' . 0 0 154,226 0 1,609

67,341 28,028 1,694 I 0 186,475 11,750 3,312

3 . Food S K indred P roduc ts 3 ,688 ' 13,413 0 0 o” 1 ,641 '  n e . s i s

4 . Luafcer S Wood P ro d u c ts 0 36,146 1,148 21 0 112,293 0 57

5 . M anufacturing 1,033 1 ,512 7,187 9,310 549 803 1 ,4 1 8 ' 238,270 3,038 103 53,068

6 . T ra n sp o r ta tio n  A F u b llc  
W arehousing 3,772 3,736 . 26,200 11,589 ,4 2 1 1,642 0 616 27,084 804 66,877 932 1,216 2,249

7 . Conm unlcatlons S P u b l ic  U t i l i t i e s  2 ,271 3,126 1,837 1,792 5,259 1 ,271 1,201 4,909

8 . R e a l E s ta te ,  F in an c e , and 
In su ra n ce 19,309 3,931 2,060 2 ,8 6 8 ' 2,275 11,919 2,554 0 9,313 68,587

9 . M ining 49 3 ,720 159,417 0 2,178 0 '2 ,4 7 5 0 354 3,471 1,243 0

10. S c rv lec s 1,989 4 ,953 4,669 1,626 1,043 4,243 17,421 5,613 1,472 . 5 ,090 13,935 4,347

5,674 '  1,643 1,247 1,711 3,611 3,737 10,840 3,721 15,423 22,814 13,672

12 . C o n s tru c tio n , M aintenance 991 0 256 460 1,042 1,469 0 7,432 0 16,655
13 . C o n s tru c tio n , Nev 124 635 3,882 1,472 '  0 4 ,296 142 1,243 0 0 72,246 54,026
14. Im ports 38,270 14,989 17,814 29,327 71,473 53,511 50J.78 13,871 2,232 36,631 422,745
15. S t a te  6 L o ca l Government 13,858 5,157 4,603 7,412 17,636 3,512 5 ,862 1,930 19,247 169 511 0 24,020 422,745
16. F e d e ra l Government 1,004 4,179 4,943 2,188 18,139 8,973 11,057 5,955 2,062 6 ,221 1 ,755  ' 132,871
17a. Wages & S a la r ie s 17,952 23,292 44,314 56,524 76,752 32,641 31,186 45,107 87,778 15,214 67,318 _  0 39,432

17b. P r o p r ie to r  Income 34,719 128,733 4,050 8,495 11,130 13 ,321 10,143 7,038 1,236 0

17a. P ro p e rty  Income 3.423 5.377 1.760 Ij SAQ 2.407 2.075 — 3.024 ____ 345

18. T o ta l  In p u ts 206,856 307.958 140,885 168.504" 365,533 156,056 .132,840 173,121 374,734 153,962 329,640 1=9,589 • 1,516,170
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The e x p o r t  column and im p o r t  row o f  T a b le  VI i s  o f  s p e c i a l  i n t e r e s t .  

I t  i s  e v i d e n t  a f t e r  e x a m in a t io n  o f  t h e s e  s e c t o r s , t h a t  M ontana i s  h i g h ly  

d e p e n d e n t  upon m a rk e ts  o u t s i d e  o f  t h e  s t a t e ,  b o th  f o r  im p o r t s  o f  i n p u t s  

and e x p o r t s  o f  p r o d u c t s .  T o t a l  im p o r ts  o f  t h e  p r o c e s s i n g  s e c t o r s  amount 

to  $418 m i l l i o n ,  and c o n s t i t u t e  o v e r  15 p e r c e n t  o f  t h e  t o t a l  i n p u t s  to  

t h e s e  s e c t o r s .  E x p o r ts  o f  t h e  two a g r i c u l t u r a l  s e c t o r s  and th e  t h r e e  

m a n u f a c tu r in g  s e c t o r s ,  t o t a l i n g  $692 m i l l i o n ,  co m p rise  a lm o s t  60 p e r c e n t  

o f  t h e  g r o s s  o u t p u t  o f  t h e s e  f i v e  s e c t o r s ,  and o v e r  30 p e r c e n t  o f  th e  

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

w h e a t  and b a r l e y ,  wood p r o d u c t s , n o n - f e r r o u s  m e t a l s ,  and g a s o l i n e .

The p r i c e s  o f  t h e s e  p r o d u c t s  a r e  e s t a b l i s h e d  i n  n a t i o n a l  m a rk e ts  and 

M ontana p r o d u c e r s  m ust a c c e p t  t h e  p r i c e .  B ecause  o f  t h e  l a r g e  amount 

o f  e x p o r t s  o f  t h i s  n a t u r e ,• any e x p o r t  m a rk e t  p r i c e  f l u c t u a t i o n s  e x e r t  

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

em ployees i n  t h e  M ontana economy, p a r t i c u l a r l y  i n  t h e  e x p o r t i n g  s e c t o r s .

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

The t e c h n i c a l  c o e f f i c i e n t s ,  d e r i v e d  from  th e  t r a n s a c t i o n  t a b l e ,  

a r e  g iv e n  i n  T a b le  V I I .  They show t h e  d i r e c t  r e q u i r e m e n t  o f  a  s e c t o r  

from  e v e ry  o t h e r  s e c t o r  p e r  d o l l a r  o f  g r o s s  o u t p u t .  T e c h n ic a l  

c o e f f i c i e n t s  a r e  r e l e v a n t  o n ly  f o r  t h e  endogenous s e c t o r s ,  t h e r e f o r e  

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

The t e c h n i c a l  c o e f f i c i e n t s  can  b e  i n t e r p r e t e d  as f o l l o w s .  Assume 

an  o u t p u t  o f  $ 1 ,0 0 0  from  t h e  M ining  s e c t o r .  I n  o r d e r  to  p r o d u c e  t h i s



TABLE VII. TECHNICAL COEFFICIENTS OF THE ENDOGENOUS SECTORS OF THE MONTANA MODEL.

S ecto r i 2 3 4 . 5 6 7 8 9 10 11 12

.1. L ivestock  & L ivestock  Products .04549 0 .24864 0 0 0 0 0 0 0 0 0
2. Crops .32555 .03047 .19894 .01005 0 0 0 0 0 0 0 0
3. Food & Kindred Products .01783 0 .09521 0 0 0 0 . 0 0 0 0 0

' 4. Lumber & Wood Products .00055 .00007 0 .21451 .00314 .00013 .00617 0 .00089 0 0 .11032

5. M anufacturing ,00499 .06649 .00434 .00897 .01966 .05966 .00413 .00560 .00819 .00368 „ .01724 .09682
6. T ran sp o rta tio n  & P u b lic  

Warehousing .01823 .01213 .00241 .15549 .03171 .00270 .01236 0 .03044 .00298 -.07227 .02262
7. Communications & P u b lic  

U t i l i t i e s ' .01098 .01015 .00616 .02665 .04061 .01177 .08168 .00603 .03326 .00615 .06043 .00326
8. Real E s ta te , Finance, 

and Insurance .04404 .06269 .01334 .01650 .01076 .01320 .01410 .01250 .01657 .01100 .03181 .01598

9,'. Mining .00024 .01208 ,0 .00127 .43612 0 . .01640 0 .01430 0 0 .00996
10. Services .00962 .01608 .01750 .00932 .01277 .01042 .00785 .02959 .10063 . .02714 .0280? .04142
11. Trade, W holesale & R etail" .02743' .04271 .02878 .04341 .02699 .01053 .00939 .01193 .02086 .01807 .02893 .10469
12. C onstruction , M aintenance .00098 .00261 .00095 .00588 .00879 . 0 .00193 .00321 .00602 .00109 .00397 0

13. C onstruction , New .00060 .00207 .00451 .02304 .04174' 0 .01108 0 .02481 .00069 .00332 0
14. Im ports - .18501 .19030 .10639 .09385" .04150 .23960 ,22077 .49842 .30910 .24267 .03703 .06280
15. S ta te  & Local Government .06699 .05622 .03660 .03919 .06103 .04750 .13276 .02450 .03386 .00933 .05136 .0,0476
16. F ederal Government .00485 ,00219 .02966 .02933 1.07351 .01402 .13655 .06257 .06387 .02880 .04776 .05802

17a. Wages and S a la r ie s .05223 .05829 .16533 .26299 .15463 .49182 .24572 .21748 .26055 .42451 .43917 .42807
17b. P ro p r ie to r  Income .16784 .41799 .02875 .05041 .03045 .08536 .07635 .04908 .05797 .13867 .10717 .03478
17c. P roperty  Income .01655 .01746 .01249 .00914 .00659 .01329 .01329 .07909 .01868 .08522 .06204 .00650
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o u t p u t ,  t h e  m in in g  s e c t o r  m ust p u r c h a s e  $1 ,0 0 0  x .00089 o r  89 c e n ts  w o r th  

o f  i n p u t s  from  th e  Lumber and Wood p r o d u c t s  s e c t o r ;  $ 1 ,0 0 0  x .00819 = 

$8.'*19 from  th e  M a n u fa c tu r in g  s e c t o r ;  $1 ,0 0 0  x .03044 = $ 3 0 .4 4  from th e  

T r a n s p o r t a t i o n  and P u b l i c  W arehousing  s e c t o r ;  and so  f o r t h .  The 

c o e f f i c i e n t s  o f  t h e  t h r e e  h o u s e h o ld  s e c t o r s  show th e  p r o p o r t i o n  o f  Wages 

and S a l a r i e s ,  P r o p r i e t o r  Incom e, and P r o p e r t y  Income g e n e r a t e d  by a 

d o l l a r s  w o r th  o f  o u t p u t  from  th e  s e c t o r .  S i m i l a r l y ,  any i n c r e a s e  i n  

o u t p u t  w i l l  r e q u i r e  a  p r o p o r t i o n a t e  i n c r e a s e  i n  i n p u t s  from  each  s e c t o r .

T e c h n ic a l  c o e f f i c i e n t s  a r e  assum ed to  b e  c o n s t a n t  o v e r  t im e .  The 

a s s u m p t io n  o f  c o n s t a n t  c o e f f i c i e n t s  i m p l i e s ,  among o t h e r  t h i n g s ,  t h a t  

te c h n o lo g y  and r e l a t i v e  p r i c e s  o f  i n p u t s  do n o t  c h a n g e . T h is  may be  a 

r e a l i s t i c  a s su m p t io n  i n  t h e  s h o r t  ru n  b u t  i s  n o t  r e a l i s t i c  i n  t h e  lo n g  

r u n .  New f lo w  t a b l e s  s h o u ld  b e  c o n s t r u c t e d  r e g u l a r l y  from  t h e  l a t e s t  

i n f o r m a t i o n  so  t h a t  any changes i n  c o e f f i c i e n t s  w i l l  b e  r e c o g n iz e d .

I n t e r d e p e n d e n c e  C o e f f i c i e n t s

T a b le  V I I I  c o n t a i n s  t h e  i n t e r d e p e n d e n c e  c o e f f i c i e n t s .  These 

c o e f f i c i e n t s  i n c l u d e  b o t h  d i r e c t  and i n d i r e c t  changes i n  i n p u t  r e q u i r e ­

m ents  p e r  d o l l a r  change  i n  f i n a l  demand. T a b le  V I I I  i s  i n t e r p r e t e d  as 

f o l l o w s .  Assume t h a t  th e  f i n a l  demand o f ,  s a y , t h e  Food and  K indred  

P r o d u c ts  s e c t o r  i n c r e a s e s  by $ 1 ,0 0 0 .  I n  t h e  p r o c e s s  o f  s a t i s f y i n g  

t h i s  i n c r e a s e ,  t h e  Food and  K in d red  P r o d u c ts  s e c t o r  w i l l  r e q u i r e  

a d d i t i o n a l  i n p u t s  from  t h e  o t h e r  s e c t o r s ,  who m ust i n  t u r n  expand 

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

a f t e r  a l l  d i r e c t  and i n d i r e c t  e f f e c t s  h a v e  b en  e xpended , i s  i n d i c a t e d

47



TABLE VIII. INTERDEPENDENCE COEFFICIENTS.

S e c to r I 2 3 4 5 6 7 8 9 10 11 12

I 1.05320 .00014 .28955 .00017 .00012 .00004 .00003 .00004 .00007 .00005 .00282 .00033

2 .35803 1.03159 .32531 .01341 .00020 .00005 .00013 .00005 .00011 .00006 .00318 .00184 •

3 .02127 .00053 1.11154 .00066 .00045 .00015 .00013 .00014 .00027 .00021 .01081 ;00127

4 .00152 .00118 .00098 1.27478 .00689 .00071 .00897 .00058 .00246 .00028 .00135 .14153

5 .03349 • .07350 .03159 .02759 1.02974 .06214 .00649 .00667 .01249 .00478 .02441 .10715

6 .02963 .02058 .01837 .20584 .05221 1.00796 .01679 .0 0 1 6 8 ' .03485 .00492 .07760 .05932.

7 .02324 .02059 .02129 .04604 .06640 .01783 1 .0 9 1 5 0 . .00824 .04065 .00865 .07125 .02382

8 .07335 .06966 .05213 .02851 .02297 .01553 .01697 1.01379 ,02052 .01242 .03680 .02655 '

9 .01988 .04555 .01842 .01486 .45685 .02780 .02107 .00312 1.02078 .00227 .01208 .05814

10 . .02352 .02689 .03435 .01996 .06440 .01556 .01232 .03188 . :10814 1.02933 .03445 .05666

11 .04975 .05069 .05876 .06298 .04278 .01404 .01248 .01380 .02615 .01979 1.03446 .12105
12 .00291 .00411 .00306 .00832 .01229 .00088 .00246 .00344 .00664 .00131 .00472 1.00280
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i n  t h e  column o f  i n t e r d e p e n d e n c e  c o e f f i c i e n t s  f o r  t h e  Food and K indred  

P r o d u c ts  s e c t o r .  I n  t h i s  c a s e ,  t h e  r e q u i r e d  e x p a n s io n  by t h e  L iv e s to c k  

and  L i v e s t o c k  P r o d u c ts  s e c t o r  w ould  b e  $1 ,0 0 0  x .28955 = $ 2 8 9 .5 5 ;  t h e • 

Crops s e c t o r ,  $1 ,000  x .32531  = $ 3 2 5 .3 1 ;  and s o  f o r t h .  N o t i c e  t h a t  th e  

i n t e r p e n d e n c e  c o e f f i c i e n t  o f  t h e  Food and K in d red  P r o d u c ts  s e c t o r  i s  

1 .1 1 1 5 4 .  T h is  c o e f f i c i e n t  can  b e  d i v id e d  i n t o  two p a r t s ;  1 .00000  and 

.1 1 1 5 4 .  The f i r s t  p a r t  shows th e  amount n ee d ed  to  s a t i s f y  t h e  i n c r e a s e  

i n  f i n a l  demand ( i . e . , $1 ,0 0 0  x 1 .00000  = $1 .00000) and t h e  se co n d  p a r t  

shows t h e  r e m a in in g  e x p a n s io n  o f  t h e  s e c t o r  a f t e r  a d ju s tm e n t  to  th e  

i n c r e a s e  i n  demand.

T a b le  IX shows th e  i n d i r e c t  c o e f f i c i e n t s  w hich  a r e  found  by 

s u b t r a c t i n g  t h e  d i r e c t  r e q u i r e m e n ts  m a t r i x  (I+A) from  t h e  in te r d e p e n d e n c e  

c o e f f i c i e n t s  m a t r i x  ( I -A )  \  The d i r e c t  o r  f i r s t  round  e f f e c t s  o f  th e  

i n c r e a s e  i n  demand i s  e s t i m a t e d  by t h e  (I+A) m a t r i x  t im es  t h e  i n c r e a s e ,  

and  th e  i n d i r e c t  e f f e c t s  a r e  e s t i m a t e d  by t h e  i n d i r e c t  c o e f f i c i e n t s  o f  

T a b le  IX t im es  t h e  i n c r e a s e .  T a b le  X shows t h e  t o t a l ,  d i r e c t ,  and th e  

i n d i r e c t  e f f e c t s  o f  a $1 change  i n  f i n a l  demand o f  t h e  Food and K ind red  

P r o d u c ts  s e c t o r .  The t a b l e  i n d i c a t e s  t h a t  f o r  8 o f  t h e  12 s e c t o r s ,  th e  

i n d i r e c t  e f f e c t s  o u tw e ig h  t h e  d i r e c t  e f f e c t s .

S e c to r  M u l t i p l i e r s

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

r e s o u r c e  m u l t i p l i e r s  w ere  d e v e lo p e d  i n  C h a p te r  I I .  The m u l t i p l i e r s  

a r e  u s e d  to  e s t i m a t e  t h e  change i n . t o t a l  o u t p u t  ( p e r s o n a l  incom e, 

r e s o u r c e  u se )  when t h e r e  i s  an  autonomous change  i n  t h e  l e v e l  o f  f i n a l

demand o f  a  s e c t o r .



TABLE IX. TABLE OF INDIRECT COEFFICIENTS

S e c to r I "2 3 4 5 ' 6 7 8 9 10 11 12

I .00771 .00014 .04091 .00017 .00012 .00004 .00003 .00004 .00007 .00005 .00282 .00033

" 2 .03248 .00112 .12637 .00336 .00020 .00005 .00013 .00005 .00011 .00006 .00318 .00184

3 .00254 .00053 .01633 .00066, .00045 .00015 .00013 .00014 .00027 .00021 .00140 .00127-

4 .00097 .00111 .00098 .06077 .00375 .00058 .00280 .00058 .00155 .00028 .00135 .03119

5 ',.02850 .00701 .02725 .01962 _ .01008 .00248 .00236 .00107 .00430 .00110 .00717 .01033
6 .01140 .00845 .01596 ' .05035 „ .02050 .00526 .00443 .00168 .00441 .00194 .00533 .03670

7 , -.01226 .01044 .01513 .01939 .02579 .00606 .00982 .00221 .00739 ' .00250 ' .01082, .01057

8 .02931 .00697 .03879 .01201 .01221 .00233 .00287 .00129 .00395 .00142 .00499 .01057

9 - .01964 .03347 .01842 .01359 .02073 .02780 .00467 .00312 .00648 .00227 .01208 .04818

, 10 .01390 .01081 .01685 .01064 .05163 ‘ .00514 .00447 .00229 .00751 .00219. .00636 .01524

11 .02232 .00798 .02998 .01957 .01579 .00351 .00309 .00187 .00529 .00172 .00553 .01636
12 .00193 .00150 .00211 .00244 .00350 . .00088 .00053 .00023 .00062 .00022 .00075 .00280
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TABLE X. EFFECTS OF A ONE DOLLAR CHANGE IN DEMAND OF, THE FOOD AND 
KINDRED PRODUCTS SECTOR.

C o e f f i c i e n t s  , T o ta l
S e c t o r D i r e c t I n d i r e c t E f f e c t

L i v e s t o c k  and l i v e s t o c k  p r o d u c t s .24864 . .04091 .28955
Crops .19894 .12637 .32531
Food and k i n d r e d  p r o d u c t s 1 .09521 .01633 1 .11154
M a n u fa c tu r in g .00434 .02725 .03159
Lumber and wood p r o d u c t s .00098 • .00098
T r a n s p o r t a t i o n  and p u b l i c  w a re h o u s in g .00241 .01596 .01837
Com m unications and  p u b l i c  u t i l i t i e s .000616 .01513 .02129
R e a l  e s t a t e ,  f i n a n c e ,  and in s u r a n c e .01334 .03879 .05213
M ining .01842 .01842
S e r v i c e s .01750 ,01685 .03435
T rade .02878 .02998 .05876
C o n s t r u c t i o n ,  m a in te n a n c e .00095 .00211 .00306

T o t a l 1 ,61627 .34908 . ■ 1 .96535
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The I t  s e c t o r  o u tp u t  m u l t i p l i e r  i s  t h e  column sum o f  t h e  I t *1 

column o f  t h e  m a t r i x  o f  i n t e r d e p e n d e n t '  c o e f f i c i e n t s ,  (A -I)  . T a b le  X

o f  t h e  p r e c e d i n g  s e c t i o n  i l l u s t r a t e s  t h e  Food and K in d red  P r o d u c ts  

o u tp u t  m u l t i p l i e r .  I t  i s  t h e  column sum o f  t h e  e le m e n ts  o f  t h e  " T o ta l  

E f f e c t s " -  column o f  T a b le  X. The s e c t o r  o u t p u t 1 m u l t i p l i e r s  a r e  t h e  column 

sums o f  t h e  m a t r i x  i n t e r d e p e n d e n c e  c o e f f i c i e n t s  shown' i n  T a b le  V I I I .

The s e c t o r  p e r s o n a l  income m u l t i p l i e r s  a r e  d e r i v e d  .by p r e - m u l t i p l y i n g  

t h e  m a t r i x  o f  i n te r d e p e n d e n c e  c o e f f i c i e n t s  by th e  m a t r i x  P , w here  t h e
4 I.

d i a g o n a l  e le m e n t  P . .  i s 1 t h e  p r o p o r t i o n  o f  p e r s o n a l  incom e p e r  d o l l a r. ii ’ t

o f  o u t p u t  o f  s e c t o r  i ,  and a l l  o f f - d i a g o n a l  e le m e n ts  a r e  z e r o .  The 

e le m e n ts  o f  t h i s  m a t r i x  a r e  t h e  sums o f  t h e  Wages and S a l a r i e s ,

P r o p r i e t o r  Incom e, and P r o p e r t y  Income t e c h n i c a l ,  c o e f f i c i e n t s  o f  each  

s e c t o r ;  (T a b le  V I I ) .  The e le m e n ts  o f  P a r e  t h e r e f o r e  . 2 3 6 6 2 ^ ,  .4937422» 

.20 6 5 7 3 3 , . 3 2 2 5 4 , , ,  . 1 9 1 6 7 ^ ,  . . 5 9 0 4 7 ^ ,  .3 4 3 6 5 ,  .34483 , . 3 4 3 6 5 ^ ,

.3 3720gg , . 648401 0 1 0 , . 6 0 8 3 8 ^ ^ ,  and .4 6 9 3 5 ^ 2 ^ 2 ’ w i t h  t h e  r e m a in in g  

o f f - d i a g o n a l  e le m e n ts  e q u a l  t o  z e r o .

The o u t p u t  and p e r s o n a l  income m u l t i p l i e r s  a r e  l i s t e d  i n  T ab le  XI.

The l a r g e s t  o u t p u t  m u l t i p l i e r s  a r e  t h o s e  o f  t h e  ! th r e e ,m a n u f a c tu r i n g  

s e c t o r s ,  w h i l e  t h e  s m a l l e s t  a r e  - the  S e r v i c e s  s e c t o r  and  R e a l  E s t a t e ,  

F i n a n c e , and I n s u r a n c e  s e c t o r - m u l t i p l i e r s ..

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

s e c t o r  w i t h  t h e  r e m a in in g  s e c to r s - .  The s e c t o r s  w i th  h i g h e r  p r o p o r t i o n s  

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

The s e c t o r  o u t p u t  m u l t i p l i e r s  and t h e  p r o p o r t i o n s  o f  i n t e r n a l l y
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TABLE XI. SECTOR OUTPUT AND INCOME MULTIPLIERS.

.M u l t i p l i e r
S e c to r O u tp u t P e r s o n a l  Income

L i v e s t o c k  and l i v e s t o c k  p r o d u c t s 1 .69 .54159

Crops 1 .3 5 .63271

Food and k i n d r e d  p r o d u c t s 1 .9 7 .56688

Lumber and  wood p r o d u c t s 1 .7 0 .62971

M a n u fa c tu r in g 1 .7 5 .48906

T r a n s p o r t a t i o n  and p u b l i c  w a re h o u s in g 1 .1 6 .64727

Com m unications & p u b l i c  u t i l i t i e s 1 .1 9 .42017

R e a l  e s t a t e ,  f i n a n c e ,  and  i n s u r a n c e 1 .0 8 .38546

M ining 1 .2 7 .47831

S e r v ic e s 1 .0 8 .69209

T ra d e ,  w h o l e s a l e  and r e t a i l 1 .3 1 .75059

C o n s t r u c t i o n ,  m a in te n a n c e ' 1 .6 0 .72044
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p u r c h a s e d  i n p u t s  w e re  r a n k e d  a c c o r d in g  to  s i z e .  The r e s u l t s  a r e  shown 

i n  T a b le  X I I .  The r a n k in g  i s  t h e  same f o r  b o th  s e t s  e x c e p t  f o r  th e  

Lumber and Wood P r o d u c ts  s e c t o r  and L i v e s t o c k  and L i v e s t o c k  P ro d u c ts  

s e c t o r ,  w h e re  t h e  r a n k s  a r e  t r a n s p o s e d .  However, e x a m in a t io n  o f  t h e  

s i z e s  o f  t h e  m u l t i p l i e r s  and th e  p r o p o r t i o n s  o f  i n t e r n a l  p u r c h a s e s  

r e v e a l s  t h a t  t h e s e  two s e c t o r s  have  v i r t u a l l y  th e  same s i z e  m u l t i p l i e r  

and  p r o p o r t i o n s .

The incom e m u l t i p l i e r s  a r e  u s e f u l  f o r  e s t i m a t i n g  t h e  change i n  

p e r s o n a l  income t h a t  w ould  r e s u l t  from  changes  i n  t h e  l e v e l  o f  

p r o d u c t i o n  o f  t h e  s e c t o r s .  They can  be  u se d  i n  c o n ju n c t io n  w i t h  th e  

o u t p u t  m u l t i p l i e r s .  An exam ple o f  t h e  a p p l i c a t i o n  o f  t h e  o u t p u t  and 

incom e m u l t i p l i e r s  i s  shown i n  T a b le  X I I I .

TABLE X I I I .  ESTIMATED CHANGE IN OUTPUT AND PERSONAL INCOME THAT WOULD 
RESULT FROM AN INCREASE OF $ 1 ,0 0 0 ,0 0 0  IN FINAL DEMAND FOR 
LUMBER AND WOOD PRODUCTS.

Change I n M u l t i n l i e r s E s t im a te d  T o t a l Changes
F i n a l  Demand O u tp u t Income O u tp u t Income

$ 1 ,0 0 0 ,0 0 0 1 .7 0 =62971 $ 1 ,7 0 0 ,0 0 0 $629,710

The o u t p u t  m u l t i p l i e r s  d e s c r i b e d  above  ( h e r e a f t e r  c a l l e d  Type I

m u l t i p l i e r s )  w ere  d e r i v e d  w i t h  h o u s e h o ld s  p l a c e d  as  an exogenous s e c t o r ,

th u s  e x c lu d in g  t h e  e f f e c t s  o f  changes  i n  p e r s o n a l  income.. T h is  w i l l
. :

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

t h e  economy w i l l  a f f e c t  t h e  amount o f  p e r s o n a l  income r e c e i v e d  i n  th e  

s t a t e , ' ,  w h ich  i n  t u r n  w i l l  a f f e c t  p e r s o n a l  c onsum ption  e x p e n d i t u r e s .
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TABLE X II. COMPARISON OF THE OUTPUT MULTIPLIERS AND PURCHASES FROM
THE ENDOGENOUS SECTORS.

I n p u t s  R e q u i re d  _________ Rank_________
O u tp u t  from  Endogenous P e r c e n t

S e c t o r _________ M u l t i p l i e r ______S e c to r s __________ M u l t i p l i e r  I n p u t s

Food & k i n d r e d  p r o d .  : 1 .97.

P e r c e n t

6 1 .6 I ’ I

M a n u fa c tu r in g ' 1 .7 5 5 9 .1 2 . 2

Lumber & wood p r o d . 1 .7 0 4 9 .0 3 4

L i v e s t o c k  & l i v e s t o c k  
p r o d u c t s 1 .69 5 0 .6 4 3

C o n s t r u c t i o n ,  m a in t . 1 .6 0 4 0 .5 5 5

Crops 1 .3 5 2 5 .5 6 6

T rad e 1 .3 1 2 5 .2 7 7

M ining 1 .2 7 2 3 .1 8 8

Com m unications & 
p u b l i c  u t i l i t i e s 1 .19 1 5 .4 9 9

T r a n s p o r t a t i o n  & 
p u b l i c  w a re h o u s in g 1 .1 6 1 0 .8 10 10

S e r v ic e s 1 .0 8 7 .0 11 11

R e a l  e s t a t e ,  f i n a n c e ,  
and  i n s u r a n c e 1 .0 8 6 .9 11 12
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I n c l u s i o n  o f  t h e  h o u s e h o ld  s e c t o r  as  an  endogenous s e c t o r  r e s u l t s  i n  

h i g h e r  v a lu e s  o f  t h e  s e c t o r  m u l t i p l i e r s .  T a b le  XIV shows t h e  s e c t o r  

m u l t i p l i e r s  w i t h  h o u s e h o ld s  i n c l u d e d  as  an  endogenous s e c t o r  and th e  

d i f f e r e n c e  b e tw e e n  t h e  s i z e s  o f  t h e  m u l t i p l i e r s  w i t h  h o u s e h o ld s  i n c lu d e d  

And e x c lu d e d .

The m u l t i p l i e r  d e r i v e d  w i t h  h o u s e h o ld s  i n c l u d e d . a s  an  endogenous 

s e c t o r  ( h e r e a f t e r  c a l l e d  Type I I  m u l t i p l i e r s )  im p l i e s  t h a t  any change 

i n  p e r s o n a l  income w i l l  r e s u l t  i n  a p r o p o r t i o n a l  change i n  h o u se h o ld  

p u r c h a s e s  from  th e  endogenous s e c t o r s . The a s su m p t io n  i s  t h a t  h o u se ­

h o ld s  r e a c t  to  any change  i n  t h e  economy i n  t h e  same m anner as  th e  

p r o c e s s i n g  s e c t o r s , i n c r e a s i n g  i t s  p u r c h a s e s  from  each  s e c t o r  p r o p o r ­

t i o n a t e l y .  This, a s s u m p t io n  f u r t h e r  i m p l i e s  t h a t  t h e  incom e e l a s t i c i t y  

o f  demand f o r  t h e  p r o d u c t s  o f  each  s e c t o r  i s  t h e  same, and t h a t  th e  

M a rg in a l  P r o p e n s i t y  to  Consume i s  o ne .  T h u s , an  i n c r e a s e  i n  p e r s o n a l  

income w i l l  r e s u l t  i n  i n c r e a s e d  consum er e x p e n d i t u r e s ,  so  t h e  Type I I  

m u l t i p l i e r  w i l l  y i e l d  a  h i g h e r  e s t i m a t e  o f  t o t a l  change th a n  t h e  Type I  

m u l t i p l i e r .

The r e l a t i o n s h i p  b e tw e e n  t h e  Type I  and Type I I  m u l t i p l i e r s  i s  

d e s c r i b e d  a s :

Mi I I  ’

w h e re :

<ii + pA

= t h e  Type I I  M u l t i p l i e r  o f  t h e  i  s e c t o r  

M^j = t h e  Type I  m u l t i p l i e r  o f  t h e  i ^ 1 s e c t o r  

P^ = t h e  incom e m u l t i p l i e r  o f  t h e  i ^  s e c t o r  

M, = t h e  h o u s e h o ld  s e c t o r  o u t p u t  m u l t i p l i e r
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TABLE XIV. SECTOR OUTPUT MULTIPLIERS: VALUE WITH HOUSEHOLDS EXCLUDED,
HOUSEHOLDS INCLUDED, AND THE DIFFERENCE.

