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Abstract:
This research effort is aimed at determining empirical least squares regression models for employment,
in- and out-migration, and income distribution. Secondary data are used exclusively. The observation
units are 181 non-metro counties in the Northern Great Plains Region of the United States.

The statistical results show that all four models are directly linked to variations in the economic bases
of counties. To some extent, this allows the models to be used concurrently in determining impacts.

It was hypothesized and shown that the multiplier effect for employment varies with industry, scale of
operation of the various industries, and location in economic space. This conclusion along with the
successful inclusion of migration and income distribution suggests that the approach taken in this study
is a possible alternative to standard aggregate economic base and input-output studies. 
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ABSTRACT

T h is  .r e s e a rc h  e f f o r t  i s  aim ed a t  d e te rm in in g  e m p i r ic a l  l e a s t  
s q u a re s  r e g r e s s i o n  m odels f o r  em ploym ent, i n -  and o u t - m ig r a t io n ,  and 
incom e d i s t r i b u t i o n .  S e c o n d a ry  d a ta  a r e  u se d  e x c lu s iv e ly .-  The o b s e rv e  
t i o n  u n i t s  a r e  181 n o n -m e tro  c o u n t ie s  i n  th e  N o r th e rn  G re a t P l a in s  
R eg ion  o f  th e  U n ite d  S t a t e s .

The s t a t i s t i c a l  r e s u l t s  show t h a t  a l l  f o u r  m odels a r e  d i r e c t l y  
l in k e d  to  v a r i a t i o n s  i n  th e  econom ic b a s e s  o f  c o u n t i e s . To some 
e x t e n t , t h i s  a llo w s  th e  m odels to  be  u se d  c o n c u r r e n t ly  i n  d e te rm in in g  
im p a c ts .

I t  was h y p o th e s iz e d  and shown t h a t  th e  m u l t i p l i e r • e f f e c t  f o r  
em ploym ent v a r i e s  w i th  i n d u s t r y ,  s c a l e  o f  o p e r a t io n  o f  th e  v a r io u s  
i n d u s t r i e s ,  and l o c a t io n  i n  econom ic s p a c e .  T h is  c o n c lu s io n  a lo n g  
w ith  th e  s u c c e s s f u l  i n c l u s io n  o f  m ig r a t io n  and incom e d i s t r i b u t i o n  
s u g g e s ts  t h a t  th e  a p p ro a c h  ta k e n  i n  t h i s  s tu d y  i s  a  p o s s ib l e  a l t e r n a ­
t i v e  to  s ta n d a r d  a g g re g a te  econom ic b a s e  and in p u t - o u tp u t  s t u d i e s .



CHAPTER I

INTRODUCTION

S ta te m e n t  o f  th e  P rob lem

Econom ic c o n d i t io n s  i n  th e  n a t i o n  and w o r ld  a r e  im p o sin g  e x t e r n a l  

p r e s s u r e s  on n a t u r a l  r e s o u r c e s  d ev e lo p m en t i n  th e  N o r th e rn  G re a t P l a i n s .  

The a d v e n t o f  th e  e n e rg y  c r i s i s  i s  a  s a l i e n t  exam p le . D evelopm ent o f  

th e  c o a l  r e s o u r c e  i n  th e  a r e a  c o u ld  in c lu d e  o n - s i t e  g e n e r a t io n  a n d /o r  

g a s i f i c a t i o n  p l a n t s  as w e l l  a s  s t r i p  m in in g . The m in in g  a c t i v i t y  

i t s e l f  r e q u i r e s  l im i t e d  l a b o r  b u t  d i r e c t  l a b o r  r e q u ir e m e n ts  f o r  e l e c t r i c  

pow er p l a n t s  r a n g e  from  300 to  5 0 0 , and f o r  g a s i f i c a t i o n  th e  p r im a ry  

l a b o r  p r o j e c t i o n s  a p p ro a c h  3 ,0 0 0 .

The i m p l ic a t i o n s  o f  su c h  d e v e lo p m e n t, a l th o u g h  much o f  i t  i s  s t i l l  

s p e c u l a t i v e ,  a r e  m ore s t r i k i n g  when c o n s id e re d  i n  t h e  c o n te x t  o f  th e  

e x i s t i n g  s t a t e  o f  econom ic  d ev e lo p m en t i n  th e  r u r a l  G re a t  P l a in s  r e g io n .  

The i n d u s t r i a l  b a s e  i s  a lm o s t e x c lu s iv e ly  a g r i c u l t u r a l .  The a v e ra g e  

c o u n ty  h a s  a  t o t a l  p o p u la t io n  o f  o n ly  9 ,7 6 5 . T h is  t r a n s l a t e s  to  a pop­

u l a t i o n  d e n s i t y  o f  a b o u t one p e rs o n  p e r  s q u a re  m i le .  The l o c a l  

com m un ities  (few  tow ns l a r g e r  th a n  1 0 ,0 0 0  p o p u la t io n )  e x i s t  p r im a r i ly  

to  s e r v e  th e  n e ed s  o f  th e  dom inan t a g r i c u l t u r a l  s e c t o r .  The econom ies 

and p o p u la t io n s  o f  t h e s e  com m un ities  a r e  s t a b l e  and th e y  m ig h t b e  con­

s id e r e d  f r a g i l e .  W hereas th e  im p a c ts  o f  a m a jo r  d ev e lo p m en t can  b e  

a s s im u la te d  i n  a  l a r g e  w e l l^ d e v e lo p e d  r e g io n  and th e  e f f e c t s  m u ted , th e  

l o c a l  a r e a  im m e d ia te ly  s u r ro u n d in g  th e  a c t i v i t y  m ig h t s u f f e r  from  d i s ­

p r o p o r t i o n a t e  g ro w th . G iven  th e  c o n f i g u r a t io n  o f  th e  a v e ra g e  c o u n ty  ■
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even  m in im a l1 g row th  w i l l  c a u se  d r a s t i c  ch an g es  i n  com m unity n eed s  f o r  

s c h o o ls ;  r o a d s ,  s e w e rs ,  and o th e r  com ponents o f  th e  l o c a l  i n f r a s t r u c t u r e .  