_______ M u l t i p l i e r  V a lues___________
H ouseho ld s  H o useho ld s  _____D i f f e r e n c e

S e c t o r ________ I n c lu d e d -T y p e  I I  E xc luded -T ype  I  Type I I  -  Type I

L i v e s t o c k  & l i v e s t o c k
p r o d u c t s 2 .5 6 1 .6 9 .87

Crops 2 .8 3 1 .3 5 1 .4 8

Food & k i n d r e d  p r o d . 3 .2 9 1 .9 7 1 .3 2

Lumber & wood p r o d . 3 .1 9 1 .7 0 1 .49

M a n u fa c tu r in g 2 .8 6 1 .7 5 1 .8 5

T r a n s p o r t a t i o n  & 
p u b l i c  w a re h o u s in g 2 .6 8 1 .1 6 1 .5 3

Com m unications & 
p u b l i c  u t i l i t i e s 2 .19 1 .19 1 .0 0

R e a l  e s t a t e ,  f i n a n c e  
and i n s u r a n c e 1 .9 8 1 .0 8 .90

M ining 2 .3 2 1 .2 7 1 .0 5

S e r v i c e s 3 .0 7 1 .0 8 1 .99

T rade 3 .3 0 1 .3 1 2 .0 1

C o n s t r u c t i o n ,
m a in te n a n c e 3 .2 7 1 .6 0 1 .6 7
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Assum ing t h a t  t h e  M a rg in a l  P r o p e n s i t y  to  Consume i s  be tw een  z e ro  

and o ne , t h e  t r u e  s i z e  o f  each  s e c t o r  o u t p u t  m u l t i p l i e r  l i e s  b e tw een  

t h e  Type I  and Type I I  m u l t i p l i e r s .  U s ing  th e  n o t a t i o n  a b o v e ,  th e  

t r u e  m u l t i p l i e r  Mt  w i l l  b e :

* iH  IM 1 = M11 + P1Mh -(MPU)

w h e re :  (MPC) = t h e  a p p l i c a b l e  M a rg in a l  P r o p e n s i t y  to  Consume

The s o u r c e  o f  a  change  i n  f i n a l  demand m ust a l s o  b e  c o n s id e r e d  when 

u s in g  th e  m u l t i p l i e r s  to  e s t i m a t e  t o t a l  change  i n  t h e  economy. For 

exam p le ,  c o n s i d e r  t h e  e f f e c t  o f  a  change  i n  f i n a l  demand o f  t h e  Food 

and K in d re d  P r o d u c t s  s e c t o r .  I f  t h e  change  i s  $1 m i l l i o n ,  a p p l i c a t i o n  

o f  t h e  Type I l  m u l t i p l i e r  w ould  i n d i c a t e  an  i n c r e a s e  i n  t h e  o u tp u t  o f  

t h e  economy o f  $3 .29  m i l l i o n .  P a r t  o f  t h i s  i n c r e a s e ,  h o w e v e r ,  i s  t h e  

r e s u l t  o f  an  i n c r e a s e  i n  t h e  o u t p u t  o f  t h e  L i v e s t o c k  and L i v e s t o c k  

P r o d u c t s  s e c t o r  o f  $ 2 4 8 ,0 0 0 .  T h is  i s  t h e  i n c r e a s e  i n  i n t e r m e d i a t e  i n p u t s  

r e q u i r e d  by  t h e  Food and  K in d re d  P r o d u c ts  s e c t o r  and s u p p l i e d  by th e  

L i v e s t o c k  and  L i v e s t o c k  P r o d u c ts  s e c t o r .  B u t t h i s  i n c r e a s e  i n  i n t e r ­

m e d ia te  i n p u t s  may b e  s u p p l i e d  o u t  o f  l i v e s t o c k  p r o d u c t s  e x p o r t s .  I f  

s o ,  th e n  t h e  L i v e s t o c k  and  L i v e s t o c k  P r o d u c ts  s e c t o r  w ou ld  n o t  expand 

and th e  m u l t i p l i e r  i n d i c a t e s  a  g r e a t e r  i n c r e a s e  th a n  w ou ld  a c t u a l l y  

o c c u r .

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

m ethod o f  a d ju s t m e n t  i s  to  s u b t r a c t  t h e  p r o d u c t  a^^M^ from  M^, w here  

a ^  i s  t h e  t e c h n i c a l  c o e f f i c i e n t ,  M i s  t h e  m u l t i p l i e r ,  i  i s  th e
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l i v e s t o c k  s e c t o r ,  and j is .  t h e  fo o d  p r o d u c t s  s e c t o r .  Thus t h e  a d j u s t e d  

Type TI m u l t i p l i e r  i s  3 .2 9  -  ( 2 .5 6  x .24864) = .26 5 .

C o n c lu s io n s

A g r i c u l t u r a l ,  m a n u f a c tu r in g ,  and m in in g  e n t e r p r i s e s  c o n s t i t u t e  t h e  

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

s i x  s e c t o r s  c o n t a i n i n g  t h e s e  e n t e r p r i s e s  a c c o u n t  f o r  53 p e r c e n t  o f  t o t a l  

o u t p u t  from  n o n -g o v e rn m en t  econom ic a c t i v i t y .  These  s e c t o r s  a r e  h i g h ly  

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

The r e m a in in g  s e c t o r s ,  b o th  p r i v a t e  and g overnm en t,  o p e r a t e  i n  

s u p p o r t  o f  t h e  p r im a ry  s e c t o r s ,  p r o v i d i n g  i n t e r m e d i a t e  i n p u t s  to  th e  

p r o d u c in g  s e c t o r s  and f i n a l  c onsum ption  goods and s e r v i c e s '  o f  t h e  f i n a l  

demand s e c t o r s .  The t o t a l  o u t p u t . o f  t h e s e  s e c t o r s  i s  g e a re d  to  th e  

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

The o u t p u t  m u l t i p l i e r s  p r o v id e  e s t i m a t e s  o f  how o u t p u t  w i l l  change 

when t h e  demand f o r  t h e  p r o d u c t s  o f  a  g iv e n  s e c t o r  c h a n g e s . They can  

b e  u s e d  t o  e s t i m a t e  w h ich  s e c t o r s  h a v e  t h e  g r e a t e s t  im p a c t  on th e  

econom y 's  t o t a l  o u t p u t .

The p e r s o n a l  income m u l t i p l i e r s  i n d i c a t e  how p e r s o n a l  income w i l l  

change  when a  change  i n  s e c t o r  o u tp u t  o c c u r s .  They a r e  more u s e f u l  th a n  

t h e  o u t p u t  m u l t i p l i e r s  when e s t i m a t i n g  how changes i n  s e c t o r  o u tp u t  

w i l l  a f f e c t  t h e  econom ic p o s i t i o n  o f  t h e  human r e s o u r c e .  F o r  exam ple, 

t h e  l a r g e s t  Type I  o u t p u t  m u l t i p l i e r  i s  i n  t h e  Food P r o d u c t s  s e c t o r ,  

b u t  t h e  l a r g e s t  p e r s o n a l  incom e m u l t i p l i e r  i s  i n  t h e  T rad e  s e c t o r .

T hus , g iv e n  t h e  same amount o f  i n c r e a s e  i n  demand, t h e  i n c r e a s e  i n  th e
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t r a d e  s e c t o r  w i l l  p r o v id e  t h e  g r e a t e s t  b e n e f i t  to  t h e  human r e s o u r c e  as 

m easu red  i n  p e r s o n a l  incom e.

I



CHAPTER V— INTERDEPENDENCE IN THE MONTANA ECONOMY 

I n te r d e p e n d e n c e

S e c t o r a l  i n t e r d e p e n d e n c e  o f  t h e  econom ic a c t i v i t i e s  t h a t  com prise  

an  economy i n d i c a t e  t h e  l e v e l  o f  i n d u s t r i a l i z a t i o n  o f ' . t h a t  economy. The 

i n t e r d e p e n d e n c e  b e tw e en  two s e c t o r s  may b e  u n i d i r e c t i o n a l  o r  b i d i r e c t i o n a l .  

A g iv e n  s e c t o r  may buy b u t  n o t  s e l l  t o  a n o t h e r  s e c t o r  ( u n i d i r e c t i o n a l )  

o r  i t  may b o th  buy and s e l l  to  a n o th e r  s e c t o r  ( b i d i r e c t i o n a l ) .  The 

amount o f  p u r c h a s e s  a n d / o r  s a l e s , combined w i t h  t h e  d i r e c t i o n  o f  t r a n s ­

a c t i o n s ,  i n d i c a t e s  t h e  d e g re e  o f  i n t e r d e p e n d e n c e .  A h i g h  d e g re e  o f  

i n t e r d e p e n d e n c e ,  i n d i c a t e d  by e x t e n s i v e  i n t e r s e c t o r a l  f low s  i n  th e  

t r a n s a c t i o n s  t a b l e ,  means t h a t  t h e  economy i s  r e l a t i v e l y  d e v e lo p e d .  

C o n v e r s e ly ,  a low d e g re e  o f  i n t e r d e p e n d e n c e ,  i n d i c a t e d  by a r e l a t i v e l y  

l a r g e  number o f  z e ro  e n t r i e s  i n  t h e  t r a n s a c t i o n s  t a b l e ,  i s  t h e  mark o f  

t h e  l e s s - d e v e l o p e d  economy. Thus a  c o m p a r iso n  o f  two t r a n s a c t i o n s  

t a b l e s  f o r m u la t e d  from  two d i f f e r e n t  econom ies w i l l  i n d i c a t e  w hich  o f  

t h e  two i s  r e l a t i v e l y  more d e v e lo p e d .  M oreover ,  i f  one o f  t h e  economies 

to  b e  c o n s id e r e d  e x h i b i t s  t h e  c h a r a c t e r i s t i c s  o f  th e  i n d u s t r i a l  s t a t e  

to  a  h ig h  d e g r e e ,  i t  can  b e  u sed  as a benchm ark  o f  t h e  d e v e lo p e d  s t a t e .

Com parison  o f  Two Economies

The U n i te d  S t a t e s  economy i s  an  e x c e l l e n t  example o f  a  de v e lo p e d  

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

and t e r t i a r y  e n t e r p r i s e s .  Over 90 p e r c e n t  o f  th e  U n i te d  S t a t e s  

N a t i o n a l  Income o r i g i n a t e d  i n  t h e s e  a c t i v i t i e s  i n  1963. I /  The U. S .

JL/ U. S . D e p a r tm en t  o f  Commerce, B ureau  o f  t h e  C en su s ,  S t a t i s t i c a l  
A b s t r a c t  o f  t h e  U n i te d  S t a t e s ,  1 9 6 6 , t a b l e  451, p .  320.
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p o p u l a t i o n  i s  p r e d o m in a n t ly  u r b a n ,  w i t h  o v e r  70 p e r c e n t  l i v i n g  i n  u rb a n  

a r e a s .  _2/ T h e r e f o r e ,  i f  t h e  U .S . economy i s  u se d  as a benchm ark  f o r  

c o m p a r iso n  w i t h  t h e  M ontana economy, t h e  d e g re e  o f  dev e lo p m en t o f  th e  

M ontana economy can  b e  a p p r a i s e d .

I n  1959 t h e  N a t i o n a l  A ccoun ts  Review Committee s e t  up a t  th e  

r e q u e s t  o f  t h e  B ureau  o f  t h e  B udget to  e v a l u a t e  n a t i o n a l  a c c o u n t s  o f  

t h e  U .S . ,  recommended t h a t  an  i n p u t - o u t p u t  m odel o f  t h e  U. S . economy 

b e  p r e p a r e d  a t  r e g u l a r  i n t e r v a l s . .  3/ ' The O f f i c e  o f  B u s in e s s  Economics 

was a s s i g n e d  t h e  r e s p o n s i b i l i t y  f o r  t h i s  w ork . The f i r s t  m odel p r e p a r e d  

by th e  O f f i c e  o f  B u s in e s s  Economics, was b a s e d  on t h e  y e a r  1958. 4 /  The 

model c o n ta i n e d  87 endogenous s e c t o r s  and 7 s e c t o r s  o f  f i n a l  demand.

T h is  m odel was u s e d  as t h e  b a s i s  o f  co m p a r iso n  f o r  e v a l u a t i n g  t h e  d e g re e  

o f  deve lopm en t o f  t h e  M ontana economy.

I n  o r d e r  to  compare t h e  M ontana and U .S . m o d e ls ,  t h e  l a t t e r  had to  

b e  r e d u c e d  from  87 endogenous s e c t o r s  to  t h e  12 endogenous s e c t o r s  o f  

t h e  M ontana m odel.  T h is  was a c c o m p lis h e d  by c o n s o l i d a t i n g  t h e  m a t r ix  

o f  U. S . t e c h n i c a l  c o e f f i c i e n t s ,  t h e n  m u l t i p l y i n g  e a ch  o f  t h e  r e s u l t a n t

2 /  I b i d . , t a b l e  12 , p .  15.

_3/ U. S . D e p a r tm en t  o f  Commerce, O f f i c e  o f  B u s in e s s  E conom ics ,  Survey 
o f  C u r r e n t  B u s i n e s s , V o l . 44 , No. 11 , p . , 1 0 .

4 /  The t r a n s a c t i o n s  t a b l e ,  t e c h n i c a l  c o e f f i c i e n t s ,  and i n te r d e p e n d e n c e  
c o e f f i c i e n t s  w ere  p u b l i s h e d  i n  t h e  Survey  o f  C u r r e n t  B u s i n e s s ,
V o l . 44 ,  No. 11 , i n  t h e  a r t i c l e  "The I n t e r i n d u s t r y  S t r u c t u r e  o f  
t h e  U n i te d  S t a t e s . "  S e v e r a l  l a t e r  a r t i c l e s  have  a p p e a re d  i n  th e  
S u r v e y , i n c l u d i n g  " P e r s o n a l  C onsum ption E x p e n d i tu r e s  i n  t h e  1958 
I n p u t - O u t p u t  S t u d y , "  (V o l .  45 , No, 10) and " A d d i t i o n a l  I n d u s t r y  
D e t a i l  f o r  t h e  1958 I n p u t - O u t p u t  S tu d y "  (V o l.  46 , No. 4 ) .
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column v e c t o r s  by t h e  M ontana g r o s s  o u t p u t  o f  t h a t  s e c t o r  to  a r r i v e  a t  

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

by Chenery  and C l a r k ,  5j and i s  d e s c r i b e d  i n  Appendix  B .

C o m p a ra b i l i ty  o f  M u l t i p l i e r s

The s i z e  o f  t h e  m u l t i p l i e r  f o r  a  g iv e n  s e c t o r  i s  d e te rm in e d ,  by 

t h e  d e g re e  o f  i n te r d e p e n d e n c e  e x i s t i n g  be tw e en  t h a t  s e c t o r  and th e  

r e m a in d e r  o f  t h e  economy. S e c to r  i n te r d e p e n d e n c e  i s  i n d i c a t e d  i n  two 

w a y s : ( I )  by th e  number o f  i n t e r s e c t o r a l  t r a n s a c t i o n s  o f  t h e  s e c t o r

and (2) by t h e  l e v e l  o f  i n p u t s  p u r c h a s e d  from  endogenous  s e c t o r s  r e l a t i v e  

to  t o t a l  s e c t o r  o u t p u t .  A h ig h  number o f  i n t e r s e c t o r a l  t r a n s a c t i o n s  

combined w i t h  a r e l a t i v e l y  h ig h  amount o f  end o g en o u sly  p u r c h a s e d  in p u t s  

w i l l  r e s u l t  i n  a  r e l a t i v e l y  l a r g e  m u l t i p l i e r  v a lu e .

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

U .S . m odel and com pared to  t h e  s e c t o r  o p t p u t  m u l t i p l i e r s  o f  t h e  Montana 

m odel .  B o th  Type I  and Type I I  m u l t i p l i e r s  w ere  com puted , and th e  

r e s u l t s  a r e  shown i n  T a b le  XV.. B o th  th^e Type I  and Type I I  m u l t i p l i e r s  

d e r i v e d  from  t h e  M ontana m a t r i x  w ere  s m a l l e r  th a n  t h e i r  c o u n t e r p a r t s  

d e r i v e d  from  t h e  c o n s o l i d a t e d  U .S . m a t r i x ,  showing t h a t  t h e  Montana 

economy i s  l e s s  i n t e r d e p e n d e n t  t h a t  i n d i c a t e d  by th e  c o n s o l i d a t e d  U .S . 

m odel .

The h i g h e s t  Type I  o u t p u t  m u l t i p l i e r  f o r  b o th  c a s e s  i s  found i n  

t h e  Food and K in d re d  P r o d u c ts  s e c t o r .  E x a m in a t io n  o f  t h e  i n p u t

J5/ Chenery  and C l a r k ,  o£ . c i t . , p .  36.
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TABLE XV. OUTPUT MULTIPLIERS.

Type I ___________ ___________Type I I

S e c to r
From M ontana 

Model
From U. S . 

Model
From M ontana 

Model
From U. S . 

Model

L i v e s t o c k  & l i v e s t o c k  
p r o d u c t s 1 .6 9 2 .2 9 2 .5 6 5 .2 1

Crops 1 .3 5 1 .7 9 2 .83 4 .5 7

Food & k i n d r e d  p r o d . 1 .97 2 .3 3 3 .2 9 4 .9 1

Lumber & wood p r o d . 1 .7 0 1 .8 8 3 .19 4 .0 6

M a n u fa c tu r in g 1 .7 5 1 .9 7 3 .6 0 4 .0 5

T r a n s p o r t a t i o n  & 
p u b l i c  w a re h o u s in g 1 .1 6 1 .5 0 2 .8 1 4 .19

Com m unications & 
p u b l i c  u t i l i t i e s 1 .1 9 1.44,, 2 .1 8 4 .0 6  ■

R e a l  e s t a t e ,  f i n a n c e ,  
and i n s u r a n c e  • 1 .0 8 1 .5 6 1 .9 8 4 .4 6

M ining 1 .2 7 1 .5 2 2 .32 3 .89

S e r v i c e s 1 .0 8 1 .5 5 3 .07 4 .1 6

T r a d e ,  w h o l e s a l e  and 
r e t a i l 1 .3 1 1 .3 5 3 .3 0 4 .2 3

C o n s t r u c t i o n ,  m a in t . 1 .6 0 1 .4 2 3 .27 3 .8 6
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c o e f f i c i e n t s  f o r  t h i s  s e c t o r  shows t h a t ,  f o r  b o t h  t h e  M ontana and U .S . 

m o d e ls ,  a  l a r g e  s h a r e  o f  t h e  i n p u t s  a r e  p u rc h a s e d  from t h e  endogenous 

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

The r e l a t i v e  r a n k  o f  s e v e n  o f  t h e  r e m a in in g  s e c t o r s  i s  a p p ro x im a te ly  

t h e  same i n  t h e  Type' I  m odel .  Fo r  ex am p le ,  t h e  Lumber and  Wood P ro d u c ts  

s e c t o r  h a s  t h e  t h i r d  h i g h e s t  m u l t i p l i e r  i n  t h e  M ontana m odel and th e  

f o u r t h  h i g h e s t  i n  t h e  U .S . m odel .  Four  o f  t h e  s e c t o r s ,  h o w e v e r , show 

c o n s i d e r a b l e  change  i n  r a n k .  The R e a l  E s t a t e ,  F in a n c e ,  and I n s u r a n c e  

s e c t o r  and t h e  S e r v i c e s  s e c t o r  h a v e  t h e  l o w e s t  m u l t i p l i e r s  i n  t h e  M ontana 

m odel ,  b u t  r a n k  s i x t h  and s e v e n th  r e s p e c t i v e l y  among t h e  c o n s o l i d a t e d  

U .S . m odel m u l t i p l i e r s .  A g a in ,  t h e  e x p l a n a t i o n  l i e s  i n  t h e  i n c r e a s e d  

i n t e r d e p e n d e n c e  o f  t h e  s e c t o r s  o f  t h e  c o n s o l i d a t e d  U .S . m odel.

The Type I I  m u l t i p l i e r s  a r e  d e r i v e d  by i n c l u d i n g  H ouseho ld s  as an 

endogenous s e c t o r .  These  m u l t i p l i e r s  a r e ,  i n  g e n e r a l ,  much h i g h e r  th a n  

t h e  Type I  m u l t i p l i e r s .  T h is  i s  a r e s u l t  o f  t h e  i n c r e a s e d  i n t e r d e p e n d e n c e  

b r o u g h t  a b o u t  by t h e  i n c l u s i o n  o f  H o u s e h o ld s .  The d i f f e r e n c e  be tw een  

t h e  v a lu e s  o f  t h e  Type I  and Type I I  m u l t i p l i e r s  i n d i c a t e s  t h e  e f f e c t s  

o f  i n c r e a s e d  p e r s o n a l  income and e x p e n d i t u r e s  r e s u l t i n g  from  e x p a n s io n  

o f  a  g iv e n  s e c t o r s  o u t p u t .  Fo r  ex am p le ,  c o n s id e r  t h e  Crops s e c t o r  

m u l t i p l i e r s  o f  t h e  M ontana m odel. The Type I  m u l t i p l i e r  i s  1 .3 5 ,  th e  

Type I I  m u l t i p l i e r  i s  2 .8 3 ,  and t h e  d i f f e r e n c e  i s  1 .4 8 .  Thus t h e  

e x p a n s io n  due to  an  i n c r e a s e  i n  h o u s e h o ld  e x p e n d i t u r e s ,  w h ich  i s  th e  

r e s u l t  o f  i n c r e a s e d  h o u s e h o ld  incom e, can  b e  i s o l a t e d .
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Com parison  o f  T r i a n g u l a r i z e d  M a t r ic e s

Chenery and C la r k  _6/ d e v e lo p e d  a  p r o c e d u r e  whereby  t h e  d i r e c t i o n  

o f  i n t e r d e p e n d e n c e  s e c t o r s  can  b e  i l l u s t r a t e d .  T h is  a p p ro a c h ,  c a l l e d  

t r i a n g u l a r i z a t i o n  o f  t h e  t r a n s a c t i o n s  m a t r i x ,  r e s u l t s  i n  an  o r d e r i n g  

o f  s e c t o r s  a c c o r d in g  to  t h e  d i r e c t i o n  o f  i n te r d e p e n d e n c e  b e tw e e n  e a c h .

T r i a n g u l a r i z a t i o n  o f  a m a t r i x  i s  d e f i n e d  as  t h e  p r o c e s s  o f  r e d u c in g  

t h e  sum o f  t h e  e le m e n ts  above t h e  d i a g o n a l  by r e a r r a n g i n g  t h e  rows and 

columns o f  t h e  m a t r i x .  The o p t im a l l y  t r i a n g i i l a r i z e d  m a t r i x  i s  th e  

a r r a n g e m e n t  w hereby  t h e  sum o f  e le m e n ts  above th e  d i a g o n a l  i s  a t  a 

minimum.

The o r d e r  o f  t h e  rows i n  t h e  o p t i m a l l y  t r i a n g u l a r i z e d  m a t r i x  can 

b e  u sed  as  an  i n d e x  o f  i n t e r d e p e n d e n c e .  The f i r s t  row w ould  be  th e  

s e c t o r  o f  g r e a t e s t  one-way i n t e r d e p e n d e n c e .  I f  t h e  optimum m a t r i x  

c o n t a i n s  o n ly  z e ro s  above t h e  d i a g o n a l ,  t h e n  any s e c t o r  w ould  n o t  

p u r c h a s e  from  s e c t o r s  above  i t  and w ould  n o t  s e l l  to  s e c t o r s  be low  i t .  

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

d ependence  w i t h i n  t h e  economy. To q u o te  Chenery  and C la r k :

"The e x t e n t  to  w h ich  an  a c t u a l  economy d e p a r t s  from  t h i s  
one-way i n te r d e p e n d e n c e  i s  i n d i c a t e d  by th e  p r o p o r t i o n  o f  
t r a n s a c t i o n s  w hich  f a l l  above t h e  d i a g o n a l  i n  t h e  optimum 
a r r a n g e m e n t  o f  s e c t o r s . "  ]_/ .

T e c h n ic a l  dependence  i s  a l s o  i l l u s t r a t e d  by th e  t r i a n g u l a r i z e d  

m a t r i x .  Assume t h a t  t h e  o p t im a l l y  t r i a n g u l a r i z e d  m a t r i x  c o n ta i n s  

o n ly  z e ro s  above t h e  d i a g o n a l .  Such a m a t r i x  i s  i l l u s t r a t e d  i n

_6/ I b i d . , p . 143 .

7 /  I b i d . , p p . 209 -210 .
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F i g u r e  2. S e c t o r  A p u r c h a s e s  i n p u t s  from  t h e  r e m a in in g  s e c t o r s  b u t  s e l l s  

i n p u t s ■o n ly  t o  i t s e l f .  B p u r c h a s e s  i n p u t s  from C b u t  s e l l s  o n ly  to  A and 

i t s e l f .  C p u r c h a s e s  o n ly  from  i t s e l f  b u t  s e l l s  to  b o th  A and B. T h u s ,

B and C a r e  t e c h n i c a l l y  i n d e p e n d e n t  o f  A, s i n c e  none o f  A 's  o u tp u t  i s  

r e q u i r e d  i n  B 1s and C’ s p r o d u c t i o n  p r o c e s s .  S i m i l a r l y ,  C i s  t e c h n i c a l l y  

in d e p e n d e n t  o f  B . I n  t h i s  k in d  o f  s i t u a t i o n ,  s e c t o r  A c o u ld  be  e l i m i ­

n a t e d  from  t h e  economy and B and C c o u ld  s t i l l  c o n t in u e  t h e i r  p r o d u c t i o n .  

However, B and C a r e  s t i l l  e c o n o m ic a l ly  d e p e n d e n t  upon A, s i n c e  e l i m i n a ­

t i o n  o f  A w ould  r e d u c e  t h e  m a rk e t  f o r  t h e  o u t p u t  o f  B and C. Thus th e  

lo w e r  s e c t o r s  o f  t h e  t r i a n g u l a r ! z e d  m a t r i x  may b e  t e c h n i c a l l y  in d e p e n d e n t  

b u t  e c o n o m ic a l ly  d e p e n d e n t  upon t h e  u p p e r  s e c t o r s .  I f  a l l  o f f - d i a g o n a l  

e le m e n ts  w e re  z e r o , a l l  s e c t o r s  w ould  b e  b o th  t e c h n i c a l l y  and e c o n o m ic a l ly  

i n d e p e n d e n t  o f  e a ch  o t h e r .

B uying  S e c to r s A B C
S e l l i n g

S e c to r s

A * 0 0

B * * 0

C •k A

4---------- -—
A

* = a  p o s i t i v e  number

F i g u r e  2 . An Example o f  a  T r i a n g u l a r i z e d  M a t r ix .

The M ontana t r a n s a c t i o n s  t a b l e  i n  o p t im a l l y  t r i a n g u l a r i z e d  form i s  

p r e s e n t e d  i n  T a b le  XVI. T h is  t a b l e  c o n t a i n s  o n ly  t h e  endogenous s e c t o r s  

o f  t h e  m odel .  Food and K in d re d  P r o d u c ts  i s  t h e  l e a s t  i n t e r d e p e n d e n t



TABLE XVI. TRIANGULARIZED MATRIX OF MONTANA TRANSACTIONS.

' — Purchasing S ecto r
S e ll in g  S ec to r ----------- 3 ' I . 12 4 2 5 9 11 6 8 10 7

3. Food & Kindred Products 13,413 3,688 0 0 0 0 0 0 0 0 0 0
I . L ivestock  & L ivestock  Prod. 35,029 9,410 0 0 0 0 0 Q 0 0 0 0
2. C onstruction , M aintenance 134 . 203 0 991 804 3,212 1,042- 1,489 0 460 225 256
4. Lumber & Wood Products 0 113 3,921 36,146 21 1,148 154 0 21 0 0 820
2. Crops 28,028' .67,341 0 1,694 9,385 0 0 0 0 0 0 0
5. Manuf ac tu fin g 612 1,033 3,441 1,512 20,479 7,187 1,418 6,462 9,310 803 762 549
9. Mining 49 354 214 3,720 159,417 2 ,475 ' 0 0 0 0 0 2,178

11. Trade 4,054 5;674 3,721 7,315 13,155 9,876 3,611 10,840 1,643 1,711 3,737 1,247
6. T ran sp o rta tio n  & P ub lic  

Warehousing 340 3,772 804 26,200 3,736 11,589 5,270 27j084 421 0 616 • 1,642
8. Real E s ta te ,  F inance, & 

Insurance „ 1,879 9,111 . 568 2,780 19,309 3,931 .2,868 11,919 2,060 1,792 2,275 1,873
10. Services 2,466 1,989 1,472 1,570 4,953 4,669 17,421 10,525 1,626 4,243 5,613 1,043

7. Communications & P ub lic  
U t i l i t i e s 868 2,271 116 4,491 ' 3,126 14,845 5,759 22,647 1,836 875 1,261 10,850

Grand T o ta l o f S ec to r Output -  $2,412,230 
T o ta l Above Diagonal = $ 51,600 
P ercen t Above Diagonal = 2.14 %
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s e c t o r  o f  t h e  economy, s e l l i n g  o n ly  a  s m a l l  amount to  t h e  L i v e s t o c k  and 

L i v e s t o c k  P r o d u c ts  s e c t o r .  E x a m in a t io n  o f  t h e  p r o d u c t s  w h ich  co m p r ise  t h e  

o u t p u t  o f  t h e  Food and K in d red  P r o d u c ts  s e c t o r  (A ppendix  Ar ) i n d i c a t e s  

t h a t  t h e  Food and K in d re d  P r o d u c ts  s e c t o r  p ro d u c e s '  o n ly  consum er goods 

and l i v e s t o c k  f e e d  f o r  s a l e  w i t h i n  t h e  economy, h i d e s  and s k i n s  b e in g  

e x p o r t e d .  S i m i l a r l y ,  t h e  l i v e s t o c k  s e c t o r  p ro d u c e s  n o t h in g  t h a t  i s  

u se d  as  an  i n t e r m e d i a t e  i n p u t  e x c e p t  s l a u g h t e r  a n im a ls ,  some o f  w hich  

a r e  p u r c h a s e d  by t h e  food  s e c t o r .  S in c e  l i v e s t o c k  p u r c h a s e s  l e s s  from 

t h e  food  s e c t o r  th a n  v i c e - v e r s a ,  t h e  food  s e c t o r  i s  c o n s id e r e d  to  be  

t h e  l e a s t  i n t e r d e p e n d e n t .

T a b le  XVII c o n t a i n s  t h e  t r i a n g u l a r i z e d  t r a n s a c t i o n s  m a t r i x  t h a t  

was d e r i v e d  from  t h e  t e c h n i c a l  c o e f f i c i e n t s  o f  t h e  c o n s o l i d a t e d  U .S . 

m a t r i x .  The o r d e r i n g  o f  s e c t o r s  i s  s i m i l a r  to  t h a t  o f  t h e  M ontana 

m odel.  However, t h e r e  a r e  two m ino r  v a r i a t i o n s  i n  t h e  s e c t o r  o r d e r  

and one m a jo r  v a r i a t i o n .

The m ino r  v a r i a t i o n s  i n v o lv e  t h e  i n t e r c h a n g e  o f  two s e t s  co m p rised  . 

o f  two s e c t o r s  e a c h .  The f i r s t  s e t  c o n t a i n s  t h e  T r a n s p o r t a t i o n  s e c t o r  

and t h e  T ra d e  s e c t o r .  I n  t h e  M ontana m a t r i x ,  t h e  T rad e  s e c t o r  i s  

i n d i c a t e d  to  b e  l e s s  i n t e r d e p e n d e n t  t h a n  T r a n s p o r t a t i o n  and P u b l i c  

W a re h o u s in g ,  w h i l e  t h e  r e v e r s e  i s  i n d i c a t e d  i n  t h e  U .S . m a t r i x .

The e x p l a n a t i o n  f o r  t h i s  l i e s  i n  t h e  g e o g ra p h ic  l o c a t i o n  o f  Montana 

w i t h i n  t h e  U. S . T r a n s p o r t a t i o n  e x p e n se  as a p e r c e n ta g e  o f  t o t a l  

o p e r a t i n g  e x p e n se  i s  d e te rm in e d  by t h e  d i s t a n c e  t r a n s p o r t e d  and th e  

ty p e  o f  commodity i n v o lv e d .  M ontana e x p o r t s  a r e  o f  t h e  b u lk y  and



TABLE XVII. THE TRIANGULAR!ZED MATRIX OF TRANSACTIONS DERIVED FROM THE U.S. MODEL.

— -------- P n rc b a s in p  S e c to r
S e l l in g  S ec to r! ~ ’ —------ ----- 3 I 4 2 5 9 6 11 10 8 7 12

3 . Food & K ind red  P ro d u c ts 23,580 23,178 2 37 278 0 457 2,084 130 43 I 0

I. L iv e s to c k  & L iv e s to c k  P rod . 35 ,247 33,043 0 22,499 0 0 8 0 54 589 0 0

4 . Lumber & Wood P ro d u c ts 8 14 47,783 . 22 1,148 154 42 229 50 16 11 880

2. Crops 10,376 55,735 4 ,051 9 ,320 22 0 158 0 o 912 0 0 .

5. M an u fac tu rin g 2 ,894 '  1 ,121 8 ,8 2 1 29,967 94 ,322 8 ,862 11,050 8,499 19,956 2,960 2,917 5,224
9 . M ining 114 54 42 1 ,257 7 0 ,2 2 6 17,759 133 30 74 123 7,188 276
6. T ra n s p o r ta t io n  & P u b lic  

■ W arehousing 5 ,675 4 ,096 ■ 8 ,563 3 )8 4 7 11,591. 5,379 9 ,942 1,559 1 ,421 1 ,162 1 ,642 628
11. T rade 5 ,200 7,356 7 ,314 13,545 9 ,866 3,686 4 ,593 6 ,224 8 ,616 1 ,711  1 ,320 2 ,9 0 4

10. S e rv ic e s 4 ,907 '5 ,8 2 1 2,878 22,843 6 ,342 3,315 6,287 24,193 17,763 5,999 4 ,174 194
8. R ea l E s t a t e ,  F in a n c e , & 

In s u ra n c e 1 ,374 3 ,866 2,147 27 ,583 5 ,432 14,343 7,890 26,078 12,975 30,570 2,103 177
7'. Comm unications & P u b lic  

U t i l i t i e s 1 ,113 1 ,136 1 ,525 3 ,218 7,705 3,040 2 ,694 11,523 6 ,801 2 ,27315 ,405 91
12. C o n s tru c tio n , M ain tenance 504 1,839 308 4 ,965 355. 118 5 ,712 3,050 1,427 4 ,544 3 ,561 2

Grand T o ta l  o f  S e c to r  O u tpu t = $2 ,4 1 2 ,2 3 0
T o ta l  Above D iag o n a l = $ 154,097
P e rc e n t  Above D iagona l = 6.39%
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r e l a t i v e l y  low v a l u e  p e r  t o n  t y p e ,  g e n e r a l l y  s h ip p e d  a c o n s i d e r a b l e  

d i s t a n c e .  The com m odit ies  im p o r te d  i n t o  t h e  s t a t e ,  though  g e n e r a l l y  

o f  a  h i g h e r  v a lu e  to  w e ig h t  r a t i o  th a n  e x p o r t s , a r e  a l s o  b r o u g h t  i n  

from  a  s u b s t a n t i a l  d i s t a n c e .  Thus t h e  h i g h e r  t r a n s p o r t a t i o n  c o s t s  p a id  

by t h e  M ontana economy, and i n  p a r t i c u l a r  by t h e  T rad e  s e c t o r ,  show up 

i n  t h e  M ontana model b u t  n o t  i n  t h e  c o n s o l i d a t e d  U .S . m a t r i x .

The se c o n d  m ino r  v a r i a t i o n  i s  t h e  t r a n s p o s i t i o n  o f  t h e  S e r v ic e s  

s e c t o r  w i t h  t h e  R e a l  E s t a t e ,  F i n a n c e , and I n s u r a n c e  s e c t o r .  The M ontana 

m odel i n d i c a t e s  t h a t  t h e  R e a l  E s t a t e ,  F in a n c e ,  and I n s u r a n c e  s e c t o r  i s  

l e s s  i n t e r d e p e n d e n t  t h a n  S e r v i c e s ,  w h i l e  t h e  U .S . m a t r i x  r e v e r s e s  th e  

o r d e r  o f  t h e  two. As i n  t h e  p r e v io u s  c a s e ,  t h e  o r d e r  o f  t h e  s e c t o r s  

i s  d e te r m in e d  by th e  n e t  o f  t h e  t r a n s a c t i o n s  be tw e en  t h e  two. The 

M ontana m odel t h e r e f o r e  shows t h e  R e a l  E s t a t e  s e c t o r  to  b e  l e s s  i n t e r ­

d e p e n d e n t .

The m a jo r  d i f f e r e n c e  i n  t h e  o r d e r  o f  t h e  s e c t o r s  o f  t h e  two m a t r i c e s  

l i e s  i n . t h e  p o s i t i o n  o f  t h e  M a in te n a n c e  C o n s t r u c t i o n  s e c t o r .  T h is  

s e c t o r  i s  t h i r d  i n  t h e  M ontana model b u t  a p p e a r s  l a s t  i n  t h e  U .S . m odel,  

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

f rom  t h i s  e v id e n c e ,  t h a t  M a in te n an c e  C o n s t r u c t i o n  i s  a much g r e a t e r  

r e l a t i v e  e x p e n se  f o r  t h e  n a t i o n  as a w h o le  t h a n  f o r  M ontana . T here  a r e  

s e v e r a l  p o s s i b l e  e x p l a n a t i o n s  o f  t h i s  r e s u l t .  Two o f  t h e  m ost p l a u s i b l e  

a r e :

1) The ty p e  o f  b u s i n e s s  a c t i v i t i e s  o c c u r in g  i n  M ontana i s  
su ch  t h a t  l e s s  m a in te n a n c e  i s  r e q u i r e d ;  • 2

2) P l a n t  and equ ipm en t  u se d  i n  M ontana i s  newer and r e q u i r e s  
l e s s  m a in te n a n c e  a t  . t h i s  p o i n t  i n  t im e .
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The f i r s t  e x p l a n a t i o n  a p p l i e s  to  t h e  a g r i c u l t u r a l ,  lum ber  and 

t r a n s p o r t a t i o n  s e c t o r s .  F o r  exam ple ,  t h e  L i v e s t o c k  and L i v e s t o c k  

P r o d u c t s  s e c t o r  i n  M ontana i s  r a n g e  b a s e d ,  w i t h  a r e l a t i v e l y  s m a l l  

amount o f  c a p i t a l  i n v e s t e d  i n  b u i ld i n g d  r e l a t i v e  to  t h e  U .S . s e c t o r .

U .S . o u t p u t  i n c l u d e s  a  g r e a t e r  p r o p o r t i o n . o f  f e d  c a t t l e ,  d a i r y  p r o d u c t s ,  

hog p r o d u c t i o n ,  e t c . ,  a l l  o f  w hich  r e q u i r e  more c a p i t a l  i n v e s t e d  i n  

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

The s e co n d  e x p l a n a t i o n  i s  h y p o t h e s i z e d  on th e  f a c t  t h a t  Montana, 

i s  i n  t h e  p r o c e s s  o f  t r a n s i t i o n  from  a p r e - i n d u s t r i a l  s t a t e  to  an 

i n d u s t r i a l  s t a t e .  Much o f  M o n ta n a 's  i n d u s t r y  i s  o f  f a i r l y  r e c e n t  o r i g i n ,  

h e n c e  p l a n t s  h a v e  h o t  d e p r e c i a t e d  as much as  i n  th e  U. S . a s  a w ho le .

I f  t h i s  i s  t h e  c a s e ,  m a in te n a n c e  e x p e n se  w ould  b e  l e s s  i n  M ontana.

One-way i n t e r d e p e n d e n c e  o c c u rs  to  a  g r e a t e r  e x t e n t  i n  t h e  Montana 

m a t r i x  th a n  i n  t h e  U .S . m odel .  The t r i a n g u l a r i z e d  M ontana m a t r i x  shows 

i n t e r s e c t o r a l  t r a n s a c t i o n s  above t h e  d i a g o n a l  o f  $ 5 1 ,6 0 0 ,0 0 0 ,  w hich  i s  

2 .1 4  p e r c e n t  o f  t h e  t o t a l  o u t p u t  o f  t h e  endogenous s e c t o r s . The 

c o n s o l i d a t e d  U .S . m a t r i x ,  on t h e  o t h e r  h a n d ,  i n d i c a t e s  above  d i a g o n a l  

i n t e r s e c t o r a l  t r a n s a c t i o n s  o f  $154 ,097 ,000 , o r  6 .39  p e r c e n t .  I f  Chenery 

and C l a r k ' s  c r i t e r i o n  i s  a p p l i e d ,  i t  w ould  i n d i c a t e  t h a t  one-way i n t e r ­

d ependence  i s  much more p r e v a l e n t  i n  M ontana th a n  w ould  b e  i n d i c a t e d  by 

t h e  c o n s o l i d a t e d  U .S . m a t r i x .  The co m p arab le  above d i a g o n a l  t r a n s a c t i o n s  

f o r  n a t i o n a l  m odels  a r e :  I t a l y ,  4 .3  p e r c e n t ;  Norway, 1 1 .5  p e r c e n t ;  J a p a n ,

1 1 .6  p e r c e n t ; and th e  U .S . ,  1 2 .7  p e r c e n t .  8 /

8 /  I b i d . , p . 211 , f o o t n o t e  12.
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The o r d e r  o f  t h e  s e c t o r s  i n  t h e  t r i a n g u l a r i z e d  m a t r i x  i n d i c a t e s  how 

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

econom y. I n  g e n e r a l ,  changes  i n  o u t p u t  o f  t h e  f i r s t  s e c t o r s  w i l l  have  

a  g r e a t e r  im p a c t  th a n  changes  i n  o u t p u t  o f  t h e  l a s t  s e c t o r s .  A compar­

i s o n  o f  t h e  o r d e r  o f  t h e  s e c t o r s  i n  t h e  t r i a n g u l a r i z e d  m a t r i x  and t h e i r  

r e s p e c t i v e  m u l t i p l i e r s  shows t h a t , i n  g e n e r a l ,  t h e  s e c t o r s  w i t h  th e  

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

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

i z e d  m a t r i x ,  t h e  s e c t o r  m u l t i p l i e r s ,  and t h e  r e l a t i v e  r a n k  o f  th e  

m u l t i p l i e r s .  The f i r s t  s i x  s e c t o r s  o f  t h e  t r i a n g u l a r i z e d  m a t r i x  have 

t h e  l a r g e s t  m u l t i p l i e r s ,  and t h e  l a s t  s i x  have  t h e  s m a l l e s t .  Thus, 

i f  g e n e r a l  econom ic e x p a n s io n  i s  d e s i r e d ,  a  g iv e n  e x p a n s io n  o f  th e  

f i r s t  s e c t o r s  w i l l  p ro d u c e  g r e a t e r  t o t a l  g row th  th a n  w i l l  t h e  same 

i n i t i a l  e x p a n s io n  o f  t h e  l a s t .

E x a m in a t io n  o f  T a b le  XVI a l s o  shows t h a t  th e  l a s t  10 s e c t o r s  a r e  

t e c h n i c a l l y  in d e p e n d e n t  o f  t h e  f i r s t  two. The Food and K in d red  P r o d u c ts  

s e c t o r  and t h e  L i v e s t o c k  and L i v e s t o c k  P r o d u c ts  s e c t o r  s e l l  no i n t e r ­

m e d ia te  i n p u t s  to  t h e  r e m a in in g  s e c t o r s ,  h e n c e  e l i m i n a t i o n  o f  t h e s e  two 

s e c t o r s  w ou ld  n o t  c a u se  any t e c h n i c a l  p r o d u c t i o n  h a n d ic a p  to  t h e  

r e m a in in g  s e c t o r s .  However, t h e s e  two s e c t o r s  do p u r c h a s e  $1 2 9 ,9 3 7 ,0 0 0  

w o r th  o f  i n t e r m e d i a t e  i n p u t s  from t h e  r e m a in in g  s e c t o r s , and a c c o u n t  

f o r  6 .2 9  p e r c e n t  o f  t h e i r  t o t a l  s a l e s .  Thus t h e r e  i s  some d e g re e  o f  

econom ic dependency  o f  t h e  l a s t  10 s e c t o r s  on t h e  f i r s t  two.

(
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TABLE XVIIT .  , COMPARISON OF SECTOR ORDER OF THE TRIANGULARIZED MATRIX 
AND THE RANK OF THE OUTPUT MULTIPLIERS.

S e c t o r  O rd e r  .of t h e  
T r i a n e u l a r i z e d  M a t r ix

.M u l t i p l i e r s
V alue Rank

Food and K in d re d  P r o d u c ts 1 .9 7 I

L i v e s t o c k  and L i v e s t o c k  P r o d u c ts 1 .6 9 4

C o n s t r u c t i o n ,  M a in te n a n c e  ■ - 1 .60 5

Lumber and  Wood P r o d u c t s 1 .70 3

Crops 1 .3 5 6

M a n u fa c tu r in g 1 .7 5 2

M in ing , 1 .27 8

T rade 1 .3 1 7

T r a n s p o r t a t i o n  and P u b l i c  W arehousing, 1 .16 10

R e a l  E s t a t e ,  F in a n c e ,  and I n s u r a n c e 1 .08 11

S e r v i c e s 1 .0 8 11

Com m unications a!nd P u b l i c  U t i l i t i e s 1 .19 9
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The Four Q u an d ran t  Model

Chenery  and C la r k  _9/ h a v e  f o r m u la t e d  a  m ethod o f  a n a ly z in g  th e  

p a t t e r n  o f  t r a d e  e x h i b i t e d  by an  economy. T h is  m ethod , c a l l e d  t h e ' 

"F ou r  Q u an d ran t  F o r m a t ,"  f o c u s e s  on t h e  r e l a t i v e  im p o r ta n c e  o f  i n t e r n a l  

s a l e s  and p u r c h a s e s  o f  the . endogenous s e c t o r s .  10 /

The r e l a t i v e  im p o r ta n c e  o f  i n t e r n a l  p u r c h a s e s  can  b e  e x p re s s e d  as 

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

D e f in e  t h e  v a r i a b l e  u . su c h  t h a t

uj ■ h i

w here  t h e  a . . ' s a r e  t h e  t e c h n i c a l  c o e f f i c i e n t s  o f  th e  m odel and th e  
1J

in d e x  o f  sum m ation i n c l u d e s  o n ly  t h e  endogenous s e c t o r s . Then u^ i s  

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

I f  H ouseho ld s  a r e  i n c l u d e d  as an endogenous s e c t o r ,  i n p u t s  w i l l  i n c l u d e  

i n t e r m e d i a t e  g o o d s ,  s e r v i c e s ,  and paym ent f o r  p r im a ry  i n p u t s  ( l a b o r ,  

m anagem ent, c a p i t a l )  s u p p l i e d  by t h e  p o p u l a t i o n  o f  t h e  economy.

Paym ents f o r  im p o r te d  p r im a ry  i n p u t s  w i l l  b e  e x c lu d e d .

S i m i la r ly  t h e  v a r i a b l e  w^ i s  d e f i n e d  as

"i ■ hA. iT
w here  t h e  a .  . *s a r e  t e c h n i c a l  c o e f f i c i e n t s ,  X,. i s  t h e  o u t p u t . o f  s e c t o r  j ,  

1J ' J

9 /  I b i d . ,  p p . 205 -206 .

10 /  I n t e r n a l  s a l e s  a r e  s a l e s  to  o t h e r  endogenous s e c t o r s .  S i m i l a r y , 
i n t e r n a l  p u r c h a s e s  a r e  p u r c h a s e s  from  endogenous s e c t o r s .
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and th e  i n d e x  o f  sum m ation a g a in  i n c l u d e s  o n ly  t h e  endogenous s e c t o r s .

The r a t i o  i s  a  m easu re  o f  i n t e r n a l  s a l e s .

D e f in e  u_. and w_̂  a s  t h e  r e s p e c t i v e  a r i t h m e t i c  means o f  t h e  v a r i a b l e s  

u^ and . The s e c t o r s  o f  t h e  m odel can  th e n  be  a r r a n g e d  i n  a f o u r  

q u a n d r a n t  f o r m a t ,  each  s e c t o r  p l a c e d  a c c o r d in g  to  w h e th e r  i t s  u^ and w_̂  

i s  above  o r  be low  th e  mean. F i g u r e  3 p r e s e n t s  t h e  s e c t o r s  o f  t h e  M ontana 

m odel i n  su c h  an a r r a n g e m e n t .

Q u a d ra n t  TI
H igh P u r c h a s e s :  uy > u^ = .705

Low S a l e s :  w. < w. = .653i  i

Q u a d ra n t  I
H igh  P u r c h a s e s :  u^ > u^

High S a l e s :  w_̂  > w_̂

S e c t o r  Ui ^ i

L v s k . & Lvsk .  P ro d .  .9010 1 .247
Crops .749 .356
Lumber & Wood P ro d .  .814  .252
M a n u fa c tu r in g  .782  .292

S e c to r  Ui W±

Food & K ind . P ro d .  .823 .949 
S e r v i c e s  .719 .887 
T ra d e  .861  .823 
C o n s t r u e . , M a in t . .874 .717

Q uand ran t  I I I  
Low P u r c h a s e s : u .  < u .

I J
Low S a l e s : w\ < w^

Q u a d ra n t  IV 
Low P u r c h a s e s :  u . < u .

J_  I
H igh S a l e s : w^ > w^

S e c t o r  Ui Wi

T r a n s p o r t a t i o n  and 
P u b l i c  W arehous ing  .699 .534

S e c t o r  • Ui W'i

Com m unications &
P u b l i c  U t i l i t i e s  .499 .846

R e a l  E s t a t e ,  F in a n c e ,
& I n s u r a n c e  .415 .906

M ining  .568 .973
H ouseho lds  .446 .710

F i g u r e  3 . Four  Q u a d ra n t  Form at o f  t h e  M ontana S e c t o r s .
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The q u a d r a n t s  o f  t h e  fo rm a t  a r e  d e s c r i b e d  as f o l l o w s .  Q uad ran t  I  

c o n t a i n s  t h e  s e c t o r s  w i t h  h ig h  i n t e r n a l  s a l e s  and p u r c h a s e s  (u_. > u . ,

Wi  > wV  ’ Q u a d ra n t  I I ,  low s a l e s  and h ig h  p u r c h a s e s  (u^ > u y ,  w\ < w \ ) ;  

Q u a d ra n t  I I I ,  low s a l e s  and low p u r c h a s e s  (u^ < uj » wj[ < w^) > and

Q u a d ra n t  IV , h ig h  s a l e s  and low p u r c h a s e s  ( u . < u . ,  w . > w . ) .
J J 1 1

The s e c t o r s  i n  Q u a d ra n t  I I  a r e  d e p e n d e n t  upon e x t e r n a l  m a rk e ts  f o r  

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

t h e i r  i n p u t s  i n t e r n a l l y .  S t im u lu s  f o r  econom ic g row th  o f  t h e s e  s e c t o r s  

m ust come th ro u g h  an  i n c r e a s e  i n  e x t e r n a l  demand, b u t  t h e  e f f e c t  o f  

g row th  i n  t h e s e  s e c t o r s  w i l l  b e  f e l t  t h r o u g h o u t  t h e  r e m a in in g  s e c t o r s .  

T hese  s e c to r s -  w i l l  have  r e l a t i v e  h ig h ,  v a lu e s  o f  t h e  m u l t i p l i e r s .

The s e c t o r s  i n  Q u a d ra n t  IV , on t h e  o t h e r  h a n d ,  h a v e  r e l a t i v e l y  low 

m u l t i p l i e r s .  These  s e c t o r s  p u r c h a s e  m ost o f  t h e i r  i n p u t s  from  e x t e r n a l  

s o u r c e s .  E x p a n s io n  o f  t h e s e  s e c t o r s  w i l l  r e s u l t  when s e c t o r s  i n  

Q u a d ra n ts  I ,  I I ,  and I I I  expand , th u s  i n c r e a s i n g  th e  demand f o r  i n t e r ­

m e d ia te  i n p u t s  s u p p l i e d  by t h e  s e c t o r s  i n  Q uad ran t  IV. I t  i s  i n t e r e s t i n g  

t o  n o t e . t h a t  Q u a d ra n t  IV i n c l u d e s  t h e  H ouseho ld s  s e c t o r ,  w i t h  on ly  

4 4 .6  p e r c e n t  o f  h o u s e h o ld  e x p e n d i t u r e s  g o in g  to  endogenous s e c t o r s  o f  

t h e  m odel.  T h is  f a c t  e m phas izes  t h e  s m a l l  amount o f  consum er goods 

p ro d u c e d  i n  M ontana.

Only one s e c t o r ,  T r a n s p o r a t i o n  and P u b l i c  W areh o u s in g ,  i s  l o c a t e d  

i n  Q u a d ra n t  I I I .  T h is  i s  somewhat o f  a  m isp la c e m e n t  b e c a u s e  a lm o s t  

70 p e r c e n t  o f  i t s  i n p u t s  a r e  i n t e r n a l l y  p u rc h a s e d  and o v e r  53 p e r c e n t  

o f  i t s  s a l e s  a r e  to  t h e  endogenous s e c t o r s .  The p la c e m e n t  o f  t h i s  

s e c t o r  i n  Q u a d ra n t  I I I  i l l u s t r a t e s  t h e  s h o r tc o m in g s  o f  u s in g  t h e  mean
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v a lu e s  o f  u . and w. a s  t h e  i n d i c a t o r s  f o r  p la c e m e n t  o f  t h e  s e c t o r s  i n  .
J i

t h e  q u a d r a n t s .  I t  may b e  more r e a l i s t i c  t o  a r b i t r a r i l y  e s t a b l i s h  a 

p o i n t ,  s a y  50 p e r c e n t ,  a s  t h e  b a s i s  f o r  d i v i d i n g  th e  s e c t o r s ,  b o th  f o r  

p u r c h a s e s  and s a l e s .

The s e c t o r s  i n  Q u a d ra n t  I  p u r c h a s e  m ost o f  t h e i r  i n p u t s  i n t e r n a l l y  

and s e l l  t h e  m a jo r  s h a r e  o f  t h e i r  o u t p u t  i n t e r n a l l y .  Economic grow th 

o f  t h e s e  s e c t o r s  w i l l  p r o v id e  a  s t i m u lu s  f o r  e x p a n s io n  o f  t h e  o t h e r  

s e c t o r s .  These  s e c t o r s  w i l l  a l s o  r e a c t  to  e x p a n s io n  o f  t h e  r e m a in in g  

s e c t o r s .

T a b le  XIX show's t h e  s e c t o r s  l o c a t e d  i n  each  q u a d r a n t  and t h e i r  

r e s p e c t i v e  Type I I  m u l t i p l i e r s .  The n i n e  s e c t o r s  i n  Q u a d ra n ts  I , I I ,  

and I I I  h a v e  th e  h i g h e s t  m u l t i p l i e r  v a l u e s ,  w h i l e  t h e  f o u r  s e c t o r s  i n  

Q u a d ra n t  IV h a v e  t h e  l o w e s t  m u l t i p l i e r s .  The r e l a t i o n s h i p  o f  t h e  

amount o f  e n d o g e n o u s Iy  p u r c h a s e d  i n p u t s  and th e  s i z e  o f  t h e  Type I  

m u l t i p l i e r  f o r  each  s e c t o r  was d i s c u s s e d  p r e v i o u s l y .  11 /

C o n c lu s io n s

The d e g re e  o f  i n te r d e p e n d e n c e  e x h i b i t e d  by an  economy d e te rm in e s  

t h e  t o t a l  econom ic im p a c t  o f  changes i n  p r o d u c t i o n  l e v e l s  o f  t h e  s e c t o r s  

w i t h i n  t h a t  economy. The d e g re e  o f  i n t e r d e p e n d e n c e  can  b e  a p p r a i s e d  

i n  s e v e r a l  w a y s ,  one o f  w h ich  i s  th ro u g h  t h e  u s e  o f  t h e  i n f o r m a t io n  

p r o v id e d  i n  a  L e o n t i e f  i n p u t - o u t p u t  m odel.  T h e re  i s  a t  p r e s e n t  no 

c a r d i n a l  means o f  m e a s u r in g  i n t e r d e p e n d e n c e .  The d e g re e  o f  i n t e r ­

d ependence  o f  a  g iv e n  economy can  o n ly  be  m easu red  r e l a t i v e  to  some 

o t h e r  economy.

11/  Page 50 o f  th is  t h e s i s .
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TABLE XIX. SECTOR PLACEMENT, BY QUADRANT, AND THE TYPE I I  MULTIPLIERS.

S e c t o r Type I I  M u l t i p l i e r

Q u a d ra n t  I
Food and K in d re d  P r o d u c ts 3 .2 9
S e r v ic e s 3 .0 7
T ra d e ,  W h o le s a le  and R e t a i l 3 .3 0
C o n s t r u c t i o n ,  M a in te n a n c e 3 .2 7

Q u a d ra n t  I I
L i v e s t o c k  and L i v e s t o c k  P r o d u c ts 2 .5 6
Crops 2 .8 3
Lumber and  Wood P r o d u c ts ' 3 .1 9
M a n u fa c tu r in g 3 .6 0

Q u a d ra n t  I I I
T r a n s p o r t a t i o n  and P u b l i c  W arehousing 2 .8 1

Q u a d ra n t  IV
Com m unications and P u b l i c  U t i l i t i e s 2 .1 8
R e a l  E s t a t e ,  F i n a n c e , and I n s u r a n c e 1 .9 8
M ining 2 .3 2
H o useho ld s 2 .3 8
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The e v id e n c e  i n d i c a t e s  t h a t  t h e  s e c t o r s  o f  t h e  M ontana economy a r e  

l e s s  i n t e r d e p e n d e n t  th a n  t h e i r  c o u n t e r p a r t s  i n  th e  t o t a l  U. S . economy. 

Thus t h e  t o t a l  e f f e c t s  o f  a change i n  a  s e c t o r s  o u t p u t  a r e  l e s s  i n  

M ontana th a n  t h e  e f f e c t  o f  t h e  same m ag n i tu d e  o f  change i n  t h e  U. S .

Com parison  o f  t h e  t r i a n g u l a r i z e d  m a t r i c e s  o f  M ontana and th e  U .S . 

shows t h a t  g r e a t e r  one-way in te r d e p e n d e n c e  e x i s t s  i n  M ontana t h a n  i n  

t h e  U .S . as  a  w h o le .  The t r i a n g u l a r i z e d  m a t r i x  a l s o  shows how economic 

changes  a r e  d i s p e r s e d  th ro u g h  t h e  economy.

The f o u r - q u a d r a n t ,  fo rm a t  shows how t h e  s e c t o r s  o f  M ontana depend 

upon e x t e r n a l  m a r k e t s . The s e c t o r s  i n  Q u a d ra n t  I I ,  w h ich  a c c o u n t  f o r  

a  s u b s t a n t i a l  s h a r e  o f  t h e  econom y's  o u t p u t ,  s e l l  o n ly  a  s m a l l  p o r t i o n  

o f  t h e i r  o u t p u t  i n t e r n a l l y .  The s e c t o r s  i n  Q uad ran t  IV , w h ic h  s u p p ly  

i n p u t s  to  t h e  o t h e r  endogenous s e c t o r s , m ust depend upon e x t e r n a l  

s o u r c e s  f o r  i n p u t s .



CHAPTER VI— SUMMARY, IMPLICATIONS, AND LIMITATIONS

Summary

The g e n e r a l  o b j e c t i v e  o f  t h i s  s tu d y  was to  exam ine t h e  economic 

s t r u c t u r e  o f  t h e  S t a t e  o f  M ontana th ro u g h  t h e  u s e  o f  a  L e o n t i e f  I n p u t -  

O u tp u t  m odel.  The s t a t e ' s  economy was d i v id e d  i n t o  19 s e c t o r s ,  12 

endogenous and 7 e x o g e n o u s , t h a t  r e p r e s e n t  t h e  p r i n c i p a l  economic 

s e c t o r s  o f  t h e  s t a t e .  T h is  d i v i s i o n  shows t h e  economic im p o r ta n c e  

o f  each  s e c t o r  ^and th e  i n t e r d e p e n d e n c e , t h a t  e x i s t s  b e tw e en  t h e s e  

s e c t o r s .

S eco n d a ry  d a t a  was u se d  to  f o r m u la t e  t h e  e m p i r i c a l  m o d e l .■ The 

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

m a t r i x ,  and i n t e r d e p e n d e n c e  c o e f f i c i e n t s  m a t r i x .  The t r a n s a c t i o n s  

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

a r e  computed from  i t , .

The t r a n s a c t i o n s  m a t r i x  r e p r e s e n t s  t h e  f lo w  of goods and s e r v i c e s j  

m easu red  i n  d o l l a r s ,  b e tw e en  th e  s e c t o r s  o f  t h e  economy. I t  i s  a d o u b le ­

e n t r y  t a b l e ,  show ing b o t h  s a l e s  and p u r c h a s e s  o f  each  s e c t o r .

The m a t r i x  o f  t e c h n i c a l  c o e f f i c i e n t s  shows th e  amount o f  i n p u t  

r e q u i r e d  from  each  s e c t o r  p e r  d o l l a r  o f  o u t p u t  o f  each  s e c t o r .  The 

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

t h a t  s e c t o r .  The t e c h n i c a l  c o e f f i c i e n t s  m easu re  t h e  d i r e c t  e f f e c t s  

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

The m a t r i x  o f  i n te r d e p e n d e n c e  c o e f f i c i e n t s  show t h e  combined d i r e c t  

and i n d i r e c t  e f f e c t s  on each  s e c t o r  due to  a  u n i t  change i n  f i n a l  demand
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f o r  each  s e c t o r .  These  c o e f f i c i e n t s  i n d i c a t e  th e  i n t e r r e l a t i o n s h i p s  

t h a t  e x i s t  b e tw e en  t h e  s e c t o r s  o f  t h e  economy.

The s e c t o r  o u t p u t  m u l t i p l i e r s  e s t i m a t e  t h e  change i n  t o t a l  o u tp u t  

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

l a r g e s t  Type I  s e c t o r  o u t p u t  m u l t i p l i e r  i s  1 .9 7 ,  t h e  s e c t o r  b e in g  

Food and K in d re d  P r o d u c t s .  Thus a change  o f  o u tp u t  i n  t h i s  s e c t o r  

w ould  g e n e r a t e  a  g r e a t e r  change  i n  t o t a l  o u t p u t  th a n  w ould  an  i d e n t i c a l  

change  i n  o u t p u t  o f  any o t h e r  s e c t o r .  The s e c t o r . w i t h  t h e  seco n d  

l a r g e s t  Type I  m u l t i p l i e r  i s  M a n u fa c tu r in g  ( 1 . 7 5 ) ,  f o l lo w e d  by Lumber 

and  Wood P r o d u c t s  ( 1 .7 0 )  , L i v e s t o c k  and L i v e s t o c k  P r o d u c ts  ( 1 .69.) , 

M a in te n a n c e  C o n s t r u c t i o n  ( 1 . 6 0 ) ,  and Crops ( 1 .3 5 )  . W ith  t h e  e x c e p t io n  

o f  M a in te n a n c e  C o n s t r u c t i o n ,  t h e s e  s e c t o r s  a l s o  a c c o u n t  f o r  t h e  l a r g e s t  

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

The Type I I  m u l t i p l i e r s  add t h e  e f f e c t s  o f  changes i n  p e r s o n a l  

incom e t o  t h e  Type I  m u l t i p l i e r s .  T hey , t h e r e f o r e ,  p r o v i d e  e s t i m a t e s  

o f  t h e  change  i n  p e r s o n a l  c onsum ption  e x p e n d i t u r e s .  The l a r g e s t  Type I I  

o u t p u t  m u l t i p l i e r ,  3 .3 0 ,  i s  found  i n  t h e  T rad e  s e c t o r .  T h is  i s  

a t t r i b u t a b l e  t o  t h e  l a r g e  p r o p o r t i o n  o f  p e r s o n a l  income p e r  d o l l a r  

o u t p u t  of t h e  T rad e  s e c t o r .  The s e c t o r  w i t h  t h e , s e c o n d  l a r g e s t  

m u l t i p l i e r  i s  Food and K in d re d  P r o d u c ts  ( 3 . 2 9 ) ,  f o l lo w e d  by M ain te n an c e  

C o n s t r u c t i o n  ( 3 . 2 7 ) ,  Lumber and Wood P r o d u c t s  ( 3 . 1 9 ) ,  and S e r v ic e s  

( 3 . 0 7 ) .  '

The Type I I  m u l t i p l i e r  o f  t h e  H o useho ld s  s e c t o r  i s  2 .3 8 .  Th is  

m u l t i p l i e r  i s  found  by i n c l u d i n g  H ouseho ld s  as  an endogenous s e c t o r  

and assum ing  a  $1 i n c r e a s e  i n  p e r s o n a l  incom e. The Type I I  m u l t i p l i e r s ,
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i n c l u d i n g  t h e  H ouseho ld s  m u l t i p l i e r ,  a r e  b a s e d  on th e  a s s u m p t io n  t h a t  

t h e  M a rg in a l  P r o p e n s i t y  to  Consume i s  o n e ,  t h e r e f o r e  t h e  Type I I  

m u l t i p l i e r s  may o v e r - s t a t e  t h e  t r u e  m u l t i p l i e r s .

The t r i a n g u l a r i z e d  M ontana t r a n s a c t i o n s  m a t r i x  i n d i c a t e s  th a t , ,  

a s  compared to  t h e  U .S . economy, M ontana i s  r e l a t i v e l y  l e s s  d e v e lo p e d .  

The o r d e r  o f  t h e  s e c t o r s  i n  t h e  t r i a n g u l a r i z e d  m a t r ix  i s  an  in d e x  o f  

t h e  i n te r d e p e n d e n c e  e x h i b i t e d  by each  s e c t o r .  I n  g e n e r a l ,  t h e  e f f e c t s  

o f  a  change  i n  p r o d u c t i o n  s p r e a d  downward from  th e  s e c t o r  e x p e r i e n c in g  

t h e  i n i t i a l  c h a n g e .  The m a g n i tu d e  o f  t h e  e f f e c t s  f e l t  by t h e  low er 

s e c t o r s  w i l l  b e  g r e a t e r  th a n  t h a t  f e l t  by t h e  h i g h e r  s e c t o r s .  The 

o r d e r  o f  t h e  s e c t o r s  i n  t h e  t r i a n g u l a r i z e d  m a t r ix  i s  s i m i l a r  to  th e  

o r d e r  o f  t h e  s e c t o r s  when ra n k e d  a c c o r d in g  to  t h e  s i z e  o f  t h e  Type I  . 

m u l t i p l i e r s ,  a l t h o u g h  t h e r e  i s  some v a r i a t i o n .

The f o u r - q u a d r a n t  fo rm a t  i l l u s t r a t e s  t h e  f low  o f  goods and s e r v i c e s  

t h a t  e x i s t s  be tw e en  t h e  s e c t o r s  o f  t h e  M ontana economy. I t  a l s o  sh o w s• 

t h e  r e l a t i o n s h i p  o f  t h e  M ontana s e c t o r s  and t h e  o u t s i d e  w o r ld .  The 

fo rm a t  shows t h a t  t h e  f o u r  s e c t o r s  o f  Q u a d ra n t  I I  ( L iv e s t o c k  and 

L i v e s t o c k  .P r o d u c t s , C ro p s ,  Lumber and Wood P r o d u c t s ,  and M a n u fa c tu r in g )  

depend upon e x t e r n a l  m a rk e ts  f o r  t h e  s a l e  o f  much o f  t h e i r  o u t p u t .

These  s e c t o r s  p u r c h a s e  i n t e r m e d i a t e  i n p u t s  w i t h i n  t h e  s t a t e  b u t  e x p o r t  

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

f o r  t h e  m a jo r  s h a r e  o f  t h e  t o t a l  o u t p u t  o f  t h e  s t a t e .
' Z

The f o u r  s e c t o r s  i n  Q u ad ran t  I  (Food and K in d red  P r o d u c t s ,  S e r v ic e s  

T ra d e ,  and M a in te n an c e  C o n s t r u c t io n )  a r e  r e l a t i v e l y  c o n t a i n e d  by th e
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M ontana economy. They buy m ost o f  t h e i r  i n p u t s  and s e l l  m ost o f  t h e i r  

p r o d u c t s  i n t e r n a l l y .  The T r a n s p o r t a t i o n  and P u b l i c  W arehous ing  s e c t o r  

s h o u ld  p e rh a p s  a l s o  b e . p l a c e d  i n  t h i s  q u a d r a n t  s i n c e  more t h a n  50 p e r c e n t  

o f  i t s  p u rc h a s e s '  and s a l e s  a r e  made i n t e r n a l l y .

Q u a d ra n t  IV c o n ta i n s  t h e  r e m a in in g  s e c t o r s  (Com m unications and 

P u b l i c  U t i l i t i e s ; R e a l  E s t a t e ,  F in a n c e ,  and I n s u r a n c e ;  M in in g ;  and 

H o u s e h o l d s ) . T hese  s e c t o r s  s e l l  m ost o f  t h e i r  o u t p u t  i n t e r n a l l y  b u t  

p u r c h a s e  i n p u t s  from  e x t e r n a l  s o u r c e s .  E x c e p t  f o r  H o u s e h o ld s ,  th e  

o u t p u t  o f  t h e s e  s e c t o r s  i s  r e l a t i v e l y  low . They can  b e  c l a s s e d  as 

s u p p o r t i n g  s e c t o r s  f o r , t h e  econom ic a c t i v i t y  o f  t h e  .o th e r  s e c t o r s  i n  ' 

t h e  economy.

The g e n e r a l  f low  o f  goods and s e r v i c e s  u se d  as i n t e r m e d i a t e  i n p u t s '  

i s  from  Q u a d ra n t  IV th ro u g h  Q u ad ran t  I  t o  Q u ad ran t  I I .  The o u tp u t  o f  

Q u a d ra n t  I I  s e c t o r s  i s  e x p o r t e d  to  m a rk e ts  o u t s i d e  th e  s t a t e .  B ecause  

o f  t h e  d i r e c t i o n  o f  f low  combined w i t h  t h e  r e l a t i v e  s i z e  o f  t h e s e  

s e c t o r s ,  th e y  d e te r m in e  t o  a l a r g e  e x t e n t  t h e  l e v e l  o f  p r o d u c t i o n  o f  

t h e  r e m a in in g  s e c t o r s .

The m u l t i p l i e r s ,  t h e  t r i a n g u l a r i z e d  m a t r i x ,  and t h e  f o u r - q u a d r a n t  

fo rm a t  a l l  i n d i c a t e  t h a t  t h e  m ost im p o r t a n t  s e c t o r s  o f  t h e  -Montana, 

economy a r e  t h e  a g r i c u l t u r a l  and m a n u f a c tu r in g  s e c t o r s .  Change i n  

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

s t a t e ’s economy. The r e m a in in g  s e c t o r s  p l a y  s u p p o r t i n g  r o l e s ,  r e a c t i n g  

i n  r e s p o n s e  to  econom ic s t i m u l i  p r o v id e d  by t h e  a g r i c u l t u r a l  and 

m a n u f a c tu r in g  s e c t o r s .

- \

I

\
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I m p l i c a t i o n s

At t h e  s t a r t  o f  t h i s  s tu d y  i t  was hoped  t h a t  t h e  r e s u l t s  would 

p r o v i d e  s p e c i f i c  i n f o r m a t i o n  t h a t  c o u ld  b e  u se d  as a  g u id e  t o  f o r m u la t e  

d e v e lo p m en t  p o l i c y  fo r .  M ontana. At t h e  c o n c lu s i o n  o f  t h e  s tu d y  i t  i s  

a p p a r e n t  t h a t ,  w h i l e  i n p u t - o u t p u t  a n a l y s i s  does p r o v id e  u s e f u l  

i n f o r m a t i o n  o f  a  g e n e r a l  n a t u r e ,  s p e c i f i c  a p p l i c a t i o n  o f  r e s u l t s  must 

b e  made w i t h  g r e a t  c a r e .  The i n p u t - o u t p u t  model shows w h a t  r e l a t i o n ­

s h i p s  and i n t e r a c t i o n s  e x i s t ,  b u t  does h o t  show how to  im prove  t h e s e  

r e l a t i o n s h i p s  i n  a  dev e lo p m en t c o n t e x t .  H ow ever, t h e  m odel does 

p r o v id e  a  b e t t e r  u n d e r s t a n d in g  o f  t h e  s t r u c t u r e  o f  t h e  M ontana economy.

The m a jo r  econom ic f a c t  b ro u g h t ,  o u t  by t h e  s tu d y  i s  t h a t  th e  

M ontana economy r e v o l v e s  v e ry  much a ro u n d  t h e  e x t r a c t i v e  i n d u s t r i e s .  

M easured  by t h e i r  s h a r e  o f  t o t a l  o u t p u t ,  t h e  m a jo r  i n d u s t r i e s  i n  M ontana 

a r e  t h e  a g r i c u l t u r a l  and m a n u f a c tu r in g  i n d u s t r i e s ,  c o m p r i s in g  f i v e  

s e c t o r s  i n  t h e  m odel .  The two a g r i c u l t u r a l  s e c t o r s  and t h e  Lumber and

Wood P r o d u c ts  s e c t o r  a r e  d i r e c t l y  e x t r a c t i v e  i n d u s t r i e s .  The Food and
'

K in d re d  P r o d u c t s  s e c t o r ,  and t h e  M a n u fa c tu r in g  s e c t o r  draw t h e  m ajo r  

s h a r e  o f  t h e i r  i n p u t s  from  t h e  e x t r a c t i v e  i n d u s t r i e s ,  a g r i c u l t u r e  and 

M in ing  r e s p e c t i v e l y .  The p r o d u c t s  o f  t h e  m a jo r  s e c t o r s  a r e  m o s t ly  

ex p o rte d . ,  w i t h  t h e  p r i c e s  s e t ’ i n  n a t i o n a l  m a r k e ts .  T h e r e f o r e ,  i f  t h e s e  

s e c t o r s  a r e  to  grow, th e y  m ust im prove  t h e i r  c o m p e t i t i v e  p o s i t i o n .

The i m p l i c a t i o n  o f  t h e  p r o c e e d in g  p a r a g r a p h  i s  t h a t  e f f o r t s  to  

expand th e  r e m a in in g  s e c t o r s  w i l l  p r o d u c e  l i t t l e  e f f e c t  o f  g ro w th .  They 

a r e  s u p p o r t i n g  s e c t o r s ,  and th e  demand f o r  t h e i r  o u tp u t  i s  d e te rm in e d



by t h e  m a jo r  s e c t o r s . T h e r e f o r e  any e f f o r t s  t o  expand t h e  o u tp u t  o f  ' 

t h e s e  s u p p o r t i n g  s e c t o r s  i n  o r d e r  t o  s t i m u l a t e  g row th  i n  t h e  economy- 

w i l l  p r o d u c e  r e l a t i v e l y  l i t t l e  e f f e c t .  '

P u b l i c  p o l i c y  aimed a t  p ro m o t in g  econom ic grow th  a p p e a r s  to  r e q u i r e  

some know ledge  o f  t h e - m a r g i n a l  p r o d u c t i v i t i e s  o f  v a r i o u s  r e s o u r c e s  i n  

a l t e r n a t i v e  em ploym ents . Such know ledge m ust i n c l u d e  p r o d u c t i v i t y  

e s t i m a t e s  by s e c t o r s .

L i m i t a t i o n s

The m a jo r  l i m i t a t i o n  o f  L e o n t i e f  I n p u t - O u t p u t  a n a l y s i s  i s  th e  

a s s u m p t io n  o f  c o n s t a n t  t e c h n i c a l  c o e f f i c i e n t s .  T e c h n o lo g ic a l  advances  

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

c a u s in g  t h e  t e c h n i c a l  c o e f f i c i e n t s  to  change  o v e r t im e .  B ec a u se  of 

t h i s , ,  t h e  m odel w i l l  l o s e  i t s  a c c u r a c y  o v e r  t im e .  I f  t h e  m odel i s  

i n  u s e  o v e r  a p e r i o d  o f  t im e ,  i t  s h o u l d .b e  b r o u g h t  up t o  d a t e  as 

more a c c u r a t e  d a t a  becomes a v a i l a b l e .

A se c o n d  l i m i a t i o n  i s  t h a t  t h e  a n a l y s i s  i s  b a s e d  on an  a g g r e g a te  

m o d e l .  Each s e c t o r  u s u a l ly -  c o n ta i n s  s e v e r a l  i n d u s t r i e s ,  th u s  th e  

s e c t o r  t e c h n i c a l  c o e f f i c i e n t s  do n o t  r e p r e s e n t  e i t h e r  s p e c i f i c  

i n d u s t r i e s  o r  f i r m s  w i t h i n  t h e  s e c t o r s  e x c e p t  by c h a n c e .  The e x c e p t io n  

i s  i f  t h e  m odel i s  d i s a g g r e g a t e d  to  t h e  e x t e n t  t h a t  each  s e c t o r  

c o n t a i n s  o n ly  one i n d u s t r y  o r  one f i r m .  By th e  same t o k e n ,  t h e  model 

o f  a  r e g i o n  s h o u ld  n o t  b e  u s e d  as  r e p r e s e n t a t i v e  o f  a  s u b - r e g i o n  

c o n ta i n e d  t h e r e i n .

Use o f  t h e  L e o n t i e f  m odel i s  a l s o  l i m i t e d  by th e  a v a i l a b i l i t y  o f  ■ 

d a t a .  C o l l e c t i o n  o f  p r im a ry  d a t a  s u f f i c i e n t  to  f o r m u la t e  a  model i s
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v e ry  e x p e n s i v e ,  b o th  i n  t im e  and m oney. S econdary  d a t a  i s  n o t  u s u a l l y  

g iv e n  i n  t h e  form  r e q u i r e d  f o r  u s e  i n  an  i n p u t - o u t p u t  m o d e l ,  h en ce  

e r r o r s  may a r i s e  when i n t e r p r e t i n g  and t r a n s c r i b i n g  d a t a .  The d a ta  

p ro b le m  c o u ld  b e  a l l e v i a t e d  c o n s i d e r a b l y  i f  d a t a  c o l l e c t i o n  a g e n c i e s ,  

i n  p a r t i c u l a r  th e  B ureau  o f  t h e  C e n s u s , ' w ould  m odify  t h e i r  d a t a  

c o l l e c t i o n  p r o c e s s  s o  as to  o b t a i n  t h e  i n f o r m a t i o n  i n  a  fo rm  s u i t a b l e  

f o r  i n p u t - o u t p u t  m o d e ls .  I n  t h i s  w ay , t h e  t im e  and e f f o r t  s p e n t  i n  

t h e  f o r m u l a t i o n  o f  an i n p u t - o u t p u t  m odel c o u ld  b e  s u b s t a n t i a l l y  re d u c e d .
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APPENDIX A— STATISTICAL APPENDIX '

The m odel i s  a  s t a n d a r d  L e o n t i e f - ty p e  i n p u t - o u t p u t  m o d e l ,  open , 

c o n s i s t i n g  o f  13 endogenous s e c t o r s  t h a t  a r e  d e f in e d ,  a c c o r d in g  to  th e  

S t a n d a r d  I n d u s t r i a l  C l a s s i f i c a t i o n  Manual ( 8 ) .  T a b le  I  shows th e  

c o m p o s i t io n  o f  t h e  endogenous s e c t o r s .  T h e re  a r e  s i x  exogenous row 

v e c t o r s  i n  t h e  m odel i n c l u d i n g :  (a )  i m p o r t s , (b) s t a t e  and l o c a l

g o v e rn m en t,  (c )  F e d e r a l  g o v e rnm en t,  (d) wages and s a l a r i e s ,  (e )  p r o p r i ­

e t o r  incom e, and ( f ) p r o p e r t y  incom e-.

The im p o r t  v e c t o r  i n d i c a t e s  p u r c h a s e s  by each  s e c t o r  from  o u t s i d e  

t h e  s t a t e .  The S t a t e  and L o c a l  Government v e c t o r  shows t h e  t o t a l  amount 

o f  s t a t e  and l o c a l  t a x e s  p a i d  by each  s e c t o r .  The F e d e r a l  Government 

v e c t o r  shows b o th  F e d e r a l  t a x e s  p a id  and r e s o u r c e s  p u r c h a s e d  from th e  

F e d e r a l  G overnm ent. Examples o f  t h e  l a t t e r  a r e  t im b e r  s a l e s  from p u b l i c  

l a n d s  and- mineral l e a s e s  on p u b l i c  l a n d .  F e d e r a l  t a x e s  i n c l u d e  c o r p o r a t i o n  

incom e t a x e s ' ,  p a y r o l l  t a x e s ,  s o c i a l  s e c u r i t y  t a x e s , ' a n d  f e d e r a l  e x c i s e  

t a x e s .

The r e m a in in g  t h r e e  row v e c t o r s  c a n ,  a s  a  g r o u p , b e  c a l l e d  t h e  

h o u s e h o ld  s u b - v e c t o r s . Wages and s a l a r i e s  a r e  s e l f - e x p l a n a t o r y .

P r o p r i e t o r  incom e r e f l e c t s  income e a rn e d  by b u s in e s s  p r o p r i e t o r s . .

P r o p e r t y  income i s  income e a rn e d  by p r o p e r t y ,  r e a l  o r  p e r s o n a l , ,  w hich 

a c c r u e s  to  h o u s e h o ld s .  T h is  i n c l u d e s  r e n t  incom e, d i v i d e n d s ,  i n t e r e s t  

incom e , and p e r s o n a l  c a p i t a l  g a in s .

Endogenous s e c t o r s  h a v e  m a tc h in g  row and column v e c t o r s .  Exogenous 

row v e c t o r s ,  on t h e  o t h e r  h a n d ,  n e e d  n o t  h a v e  m a tc h in g  colum n v e c t o r s .

I n  t h i s  m odel ,  t h e  exogenous column v e c t o r s  in c lu d e :"  ( a )  e x p o r t s ,
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TABLE A - I . INDUSTRIES INCLUDED IN  THE ENDOGENOUS SECTORS.

E ndogenous S e c to r s " I n d u s t r i e s

' I . L i v e s to c k  & L i v e s to c k  P r o d u c ts a ) C a t t l e  & c a lv e s
.b ) S heep  & lam bs

c) Hogs
d) D a iry  p r o d u c t s
e) W ool
f> P o u l t r y  p r o d u c t s

. g) O th e r  l i v e s t o c k  p r o d u c t s

2 . C rops "  a) W heat
b ) B a r le y

4 c) O th e r  f e e d  g r a i n s
d) S eed  c ro p s  '

\ e ) O th e r  c ro p s

3 . P ood  & K in d re d  P r o d u c ts a) ' M eat p r o d u c t s
b ) D a iry  p r o d u c t s
c) G ra in  m i l l  p r o d u c t s
d) S u g a r
e) B e v e ra g e s
f ) M is c e l la n e o u s

4 . Lum ber "and Wood P r o d u c ts L o g g in g  camps
b ) Saw m i l l s  and  p la n n in g  m i l l s
c) M i l l  w o rk  p r o d u c t s

5 , O th e r  M a n u fa c tu r in g a) F u r n i t u r e  & f i x t u r e s
b ) P a p e r  & a l l i e d  p r o d u c t s
c ) P r i n t i n g  & p u b l i s h i n g
d) C h em ica ls  & a l l i e d  p r o d u c t s
e) P e t ro le u m  & C o a l p r o d u c t s
f ) S to n e ,  c l a y  & g l a s s  p r o d u c t s
g) P r im a ry  m e ta l  i n d u s t r i e s
h ) F a b r i c a t e d  m e ta l  p r o d u c t s
■i) M a c h in e ry , e x c e p t  e l e c t r i c a l
j ) T r a n s p o r t a t i o n  eq u ip m e n t
k) M is c e l la n e o u s  m a n u f a c tu r in g

6 . T r a n s p o r t a t i o n  & P u b l i c  W a re h o u sin g a ) R a i l  c a r r i e r s
, b ) T ru c k  c a r r i e r s

c) A i r l i n e s
d) M is c e l l a n e o u s  t r a n s p o r t a t i o n
e) P u b l i c  w a re h o u s e s

7 . C o m m u n ica tio n s  & P u b l i c  U t i l i t i e s a) P u b l i c  c o m m u n ic a tio n s
b ) E l e c t r i c  & Gas s e r v i c e s
c) R a d io  & T .V . b r o a d c a s t i n g

8 . R e a l  E s t a t e ,  F in a n c e ,  an d  I n s u r a n c e a ) R e a l  e s t a t e  s e r v i c e s
b ) F i n a n c i a l  s e r v i c e s
c) I n s u r a n c e  e x c e p t  g o v e rn m e n t

\ 9 . M in in g a ) P r im a ry  m e ta l s  m in in g
b ) C ru d e  p e t r o le u m  & n a t u r a l  gas
c) N o n - m e ta l l i c  m in e r a l s  m in in g

1 0 . S e r v ic e s , a ) P u b l i c  lo d g in g
b ) P e r s o n a l  s e r v i c e s
c) M is c e l la n e o u s  b u s in e s s  s e r v i c e s
d) A uto  s e r v i c e s
e) M is c e l la n e o u s  r e p a i r  s e r v i c e s
f> Amusem ent & r e c r e a t i o n " s e r v i c e s
g) L e g a l  s e r v i c e s

' h ) M e d ic a l s e r v i c e s
D O i l  & g as  f i e l d  s e r v i c e s

1 1 . T ra d e a) W h o le s a le  t r a d e
b ) R e t a i l  t r a d e '

1 2 . New C o n s t r u c t io n a ) R e s i d e n t i a l  c o n s t r u c t i o n
b ) N o n - r e s i d e n t i a l  c o n s t r u c t i o n
c )  'N o n -b u i ld in g  c o n s t r u c t i o n

1 3 . M a in te n a n c e  C o n st r u c t i o n a ) R e s i d e n t i a l  m a in te n a n c e
b ) N o n - r e s i d e n t i a l  m a in te n a n c e
c )  N o n - b u i ld in g  m a in te n a n c e
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(b) S t a t e  and  l o c a l  g o v e rn m en t,  p u r c h a s e s  and t r a n s f e r s ;  (c )  F e d e r a l  

governm en t p u r c h a s e s ;  (d) F e d e r a l  governm en t t r a n s f e r s ;  and (e )  h o u s e ­

h o ld s  . The e x p o r t  v e c t o r  i n d i c a t e s  t h e  v a lu e  o f  s e c t o r  o u t p u t  th a t -  i s  

e x p o r t e d  'from t h e  s t a t e .  W ith  th e  e x c e p t io n  o f  th e  t r a d e  s e c t o r ,  e x p o r t s  

a r e  p h y s i c a l  p r o d u c t s . E x p o r ts  a r e  p r i m a r i l y  raw m a t e r i a l s , such  as 

r e f i n e d  c o p p e r ,  c e r e a l  g r a i n s ,  and lu m b e r .  Raw m a t e r i a l s  e x p o r t i n g  

s e c t o r s  a r e  t h e  two a g r i c u l t u r a l  s e c t o r s ,  lum ber and wood p r o d u c t s ,  

and m a n u f a c tu r in g .  E x p o r ts  .o f ' t h e  t r a d e  s e c t o r  r e f l e c t  t h e  m arg ins  

r e c e i v e d  by th e  w h o l e s a l e  t r a d e  i n d u s t r i e s ,  p r i m a r i l y  fa rm  p r o d u c t s  

w h o l e s a l e r s ,  f rom  s a l e s  o u t s i d e  t h e  s t a t e .  The amount e x p o r t e d  from 

thd- com m unica tions  and p u b l i c  u t i l i t i e s  s e c t o r  i s  t h e  v a l u e  o f  e l e c -  

t i c i t y  g e n e r a t e d ' i n  t h e  s t a t e  by p r i v a t e l y  owned u t i l i t i e s  and th e n  ■ 

s o l d  o u t s i d e  t h e  s t a t e .  F e d e r a l  governm ent e x p o r t s  r e f l e c t  e l e c t r i c i t y  

g e n e r a t e d  i n  M ontana by F e d e r a l  Government u t i l i t i e s  (Hungry H o rs e ,  e t c . )  

and  s o l d  to  u t i l i t i e s  o u t s i d e  fh e  s t a t e .  The re m a in in g  e x p o r t i n g  s e c t o r ,  

Food and K in d re d  P r o d u c t s ,  e x p o r t s  p r i m a r i l y  hog and b e e f  c a r c a s s e s  

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

S t a t e  and l o c a l  governm ent p u r c h a s e s  and t r a n s f e r s  show e x p e n d i tu r e s  

o f  s t a t e  and l o c a l  g o v e rn m en t.  I n  c o n t r a s t  to  th e  endogenous s e c t o r s ,  

w here  t o t a l  i n p u t  e q u a ls  t o t a l  o u t p u t ,  t h e  exogenous s e c t o r s  t o t a l  i n p u t  

need  n o t  b a l a n c e  t o t a l  o u t p u t .  I n  th e  c a s e  o f  s t a t e  and l o c a l  govern ­

ment,- c o l l e c t i o n s  a r e  g r e a t e r  th a n  e x p e n d i t u r e s ,  t h e  r e a s o n  b e in g  

a  r e d u c t i o n  i n  t o t a l  d e b t  (5 4 ,  9 9 ) .
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F e d e r a l  Government R u r c h a s es and F e d e r a l  Government T r a n s f e r s  a r e  ' 

t h e  column v e c t o r s  t h a t  c o r r e s p o n d ' t o  t h e  f e d e r a l  governm en t row v e c t o r .  

T h e re  was no s o u r c e  a v a i l a b l e  from w hich  to  e s t i m a t e  t o t a l  f e d e r a l  

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

a r e  i n  e f f e c t  th e  s u b s i d i e s  p a i d  on th e  b a s i s  o f  p r o d u c t i o n  ( p r i c e

s u p p o r t  paym ents  f o r  w o o l ,  w h e a t , e t c . ) - .  F e d e r a l  governm ent t r a n s f e r s ,
\

on t h e  o t h e r  h a n d ,  show t h e  a m o u n t 'p a id  by" t h e  f e d e r a l  governm ent t h a t  

i s  n o t  t i e d  to  p r o d u c t i o n  (AGP p ro g ra m s ,  s o c i a l  s e c u r i t y  p a y m e n ts , 

v e t e r a n ’s b e n e f i t s ,  e t c . ) .

The H o u seh o ld s  column v e c t o r  c o r r e s p o n d s  to  t h e  t h r e e  p e r s o n a l  

income row v e c t o r s  o f  Wages and S a l a r i e s ,  P r o p r i e t o r  Income and P r o p e r ty  

Incom e. ' The d i f f e r e n c e  b e tw e e n  t h e  sum o f  t h e  t h r e e  p e r s o n a l  income 

v e c t o r s  and t o t a l  h o u s e h o ld  e x p e n d i t u r e s  i s  t o t a l  p e r s o n a l  s a v in g .

G e n e r a l  E s t im a t i n g  P ro c e d u re
I : 1 ■

The b a s i c  a s s u m p t io n  o f  t h e  m odel i s  t h a t  s e c t o r  i n p u t s  would  be  

o b t a i n e d  from  endogenous s e c t o r s ,  i f  p o s s i b l e .  Fo r  ex am p le ,  d a t a  from 

(68) i ( 7 3 ) ,  and (79) i n d i c a t e  t h a t  t h e  c ro p s  s e c t o r  p u r c h a s e d  $6 ',000 ,000  

w o r th  o f  f e r t i l i z e r .  R e f e re n c e  (81) i n d i c a t e d  t h a t  $ 5 ,2 3 1 ,0 0 0  w o r th  o f  

f e r t i l i z e r  was p ro d u c e d  by t h e  m a n u f a c tu r in g  s e c t o r .  R e f e re n c e  (63) 

i n d i c a t e d  a  m a rg in  o f  a p p ro x im a te ly  15 p e r c e n t  be tw e en  t h e  two s e c t o r s .
I

T h e r e f o r e ,  f e r t i l i z e r  u se d  by th e  c rop  s e c t o r  e q u a l l e d  f e r t i l i z e r  

p ro d u c e d  i n  t h e  s t a t e .

O u tp u t  by p r o d u c t  was o b t a in e d  f o r  a l l  s e c t o r s .  I n  many c a s e s ,  

o u t p u t  c o u ld  b e  a l l o c a t e d  on th e  b a s i s  o f  p r o d u c t As an  example
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e l e c t r i c  e n e rg y  o u t p u t  i s  g iv e n  as  r e s i d e n t i a l  s a l e s , co m m erc ia l  s a l e s , 

e t c .  Combining o u t p u t  i n f o r m a t i o n  o f  t h i s  ty p e  W ithz i n p u t  d a t a  r e s u l t e d  

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

Some o t h e r  c a s e s  sam p le  i n f o r m a t i o n  was a v a i l a b l e ,  u s u a l l y  w i th
.

r e s p e c t  to  i n p u t s .  I n  t h e s e  c a s e s ,  t h e  a s su m p t io n  was t h a t  t h e  o u tp u t  

( i n p u t )  d i s t r i b u t i o n  o f  a l l  f i rm s  i n  t h e  i n d u s t r y  was e s s e n t i a l l y  t h e  

same as t h e  o u t p u t  ( i n p u t )  d i s t r i b u t i o n  o f  t h e  f i r m  i n  t h e  sam p le .

F i n a l l y ,  i n  t h o s e  c a s e s  w here  l i t t l e  o r  no s p e c i f i c  i n f o r m a t io n  was 

g iv e n  w i t h  r e s p e c t  to  an  i n t e r s e c t o r a l  t r a n s a c t i o n  v a l u e ,  e s t i m a t e s  

w e re  b a s e d  on a  c o m b in a t io n  o f  i t e m s : ( l )  n a t i o n a l  c o e f f i c i e n t s ,

(2) r e s i d u a l  v a l u e s ,  (3) p r o f e s s i o n a l  o p i n io n ,  and (4) e v a l u a t i o n  o f  

e x t r a n e o u s  d a t a .  '

A t a b l e  h a s  b e e n  c o n s t r u c t e d  f o r  each  s e c t o r .  T a b le s  A - I I  th ro u g h  

A-XV II, show ing  t h e  i n p u t s  p u r c h a s e d  by s e c t o r ,  t h e  t e c h n i c a l  i n p u t  , 

c o e f f i c i e n t ,  and th e  s o u r c e s  from  w hich  d a t a  c o n c e rn in g  t h e  i n t e r s e c t o r a l  

t r a n s a c t i o n s  w e re  a v a i l a b l e .

A resum e o f  s e c t o r  o u t p u t  and s e c t o r  t r a n s a c t i o n s  f o l l o w s  each . 

t a b l e .  S o u rc e s  o f  d a t a  u s e d  f o r  t h i s  s tu d y  w i l l  b e  r e f e r r e d  to  i n  th e  

A ppendix  by t h e  number w hich  c o r r e s p o n d s  to  t h e  p u b l i c a t i o n s  as  l i s t e d  

i n  t h e  L i t e r a t u r e  C i t e d .

\
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TABLE A -I I . LIVESTOCK AND LIVESTOCK PRODUCTS: PURCHASES, TECHNICAL
COEFFICIENTS, AND DATA SOURCES.

S e c t o r
P u rc h a s e s
m . o o o )

T e c h n ic a l
C o e f f i c i e n t s D a ta  S ou rces

L i v e s t o c k  & L vsk . P ro d . 9 ,4 1 0 .04549 4 7 ,8 2 ,8 6 ,9 2 ,9 4 ,9 6 ,
117

Crops 67 ,341  ' .32555 4 7 , 8 6 , 8 7 , 8 8

Food & K in d re d  P r o d u c ts 3 ,6 8 8 .01783 8 6 ,8 7 ,8 8 ,1 0 5

Lumber & Wood P r o d u c ts 113 .00055 105

M a n u fa c tu r in g 1 ,0 3 3 .00499 8 6 ,9 2 ,1 0 5

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing 3 ,772 . 1 .01823 8 6 ,9 2 ,9 5 ,1 4 3 ,1 2 1

Com m unications & P u b l i c  
U t i l i t i e s 2 ,2 7 1 .01098 1 9 ,4 5 ,8 6 ,8 8 ,9 1

R e a l  E s t a t e ,  F i n a n c e , & 
I n s u r a n c e 9 ,1 1 1 .04404 7 2 ,7 3 ,8 4 ,8 6 ,9 6 ,

117

M ining 49 .00024 8 6 ,1 1 0 ,9 6 ,8 1

S e r v i c e s 1 ,989 .00962 8 6 ,9 2 ,9 6 ,1 0 1 ,1 0 2 ,
81

T ra d e ,  W h o le s a le  & R e t a i l 5 ,6 7 4 .02743 8 1 ,8 6 ,9 2 ,9 6 ,9 7 ,
99 ,1 1 7

C o n s t r u c t i o n ,  M ain tenance . 203. .00098 9 2 ,9 6 ,1 1 7 ,1 2 5 ,
1 2 6 ,128

C o n s t r u c t i o n ,  New 124 ’ .00060 9 2 ,9 6 ,1 1 7 ,1 2 5 ,
126 ,128

Im p o r ts 38 ,270 ;18501 4 7 , 8 6 , 9 2 , 9 7 , 9 9

S t a t e  & L o c a l  Government . 13 ,858 .06699 , 4 9 , 7 4 , 8 6 , 9 6 , 1 1 7

F e d e r a l  Government 1 ,0 0 4 .00485 8 6 ,9 2 ,1 1 7 ,1 2 8 ,1 3 0 ,
133 ,136

Wages and S a l a r i e s 10 ,804 .05223 8 6 ,9 2 ,1 1 7 ,1 2 8

P r o p r i e t o r  Income 34 ,719 .16784 8 6 , 9 2 , 1 1 7 , 1 2 8 ,
113 ,136

P r o p e r t y  Income 
T o t a l  G ross  I n p u t s

• 3 .423  
206 ,856

.01655
•1.00000

8 6 ,9 2 ,1 2 8 ,1 3 6
4 7 ,8 6 ,9 2 ,9 6 ,1 1 7
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TABLE A - I I I . CROPS: PURCHASES 9 TECHNICAL COEFFICIENTS, AND DATA
SOURCES.

S e c t o r
P u r c h a s es 
($ 1 ,0 0 0 )  -

T e c h n ic a l
C o e f f i c i e n t D a ta  S ou rces

Crops 9 ,3 8 5 .03047 4 7 ,8 6 ,9 2 ,9 6 ,1 1 7

Lumber & Wood P r o d u c ts 21 .00007 86 ,1 0 5

M a n u fa c tu r in g 20 ,479 ,0 6 6 4 9 ' 1 0 5 ,1 1 7 ,1 2 1

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing 3 ,736 .01213 8 5 ,8 6 ,9 6 ,1 1 7 ,1 2 1

Com m unications & P u b l i c  
U t i l i t i e s 3 ,126 - .01015 1 9 ,4 5 ,8 6 ,8 9 ,9 2 ,9 6

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e 19,309 .06269 7 2 ,7 3 ,8 4 ,8 6 ,9 2 ,9 6

M ining 3 ,720 .01208 8 6 ,9 2 ,1 1 7

S e r v ic e s 4 ,9 5 3 .01608 8 1 ,8 6 * 9 2 ,1 0 1 ,1 1 7

T r a d e ,  W h o le s a le  & R e t a i l 13 ,155  ' .04271 8 1 ,8 6 ,9 2 ,9 7 ,9 9 ,1 1 7

C o n s t r u c t i o n ,  M a in te n an c e 804 .00207 8 6 ,9 2 ,9 6 ,1 2 5

C o n s t r u c t i o n , 1 New 638 .00261 8 6 ,9 2 ,9 6 ,1 2 5  ■

Im p o r ts 58 ,610 .19030 4 6 ,8 6 ,9 2 ,9 6

S t a t e  & L o c a l  Government 17 ,313 .05622 4 9 ,7 3 ,7 4 ,8 6

F e d e r a l  Government 674 .00219 8 6 ,9 6 ,1 1 7 ,1 2 8 ,1 3 0 ,1 3 3

Wages and S a l a r i e s 17 ,952 .05829 8 6 ,9 6 ,1 1 7 ,1 2 8

P r o p e r t y  Income 5 ,377 .01746 8 6 ,9 6 ,1 1 7 ,1 2 8

P r o p r i e t o r  Income 
T o t a l  G ross  I n p u t s

‘ 128 ,733  .
307 ,985

.41799
1.00000 '

3 6 ,9 6 ,1 1 7 ,1 2 8 ,1 3 6
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T a b le  A - I I a  shows t h e  c o m p o s i t io n  o f  A g r i c u l t u r a l  o u t p u t  i n  M ontana. 

C a t t l e  and c a lv e s  a r e  t h e  m a jo r  l i v e s t o c k  p r o d u c t ,  m aking up t h r e e -  

f o u r t h s  o f  t o t a l  l i v e s t o c k  p r o d u c t i o n .  D a ta  from (35) and (74) i n d i c a t e  

t h a t  896 ,000  h e a d  o f  c a t t l e  and c a lv e s  w e re  m a rk e te d  e x c l u s i v e  o f  

i n t e r f a r m  s a l e s ,  and t h a t  881 ,192  w ere  s h ip p e d  o u t  o f  t h e  s t a t e .

C a lv e s ,  h e i f e r s ,  and y e a r l i n g  s t e e r s  made up 76 p e r c e n t  o f  o u t - o f - s t a t e  

s h ip m e n ts .  T h e re  w ere  9 8 ,0 0 0  f e d  c a t t l e  m a rk e te d  d u r in g  t h e  'y e a r ,  

w i t h  112 ,000  c a t t l e  p l a c e d  on f e e d .  T h u s ,  b ee f ,  p r o d u c t i o n  i n  Montana 

i s  p r i m a r i l y  th e  p r o d u c t i o n  o f  f e e d e r  s t o c k  w i t h  a b o u t  70 p e r c e n t  o f  

c a t t l e  s h ip m e n ts  g o in g  to  t h e  M idwest ( 3 4 ) .

Of t h e  r e m a in in g  l i v e s t o c k  p r o d u c t i o n ,  sheep  p r o d u c t s  w e re  th e  

m ost i m p o r t a n t ,  f o l lo w e d  c l o s e l y  by d a i r y  p r o d u c t s .  Hog and p o u l t r y  

p r o d u c t i o n  a c c o u n te d  f o r  m ost o f  t h e  r e m a in d e r .

C o n s id e r in g  th e  c o m p o s i t io n  o f  M ontana’ s l i v e s t o c k  p r o d u c t i o n ,  

i t  i s  a p p a r e n t  t h a t  t h e  l i v e s t o c k  i n p u t  v e c t o r  i s  w e ig h te d  h e a v i l y  

by  r a n g e  c a t t l e  p r o d u c t i o n  e n t e r p r i s e s  i n  th e  s t a t e .

L i v e s t o c k  o u t p u t  s e r v i n g  as l i v e s t o c k  i n p u t  was d e te rm in e d  by

s u b t r a c t i n g  F e d e r a l  P u r c h a s e s , H ouseho ld  Consum ption and d i r e c t  r e t a i l  
!

s a l e s ,  e x p o r t s ,  and i n p u t  to  th e  Food and  K in d red  P r o d u c t s  s e c t o r  

from  t o t a l  l i v e s t o c k  p r o d u c t i o n .  ;

The p r i n c i p a l  c ro p  i s  w h ea t  w h ich  a c c o u n te d  f o r  o v e r  o n e - h a l f  o f  - 

t h e  t o t a l  c rop  p r o d u c t i o n  i n  t h e  s t a t e .  Hay p r o d u c t i o n  i s  t h e  second  

l a r g e s t  c ro p  i n  t h e  s t a t e ,  am ounting  to  a b o u t  o n e - f i f t h  o f  t h e  t o t a l  

c ro p  o u t p u t . B a r le y  and s u g a r  b e e t s  r a n k  t h i r d  and f o u r t h ,  r e s p e c t i v e l y

Resume: A g r ic u ltu r a l S e c to r s , Tables A -II and A -I I I ,
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i n  c ro p  p r o d u c t i o n ,  and t h e  r e m a in in g  c ro p  o u t p u t  c o n s i s t s  o f  f i e l d  

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

t h e  m a jo r  c ro p  p r o d u c t s  e x p o r t e d  from t h e  s t a t e .

TABLE A - I I a . AGRICULTURAL OUTPUT.

P r o d u c t V alue
. '

C r o p s :
Wheat .168 ,236
B a r le y ; '3 2 ,1 5 7
Hay 66 ,600
S u g ar  B e e ts 15 ,3 1 4  ,
O th e r  Crops ' 2 5 ,6 7 8 .  '

T o t a l  Crops . 307 ,985

L i v e s t o c k :
. C a t t l e  and C alves 155 ,926

D a iry  P r o d u c ts 15 ,8 7 5
S heep , Lambs and Wool 1 8 ,1 7 1  ■
Hogs 9 ,2 0 2
P o u l t r y  P r o d u c ts 5 ,8 0 1
O th e r . 1 ,8 8 1

T o t a l  L i v e s t o c k . 206 ,856

T o t a l  A g r i c u l t u r e .5 1 4 ,8 4 1
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R e f e re n c e  (74) g iv e s  t h e  o n - fa rm  d i s p o s i t i o n  o f  c e r e a l  g r a i n s  

p ro d u c e d  i n  t h e  s t a t e ,  i n d i c a t i n g  t h e  amount f e d ,  amount u se d  f o r  

s e e d ,  and t h e  q u a n t i t y  s o l d .  The t o t a l  amount o f  c rop  o u t p u t  s e r v i n g  - 

a s  a  c rop  i n p u t  ( s e e d )  was e s t i m a t e d  from  (74) and ( 3 5 ) .

Crop in p u t-  to  t h e  l i v e s t o c k  s e c t o r  was e s t i m a t e d  w i t h  t h e  assump­

t i o n  t h a t  c ro p  o u t p u t  n o t  u t i l i z e d  e l s e w h e r e  was u sed  i n  l i v e s t o c k  

p r o d u c t i o n .  The m a jo r  c ro p  i n p u t  to  l i v e s t o c k  was h a y ,  w h ich  a c c o u n te d  

f o r  a b o u t  90 p e r c e n t  o f  t h e  t o t a l .

Food and K in d re d  P r o d u c ts  o u tp u t  p u r c h a s e d  by t h e  l i v e s t o c k  s e c t o r  

i s  g iv e n  i n  ( 8 1 ) ,  and was p r i m a r i l y  p re p a re d ,  l i v e s t o c k  f e e d .  The 

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

P u r c h a s e s  by l i v e s t o c k  from  th e  Lumber and Wood P r o d u c ts  s e c t o r  

w e re  i n d i c a t e d  i n  ( 8 1 ) ,  t h e  m a jo r  i t e m  b e in g  wooden f e n c e  p o s t s .

M a n u fa c tu r in g  o u t p u t  u t i l i z e d  by t h e  l i v e s t o c k  s e c t o r  was e s t i m a t e d  

from  ( 6 8 ) ,  ( 8 3 ) ,  and ( 8 1 ) .  F u e l  p u r c h a s e s  a c c o u n te d  f o r  t h e  m a jo r  s h a r e  

M a n u fa c tu r in g  o u tp u t  p u r c h a s e d  by t h e  .c ro p  s e c t o r  was e s t i m a t e d  from 

( 6 8 ) ,  ( 8 3 ) ,  and  ( 8 1 ) .  F u e l  was t h e  m a jo r  i t e m  p u r c h a s e d .

T r a n s p o r t a t i o n  and P u b l i c  W arehousing  p u rc h a s e d  by t h e  l i v e s t o c k  

s e c to r -  was e s t i m a t e d  p r i m a r i l y  from  ( 1 2 5 ) ,  s u p p o r t e d  by (95) and ( 9 7 ) .  

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

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

l i v e s t o c k  p r o d u c t s ,  m ost o f  w h ich  i s  p a i d  by th e  p u r c h a s i n g  s e c t o r  . 

(Food p r o d u c t s ,  e x p o r t s ) .  T r a n s p o r t a t i o n  p u rc h a s e d  by t h e  c ro p  s e c t o r  

was g iv e n  i n  ( 6 7 ) ,  s u p p o r t e d  by (95) and (97) . As i n  t h e  c a s e  o f
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l i v e s t o c k ,  t h i s  f i g u r e  r e f l e c t s  o n ly  t r a n s p o r t a t i o n  p u r c h a s e s  by th e  

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

P u r c h a s e s  from  th e  Communications and P u b l i c  U t i l i t i e s  s e c t o r  was 

e s t i m a t e d  from  ( 1 5 ) ,  ( 3 3 ) ,  ( 7 4 ) ,  and ( 1 0 0 ) .  T o t a l  p u r c h a s e s  by 

M ontana A g r i c u l t u r e  was g iv e n .  S e c to r  a l l o c a t i o n  was b a s e d  on t h e  

r a t i o  o f  g r o s s  o u t p u t  o f  each  s e c t o r .  T h is  f i g u r e  o v e r s t a t e s  t h e  

i n p u t  r e q u i r e d  f o r  p r o d u c t i o n  p u r p o s e s , due to  t h e  l a c k  o f  a  b a s e  f o r  

d e te rm in in g ,  t h e  p e r s o n a l  consum ption  p r o p o r t i o n  o f  t h e s e  p u r c h a s e s .  

T o t a l  p u r c h a s e s  by a g r i c u l t u r e  o f  R e a l  E s t a t e ,  F in a n c e ,  and  I n s u r a n c e  

was g iv e n  i n  (56) and ( 6 6 ) ,  s u p p o r t e d  by ( 6 8 ) ,  ( 7 9 ) , '  and  ( 1 0 0 ) .

F in a n c e  i n p u t  to  a g r i c u l t u r e  was a l l o c a t e d  on th e  b a s i s  of, g r o s s  o u t p u t  

o f  each  a g r i c u l t u r a l  s e c t o r .  I n s u r a n c e  i n p u t s  w ere  a l l o c a t e d  i n  th e  

same way e x c e p t  f o r  c ro p  i n s u r a n c e .

S e r v i c e s  p u r c h a s e d  by a g r i c u l t u r e  w e re  e s t i m a t e d  from  (.63), (68) , 

and ( 8 7 ) .  S e r v i c e s  n o t  s p e c i f i c a l l y  i n d i c a t e d  as b e in g  p u r c h a s e d  by 

one o f  t h e  a g r i c u l t u r a l  s e c t o r s  w ere  a l l o c a t e d  a c c o r d in g  to  g ro s s  

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

W h o le s a le  And r e t a i l  t r a d e  o u t p u t  p u r c h a s e d  by a g r i c u l t u r e  was 

g iv e n  by ( 8 3 ) .  As w i t h  s e r v i c e s ,  any t r a d e  n o t  d i r e c t l y  i n d i c a t e d  as 

g o in g  to  a  s p e c i f i c  a g r i c u l t u r a l  s e c t o r  was a l l o c a t e d  on t h e  b a s i s  o f  

a g r i c u l t u r a l  s e c t o r  g r o s s  o u t p u t .  \

C o n s t r u c t i o n  s t a t i s t i c s  w ere  g iv e n  p r i m a r i l y  i n  ( 1 0 8 ) ,  and w ere  

s u p p o r t e d  by d a t a  from  (73) , (106) , and- (107) .
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P u r c h a s e s  from  t h e  S t a t e  and L o c a l  Government a r e  t h e  s t a t e  and 

l o c a l  t a x e s  p a i d  by each  s e c t o r .  R e f e re n c e  (58) g iv e s  t h e  amount o f  

t a x e s  c o l l e c t e d ,  by ty p e  o f  t a x .  D a ta  from  ( 7 3 ) ,  ( 6 8 ) ,  and (37) a l s o  

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

t a x e s  b e tw e e n  th e  two a g r i c u l t u r a l  s e c t o r s .

P u r c h a s e s  from  t h e  F e d e r a l  Government s e c t o r  c o m p r ise d  b o th  ta x e s  

and p h y s i c a l  i n p u t s .  Tax d a t a  was g iv e n  i n  ( 6 8 ) ,  ( 1 0 0 ) ,  ( H O ) ,  and 

( 1 1 5 ) .  A g r i c u l t u r a l  u s e  o f  F e d e r a l  l a n d s  was found  i n  (100) and ( 1 1 2 ) .

W ages, p r o p r i e t o r  incom e, and p r o p e r t y '  income from  t h e  a g r i c u l t u r a l  

s e c t o r s  was fou n d  i n  ( 6 8 ) ,  ( 7 9 ) ,  and ( H O ) .  R e fe re n c e  (79)  a l s o  

i n d i c a t e d  t h e  s e c t o r  a l l o c a t i o n  o f  wages and incom e w h ic h  was 

s u p p o r t e d  by (68) and (H O )  .



TABLE A-IV. FOOD (AND KINDRED PRODUCTS: "PURCHASER TECHNICAL COEFFICIENTS
AND DATA SOURCES.

S e c to r
P u r c h a s es 
($ 1 ,0 0 0 )

T e c h n ic a l
C o e f f i c i e n t D a ta  S ou rces

L i v e s t o c k  & L i v e s t o c k  P rod ,, .35,029 .24864 . 8 2 ,9 2 ,4 7 ,9 5 ,1 0 5

Crops 28 ,028 .19894 4 7 ,9 2 ,1 0 5

Food & K in d re d  P r o d u c ts 13 ,413 .09521 105 ,106

M a n u fa c tu r in g 612 .00434 1 0 5 ,106  .

T r a n s p o r t a t i o n  & P u b l i c  
W arehous ing 340 .00241 4 8 ,1 0 5 ,1 1 2 ,1 1 3 ,1 1 4

Com m unications &' P u b l i c  
U t i l i t i e s 868 .0.0616 1 9 ,6 9 ,1 0 5 ,1 0 6

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e 1 ,879 .01334 ' 1 8 ,7 2 ,1 0 5

S e r v ic e s 2 ,463 .01750 101 ,105

T ra d e ,  W h o le s a le  & R e t a i l 4 ,0 5 4 .02878 .6 7 ,9 9 ,1 0 5

C o n s t r u c t i o n ,  M a in te n an c e 134 .00095 1 8 ,1 0 5 ,1 2 2 ,1 2 5

C o n s t r u c t i o n ,  New 635 .00451 1 0 5 ,1 0 6 ,1 2 5

Im p o r ts 14 ,.989 .10639 1 0 5 ,106

S t a t e  & L o c a l  Government 5 ,157 ' .03660 74

F e d e r a l  Government' 4 ,179 .02966 132 ,139

Wages and S a l a r i e s 23 ,292 .16533 5 1 ,1 0 5 ,1 2 8 ,1 3 1

P r o p r i e t o r  Income ' 4 ,0 5 0 .02875 1 2 8 ,1 3 8 ,1 3 9

P r o p e r t y  Income 
T o t a l  G ross I n p u t s

' 1 .760  
140 ,885

.01249
1 .00000

1 2 8 ,1 3 8 ,1 3 9
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Resume: Food and K in d re d  P r o d u c ts

T a b le  A-IVa shows t h e  c o m p o s i t io n  o f  Food and K in d re d  P ro d u c ts  o u t p u t  

g iv e n  i n  ( 8 1 ) .  Meat p r o d u c t s  c o n s t i t u t e  t h e  l a r g e s t  s h a r e  o f  o u t p u t ,  

f o l lo w e d  by s u g a r  r e f i n e r y  p r o d u c t s .

A g r i c u l t u r a l  i n p u t s  t o  t h e  Food and K in d re d  P r o d u c ts  s e c t o r  a r e  

g iv e n  i n  ( 8 1 ) ,  s u b s t a n t i a t e d  by  ( 3 5 ) ,  ( 6 4 ) ,  ( 7 4 ) ,  and ( 7 7 ) .  L iv e s to c k  

p r o d u c t s  p u r c h a s e d  by t h e  Food s e c t o r  w e re  as  f o l l o w s :

C a t t l e  and C alves  
Sheep and  Lambs 
Hogs
D a i ry  P r o d u c ts  

T o t a l

1 2 .6 4 4 .0 0 0  
86 ,000

9 ,0 2 2 ,0 0 0
1 3 .2 7 7 .0 0 0
3 5 .0 2 9 .0 0 0

Crop o u tp u t  p u r c h a s e d  by t h e  Food s e c t o r  was as f o l l o w s :

Wheat
S u g a r  B e e ts  
O th e r  Crops 

T o t a l

1 2 .6 0 9 .0 0 0
1 4 .2 7 2 .0 0 0  

1 ,1 4 7 ,0 0 0
2 8 .0 2 8 .0 0 0

P u r c h a s e s  from  a l l  o t h e r  endogenous s e c t o r s  a r e  i n d i c a t e d  i n  ( 8 1 ) ,

and t h e  d a t a  from  (81) i s  s u p p o r t e d  by t h e  o t h e r  d a t a  s o u r c e s .  S t a t e  

and l o c a l  t a x e s  w e re  e s t i m a t e d  from  (58) and ( 1 2 1 ) .

F e d e r a l  t a x e s  i n c l u d e d  c o r p o r a t i o n  income t a x e s ,  e x c i s e  t a x e s ,  

and p a y r o l l  t a x e s  ( S o c i a l  S e c u r i t y ,  e t c . ) .  D a ta  on F e d e r a l  t a x e s  by 

s e c t o r  was a v a i l a b l e  i n  ( 3 8 ) ,  ( H O ) ,  and  ( 1 1 5 ) .

D a ta  on Wages and S a l a r i e s ,  P r o p r i e t o r  Incom e, and P r o p e r t y  Income 

was g iv e n  i n  ( 3 8 ) ,  ( 8 1 ) ,  ( H O ) ,  ( 1 1 8 ) ,  and (121) .



TABLE A-IVa. FOOD AND KINDRED PRODUCTS OUTPUT, a /

I te m O u tp u t
-

■ ($ 1 ,0 0 0 )  .

B e e f  C a r c a s s e s  
P o rk  C a r c a s s e s  
P r o c e s s e d  B e e f  and P o rk  
O th e r  Meat P r o d u c ts

T o t a l  Meat O u tp u t

16 ,704
7 ,020
9 ,6 0 9
3 ,2 0 5

36 ,538

B o t t l e d  M ilk  
O th e r  D a i ry  P r o d u c ts  
I n t e r m e d i a t e  D a i ry  P r o d u c ts  

T o t a l  D a i ry  O u tp u t

1 5 ,4 6 5 '
8 ,1 9 0
5 ,2 1 6

28,871'

F lo u r
Anim al Feed

G r a in  M i l l  O u tp u t

17 ,7 5 3  ' 
3 .6 8 8  

21 ,441

S u g ar  R e f in in g
B read  and R e l a te d  P r o d u c ts
B ev e rag es
I n t e r m e d i a t e  Food P r o d u c ts

31 ,068
11 ,6 0 2

7 ,4 6 1
3 ,9 0 4

54 ,0 3 5

T o t a l 140 ,885

a /  A l l  o u t p u t  d a t a  a r e  g iv e n  i n  ( 8 1 ) .



TABLE A-V. LUMBER AND WOOD PRODUCTS: PURCHASES, TECHNICAL COEFFICIENTS,
AND DATA SOURCES.

S e c to r
P u rc h a s e s
($ 1 ,0 0 0 )

T e c h n ic a l  
. C o e f f i c i e n t D a ta  S ou rces

Crops 1 ,694 .01005 4 7 ,9 2

Lumber & Wood P r o d u c ts 36 ,146 .21451 8 ,1 0 5 ,1 0 6 ,6 0 ,1 4 4

M a n u fa c tu r in g 1 ,5 1 2 .00897 8 ,1 0 5 ,1 0 6  '

T r a n s p o r t a t i o n  & P u b l i c  
W arehous ing 26 ,200 .15549 8 ,1 0 5 ,1 1 3 ,1 4 4 ,1 4 5

Com m unications & P u b l i c  
U t i l i t i e s 4 ,4 9 1  - .02665 8 ,1 9 ,1 0 5 ,1 0 6

R e a l  E s t a t e , ' F in a n c e ,  & 
I n s u r a n c e 2 ,780 .01650 8 ,1 8 ,7 2

M ining 214 .00127 8 ,1 0 4 ,1 0 5 ,1 0 7

S e r v ic e s 1 ,570 .00932 8 ,1 0 1 ,1 0 2 ,1 0 4 ,1 0 5

T ra d e ,  W h o le s a le  & R e t a i l . 7 ,315 .04341 8 ,1 0 4 ,1 0 5

C o n s t r u c t i o n ,  M a in te n an c e 991 i02304 8 ,1 0 4 ,1 0 5

C o n s t r u c t i o n ,  New 3 ,882 .00588 8 j 1 0 4 ,1 0 5 ,1 2 6

Im p o r ts 15 ,814  • .09385 8 ,6 0  -

S t a t e  & L o c a l  Government 6 ,603 .03919 8 , 4 9 , 7 4

F e d e r a l  Government 4 ,9 4 3 .02933 1 3 0 ,1 3 3 ,1 3 9  •

Wages and S a l a r i e s 44 ,3 1 4 .26299 8 ,5 1 ,1 2 8 ,1 3 1 ,1 3 8

P r o p r i e t o r  Income 8 ,495 .05041 8 ,1 2 8 ,1 3 8

P r o p e r t y  Income 
T o t a l  G ross  I n p u t s

1 ,540
168 ,504

.00914
1 .00000

8 ,1 2 8 , 1 3 8
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Resume: Lumber and Wood P r o d u c ts

The o u t p u t  of t h e  lum ber and  wood p r o d u c t s  s e c t o r  i s  c om prised  

e n t i r e l y  o f  s o f t - w o o d  p r o d u c t s  ( 1 2 6 ) .  W e s te rn  M ontana p ro d u c e s  th e  

g r e a t e s t  s h a r e  o f  t o t a l  p r o d u c t i o n ,  a c c o u n t in g  f o r  a p p ro x im a te ly  

84 p e r c e n t  ( 1 2 6 ,1 2 7 ) .

S o u rc es  (34) and ' (79) i n d i c a t e  s a l e s  o f  $ 1 ,6 9 4 ,0 0 0  w o r th  o f  

s tum page  and saw lo g s  from  a g r i c u l t u r e .  I t  i s  assumed t h a t  t h i s  o u tp u t  

was p u r c h a s e d  by t h e  lum ber and wood p r o d u c t s  s e c t o r .

Saw lo g s  and c o n t r a c t  lo g g in g  o u t p u t  from  lo g g in g  camps (SIC 241) 

was p u r c h a s e d  b y - s a w m i l l s  (SIC 2 4 2 ) .  T h is  i n t e r m e d i a t e  i n p u t  i s  

g iv e n  i n  ( 8 1 ) ,  ( 8 2 ) ,  and  ( 1 2 6 ) .

D a ta  on p u r c h a s e s  f rom  t h e  r e m a in in g  endogenous s e c t o r s  i s  g iv e n  

p r i m a r i l y  in '  ( 8 1 ) ,  ( 8 2 ) ,  and ( 7 ) ,  and i s  s u p p o r t e d  f o r  e a ch  s e c t o r  b y

t h e  d a t a  s o u r c e s  i n d i c a t e d .  S t a t e  and l o c a l  t a x e s  w ere  e s t i m a t e d  from
*

( 5 8 ) ,  ( 7 ) ,  and ( 1 2 1 ) .

T r a n s a c t i o n s  w i t h  t h e  F e d e r a l  Government i n c lu d e d  f e d e r a l  t a x e s  

and t im b e r  p u r c h a s e s . T im ber s a l e s  from  p u b l i c  la n d s  a r e  g iv e n  i n  

( 1 1 2 ) .  Tax i n f o r m a t i o n  i s  g iv e n  i n  (115) and ( 1 2 1 ) .

Wages and  S a l a r i e s  p a id  b y . t h i s  s e c t o r  a r e  g iv e n  i n  ( 3 8 ) ,  ( 8 1 ) ,  

and (H O ) . P r o p r i e t o r  and  P r o p e r t y  Income g e n e r a t e d  by Lumber and Wood 

P r o d u c t s  i s  g iv e n  i n  (H O ) and (120) .



TABLE A-Va. LUMBER AND WOOD PRODUCTS OUTPUT, a /

I te m O u tp u t

Logs and B o l t s 20,741 '
C o n t r a c t  L ogging 1 6 ,3 1 8 -
Rough Lumber 14 ,7 9 0
D re s se d  Lumber 62 ,9 7 5
Softw ood Cut S to c k 3 ,7 1 0
Custom Sawing 1 ,9 9 3
Plywood 1 4 ,2 5 1  ,
L am in a te s 1 ,5 5 3
M is c e l l a n e o u s  P r o d u c ts 32 ,1 7 3

T o t a l  O u tpu t 1 6 8 ,504

a /  D a ta  g iv e n  i n  ( 8 1 ) .
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TABLE A-VI„ MANUFACTURING: PURCHASES, TECHNICAL COEFFICIENTS, AND
DATA SOURCES.

S e c t o r  '
P u rc h a s e s
($ 1 ,0 0 0 )

T e c h n ic a l  ■ 
C o e f f i c i e n t D a ta  S ou rces

Lumber & Wood P r o d u c ts 1 ,148 ' .00314 8 ,1 0 4 ,1 0 5  '

M a n u fa c tu r in g  . • 7 ,187  • .01966 104 ,105

T r a n s p o r t a t i o n  & P u b l i c  
W arehous ing 11,589 .03171 4 8 ,1 0 4 ,1 0 5 ,1 1 3

Com m unications & P u b l i c  
~ U t i l i t i e s 14 ,845 .04061 1 9 ,2 1 ,6 9 ,1 0 4 ,1 0 5

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e 3 ,9 3 1 .01076 7 2 ,1 0 4 ,1 0 5

M ining ' 159 ,417 .43612 1 0 4 ,1 0 5 ,1 2 1 ,1 2 2 ,1 2 3

S e r v ic e s 4 ,669 .01277 1 0 1 ,1 0 2 ,1 0 4 ,1 0 5

T r a d e ,  W h o le s a le  & R e t a i l 9 ,8 6 7 .02699 9 7 ,9 9 ,1 0 4 ,1 0 5

C o n s t r u c t i o n ,  M a in te n an c e 3 ,212 . . .00879 1 0 4 ,1 0 5 ,1 0 6 ,1 2 5

C o n s t r u c t i o n ,  New 15 ,258 ' .04174 1 0 4 ,1 0 5 ,1 0 6 ,1 2 5

Im p o r ts 1 5 ,1 7 1 . .04150 1 0 4 ,1 0 5 ,10'6

S t a t e  & L o c a l  Government 22 ,308 .06103 4 9 ,7 4 ,1 0 5 ,1 0 4

F e d e r a l  Government 26 ,870 .0 7 3 5 1 ' ' 5 1 ,1 0 4 ,1 2 8 ,1 3 1  >

Wages and S a l a r i e s ■ 56 ,524 .15463 5 1 ,1 0 4 ,1 2 8 ,1 3 1

P r o p r i e t o r  Income 11 ,130 .03045 1 0 4 ,1 0 5 ,1 2 8

P r o p e r t y  Income 
T o t a l  G ross  I n p u t s

2 ,407  • 
365 ,533

.00659
1 .00000

1 0 4 ,1 0 5 ,1 2 8
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Resume: M a n u fa c tu r in g

Two m a n u f a c tu r in g  i n d u s t r i e s  a c c o u n t  f o r  more th a n  84 p e r c e n t  o f  

t o t a l  o u tp u t  o f  t h i s  s e c t o r  w h i l e  em p loy ing  o n ly  20 p e r c e n t  o f  t o t a l  

m a n u f a c tu r in g  em ploym ent. P r im a ry  m e ta l  i n d u s t r i e s  a c c o u n t  f o r  th e  

l a r g e s t  s h a r e , e x p o r t i n g  a lm o s t  100 p e r c e n t  o f  t h e i r  o u t p u t .  P e t ro le u m  

r e f i n i n g  i s  t h e  o t h e r  m a jo r  m a n u f a c tu r in g  i n d u s t r y ,  e x p o r t i n g  a p p r o x i ­

m a te ly  o n e - t h i r d  o f  t h e i r  o u t p u t  ( 5 8 ) .  The o u t p u t  o f  t h e  r e m a in in g  

m a n u f a c tu r in g  i n d u s t r i e s  i s  u t i l i z e d  i n  th e  s t a t e .  About 15 p e r c e n t  

o f  t o t a l  m a n u f a c tu r in g  o u t p u t  i s  i n  t h e  form  o f  H ouseho ld  consum ption  

'p r o d u c t s  .

P u r c h a s e s  from  t h e  m in in g  s e c t o r  a c c o u n t  f o r  a b o u t  44 p e r c e n t  of 

m a n u f a c tu r in g  i n p u t s .  The c o m p o s i t io n  o f  m in e r a l  i n d u s t r i e s  i n p u t ,  

g iv e n  i n  ( 8 0 ) ,  ( 8 1 ) ,  ( 9 0 ) ,  ( 9 2 ) ,  and (93) i s :

Crude P e t ro le u m  1 $ 7 2 ,7 5 2 ,0 0 0
Crude M in e r a l  Ore 8 2 ,1 7 2 ,0 0 0
O th e r  M in e ra l 's  4 ,4 9 3 ,0 0 0

T o t a l  ' $ 1 5 9 ,4 1 7 ,0 0 0

P u r c h a s e s  from  t h e  re m a in in g  endogenous s e c t o r s  w e re  g iv e n  i n  (81)
'

and s u p p o r t e d  by t h e  d a t a  s o u r c e s  i n d i c a t e d  f o r  each  s e c t o r .

S t a t e  and  l o c a l  t a x e s  w ere  e s t i m a t e d  from  ( 3 7 ) ,  ( 5 8 ) ,  ( 8 1 ) ,  and 

( 1 2 1 ) .  F e d e r a l  t a x e s  w e re  e s t i m a t e d  from  ( 3 8 ) ,  ( 8 1 ) ,  ( 1 1 5 ) ,  and ( 1 2 1 ) .

Wages and S a l a r i e s ,  P r o p r i e t o r  and P r o p e r t y  Income w e re  e s t i m a t e d  

from  ( 3 8 ) ,  ( 8 0 ) ,  ( 8 1 ) ,  ( H O ) ,  and ( 1 1 3 ) .
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TABLE A-VIa. MANUFACTURING OUTPUT, a /

I te m O u tp u t
($ 1 ,0 0 0 )

P r im a ry  M e ta ls 205 ,000
F a b r i c a t e d  M e ta l  P r o d u c ts 7 ,618
M ach inery 1 ,9 4 7
T r a n s p o r t a t i o n  E q u ip m e n t■ 2 ,439
S to n e ,  C la y ,  and G la s s  P r o d u c ts  

Ready Mix C o n c re te 5 ,3 1 1 -
O th e r  C o n c re te  P r o d u c ts 3 ,1 9 1  ,
M is c e l l a n e o u s  P r o d u c ts 1 0 ,2 6 1

C hem ica ls  and A l l i e d  P r o d u c ts  b / 5 ,2 3 1
P e t ro le u m  P r o d u c ts 103 ,094
P r i n t i n g  and P u b l i s h i n g  

N e w sp a p e rs , S a le s 5 ,3 1 6
N ew spape rs ,  A d v e r t i s in g . 8 ,1 6 2

Com m ercial P r i n t i n g  
B u s in e s s  Forms ■ 1 ,9 1 3
M is c e l l a n e o u s  P r i n t i n g 1 ,4 0 3

M is c e l l a n e o u s  M a n u fa c tu r in g  c / 4 .6 4 7

T o t a l  M a n u fa c tu r in g 3 6 5 ,533

ci/ D a ta  g iv e n  i n  (80) and ( 8 1 ) .  
b /  F e r t i l i z e r  p r o d u c t i o n  o n l y . . '
cj A p p a r e l ;  f u r n i t u r e  and f i x t u r e s ; p a p e r ;  r u b b e r  and p l a s t i c ;  l e a t h e r ;  

i n s t r u m e n t s ;  and m is c e l l a n e o u s  m a n u f a c tu r in g .  '



HO

TABLE A - V I I . TRANSPORTATION AND PUBLIC WAREHOUSING: PURCHASES,
TECHNICAL COEFFICIENTSAND DATA SOURCES.

S e c t o r
P u rc h a s e s
($ 1 ,0 0 0 )

T e c h n ic a l
C o e f f i c i e n t D a ta  S ou rces

Lumber & Wood P r o d u c ts 21 .00013 '■ 1 0 4 ,1 0 5 ,1 2 6

M a n u fa c tu r in g 9 ,3 1 0 .05966 1 0 4 ,1 0 5 ,1 1 2 ,1 2 6

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing 421 .00270 1 1 2 ,1 2 0 ,1 2 6

Com m unications & P u b l i c  
' U t i l i t i e s . 1 ,8 3 7 . ' .01177 1 9 ,2 1 ,1 1 2 ,1 2 0 ,1 2 6

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e 2 ,060 .01320 7 2 ,1 1 3 ,1 2 0 ,1 2 6

S e r v ic e s 1 ,626 .01042 - 1 0 1 ,1 0 2 ,1 1 2 ,1 2 0 ,1 2 6

T ra d e ,  W h o le s a le 1 & R e t a i l 1 ,643 .01053 9 7 ,9 9 ,1 1 2 ,1 2 0 ,1 2 6

Im p o r ts 37 ,390 „23960 - 1 1 2 ,1 2 0 ,1 2 6

S t a t e  & L o c a l  Government , 7 ,4 1 2 .04750 4 9 , 7 4 , 1 1 2 , 1 2 6 '

F e d e r a l  Government • 2 ,188 ' .01402 112,v1 2 0 ,126 ,1 3 3 ,1 3 9

Wages and S a l a r i e s 76 ,752 .49182 5 1 ,1 1 2 ,1 2 6 ,1 2 0

P r o p r i e t o r  Income 13 ,321 .08536 1 1 2 ,1 2 0 ,1 2 6

P r o p e r t y  Income 
T o t a l  G ross I n p u t s

2 ,075
156,056

.01329
1 .00000

1 1 2 ,1 2 0 ,1 2 6
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Resume: T r a n s p o r t a t i o n  and P u b l i c  W arehous ing

I n  t h e  1958 N a t i o n a l  I n p u t - O u t p u t  S tu d y ,  t r a n s p o r t a t i o n  e x p e n d i tu r e s  

a c c o u n te d  f o r  a p p ro x im a te ly  3 .8 5  p e r c e n t  o f  t o t a l  o u t p u t  ( 1 0 9 ) .  ' I n  t h i s  

M ontana I n p u t - O u t p u t  s t u d y ,  t r a n s p o r t a t i o n  a c c o u n ts  f o r  a b o u t  6 .1 1  

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

im p o r ta n c e  o f  t r a n s p o r t a t i o n  in ,M o n ta n a  can  be  a t t r i b u t e d  t o  two 

m a jo r  f a c t o r s :  ( I )  t h e  d i s t a n c e s  i n v o lv e d  i n  sh ip m e n ts  t o ,  f rom , and

w i t h i n  t h e  s t a t e ;  and (2) t h e  make-up o f  com m odities  w h ich  a r e  s h ip p e d  

from  M ontana .

Most o f  M on tana ’ s p r o d u c t i o n  i s  i n  t h e  form o f  b u lk y  and heavy  b u t  

r e l a t i v e l y  low v a l u e  p r o d u c t s .  R efined , p r im a ry  m e t a l s ,  c e r e a l  g r a i n s ,  

l i v e s t o c k ,  and lu m b e r ,  i te m s  t h a t  a c c o u n t  f o r  a b o u t  80 p e r c e n t  of"

M ontana e x p o r t s ,  h a v e  a  r e l a t i v e l y  h i g h  to n - m i l e '  t r a n s p o r t a t i o n  e x p e n se .  

T h is  - f a c to r ,  c o u p le d  w i t h  d i s t a n c e  to  t h e  m a rk e ts  f o r  t h e s e  i t e m s ,  l e a d s  

t o  t r a n s p o r t a t i o n  e x p e n se  b e in g  a s u b s t a n t i a l  amount.

S o u rc e  (126) i n d i c a t e s  t h a t  t r a n s p o r t a t i o n  ex p en se  i s  20 t o  25 

p e r c e n t  o f  t h e  v a lu e  o f  f i n a l  p r o d u c t s  o f  M ontana lu m b er .  G ra in  t r a n s ­

p o r t a t i o n  to  t e r m i n a l  m a rk e ts  ( P o r t l a n d  o r  M in n e a p o l is )  i s  a b o u t  

75 c e n t s  p e r  h u n d re d w e ig h t .

L i v e s t o c k  t r a n s p o r t a t i o n  c o s t s  a r e  a b o u t  $ 2 .00/Cwt f o r  a n im a ls  

s h ip p e d  to  t h e  m id w es t .  These  exam ples  i l l u s t r a t e  why t r a n s p o r t a t i o n  

e x p e n se  i s  r e l a t i v e l y  a lm o s t  tw ic e  as l a r g e  i n  t h e  M ontana economy as 

i t  i s  i n  t h e  N a t i o n a l  economy.

T a b le  A -V IIa  shows t h e  r e l a t i v e  s h a r e s  o f  t r a n s p o r t a t i o n  

o u t p u t  g e n e r a t e d  by each  s u b - i n d u s t r y . R a i l r o a d s  a r e  by  fa r -  th e
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l a r g e s t  c a r r i e r  i n  t h e  s t a t e .  The r a i l r o a d  re v e n u e  g e n e r a t e d  by 

s h ip m e n ts  i n  th e  s t a t e  i s  somewhat l e s s  t h a n  shown, due to  com m odities  

t h a t  a r e  s h ip p e d  th ro u g h  t h e  s t a t e .  The amount /of t h i s  t r a f f i c  w i l l  

show up as  p a r t  o f  t h e  v a l u e  o f  t r a n s p o r t a t i o n  o u tp u t  t h a t  i s  e x p o r t e d .

TABLE A - V I I a . TRANSPORTATION-AND PUBLIC WAREHOUSING OUTPUT.

I te m O u tp u t
'  ( $ 1 ,0 0 0 )  ■

R a i l r o a d  T r a n s p o r t a t i o n  a /
G r e a t  N o r th e r n 5 8 ,5 6 8
N o r th e r n  P a c i f i c 52 ,8 7 2
B u r l i n g t o n 3 ,4 6 0  -
Soo L in e 34
Union P a c i f i c 2 ,0 7 8
M ilwaukee Road - 24 .499

T o t a l  R a i l r o a d 1 4 7 ,511

T ruck  F r e i g h t  T r a n s p o r t a t i o n  b / 1 1 ,3 3 1
P a s s e n g e r  T r a n s p o r t a t i o n  oj • 2 ,2 4 9
P u b l i c  W arehous ing  d / 965

T o t a l 156 ,056

aj D a ta  s u b m i t t e d  v i a  t e l e p h o n e  from  M ontana R a i l r o a d  and W arehouse 
Com m ission, H e le n a ,  M ontana . "

b /  D a ta  from  (95) shows t o t a l  T ruck  Revenue and M otor F r e i g h t  Trucks 
f o r  t h e  M oun ta in  D i v i s i o n ,  p lu s  t h e  number o f  M otor F r e i g h t  Trucks 
i n  M ontana . M ontana T ruck  t r a n s p o r t a t i o n  re v e n u e  was e s t i m a t e d  on 
t h e  r a t i o  o f  M ontana T ru c k s /M o u n ta in  D i v i s i o n  T ru c k s .  

cj S o u rc e  (115) g iv e s  t o t a l  P a s s e n g e r  e x c i s e ,  t a x .  From t h i s  f i g u r e ,  
• A i r l i n e  P a s s e n g e r  t r a n s p o r t a t i o n  e x p e n se  was e s t i m a t e d  a t  $730 ,000 . 
O th e r  P a s s e n g e r  t r a n s p o r t a t i o n  was e s t i m a t e d  from ( 9 4 ) ,  ( 9 7 ) ,  and 
( H O ) .

d /  P u b l i c  W arehous ing  e x p e n se  i n  M ontana was e s t i m a t e d  from  ( 9 7 ) .
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E s t im a t i n g  p u r c h a s e s  o f  t h e  t r a n s p o r t a t i o n  s e c t o r  from  th e  re m a in in g  

s e c t o r s  was e x t r e m e ly  d i f f i c u l t  a s  v e r y  l i t t l e  i n p u t  d a t a  was a v a i l a b l e .  

The g e n e r a l  e s t i m a t i n g , p r o c e d u r e  u se d  i n  t h i s  s e c t o r  can  b e  i n d i c a t e d  

as t h e  f o l l o w i n g  s t e p s :

1) N a t i o n a l  t r a n s p o r t a t i o n  c o e f f i c i e n t s  w ere  con d en sed  to  th e  
same s e c t o r s  i n  t h e  M ontana m o d e l .

2) D o l l a r  p u r c h a s e s  from  each  s e c t o r  w e re  e s t i m a t e d  from  th e  
n a t i o n a l  c o e f f i c i e n t s .

3) O u tp u t  o f  a  g iv e n  s e c t o r  was exam ined  to  s e e  i f  t h a t  s e c t o r  
was a b l e  to  p r o v id e  t h e  k in d  o f  p r o d u c t  r e q u i r e d  by th e  
t r a n s p o r t a t i o n  s e c t o r  i n  th e  amount i n d i c a t e d .

4) I f  a  g iv e n  s e c t o r ' s  o u tp u t  c o u ld  s u p p ly  t h e  t r a n s p o r t a t i o n  
s e c t o r s  e s t i m a t e d  r e q u i r e m e n t s , i t  was assumed t h a t  i t  d id  s o .

5) I f  t h e  g iv e n  s e c t o r  was u n a b le  t o  s u p p ly  t h e  e s t i m a t e d  r e q u i r e ­
m e n ts ,  t h e  n a t i o n a l  c o e f f i c i e n t  was a d j u s t e d  downward to  f i t

- i t h e  t r a n s a c t i o n .  ' .

F i n a l  e s t i m a t i o n s  o f  t h e  t r a n s p o r t a t i o n  i n p u t  c o e f f i c i e n t s  a r e  shown 

i n  T a b le  A -V IIb , a lo n g  w i t h  th e  n a t i o n a l  c o e f f i c i e n t s .  . The s t a t e  

c o e f f i c i e n t s  of t h e  endogenous s e c t o r s  a r e  a l l  l e s s  th a n  t h e  n a t i o n a l  

c o e f f i c i e n t s .  I n  one c a s e ,  com m unica tions  .and p u b l i c  u t i l i t i e s ,  

t r a n s p o r t a t i o n  e x p e n d i t u r e s  w ere  g iv e n .

The S t a t e  and L o c a l  Government c o e f f i c i e n t  f o r  M ontana i s  l a r g e r  

th a n  th e  n a t i o n a l  c o e f f i c i e n t .  T h is  i s  e x p la i n e d  by t h e  r e l a t i v e  amount 

o f  r e a l  p r o p e r t y  i n  t h e  s t a t e  owned by t h e  r a i l r o a d s „ S o u rc e  (58) 

g iv e s  t h e  amount o f  t a x e s  l e v i e d  a g a i n s t  r a i l r o a d  p r o p e r t y .

The F e d e r a l  Government s e c t o r  c o e f f i c i e n t  f o r  t h e  s t a t e  i s  a l s o  

l a r g e r  th a n  th e  n a t i o n a l  c o e f f i c i e n t .  The r e a s o n  f o r  t h i s  l i e s  

p r i n c i p a l l y  i n  t h a t  t h e  s t a t e ,  c o e f f i c i e n t  i n c l u d e s  F e d e r a l  Income 

t a x e s  w h i l e  t h e  n a t i o n a l  c o e f f i c i e n t . does n o t . .
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TABLE A -V I Ib . NATIONAL AND STATE INPUT COEFFICIENTS, TRANSPORTATION 
AND PUBLIC WAREHOUSING SECTOR.'

S e c to r
C o e f f i c i e n t

S t a t e N a t i o n a l

L i v e s t o c k  & L i v e s t o c k  P r o d u c ts .00005

Crops .00101

Food & K in d re d  P r o d u c ts .00293

Lumber & Wood P r o d u c ts .00013 .00027

M a n u fa c tu r in g .05966 .07081

T r a n s p o r t a t i o n  & P u b l i c  W arehousing .00270 .06371

Com m unications & P u b l i c  U t i l i t i e s .0117 .01226

R e a l  E s t a t e ,  F in a n c e ,  & I n s u r a n c e .01320 .05056

M ining .00085

S e r v ic e s .01042 .04029

T rad e .01053 .02943

C o n s t r u c t i o n ,  New

C o n s t r u c t i o n ,  M a in te n an c e .03660

Im p o r ts .23383 .06414

S t a t e  & L o c a l  Government .04750 .02164

H ouseho lds .49182

P r o p r i e t o r  Income .0856 .60378

-P ro p e r ty  Income .01329

The n a t i o n a l ,  c o e f f i c i e n t  i s  n o t  g iv e n  f o r  each  o f  t h e  re m a in in g  

s e c t o r s ,  wages and s a l a r i e s ,  p r o p r i e t o r  incom e, and p r o p e r t y  incom e, 

b u t  i s  g iv e n  as  a  " v a l u e  added" s e c t o r .  Wages and s a l a r i e s  make up 

th e  dom inan t  s h a r e  o f  v a lu e  ad d ed .  D a ta  on t h e s e  t h r e e  s e c t o r s  w ere

a v a i l a b l e  from  (H O ) .
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TABLE A -V III. COMMUNICATIONS AND PUBLIC UTILITIES: PURCHASES, TECHNICAL
COEFFICIENTS, AND DATA SOURCES.

J

S e c t o r
P u rc h a s e s

($ 1 ,0 0 0 )
T e c h n ic a l

C o e f f i c i e n t D a ta  Sources

Lumber & Wood P r o d u c ts 820 .00617 1 9 ,2 0 ,2 1 ,8 9 ,1 0 5 ,1 1 6

M a n u fa c tu r in g 549 .00413 1 9 ,2 0 ,2 1 ,8 9 ,1 0 5 ,1 1 6

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing 1 ,6 4 2 .01236 1 9 ,2 0 ,2 1 ,8 9 ,1 0 5 ,1 1 6

Com m unications & P u b l i c  
U t i l i t i e s 10 ,850 .08168 1 9 ,2 0 ,2 1 ,8 9 ,1 0 5 ,1 1 6

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e 1 ,8 7 3 „01410 1 9 ,2 0 ,2 1 ,8 9 ,1 0 5 ,1 1 6

M ining 2 ,178 .01640 1 9 ,2 0 ,2 1 ,1 0 5 ,1 1 6

S e r v i c e s 1 ,0 4 3 .00785 1 9 ,2 0 ,2 1 ,8 9 ,1 0 5 ,1 1 6

T ra d e ,  W h o le s a le  & R e t a i l 1 ,247 .00939 1 9 ,2 0 ,2 1 ,8 9 ,1 0 5 ,1 1 6

C o n s t r u c t i o n ,  M a in te n an c e 256 „01108 1 9 ,2 0 ,2 1 ,8 9 ,1 0 5 ,1 1 6

C o n s t r u c t i o n ,  New 1 ,4 7 2 .00193 1 9 ,2 0 ,2 1 ,1 1 6 ,1 2 5

Im p o r ts 29 ,327 .22077 1 9 ,2 0 ,2 1 ,1 1 6

S t a t e  & L o c a l  Government 17 ,636 .13276 1 9 ,2 0 ,2 1 ,4 9 ,7 4

F e d e r a l  Government 18,139 .13655 1 9 ,2 0 ,2 1 ,5 1 ,8 9 ,1 2 8

Wages and S a l a r i e s 32 ,6 4 1 .24572 1 9 ,2 0 ,2 1 ,5 1 ,8 9 ,1 2 8

P r o p r i e t o r  Income 10 ,143  ' .07635 1 9 , 2 0 , 2 1 , 8 9 , 1 2 8

P r o p e r t y  Income 
T o t a l  G ross I n p u t s

3 .024
132 ,840

.02276
1.00000

1 9 ,2 0 ,2 1 ,8 9 ,1 2 8
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/

R e s u m e C o m m u n i c a t i o n s ..a n d - E u b l i c -  U t i l i t i e s  . .

S o u rc es  (15.), ( 1 6 ) ,  and (17) p r o v id e d  m ost' o f .  t h e  ..da ta  f o r  t h i s  

s e c t o r . . These  s o u rc e s ,  i n d i c a t e d  e l e c t r i c  and  n a t u r a l  gas  o u t p u t . d i s t r i ­

b u t i o n  and i n p u t  d a t a .  ..Table A -V I I Ia  shows t h e . t o t a l . . o u t p u t  . o f  t h i s  

s e c t o r  and t h e  o u tp u t  • d i s t r i b u t i o n : . o f . e l e c t r i c i t y . a n d  n a t u r a l ,  g a s .

Com m unications o u tp u t  was o b t a i n e d  ' from  - t h e  .Montana B oard -o f ..  R a i l ­

ro a d  C o m m iss io n e rs . The d i s t r i b u t i o n  o f  Com m unications o u t p u t s h o w n  

i n  T a b le  A - V I I I a ,  was e s t i m a t e d  by a r e p r e s e n t a t i v e  o f  M o u n ta in c S ta te s  

T e lep h o n e  and  T e le g r a p h  Company. M o u n ta i n - S ta te s  o u tp u t  i s  a b o u t  95 

p e r c e n t  o f  t o t a l  com m unica tions  o u tp u t  i n  t h e  s t a t e .

W ater  s u p p ly  u t i l i t i e s  in 'M o n ta n a  .a re  o p e ra te d - b y .  l o c a l '  g o v e rn m en ts .  

T o t a l  w a t e r  u t i l i t y  re v e n u e  was o b t a i n e d  from  ( 9 9 ) . 'O p e r a t i n g : e x p e n s e  

and c o n s t r u c t i o n  e x p e n d i t u r e s  w ere a l s o . g i v e n  i n . (9 9 ) .
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TABLE A - V I I I a . COMMUNICATIONS AND PUBLIC- UTILITIES. OUTPUT.

I tem S a le s

E l e c t r i c i t y  a / : 61 ,821
a) R e s i d e n t i a l ,  fa rm  & n o n - fa rm • 23 ,179
b) Comm ercial 11 ,2 5 3
c) I n d u s t r i a l 11 ,936
d) Government 8 ,6 3 8
e )  R a i l r o a d s 985
f )  I n t e r d e p a r t m e n t a l 102
g) F o r  r e s a l e 5 ,7 2 8

Gas b / : 26 ,975
a) R e s i d e n t i a l 11 ,022
b) Commercial 4 ,8 7 9
c) I n d u s t r i a l 5 ,5 2 2
d) Government 2 ,4 5 2
e )  I n t e r d e p a r t m e n t a l 61
f ) Fo r  r e s a l e 3 ,039

W ater U t i l i t i e s  c / : 5 ,9 0 0

Com m unications d / : 38 ,144
a) R e s i d e n t i a l 11 ,795  ■
b )  B u s in e s s  . 20 ,899
c) Government. • 5 ,4 5 0

T o t a l 132 ,840

bJ  D a ta  from  ( 1 5 ) ,  
b /  D a ta  f rom  (3.3) , 
_c/ D a ta  from  ( 8 9 ) ,  
d./ D a ta  from  ( 5 3 ) ,

( 1 6 ) ,  ( 3 2 ) ,  
( 3 6 ) ,  ( 5 3 ) ,  
( 9 8 ) ,  ( 9 9 ) .
( n o ) .

( 5 8 ) ,
( 5 8 ) .

( 70 ) .



TABLE A-IX. REAL ESTATE, FINANCE, AND INSURANCE:. PURCHASES, TECHNICAL 
COEFFICIENTS, AND DATA SOURCES.

S e c to r
P u rc h a s e s
($ 1 ,0 0 0 )

T echnical-  
C o e f f i c i e n t  - . . D a ta  Sources

M a n u fa c tu r in g 803 .00560 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

Com m unications & P u b l i c  
U t i l i t i e s 865 .00603 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

R e a l  E s t a t e , F in a n c e ,  & 
I n s u r a n c e 1 ,792 .01350 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

S e r v ic e s 4 ,2 4 3 .02959 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

T r a d e , W h o lesa le  & R e t a i l ■ 1 ,7 1 1 .01193 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

C o n s t r u c t i o n ,  M a in tenance 460 .00321 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

Im p o r ts 71 ,473 .49842 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

S t a t e  & L o c a l  Government . 3 ,5 1 3  . . .02450 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

F e d e r a l  Government 8 ,9 7 3 .06257 1 8 ,7 9 ,1 1 7 ,1 2 6 ,1 3 9

W ages. and S a l a r i e s 31 ,186 .21748 1 8 ,5 1 ,1 2 6 ,1 3 9

P r o p r i e t o r  Income 7 ,038 .0.4908 1 8 ,1 2 6 ,1 2 7 ,1 2 8

P r o p e r t y  Income 
T o t a l  G ross  I n p u t s

11 ,341
143 ,398

.07909
1 .00000

1 8 ,1 1 7 ,1 2 6 ,1 2 8
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/
Resume: R e a l  E s t a t e ,  F i n a n c e , . a n d . I n s u r a n c e

O u tpu t  o f  f i n a n c i a l  a g e n c i e s  i s  c a l c u l a t e d  a s  t h e  o p e r a t i n g  rev e n u e  

o f  t h e s e  a g e n c i e s .  The o p e r a t i n g  .rev e n u e  o f  com m erc ia l  ban k s  . in  Montana 

i s  g iv e n  i n  (14) by s o u rc e  o f  r ev e n u e .  (U. S . ■ G overnm ent, .  s e c u r i t i e s , 

r e a l  e s t a t e  l o a n s , i n d u s t r i a l  l o a n s , e t c . ) .  O p e r a t in g  e x p e n se s  o f  

com m erc ia l  ban k s  a r e  a l s o  g iv e n  i n  t h i s  s o u r c e .  D a ta  on o p e r a t i n g  r e v e n u e  and 

o p e r a t i n g  e x p e n s e s  o f  s a v in g s  and lo a n  a g e n c i e s  i s  g iv e n  i n  (61) and. (6 2 ) .

I n s u r a n c e  o u tp u t  i s  a s su m e d . to .  be  t h e  d i f f e r e n c e ,  be tw een  t o t a l  

i n s u r a n c e  premiums c o l l e c t e d  and i n s u r a n c e  c la im s  p a i d .  S ource  (56) 

g iv e s  d a t a  on premiums and c la im s  by ty p e  o f . i n s u r a n c e  ( l i f e , p r o p e r t y ,  

e t c . ) .  I t  was assumed t h a t  th e  i n s u r a n c e  i n d u s t r y  i n  M ontana would n o t  - 

d i f f e r  s i g n i f i c a n t l y  from  t h e . n a t i o n a l  i n s u r a n c e  i n d u s t r y  w i th  r e s p e c t  

to  i n p u t s , t h e r e f o r e ,  n a t i o n a l  - c o e f f i c i e n t s  w ere  u s e d . t o  . e s t i m a t e  t h e  

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

Home and fa rm  f i n a n c i n g  b y . i n s u r a n c e  com panies was e s t i m a t e d  from 

(21) and ( 1 0 0 ) .  I n s u r a n c e  company f i n a n c i n g  i s ,  t h e r e f o r e ,  u n d e r ­

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

P r o d u c t i o n . C r e d i t  A s s o c i a t i o n s  and F e d e r a l  Land Banks f i n a n c e  

o n ly ,  fa rm  o p e r a t i o n s . D a ta  on t h e  o u tp u t  . o f '• PCA's -an d -L an d - .B an k s  i s  

g iv e n  i n  (66) and . (73) .

R ea l  e s t a t e . o u t p u t  was e s t i m a t e d  b y ,c o m p u t in g . t h e  r a t i o  o f  employ­

ment i n  M ontana R ea l  e s t a t e  t o  n a t i o n a l  e m p lo y m e n t . in  . r e a l  e s t a t e  and 

t h e n  m u l t i p l y i n g  n a t i o n a l  r e a l  e s t a t e  o u t p u t  by t h i s  r a t i o .  R ea l  

e s t a t e  t r a n s f e r  t a x  s t a m p s , g i v e n . i n  ( 1 1 5 ) ,  w ere  u sed  t o  c a l c u l a t e  t o t a l
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r e a l  e s t a t e  s a l e s , E s t im a te d  r e a l  e s t a t e  s a l e s  com m issions b a se d  on 

F e d e r a l  t r a n s f e r  s tam ps s u p p o r t e d . t h e  e s t i m a t e  b a s e d -o n .e m p lo y m e n t .

The o u tp u t  o f  F in a n c e  a g e n c i e s  I /  and m is c e l l a n e o u s  f i n a n c e s  Ij 

w ere  e s t i m a t e d  by S t a t e / N a t i o n a l  employment r a t i o s .  . -E s t im a te d  o u tp u t  

was s u p p o r t e d  by d a t a  from  ( H O ) .  T a b le  A-IXa show s. t h e  o u t p u t  o f  

t h i s  v e c t o r  by a g e n cy .

D e t a i l e d  o p e r a t i n g  e x p e n se s  o f  com m erc ia l  banks  w ere  g iv e n  "-in' ( 1 4 ) .  

I n p u t s  f o r  t h e  r e m a in in g  a g e n c i e s  w ere  e s t i m a t e d  from  (1 2 1 ) .

Wages and S a l a r i e s ,  P r o p r i e t o r  ■ and P r o p e r t y  Income w ere  g iv e n  i n  

( H O ) .  T h is  d a t a - s u p p o r t e d  t h e  e s t i m a t e s  f o r  t h e s e  ' v e c t o r s 1 d e r iv e d  

from  ( 1 2 1 ) .

P u r c h a s e s  from  t h e  im p o r t s  s e c t o r  a p p e a r  to. b e /-u n re a s o n a b ly  h ig h  

f o r  t h i s  s e c t o r .  However, a l a r g e  p a r t  o f  t h i s  e s t i m a t e  . i s . t h e .payment 

f o r  im p o r te d ,  money c a p i t a l  arid payment t o  com panies o u t s i d e  t h e  s t a t e .  

The l a t t e r  i s . p a r t i c u l a r l y . t r u e  o f  i n s u r a n c e .  R e c u r r in g  p rem ium s, 

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

i n s u r a n c e  company, a r e  r e p r e s e n t e d  h e r e  as  moving th ro u g h  t h e . s t a t e  

i n s u r a n c e  s e c t o r .

_1/ A g e n c ie s  o f  t h i s  t y p e  i n c l u d e : Consumer C r e d i t  C o r p o r a t i o n ,
H ouseho ld  F in a n c e ,  S eaboa rd  F i n a n c e ,■ e t c .

2 /  R e t a i l  and w h o le s a l e  c r e d i t  ̂ C r e d i t  U n io n s ,  e t c .



TABLE A-IXa. REAL ESTATE,. FINANCE, AND - INSURANCE OUTPUT.

Agency___________________________________ P r o d u c t io n

Comm ercial B anking aj 5 0 ,4 9 8

I n s u r a n c e  b / 4 5 ,7 7 8

S av in g s  and Loan Banks _c/ 9 ,0 6 0

L ife . I n s u r a n c e  F in a n c in g  d / 3 ,2 4 6

P r o d u c t io n  C r e d i t  A s s o c i a t i o n s  e / 2 ,8 2 4

F e d e r a l  Land Banks _f/ 4 ,7 5 6

R e a l  E s t a t e  S e r v ic e s  _g/ 9 ,9 5 0

F in a n c e  A g e n c ie s  h / 8 ,3 9 0

M is c e l l a n e o u s  F i n a n c i a l  i / 8 ,8 9 6
T o t a l 1 4 3 ,3 9 8

s J
b /
s J
d /
je/
f /
&/
h /
i /

S ource  (1 4 ) .
S ource  (5 6 ) .
S o u rc es  (61) and (6 2 ) .
S o u rc es  (21) and ( 1 0 0 ) .
S o u rc es  (66) and ( 7 3 ) .
S o u rc es  (66) and ( 7 3 ) .
E s t im a te d  from  ( 3 8 ) ,  ( 5 1 ) ,  ( 1 0 0 ) ,  ( H O ) ,  ( 1 1 3 ) ,  and (1 1 5 ) .  
E s t im a te d  from ( 3 8 ) ,  ( 5 1 ) ,  ( 1 0 0 ) .  ( H O ) .  and (1 1 3 ) .  
E s t im a te d  from  ( 3 8 ) ,  ( 1 0 0 ) ,  ( H O ) ,  and (1 1 3 ) .
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TABLE A-X. MINING: PURCHASES, TECHNICAL. COEFFICIENTS, ..AND DATA SOURCES.

S e c to r
P u r c h a s e s
($ 1 ,0 0 0 )

T e c h n ic a l  
. C o e f f i c i e n t D a ta  Sources

Lumber & Wood P r o d u c ts 154 .00089 1 0 5 ,1 0 7 ,1 0 9 ,1 4 4

M a n u fa c tu r in g 1 ,4 1 8 .00819 1 0 5 ,1 0 7 ,1 0 9

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing 5 ,2 7 0 .03044 1 0 7 ,1 0 9 ,1 1 3

Com m unications & P u b l i c  
U t i l i t i e s 5 ,759 .03326 1 9 ,2 1 ,1 0 7 ,1 0 9

R ea l  E s t a t e ,  F i n a n c e , & 
I n s u r a n c e 2 ,8 6 8 .01657 1 8 ,7 2 ,1 0 7 ,1 0 9

M ining 2 ,475 .01430 107 ,109

S e r v ic e s 17 ,4 2 1 .10063 1 0 1 ,1 0 7 ,1 0 9 ,1 1 0

T ra d e ,  W h o le s a l e .& R e t a i l 3 ,6 1 1 .02086 9 7 ,9 9 ,1 0 7 ,1 0 9

C o n s t r u c t i o n ,  M a in te n an c e  • 1 ,042 .00602 1 0 7 ,1 0 9 ,1 2 5

C o n s t r u c t i o n ,  New 4 ,2 9 6 .02481 1 0 7 ,1 0 9 ,1 2 5

Im p o r ts 53 ,511 .30910 1 0 7 ,109

S t a t e  & L o c a l  Government 5 ,8 6 2 .03386 4 9 ,7 4 ,1 0 7 ,1 0 9

F e d e r a l  Government 11 ,057 .06387 1 0 7 ,1 0 9 ,1 3 0 ,1 3 3 ,1 3 9

Wages and S a l a r i e s 45 ,1 0 7 .26055 5 1 ,1 0 7 ,1 2 8 ,1 3 1 ,1 3 9

P r o p r i e t o r  Income 10 ,036 .05797 128 ,139

P r o p e r t y  Income • 
T o t a l  G ross  I n p u t s

3 ,2 3 4
173 ,121

.01868
1 .0 0000

128 ,139
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/
Resume: M in ing

The m in in g  s e c t o r  i s  do m in a ted  by two m in in g  i n d u s t r i e s ,  P r im a ry  

M e ta l s ,  and O i l  and Gas E x t r a c t i o n .  P r im a ry  M e ta ls  a c c o u n t  f o r  47 

p e r c e n t  o f  m in in g ' o u t p u t ,  w h i l e  O i l  and Gas p r o d u c t i o n  i s  43 p e r c e n t  o f  

t h e  t o t a l .  T a b le  A-Xa shows t h e  o u t p u t  o f  th e  m in ing  s e c t o r .

S o u rc es  ( 9 0 ) ,  ( 9 1 ) ,  and (92) y i e l d e d  c o n s id e r a b l e ,  i n f o r m a t io n  on 

m in ing  i n p u t  r e q u i r e m e n t s .  F i n a l  e s t i m a t e s  w ere  made by com bin ing  d a ta  

i n  t h e s e  s o u r c e s  w i th  t h e  d a t a  i n  t h e  s o u r c e s  i n d i c a t e d  f o r  e a ch  s e c t o r .

The l a r g e  amount o f  p u r c h a s e s  from  th e  s e r v i c e s  s e c t o r  a r e  m ain ly  

s p e c i a l i z e d  o i l  and gas  f i e l d  s e r v i c e s . O i l  and gas f i e l d  s e r v i c e s  

p u r c h a s e d  i n  M ontana am ounted t o  $ 1 4 ,5 9 5 ,0 0 0 ,  (9 0 ) .  O i l  and gas  f i e l d  

s e r v i c e s  im p o r te d  amounted t o  $ 6 ,5 0 5 ,0 0 0 ,  (9 1 ) .  .Rem aining im p o r ts  

i n c l u d e d  $ 4 1 ,7 8 5 ,0 0 0  o f  s p e c i a l i z e d  m in in g  m ac h in e ry .

TABLE A-Xa. MINING OUTPUTS, a /

I n d u s t r y O utpu t
($ 1 ,0 0 0 )

O i l  and Gas E x t r a c t i o n
Crude P e t ro le u m 72 ,752
N a t u r a l  Gas 1 ,1 7 8

M e ta l  M in ing
Copper O res 71 ,040
Lead and Z inc 9 ,5 8 8
O th e r 1 ,5 4 4

N o n - M e ta l l l c  M in e r a l s  ■
Sand and G ra v e l  ‘ ■ 2 ,9 4 2  •
C hem ica l  and F e r t i l i z e r  M in e r a l s 5 ,8 4 8
M is c e l l a n e o u s  n o n - m e t a l l i c 5 ,9 2 5

M is c e l l a n e o u s  M in e r a ls 2 ,304
T o t a l 173 ,121

a /  D a ta  from  ( 9 0 ) .
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TABLE A -X I. SERVICES SECTOR: PURCHASES, TECHNICAL COEFFICIENTS, AND
DATA SOURCES.

________ S e c to r ______________

M a n u fa c tu r in g

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing

Com m unications & P u b l i c  
U t i l i t i e s

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e  '

M ining

S e r v ic e s

T r a d e , W h o le sa le  & R e t a i l  

C o n s t r u c t i o n ,  M a in te n an c e  

C o n s t r u c t i o n ,  New 

Im p o r ts

S t a t e  & L o c a l  Government

F e d e r a l  Government

Wages and S a l a r i e s

P r o p e r t y  Income

P r o p r i e t o r  Income 
T o t a l  G ross  I n p u t s

P u r c h a s e s  T e c h n ic a l  
($ 1 ,0 0 0 )____ C o e f f i c i e n t

762 .00368

616 .00298

1 ,2 7 1 .00615

2 ,275 .01100

5 ,6 1 3 .02714

3,737 .01807

225 .00069

142 ' .0 0 1 0 9

50 ,178 .24267

1 ,930 .00933

5 ,955 .02880

8 7 ,7 7 8 . .42451

17 ,662 .08522

28 ,673 .13867
206 ,777  1 .00000

______ D a ta  Sources

1 0 1 .1 0 2 .1 0 5 .1 0 8 .1 2 6

1 0 1 .1 0 2 .1 0 5 .1 0 8 .1 2 6

1 9 .2 1 .1 0 1 .1 0 2 .1 0 8 .1 2 6

1 8 .7 2 .1 0 1 .1 0 2 .1 0 8 .1 2 6

1 0 1 .1 0 2 .1 0 8 .1 2 6

9 7 .9 9 .1 0 1 .1 0 8 .1 2 6

1 0 1 .1 0 2 .1 0 8 .1 2 6  

1 0 1 ,1 0 2 ,1 0 8 ,1 2 6  

1 0 1 ,1 0 2 ,1 0 8 ,1 2 6  

4 9 ,7 4 ,1 0 1 ,1 2 6  

1 0 1 ,1 0 2 ,1 0 8 ,1 2 6 ,1 3 3

5 1 .1 2 8 .1 3 1 .1 3 9

128 .139

128 .139
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/
Resume: S e r v ic e s

T a b le  A-XIa shows th e  c o m p o s i t io n  o f  th e  S e r v ic e s  s e c t o r  o u t p u t .  

M in ing  s e r v i c e s  o u tp u t  was g iv e n  i n  ( 9 0 ) .  M ed ica l  s e r v i c e s  o u tp u t  was 

e s t i m a t e d  from  (100) and ( 1 0 9 ) .  L e g a l  s e r v i c e s  o u tp u t  was e s t i m a t e d  by 

m u l t i p l y i n g  th e  number o f  a c t i v e  la w y e rs  by t h e  a v e ra g e  income o f  l a w y e r s . 

A verage  income was o b t a i n e d  from  th e  S t a t e  Bar. A s s o c i a t i o n .  . O utpu t o f  

t h e  r e m a in in g  s e r v i c e s  was g iv e n  i n  (8 8 ) .

The S e r v i c e s  s e c t o r  i n p u t s  were e s t i m a t e d  from (121) where b u s in e s s  

d e d u c t io n s  f o r  e a ch  ty p e  o f  s e r v i c e  a r e  g iv e n .  I t  was assum ed t h a t  th e  

i n p u t  s t r u c t u r e  o f  e a ch  s e r v i c e  i n  M ontana was s i m i l a r  to  t h e . n a t i o n a l  

a g g r e g a t i o n .  S ource  (H O ) shows p e r s o n a l  income g e n e r a t e d  .by. t h e : . s e r v i c e s  

s e c t o r .  T h is  compared w i t h  t h e  e s t i m a t e  d e r i v e d  from (1 2 1 ) .

TABLE A -X Ia . SERVICES OUTPUT.

____________ Type o f  S e r v ic e  ■________;_______________________ O utpu t
($1 , 000 )

P u b l i c  L odg ing  28 ,267

P e r s o n a l  S e r v i c e s  , 23 ,9 5 4

B u s in e s s  S e r v i c e s  11 ,766

Auto R e p a i r  16 /730

O th e r  R e p a i r  9 ,8 2 6

Amusement 1 2 ,1 2 0

M ining  S e r v i c e s  14 ,595

M e d ic a l  S e r v i c e s  77 ,987

L e g a l  S e r v i c e s  11 ,5 3 2
T o t a l  206 ,777
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TABLE A - X I I . WHOLESALE AND RETAIL TRADE: PURCHASES, TECHNICAL
COEFFICIENTS, AND DATA SOURCES.

S e c to r
P u rc h ase s .  
( $ 1 ,0 0 0 ) .

T e c h n ic a l
C o e f f i c i e n t D a ta  S ou rces

M a n u fa c tu r in g 6 ,462 .01724 1 0 5 ,9 7 -1 0 0 ,1 3 9

T r a n s p o r t a t i o n  and P u b l i c  
W arehous ing 27 ,084 .07227 1 0 5 ,9 7 -1 0 0 ,1 3 9

Com m unications .and P u b l i c  
U t i l i t i e s 22 ,647 .06043 1 9 ,2 1 ,9 7 - 1 0 0 ,1 3 9

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e 11 ,919 .03181 1 8 ,7 2 ,9 7 - 1 0 0 ,1 3 9

S e r v ic e s 10 ,525 ' . 0 2 8 0 9 1 0 5 ,9 7 -1 0 0 ,1 3 9

T ra d e ,  W h o le sa le  & R e t a i l 10 ,840 .02893 .0 5 ,9 7 - 1 0 0 ,1 3 9

C o n s t r u c t i o n ,  M a in te n an c e 1 ,489 .00332 1 0 5 ,9 7 -1 0 0 ,1 3 9

C o n s t r u c t i o n ,  New 1 ,2 4 3 .00398 . 1 0 5 ,9 7 -1 0 0 ,1 3 9

Im p o r ts 13 ,8 7 1 .03703 1 0 5 ,9 7 -1 0 0 ,1 3 9

S t a t e  & L o c a l  Government 19 ,247 .05136 1 0 5 ,9 7 - 1 0 0 ,4 9 ,7 4

F e d e r a l  Government 17 ,899  . .04776 1 0 5 ,9 7 -1 0 0 ,1 3 3 ,1 3 9

Wages and S a l a r i e s 164 ,571 .43917 1 0 5 ,9 7 - 1 0 0 ,1 2 8 ,1 3 9

P r o p r i e t o r  Income 40 ,160 .10717 9 7 -1 0 0 ,1 2 8 ,1 3 9

P r o p e r t y  Income 
T o t a l  G ross I n p u t s

23 ,249
374 ,734

.. .06204 .
1 .00000

.9 7 - 1 0 0 ,1 2 8 ,1 3 9  
128 ,139
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Z
Resume;- T ra d e ,  W holesale- and. R e t a i l

The o u tp u t  o f  t h e  t r a d e  s e c t o r  I s  d e f i n e d  as  " t o t a l  r e c e i p t s  l e s s  

t h e  c o s t  of. goods s o l d . " T o t a l  r e c e i p t s  o f  w h o le s a l e  and r e t a i l  t r a d e  

a r e  g iv e n  i n  (86) and (84) r e s p e c t i v e l y .  "C o s t  o f  goods s o ld "  was 

e s t i m a t e d  from  t h e s e  s o u r c e s - and ' (121)., where, n a t i o n a l  a g g r e g a te  r e c e i p t s  

and " c o s t  o f  goods s o l d "  a r e  g i v e n - by "Kind o f  B u s i n e s s . "  I t  was 

assumed t h a t  t h e  r a t i o  o f  c o s t  o f  goods s o l d / t o t a l  r e c e i p t s  f o r  each  

"K ind o f  B u s in e s s "  i n  M ontana i s  s i m i l a r  t o  th e  n a t i o n a l  r a t i o .  T h is  

m ethod r e s u l t e d  i n  e s t i m a t e s - f o r ' o u t p u t  a s  shown i n  Table. A - X I I a .

TABLE A - X I I a .

T rade R e c e ip t s C ost o f  Goods Sold O utpu t
($ 1 ,0 0 0 )

R e t a i l  • 9 6 5 ,734 719,139 246,595
W ho le sa le 844,249 716 ,110 128,139

T o t a l 1 ,8 0 9 ,9 8 3 1 ,4 3 5 ,2 4 9 374,734

I n p u t  i n f o r m a t io n  f o r  t h i s  s e c t o r  was a v a i l a b l e  from  ( 8 3 ) ,  ( 8 4 ) ,

( 8 5 ) ,  ( 8 6 ) ,  ( H O ) ,  and ( 1 2 1 ) .  These  s o u r c e s ,  combined w i th ,  t h e  s o u rc e s  

l i s t e d  by e a ch  s e c t o r ,  y i e l d e d  t h e  i n p u t  e s t i m a t e s .

I t  i s  i n t e r e s t i n g  t o  n o t e  t h e  r e l a t i v e l y  low l e v e l  o f  s e c t o r  o u tp u t  

s e r v i n g  a s  i n t r a s e c t o r  i n p u t .  At f i r s t  g l a n c e  one m ig h t  e x p e c t  t h a t  

most o f  t h e  w h o le s a l e  o u tp u t  would be  p u r c h a s e d  by r e t a i l .  The r e a s o n  

t h i s  i s  n o t  t r u e  i n  M ontana i s  b e c a u s e - o f  t h e  k in d s  o f  w h o le s a l e  b u s in e s s  

i n  t h e  s t a t e .  Farm p r o d u c t s  w h o l e s a l i n g  i s  t h e  b i g g e s t  s i n g l e  w hole­

s a l e  b u s i n e s s ,  a c c o u n t in g  f o r " a b o u t  o n e - t h i r d -  o f  t o t a l  w h o le s a l e  r e c e i p t s .
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Lumber and Wood P r o d u c ts  w h o l e s a l i n g '  a c c o u n t s  f o r  a b o u t  10 p e r c e n t  more. 

These  w h o l e s a l e r s  a c t  m a in ly  i n  t h e  c a p a c i t y  o f  e x p o r t e r s , t h u s  t h e i r  

o u t p u t  i s  p u r c h a s e d  o u t s i d e  t h e  s t a t e .  Much o f  t h e  r e m a in in g  w h o le s a le  

o u tp u t  i s  d i r e c t  w h o l e s a l i n g  to  c o n s u m e rs , p a r t i c u l a r l y  .in t h e  

a g r i c u l t u r a l  s e c t o r s , c o n s t r u c t i o n ,  and m a n u f a c tu r in g .
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TABLE A - X I I I . CONSTRUCTION, NEW, SECTOR: PURCHASES, TECHNICAL
COEFFICIENTS, AND DATA SOURCES.

______ S e c to r _________________

Lumber & Wood P r o d u c ts

M a n u fa c tu r in g

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing

Com m unications & P u b l i c  
U t i l i t i e s

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e

M ining

S e r v ic e s

T r a d e ,  W h o le sa le  & R e t a i l  

Im p o r ts

S t a t e  & L o c a l  Government

F e d e r a l  Government

Wages and S a l a r i e s

P r o p r i e t o r  Income

P r o p e r t y  Income 
T o t a l  G ross  I n p u t s

P u r c h a s e s  T e c h n ic a l
($ 1 ,0 0 0 )____ C o e f f i c i e n t

13 ,810 .08970

15 ,486 .10058

3 ,3 0 8 .02147

. 759 .00492

2 ,554 .01659

3 ,4 7 1 .02254

5 ,0 9 0 : 03305

14 ,3 3 0 .09306

15 ,322 .09958

511 .00332

6 ,2 2 1 .04040

67 ,3 1 8 .43724

5 ,4 3 7 .03531

345
153 ,962

• .00224 
1 .00000

______D a ta  Sources_____

1 0 5 .1 2 4 .1 2 5 .1 2 6

1 0 5 .1 2 4 .1 2 5 .1 2 6

112 .1 .13 .105 .126

1 9 .1 0 5 .1 2 4 .1 2 5 .1 2 6

. 1 8 , 7 4 , 1 0 5 ,1 2 4 ,125 ,126

1 0 7 .1 1 0 .1 2 4 .1 2 5

1 0 1 .1 0 5 .1 2 5 .1 2 6

9 7 . 9 9 . 1 0 5 . 1 2 5 . 1 2 6

1 0 5 .1 2 4 .1 2 5 .1 2 6  

5 8 . ,74 ,105 ,125  

5 1 ,1 0 5 ,1 2 5

1 0 5 .1 2 4 .1 2 5 .1 2 6

1 0 5 .1 2 4 .1 2 5 .1 2 6

1 0 5 .1 2 4 .1 2 5 .1 2 6
1 0 5 .1 2 4 .1 2 5 .1 2 6



TABLE A-XIV. CONSTRUCTION, MAINTENANCE," SECTOR: PURCHASES, TECHNICAL
COEFFICIENT, AND DATA SOURCES.

______ S e c to r ________________

Lumber & Wood P r o d u c t s

Manuf a c t u r i n g

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing

Com m unications & P u b l i c  
U t i l i t i e s

R ea l  E s t a t e ,  F i n a n c e ,  & 
I n s u r a n c e

M ining

S e r v ic e s

T r a d e ,  W h o le sa le  & R e t a i l  

Im p o r ts

S t a t e  & L o c a l  Government

F e d e r a l  Government

Wages and S a l a r i e s

P r o p r i e t o r  Income

P r o p e r t y  Income 
T o t a l  G ross  I n p u t s

P u r c h a s e s  T e c h n ic a l
($ 1 ,0 0 0 ) C o e f f i c i e n t

3 ,9 2 1 .11032 .

3 ,4 4 1 .09682

804 .02262 .

116 .00326

568 .01598 ■

354 .00996

1 ,472 .04142

3 ,7 2 1 .10469

2 ,232 .06280

169 .00476

2 ,062 .05802 .

15 ,214 .42807

1 ,2 3 6 .03478

231
35 ,541

.00650
1 .00000

■ D a ta  Sources_____

1 0 5 .1 2 4 .1 2 5 .1 2 6

1 0 5 .1 2 4 .1 2 5 .1 2 6

1 1 2 .1 1 3 .1 0 5 .1 2 6

1 9 .1 0 5 .1 2 4 .1 2 5 .1 2 6

1 8 .7 4 .1 0 5 .1 2 4 .1 2 5 .1 2 6

1 0 7 .1 1 0 .1 2 4 .1 2 5

1 0 1 .1 0 5 .1 2 5 .1 2 6

9 7 .9 9 .1 0 5 .1 2 5 .1 2 6

1 0 5 .1 2 4 .1 2 5 .1 2 6

5 8 .7 4 .1 0 5 .1 2 5

5 1 .1 0 5 .1 2 5

5 1 .1 0 5 .1 2 5 .1 2 6

1 0 5 .1 2 4 .1 2 5 .1 2 6

1 0 5 .1 2 4 .1 2 5 .1 2 6
1 0 5 .1 2 4 .1 2 5 .1 2 6
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/
Resume; . C o n s t ru c t io n . ,  New and- C o n s t ru c t io n , ,  M a in tenance

C o n s t r u c t i o n  o u t p u t  d a t a  w a s - o b ta in e d  from  s o u rc e s  (17) and (1 0 8 ) .  

R e s i d e n t i a l  b u i l d i n g ,  n o n - r e s i d e n t i a l '  b u i l d i n g ,  and n o n - b u i l d i n g  c o n s t r u c ­

t i o n  f i g u r e s  w ere  g iv e n  f o r  new c o n s t r u c t i o n .  M a in ten an ce  c o n s t r u c t i o n  

was e s t i m a t e d  by a d d in g  t h e  m a in te n a n c e  c o n s t r u c t i o n ,  d a t a ,  g iv e n  f o r  a l l  

o f  t h e  endogenous s e c t o r s  and t h e  governm ent s e c t o r ,  t o  t h e ' e s t i m a t e d  

m a in te n a n c e  c o n s t r u c t i o n  p u r c h a s e d  by h o u s e h o ld s . The l a t t e r  was d e r i v e d  

from  ( 1 0 9 ) ,  ( 1 0 0 ) ,  ( 1 0 6 ) ,  and (1 0 7 ) .

I n p u t s  t o  t h e s e  two s e c t o r s  w ere  e s t i m a t e d  from  t h e  n a t i o n a l  

c o e f f i c i e n t s  f o r  t h e s e  s e c t o r s .  I n  t h o s e  c a s e s  where t h e  n a t i o n a l  

. c o e f f i c i e n t  i n d i c a t e d  an amount o f  p u r c h a s e d  i n p u t  g r e a t e r  t h a n  th e  

i n d i c a t e d  s e c t o r  c o u ld  a p p ly ,  t h e  c o e f f i c i e n t  was -ad ju s ted -  downward.

Wages and S a l a r i e s ,  P r o p r i e t o r  Incom e, and P r o p e r t y  Income f o r  

t h e  c o n s t r u c t i o n  s e c t o r s  w e re  g iv e n  i n  ( H O ) .



TABLE A-XV. STATE AND LOCAL GOVERNMENT SECTOR: PURCHASES, .TECHNICAL
COEFFICIENT AND DATA SOURCES.

S e c to r
P u r c h a s e s
($ 1 ,0 0 0 )

T e c h n ic a l
C o e f f i c i e n t D a ta  S ou rces

Food & K in d re d  P r o d u c ts . 949 .00288 7 0 ,1 0 3 ,1 1 5 ,1 1 6  •

M a n u fa c tu r in g 3 ,0 3 8 .00922 7 0 ,1 0 3 ,1 1 5 ,1 1 6

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing 932 .00283 7 0 ,1 0 3 ,1 1 5 ,1 1 6

Com m unications & P u b l i c  
U t i l i t i e s 13 ,821 .04193 1 9 ,2 1 ,7 0 ,1 1 5 ,1 1 6

R e a l  E s t a t e ,  F in a n c e ,  & 
I n s u r a n c e 2 ,5 7 9 .00782 1 8 ,7 0 ,7 2 ,1 1 5 ,1 1 6

M ining 1 ,2 4 3 .00377 7 0 ,1 0 3 ,1 1 5 ,1 1 6

S e r v ic e s 13 ,935 .04227 7 0 ,1 0 3 ,1 1 5 ,1 1 6

T ra d e ,  W h o le sa le  & R e t a i l 22 ,814 .06921 7 0 ,1 0 3 ,1 1 5 ,1 1 6

C o n s t r u c t i o n ,  M a in ten an ce 7,432 .21917 7 0 ,1 0 3 ,1 1 5 ,1 1 6

C o n s t r u c t i o n ,  New 72,246 .02254 . 7 0 ,1 0 3 ,1 1 5 ,1 1 6

Im p o r ts 35 ,407 .10741 7 0 ,1 0 3 ,1 1 5 ,1 1 6

S t a t e  St L o c a l  Government 24 ,020 .07287 7 0 ,1 0 3 ,1 1 5 ,1 1 6

Wages and S a l a r i e s .  
■Total G ross  I n p u t s

131 ,224
329 ,640

.39808.
1 .00000

7 0 .1 0 3 .1 1 5 .1 1 6
7 0 .1 0 3 .1 1 5 .1 1 6
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Resume; S t a t e  and L o c a l  Government -

S t a t e  and L o c a l  governm ent i s  assum ed t o  be m easu red  by  t o t a l  

r e v e n u e  c o l l e c t e d  by s t a t e  and l o c a l  g o v e rn m e n ts . T a b le  A-XVa show s ' 

t h e  b rea k d o w n , of t o t a l  governm ent r e v e n u e 'b y  ■ s e c t o r . c o l l e c t i o n ' s . The 

P r o p e r t y  Tax i s  t h e  p r im a ry  re v e n u e  s o u r c e  f o r  l o c a l  g o v e rn m e n ts ,  w h i l e  

l i c e n s e ,  incom e, e x c i s e , and m i s c e l l a n e o u s  t a x e s  a c c ru e  m a in ly  to  th e  

s t a t e ' g o v e rn m e n t . F e d e r a l  t r a n s f e r  paym ents  to  t h e  S t a t e  and L o c a l  

Government s e c t o r  f o r  1963 a r e  g iv e n  i n  ( 1 0 3 ) ,  ( 1 1 6 ) ,  and (1 1 7 ) .

S t a t e  and L o c a l  Government e x p e n d i t u r e s  a r e  g iv e n  i n  ( 5 4 ) ,  ( 8 9 ) ,  

( 9 8 ) ,  and ( 9 9 ) .  Where, e x a c t  s e c t o r  e x p e n d i t u r e s  w ere  n o t .  a v a i l a b l e ,  

n a t i o n a l  c o e f f i c i e n t s  w ere  u se d  t o  e s t i m a t e  s e c t o r  e x p e n d i t u r e s . Wage 

and S a l a r i e s  d i s b u r s e m e n t s  w ere  t h e  l a r g e s t  e x p e n d i t u r e s ' o f  t h i s  s e c t o r ,  

w i th  c o n s t r u c t i o n  e x p e n d i t u r e  t h e  second  l a r g e s t .  These  two e x p e n d i t u r e s  

a c c o u n te d  f o r  more t h a n  6 0 -p e r c e n t  o f  t o t a l  S ta te ,  and L o c a l  Government 

s p e n d in g .



TABLE A-XVa. STATE AND LOCAL: GOVERNMENT COLLECTIONS, a /

S e c to r T o t a l
P r o p e r t y

Taxes
L i c e n s e ,  E x c i s e ,  

Income, M is c e l l a n e o u s

L i v e s t o c k 13 ,8 5 8 1 3 ,6 3 9 219

Crops 17 ,3 1 3 1 5 ,6 4 0 1 ,6 7 3

Food 5,157- 1 ,2 3 9 3 ,9 1 8

Lumber 4 ,6 0 3 532 4 ,0 7 1

M a n u fa c tu r in g 2 2 ,3 0 8 4 ,4 1 9 . • 1 7 ,8 8 9  ■

T r a n s p o r t 7 ,412 6 ,1 8 1 1 ,2 3 1

Com m unications 17 ,636 14 ,784 2 ,8 5 2

R e a l  E s t a t e 3 ,5 1 3 1 ,918 1 ,595

M ining 5 ,8 6 2 1 ,4 9 5 4 ,3 6 7

S e r v ic e s 1 ,9 3 0 1 ,4 3 0 500

T rad e 19 ,247 10 ,5 3 0 8 ,717

C o n s t r u c t i o n ,  New 511 220 291

C o n s t r u c t i o n ,  M a in te n an c e 169 104 65

S t a t e  & L o c a l  Government 24 ,0 2 0

F e d e r a l  Government 65 ,4 8 6  b /

H ouseho lds 123 ,2 70 35 ,499 8 7 ,7 7 1
T o t a l 332 ,295 1 0 7 ,630 135 ,159

_a/ S ource  (5 8 ) .
b_/ The b reakdow n o f  F e d e r a l  G ra n ts  i s  g iv e n  i n  (100) and (1 1 6 ) .
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TABLE A-XVb. LICENSE AND EXCISE TAXES, BY SECTOR.

S e c to r

Com m unication and P u b l i c  U t i l i t i e s

L ic e n s e  Taxes
. . ($1 , 000)

T e lep h o n e  Tax . 398 ,860
T e le g r a p h  Tax 690
N a t u r a l  Gas 252,484.
E l e c t r i c  E nergy 477 ,978
C o r p o r a t i o n  L ic e n s e Tax 1 ,7 2 2 ,0 0 0

T o t a l 2 ,8 5 2 ,0 1 2
T r a n s p o r t a t i o n

F r e i g h t  L in e  Tax 152 ,848
S le e p in g  C ar Tax 11 ,3 5 0
E x p re s s  Co. Tax 3 ,6 7 0
C o r p o r a t io n  L ic e n s e Tax . 1 ,0 6 3 ,0 0 0

T o t a l 1 ,2 3 0 ,8 7 8

M ining
O i l  P ro d u c e rs .  Tax 1 ,8 5 4 ,0 0 0
C oal Mines 12 ,0 0 0
M e ta l  Mines 813 ,000
C o r p o r a t io n  L ic e n s e Tax .. 1 ,6 8 8 ,0 0 0

T o t a l 4 ,3 6 7 ,0 0 0

M a n u fa c tu r in g
Gypsum 82
V e r m i c u l i t e 7
G a s o l in e  Tax 16 ,589
C o r p o r a t io n  L ic e n s e Tax • 1 ,2 1 1

T o t a l 17 ,889

T rade
Gas Im p o r ts 995
C hain  S to r e  Tax 184
C i g a r e t t e  Tax 6 ,407
C o r p o r a t io n  L ic e n s e Tax 1 ,1 3 1

T o t a l 8 ,717

1 ,1 3 0 ,0 1 2
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TABLE A-XVc. HOUSEHOLD PAYMENTS TO STATE AND LOCAL GOVERNMENT.

S e c to r Paym ents

H ouseho lds  
Income Tax 
I n s u r a n c e  T r u s t  
L iq u o r  Revenue 
N a t u r a l  R e s o u rc e s  
D r i v e r s  L ic e n s e s  
P a r k in g
S p e c i a l  A sse s sm e n ts  
M is c e l l a n e o u s  

T o t a l

14 ,209
20 ,462
1 6 ,8 1 0

3 , 6 6 7 '
7 ,999

700
3 ,1 2 3

20 ,801
87 ,771
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TABLE A-XVI. FEDERAL. GOVERNMENT. SECTOR: ' PURCHASES," TECHNICAL: COEFFICIENTS, 
' AND DATA SOURCES.

S e c to r
P u rc h a s e s .  . 
($ 1 ,0 0 0 )

T e c h n ic a l
C o e f f i c i e n t D a ta  S ou rces

L i v e s t o c k  & L i v e s t o c k  P ro d . 1 ,6 0 9 .00849 83 ,92

Crops 11 ,750 .06198 " 83 ,9 2

Food & K in d red  P roduc ts - 1 ,0 5 1 .00554 83 ,92

M a n u fa c tu r in g 103 .00054 104 ,129

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing 1 ,216 .00641. 113

Com m unications & P u b l i c  
U t i l i t i e s 4 ,9 0 9 .02589 ■ 1 9 ,2 1

R e a l  E s t a t e , F i n a n c e , & 
I n s u r a n c e 9 ,3 1 3  ■ . .04912 18

S e r v ic e s 4 ,347 .02293 101

S t a t e  & L o c a l  Government 65 ,486  a./ 116

Wages and S a l a r i e s  
T o t a l  G ross  I n p u t s

269 ,641  b / . 
383 ,097

.74699
1 .00000  c /

5 1 ,1 1 7 ,1 2 0 ,1 3 4

a /  G ra n ts  t o  S t a t e  and L o c a l  Government.
b"/ Wages and S a l a r i e s ,  1 4 1 ,6 1 9 ;  F e d e r a l  T r a n s f e r s . ,  1 2 8 ,0 2 2 .  
c /  C o e f f i c i e n t s  a r e  b a s e d  o n ly  on p u rc h a s e s ,  o f  t h e  g o v e rn m en t.



Resume: F ederal G overnm entP urchases-.and'T ransfers

T here  i s  no s i n g l e  s o u r c e  t h a t  g iv e s  d a t a  on F e d e r a l  r e c e i p t s  and 

e x p e n d i t u r e s  i n  t h e  s t a t e .  S ource  (115) gave  t h e  d e t a i l e d  c o l l e c t i o n s  

by t h e  I n t e r n a l  Revenue S e r v i c e . ' S ource  (112) l i s t e d  F e d e r a l  Revenue 

from  p u b l i c  l a n d s  by s o u rc e  o f  r e v e n u e .  S ource  (38) showed S o c ia l  

S e c u r i t y  c o n t r i b u t i o n s  and paym ents  by s e c t o r .  Source  (16) i n d i c a t e d  

t h e  s a l e s  o f  E l e c t r i c a l  Energy from  F e d e r a l  Power P r o d u c t i o n  s i t e s  g i v in g  

th e  q u a n t i t y  p u r c h a s e d  by e a ch  b u y e r .  T h is  in fo rm a t io n . ,  i s - c o m b in e d  i n  

T a b le  A-XVIa .  F e d e r a l  C o r p o r a t e - income t a x e s  w ere  t h e  o n ly  F e d e ra l  

c o l l e c t i o n s  t h a t  had  t o  be  e s t i m a t e d .  . I n  two s e c t o r s , Comm unications 

and P u b l i c  U t i l i t i e s  and R e a l  E s t a t e ,  F in a n c e ,  and I n s u r a n c e ,  c o r p o r a t e  

income t a x e s  p a i d  w ere  g i v e n - f o r - t h e  i n d u s t r i e s  . in  t h o s e  . s e c t o r s  p r o d u c in g  

t h e  m a jo r  s h a r e  o f  o u t p u t .  S ource  (121) was u sed  as  t h e  b a s i s  o f  

e s t i m a t i n g  t h e : c o r p o r a t e - i n c o m e ' t a x - o f  - t h e  o t h e r  s e c t o r s .

Wages and S a l a r i e s  and T r a n s f e r s  a c c o u n te d  . f o r  t h e  m a jo r  s h a re  o f  

F e d e r a l  e x p e n d i t u r e s  i n  t h e  s t a t e .  T h is  d a ta ,  was g iv e n  i n  t h e  s o u rc e s  

i n d i c a t e d  i n  T a b le  A-XVI. P u r c h a s e s  from  t h e  a g r i c u l t u r a l  s e c t o r s  a r e  

i n  r e a l i t y  s u b s id y  paym ents  t h a t  w ere ' t i e d  t o  p r o d u c t i o n .  ' Fo r  e x a m p le , 

p u r c h a s e s  from  t h e  l i v e s t o c k  s e c t o r  show $ 1 ,6 0 9 ,0 0 0 .  T h is  i s  th e  

payment f o r  wool and u n s h o r n - la m b s , b a s e d  on wool and lamb p r o d u c t i o n .  

F e d e r a l  Paym ents f o r  su ch  i te m s  as  ACP p r a c t i c e s  w h ich  a r e  n o t  t i e d  to  

p r o d u c t i o n ,  a r e  i n c l u d e d  i n  t r a n s f e r s  t o  Wages and S a l a r i e s . I n  g e n e r a l ,  

p u r c h a s e s  f rom  t h e  r e m a in in g  endogenous s e c t o r s  w ere  i n d i c a t e d  i n  t h e

s o u r c e s  shown f o r  e a c h  s e c t o r .



TABLE A-XVIa. .. FEDERAL .COLLECTIONS.

• S e c to r T o t a l '..
S o c i a l E x c i s e  & - 

. Stamp. Tax
G i f t . , . ,E s t a te , .  .C o r p o r a te - .  
Incom e,.. P e r s o n a l s  Income.

■■ N a t io n a l  F o r e s t s  & 
- E l e c t r i c i t y  -P ro d u c ts

L i v e s t o c k 1 ,0 0 4 131 169 704
Crops 674 254 210 210
Food 4 ,179 2 ,0 9 9 1 ,8 7 2 208
Lumber 4 ,9 4 3 4 ,4 0 3 404 136
M a n u fa c tu r in g 26 ,870 4 ,1 9 8  . 21 ,480 1 ,192
T r a n s p o r t a t i o n 2 ,188 . 1 ,7 9 2 74 322
Coimnunlcations. 18 ,139 2 ,6 1 1 284 13 ,464 1 ,7 8 0
R eal.  E s t a t e .8 ,973 - 2 ,8 1 6 251 5 ,9 0 6
M ining  . 11 ,057  • 3 ,8 4 0 1 ,3 3 1 5 ,8 8 6
S e r v i c e s . 5 ,9 5 5 5 ,0 1 8 553 384
T rade 17 ,899 16 ,384 952 563
C ons t . . ,  New 6 ,2 2 1 5 ,7 3 4 487.
C o n s t . ,  M a in t . 2 ,062 . 1 ,9 2 0 142
E x p o r ts 1 ,755 1 ,755
H ouseho lds 132 ,871 132 ,392

T o t a l . 244 ,790 51,200.. . 25 ,945  -. 157 ,174 10 ,471
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Government p u r c h a s e s  u n d e r s t a t e s  t h e  t r u e  amount o f  F e d e r a l  e x p e n d i ­

t u r e s  a t t r i b u t e d  t o  M on tana . M i l i t a r y  e x p e n d i t u r e s  a r e  l a c k i n g  e n t i r e l y .  

T h is  o m is s io n  can  be  f o r g i v e n  b e c a u s e  o f  t h e  m anner i n  w hich  m i l i t a r y  

e x p e n d i t u r e s  a r e  m ade.' A s id e  from  wages and s a l a r i e s  (which a r e  i n c l u d e d )  

m i l i t a r y  e x p e n d i t u r e s  would be f o r  i t e m s  n o t  p ro d u ce d  i n  M ontana.

M i l i t a r y  p r o c u r e m e n t -d o e s  n o t  go th ro u g h  th e  s t a t e  s e c t o r s .  I f  t o t a l  

m i l i t a r y  p ro c u re m e n t  was shown i n  t h e  F e d e r a l  s e c t o r ,  i t  would a p p e a r  

a s  an i n c r e a s e  i n  im p o r t s  p u r c h a s e d  by t h e  F e d e r a l  s e c t o r .  Thus what 

a t  f i r s t  g l a n c e  would  a p p e a r  to  b e  F e d e r a l  s p e n d in g  i n  t h e  s t a t e  does  

n o t  i n  r e a l i t y  c o n t r i b u t e  t o  t h e  M ontana  economy.

F e d e r a l  t r a n s f e r s  and p u r c h a s e s  combined a r e  a b o u t  one and one 

h a l f  t im e s  g r e a t e r  th a n  F e d e r a l  c o l l e c t i o n s  i n  t h e  s t a t e .  F e d e r a l  

paym ents  t o  i n d i v i d u a l s  (wages and t r a n s f e r s )  c o m p rise  1 7 .2  p e r c e n t  

o f  t h e  p e r s o n a l  income o f  t h e '  s t a t e »■ T h u s ,  t h e  F e d e r a l  governm ent 

c o n t r i b u t e s  a  c o n s i d e r a b l e  amount t o  the"M on tana  economy.
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TABLE A-XV II. HOUSEHOLDS SECTOR: PURCHASES, TECHNICAL COEFFICIENTS,
AND DATA SOURCES.

S e c to r
P u r c h a s e s
($ 1 ,0 0 0 )

T e c h n ic a l
C o e f f i c i e n t D a ta  Sou rces

L i v e s t o c k  & L i v e s t o c k  P rod 6 ,5 8 0 .00437 47

Crops 3 ,312 .00220 47

Food & K in d re d  P r o d u c t s 116 ,615 .07748 4 7 ,9 5 ,1 0 5

Lumber & Wood P r o d u c t s 57 .00004 8 ,105

M a n u fa c tu r in g 53 ,0 6 8 .03526 105 ,117

T r a n s p o r t a t i o n  & P u b l i c  
W arehousing 2 ,249 .00149 1 1 1 ,1 1 4 ,1 1 7

Com m unications & P u b l i c  
U t i l i t i e s 42 ,499 .02824 1 9 ,2 1

R e a l  E s t a t e ,  F i n a n c e , & 
I n s u r a n c e 68 ,587 .04557 1 8 ,7 2 ,7 9 ,8 9

S e r v ic e s 125,815 .08360 107 ,126

T r a d e , W h o le sa le  & R e t a i l 228 ,544 .15185 9 7 ,9 9 ,1 1 7 ,1 2 6

C o n s t r u c t i o n ,  M a in te n an c e 16 ,655 .03590 22 ,125

C o n s t r u c t i o n ,  New 54 ,026 .01107 117 ,125

Im p o r ts 422 ,745 .28089

S t a t e  & L o c a l  Government 123 ,270 .08190 7 4 ,1 0 3 ,1 1 6

F e d e r a l  Government 132 ,871 .08828 5 1 ,1 3 3

Wages and S a l a r i e s 39 ,432 .02620 1 1 7 ,128

P r o p e r t y  Income 
T o t a l  G ross  I n p u t s

68 ,715
1 ,5 1 6 ,1 7 0

.04566
1 .00000

1 1 7 ,128



142

/
Resume: H ouseho lds

The h o u s e h o ld  column s e c t o r  shows p e r s o n a l  c onsum ption  e x p e n d i t u r e s  

i n  t h e  s t a t e .  W ith some e x c e p t io n s  ( s e e  be low ) c onsum ption  e x p e n d i t u r e s  

by s e c t o r  w ere  d e te rm in e d  as  th e  r e s i d u a l  o f  t o t a l  s e c t o r  p r o d u c t i o n  minus 

a l l  s e c t o r  p u r c h a s e s  ( e x c e p t  H o u s e h o ld s ) .  The H ouseho lds  s e c t o r  e s t i m a t e s  

and c o e f f i c i e n t s  w ere  t h e n  compared t o  d a t a  from  (5 1 ) ,  (100) and (1 0 9 ) .

The e s t i m a t e s  w ere  i n  g e n e r a l , s m a l l e r  than, i n d i c a t e d  by  d a t a  from  t h e  

l a t t e r  s o u r c e s  w i t h  t h e  e x c e p t io n  o f  i m p o r t s .  T h is  i s  r e a s o n a b le  i n  

v iew  o f  t h e  f a c t  t h a t  M ontana i n d u s t r i e s , p a r t i c u l a r l y  m a n u f a c tu r in g ,  do 

n o t  p ro d u c e  s u f f i c i e n t  consumer goods f o r  t h e  Montana, p o p u l a t i o n .

D i r e c t  consumer p u r c h a s e s  and c o n su m p tio n  o f  a g r i c u l t u r a l  o u tp u t  was 

g iv e n  i n  (35) and ( 7 4 ) .  R e s i d e n t i a l  p u r c h a s e s  o f  e l e c t r i c  power and 

n a t u r a l  gas  w ere  g iv e n  i n  (15) and. (1 7 ) .  R e s i d e n t i a l  p u r c h a s e s  o f  

com m unica t ions  o u tp u t  w a s . t a k e n  from  T a b le  A -V I I Ia .

O u tp u t  o f  com m erc ia l  ban k s  p u r c h a s e d  by t h e  H ouseho lds  s e c t o r  was 

e s t i m a t e d  from  (14) and (1 0 0 ) .  I n s u r a n c e  p u r c h a s e s  by  H ouseho lds  was 

e s t i m a t e d  from  (5 6 ) .  R em ain ing  p u r c h a s e s  from  t h i s  s e c t o r  i n c lu d e d  R e a l  

E s t a t e  s e r v i c e s ,  s m a l l  l o a n s , r e t a i l  c r e d i t ,  e t c .  The e s t i m a t e  o f  t o t a l  

p u r c h a s e s  f rom  t h e  R e a l  E s t a t e ,  F in a n c e ,  and  I n s u r a n c e  s e c to r ,  compared 

f a v o r a b l y  w i t h  e s t i m a t e s  d e r i v e d  from  ( 5 0 ) ,  ( 1 0 0 ) ,  and ( 1 0 9 ) .  - C o n s t ru c ­

t i o n  e x p e n d i t u r e s  by H ouseho ld s  w ere  g iv e n  i n  (18) and (1 0 8 ) .

H ouseho ld  p u r c h a s e s  from  t h e  S t a t e  and L o c a l  Government s e c t o r  a r e  

t h e  t o t a l  t a x e s ,  l i c e n s e ,  e t c . ,  a s  shown i n  T a b le  A-XVa- S i m i l a r l y ,  

p u r c h a s e s  from  t h e  F e d e r a l  Government s e c t o r  a r e  as  shown i n  T a b le  A-XVIa .
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The P r o p e r t y  Income e s t i m a t e  o f  H ouseho ld s  p u r c h a s e s  r e f l e c t  r e n t  

p a i d  f o r  h o u s in g .  T h is  e s t i m a t e  was d e r iv e d '  a s  th e  p r o p o r t i o n  o f  r e n t e d  

h o u s in g  t o  owned h o u s in g  t im e s '  t h e  t o t a l  h o u s in g  e x p e n se  in. M ontana.

T o t a l  h o u s in g  e x p e n se  was e s t im a te d " .o n  t h e  " a s su m p t io n  t h a t  .housing  

e x p e n se  as  a  p e r c e n t a g e . o f  p e r s o n a l  in co m e"w as ' t h e  same , in  M ontana as 

i n  t h e  U n i te d  S t a t e s .

Wages and S a l a r i e s  p a id  .by H ouseho ld s  a r e  g iv e n  i n  (H O )  as. "O ther  

L abor  In co m e ."  Yard w o rk ,  baby  s i t t i n g ,  e t c . , a r e  i n c l u d e d  i n  t h i s  

c a t e g o r y .

T o t a l  H ouseho ld  e x p e n d i t u r e s  w e r e ■d e te rm in e d  by. s u b t r a c t i n g  P e r s o n a l  

S a v in g ,  g iv e n  i n  ( 6 2 ) ,  f rom  P e r s o n a l  Income ( H O ) .
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/
Resume: .Im port-Expo r t

E s t im a t e s  o f  im p o r ts  p u r c h a s e d  by each ' s e c t o r  w e re  d e te rm in e d  as  a 

r e s i d u a l  o f  t o t a l  o u tp u t  minus t h e  sum o f ' p u r c h a s e s  from  t h e  o th e r  

s e c t o r s .  P a r t  o f  t h e  im p o r t s  p u r c h a s e d 'b y  some s e c t o r s  w ere  g i v e n , 

su ch  a s  i n  s h ip m e n ts  o f  l i v e s t o c k  (35) and i n d u s t r i a l  m a c h in e ry  (8 1 ) .  

The im p o r t s  o f  e a ch  s e c t o r  a p p e a re d  r e a s o n a b l e  when compared to  t h e  . 

known im p o r t s .

N ine  s e c t o r s  e x p o r t e d  p a r t  o f  t h e i r  p r o d u c t i o n .  - S e c to r  e x p o r t s  

w ere  t r e a t e d  a s  t h e  r e s i d u a l  o f  s e c t o r  p r o d u c t i o n  minus t h e  p u r c h a s e s  

o f  t h e  o t h e r  s e c t o r s  i n  t h e  m odel.  I n  t h e  c a s e  o f  - the  F e d e r a l  Govern­

ment e x p o r t s ,  t h e  amount e x p o r t e d  ( i . e . , s o ld  o u t  o f ■s t a t e ) ,  was g iv e n  

i n  (16) .

The e x p o r t s  o f  t h e  t r a d e  s e c t o r  a r e  m a in ly  d u e - to  a g r i c u l t u r a l  

e x p o r t s ,  p a r t i c u l a r l y  g r a i n  e x p o r t s .  O u t - o f - s t a t e .p u r c h a s e r s  o f  

a g r i c u l t u r a l  p r o d u c t s  pay  f o r  t h e  s e r v i c e s  o f  Farm P r o d u c t s  w h o l e s a l e r s  

( g r a i n  e l e v a t o r s ,.- l i v e s t o c k  w h o l e s a l e r s ,  e t c . )  when th e y  p u r c h a s e  

a g r i c u l t u r a l  p r o d u c t s  from  M ontana.
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APPENDIX B— CONSOLIDATION OF THE’ TI. S. MATRIX OF’TECHNICAL COEFFICIENTS

Each s e c t o r ,  o f  t h e  M ontana m o d e l ' c o n t a i n s  one o r  more j  o f  th e  

s e c t o r s  o f  t h e  U.S.. m o d e l . T a b le  B - I  l i s t s  th e .M o n ta n a  s e c t o r s  and th e  

U .S . s e c t o r s '  c o n ta in e d  i n -e a c h .  T e n .o f  t h e  s e c t o r s  a r e  common to  b o th  

m o d e ls .  Of t h e  r e m a in d e r ,  t h e 'M o n t a n a 'm a n u f a c tu r i n g  s e c t o r  c o n ta i n s  17 

s e c t o r s  o f  t h e  U .S . m odel;  t h e  M i n i n g ' s e c t o r " c o n t a i n s  5 UvS. s e c t o r s ;  

S e r v i c e s ,  6 s e c t o r s ; ' C o m m u n ica tio n s ' and P u b l i c ' U t i l i t i e s , 3 s e c t o r s ;

R e a l  E s t a t e ,  F i n a n c e ,. and I n s u r a n c e ,  2 s e c t o r s .  I n d u s t r i e s  i n  t h e
r

r e m a in in g  s e c t o r s  o f  t h e  U .S . model a r e  n o t " p r e s e n t  -in M ontana , th u s  

a r e  i n c l u d e d  i n  t h e  I m p o r t - E x p o r t ' - s e c t o r  o f  t h e  M ontana m o d e l .

The p r o c e s s  u sed  t o  c o n s o l i d a t e  t h e  U .S . model t o . t h e  s i z e  o f  t h e  

M ontana model i s  d e s c r i b e d  i n  C henery  and C la r k .  T h e i r  e x p la n a t i o n

i n v o lv e s  o n ly  t h e  a g g r e g a t i o n  o f  two s e c t o r s  i n t o  o n e ,  b u t  t h e  p r o c e s s  

i s  a p p l i c a b l e -  t o  n  s e c t o r s .

The f i r s t  s t e p . o f  t h e  r e d u c t i o n  p r o c e s s  was t o  p a r t i t i o n  -the U .S . 

m a t r i x  i n t o  b l o c k s ,  e a c h  b l o c k  c o n ta in in g ,  t h e  s e c t o r s  t o  be c o n s o l i d a t e d .  

In  o r d e r  to  a c c o m p l i s h ' t h i s , t h e  U .S . m a t r i x  s e c t o r s  w ere  r e a r r a n g e d  

i n t o  t h e  o r d e r  shown i n - T a b l e  B - I . 'The  p a r t i o n i n g . p r o c e s s  t h e n , r e s u l t e d  

i n  a s q u a r e  m a t r i x ,  ' e a ch  p a r t i t i o n  o f  w hich  was a  s u b m a tr ix ,  -of one o r  

more p o s i t i v e  e l e m e n t s . The s u b m a t r i c e s  a l o n g ' t h e ' d ia g o n a l ,  o f  th e  

p a r t i t i o n e d  m a t r i x  a r e  n e c e s s a r i l y ' s q u a r e ,  w h i l e  t h o s e  o f f - d i a g o n a l  s u b -  

m a t r i c e s ’ a r e  i n  g e n e r a l  n o t ' s q u a r e .

The n e x t  s t e p  was t h e  column a d d i t i o n  o f  t h e  e le m e n ts  w i t h i n  each  

s u b m a t r ix ,  t h e r e b y  r e d u c i n g  e a ch  s u b m a t r ix  t o  t h e  o r d e r  ( I  x  n ) , w here 

n i s  t h e  number o f  U .S . s e c t o r s  c o n ta i n e d  i n  t h e  . a p p r o p r i a t e  M ontana

s e c t o r . F o r  e x a m p le , n o f  t h e  M a n u fa c tu r in g  s u b m a t r ix  i s  17.
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TABLE B - I . CORRESPONDANCE OF MONTANA AND U .S. SECTORS.

Montana S e c to rs U.S. S e c to rs

I . L iv e s to c k  & L iv e s to c k  P ro d u c ts 1 .1 L iv e s to c k  & L iv e s to c k  P roducts
2. Crops 2 .1 O ther A g r ic u l tu r a l  P roduc ts
3. Food & K indred P ro d u c ts 3 .1 Food & K indred P ro d u c ts

4. Lumber and Wood P ro d u c ts 4 .1 Lumber & Wood P ro d u c ts , excep t
c o n ta in e rs

5. M anufactu ring 5 .1 A pparel
5 .2 H ousehold F u rn i tu re
5 .3 P aper & A llie d  P ro d u c ts
5 .4 P r in t in g  & P u b lish in g
5 .5 Chemicals & S e le c te d  Chemical P rod .
5 .6 P etro leum  R e fin in g  & R e la ted  P rod . ■
5 .7 Rubber & M isc. P l a s t i c s  P roducts
5 .8 L ea th e r Tanning & I n d u s t r i a l  L ea th e r

P roducts
5.9 S tone & Clay P ro d u c ts
5 .10 Prim ary N onferrous M eta ls M anufactures
5 .11 H ea tin g , Plum bing & S t r u c tu r a l  M etal

P roducts
5 .12 O ther F a b r ic a te d  M eta l P roducts
5.13 C o n s tru c tio n , M ining & O il F ie ld  M achinery
5.14 Machine Shop P ro d u c ts
5 .15 O ther T ra n s p o r ta t io n  Equipment
5 .16 S c ie n t i f i c  & C o n tro l l in g  In s tru m en ts
5.17 M isce llaneous M anufactu ring

6. T ra n s p o r ta t io n  & P u b lic  W arehousing 6 .1 T ra n sp o r ta t io n  & P u b lic  W arehousing

7. Communications & P u b lic  U t i l i t i e s 7 .1 Comm unications, ex cep t Radio & T.V.
7 .2 Radio & T.V. B ro ad cas tin g
7 .3 E le c t r i c ,  Gas, W ater & S a n ita ry  S e rv ic e s

8. R eal E s ta t e ,  F in an ce , and In su rance- 8 .1 F inance & In su ra n c e
8 .2 R eal E s ta te

9. M ining 9 .1 N onferrous M etal Ores M ining
9 .2 Coal M ining
9 .3 Crude P etro leum  & N a tu ra l Gas
9 .4 S tone & Clay M ining & Q uarrying
9 .5 Chemical & F e r t i l i z e r  M inera l M ining

10. S e rv ice s 10 .1 H o te ls ; P e rs o n a l & R ep a ir  S e rv ic e s ,
excep t Autos

10 .2 B usiness S e rv ice s
10.3 R esearch & Development S erv ices
10 .4 A utom obile R ep a ir & S e rv ice s
10.5 Amusements
10.6 M edical, E d u c a tio n a l S e rv ices

11. T rad e , W holesale and R e ta i l 1 1 .1 W holesale and R e ta i l  Trade

12. C o n s tru c tio n , M aintenance 12 .1 C o n s tru c tio n , M aintenance

13. New C o n s tru c tio n 1 3 .1 New C o n s tru c tio n

14. S ta te  and L ocal Government 14 .1 S ta te  and L ocal Government

15. F e d e ra l Government 15 .1 F e d e ra l Government

16. Im ports 16 .1 A ll  s e c to r s  i n  th e  U .S. model th a t  d id  n o t 
e x i s t  in  th e  Montana economy. For exam ple, 
Tobacco M an u fac tu res .
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The t h i r d  s t e p  was to  c a l c u l a t e ' t h e  w e ig h te d  a v e ra g e  o f  t h e  n

.e le m e n ts  i n  e ach  s u b m a t r ix .  R e c a l l  t h a t  t h e  e le m e n ts  o f  t h e  t e c h n i c a l
x

c o e f f i c i e n t  m a t r i x  a r e  a . . " =  —rA. The w e ig h t  o f  .each c o e f f i c i e n t  i n
1J .

J

t h e  w e ig h te d  a v e ra g e  i s  t h e r e f o r e  t h e  p r o p o r t i o n  o f  e a ch  s u b s e c t o r s  

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

c o n s o l i d a t i o n  e q u a t i o n  i s

t i  AaRl Aj A
3 j  3

w here  a^ i s  t h e  j  ^  e le m e n t  o f  t h e  I x n  s u b m a t r ix ,  i s  t h e  o u tp u t  

o f  t h e  j s e c t o r  o f  t h e  sub m a t r ix ' ,  and k l  l o c a t e s  t h e  s p e c i f i c  sub ­

m a t r i x  b e in g  a g g r e g a t e d .  Thus t h e  e le m e n ts  o f  e a ch  ..of t h e  s u b m a t r i c e s  

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

e le m e n t  a* .k l

N ote  t h a t , f o r  t h e  s e c t o r s  common t o  b o th  m a t r i c e s ,  t h e  .s u b m a t r ic e s  

c o n ta in e d  o n ly  one e l e m e n t . " T hus ,  f o r  t h e  s e t  o f  s e c t o r s ,  S =  ( 1 , 2 , 3 ,  

4 , 6 , 1 1 , 1 2 , 1 3 , 1 4 ,  & 15) t h e r e  i s ' t h e  d i r e c t  c o r r e s p o n d e n c e  p ^  = a ^  = 

a*^ , k , l  e S.

To i l l u s t r a t e  t h e  r e d u c t i o n  c o n s o l i d a t i o n  p r o c e s s ,  assum e t h a t  a

4 x 4  m a t r i x  M1 w i th '  s e c t o r s  V1 , V0 , V , and V. must be  r e d u c e d  t o  a .
I  I  Z  o  4

2 • x 2 m a t r i x  w i t h  s e c t o r s  V^ and V^, V^ b e in g  t h e  a g g r e g a t e  o f  V^,

V^, and V^. The s t e p s  o f  t h e  c o n s o l i d a t i o n  p r o c e s s ,  a lo n g  w i t h  t h e  

changes  i n  t h e  m a t r i x  a r e  as  f o l l o w s .
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' S tep  I . — The o r i g i n a l  m a tr ix "  i s  shown a s  F ig u re  B -I.-  - R e a r ra n g e  t h e  

m a t r i x  so  t h a t  t h e . s e c t o r s  to  be a g g r e g a te d  (V^, V ^ , and V^) w i l l  be 

c o n t ig u o u s ' ,  a s  shown i n  F igure- ' B -2 .  Then p a r t i t i o n  ".the. m a t r ix ,  -so t h a t  

e a ch  b l o c k  c o n t a i n s  t h e . e l e m e n t s  to " b e  c o n s o l i d a t e d .

>H

i>
° V4 "

i—
I

CM .1

I 
"

V2 .2

i—
I .1 0 ■

CO
>

 
I .4

i—
I

I—
I .3

V4

. H

.3 .2 .4

F ig u r e  B - I .

V2

vI V3 V4

.1 ; 2

i—I 0

V1 .2

t—I 

I______L .2>C° I—I .4 .1

CO

CO I—I CM .4

F ig u r e  B -2 .

S tep  2 . — Add t h e  column e le m e n ts  o f  t h e  s u b m a t r i c e s ,  t h e r e b y  r e d u c in g  

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

< fo

v i V3 4
^

i—I 

•

.2

i—I 0

V5 . 6 . 6 .4 .9

S tep  3 . — To c a l c u l a t e  t h e  w e ig h te d  a v e r a g e , ' assum e t h e  o u tp u t  v e c t o r  

X = X1 X2 X^ X^ = 2 4 5 3 .  The w e ig h ts  a r e  t h e r e f o r e

j  = I , 3 ,  and 4 .

The e le m e n ts  a * ,  o f  t h e  f i n a l  c o n s o l i d a t e d  m a t r i x  a r e  
i J



F ilm ed  a s  r e c e i v e d

w i th o u t

UNIVERSITY MICROFILMS.
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a I l ,1 , a*Jl = .6 ,

a 12 = x + ( • I  x  »5) + ( O x  . 3)  = . 09

a 22 = ^ x  *2) + ( . 4  x  .5 )  + ( . 9  x .3 )  = .59

and t h e  c o n s o l i d a t i o n  i s  c o m p le te d .
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