L o c a l p la n n e r s  w i l l  b e  c o n f ro n te d  w i th  d e c is io n s  on th e  l e v e l  o f  expan­

s io n  n e e d e d , when to  u n d e r ta k e  th e  e x p a n s io n , and how to  pay  th e  b i l l s  

g iv e n  th e  e x i s t i n g  t a x  s t r u c t u r e .  The p ro b lem  i s  compounded by  th e  

la c k  o f  im p a c t e s t im a te s  f o r  th e  l o c a l  a r e a  s p e c i f i c a l l y ,  and th e  

g e n e r a l  u n c e r t a i n t y  s u r ro u n d in g  th e  d e v e lo p m en t.

J u s t i f i c a t i o n  f o r  t h e  S tu d y

Two m ethods t y p i c a l l y  a r e  u sed  to  d e te rm in e  em ploym ent im p a c ts  due 

to  changes i n  an  econom ic s t r u c t u r e .  The In p u t-O u tp u t  a p p ro a c h  i s  

w e l l  d e v e lo p e d  and d e s i r a b l e  b e c a u s e  i t  d e m o n s tra te s  th e  i n t e r a c t i o n s  

i n  an econom y. The h ig h  c o s t  o f  o b ta in in g  d a ta  to  c o n s t r u c t  su ch  a 

s tu d y  u s u a l ly  l i m i t s  i t s  a p p l i c a b i l i t y  to  s t a t e  o r  r e g i o n a l  a r e a s .  The 

o th e r  common te c h n iq u e  i s  econom ic b a s e  a n a l y s i s .  T h is  a p p ro a c h  i s  

in e x p e n s iv e  due to  th e  u s e  o f  r e a d i l y  a v a i l a b l e  s e c o n d a ry  d a t a ,  b u t  

does n o t  p r o v id e  d e t a i l e d  in fo r m a t io n  a b o u t th e  r e l a t i o n s h i p s  b e tw een  

s e c t o r s  i n  th e  econom y. T h ese  s h o r t- c o m in g s  i n  th e  a v a i l a b l e  t o o l s  

h a v e  i n  th e  p a s t  f o rc e d  p la n n e r s  to  u s e  s t a t e  o r  r e g i o n a l  m odels to  

c a l c u l a t e  th e  im p a c ts .  Then th e y  r e l y  on in fo rm ed  g u e s se s  as  to  w hat 

p o r t i o n  o f  th e  t o t a l  im p a c t a c c ru e d  to  th e  l o c a l . a r e a .

The p r e s e n t  te c h n iq u e s  f o r  e x a m in in g  econom ic im p a c ts  g e n e r a l ly  a r e  

l i m i t e d  to  e s t im a t in g  n e t  em ploym ent a n d /o r  incom e c h a n g e s . Two o th e r
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im p o r ta n t  com ponents o f  a l o c a l  economy u s u a l l y  o v e r lo o k e d  a r e  m ig ra ­

t i o n ,  and incom e d i s t r i b u t i o n  p a t t e r n s .  The common l i n k  b e tw een  th e s e  

two e le m e n ts  and th e  m u l t i p l i e r  a p p ro a c h  i s  t h a t ,  i n  th e o r y ,  a l l  t h r e e  

s h o u ld  b e  a f f e c t e d  b y  ch an g es  i n  th e  l o c a l  econom ic b a s e .  Employment 

m u l t i p l i e r s  e s t im a te  th e  t o t a l  num ber o f  new jo b s  t h a t  w i l l  b e  a v a i l a b l e  

due  to  d e v e lo p m e n t. I n  th e o r y  th e n ,  a  m ig r a t io n  m odel s h o u ld  p ro v id e  

some e s t im a te s  as  to  th e  num bers o f  p e o p le  who w i l l  move i n  and o u t 

o f  th e  a r e a ,  w h ere  th e y  w i l l  come from  and g o , and w hat r e l a t e s  to  

t h e i r  c h o ic e  o f a  p a r t i c u l a r  d e s t i n a t i o n .  T h is  e le m e n t i s  im p o r ta n t  

b e c a u s e  in co m in g  and o u tg o in g  p e rs o n s  h av e  d i f f e r e n t  im p l ic a t i o n s  

f o r  th e  l o c a l  i n f r a s t r u c t u r e  th a n  d o e s , f o r  i n s t a n c e ,  a  r e d u c t io n  i n  

th e  n a t u r a l  f e r t i l i t y  r a t e .  Incom e d i s t r i b u t i o n  a l s o  h a s  f a r - r e a c h i n g  

im p l ic a t i o n s  f o r  th e  l o c a l  com m unity. W il l  th e  d eve lopm en t re d u c e  o r  

i n c r e a s e  t h e  num ber o f  low -incom e f a m i l i e s  and w h a t a r e  th e  c h a r a c t e r ­

i s t i c s  o f  t h i s  segm ent o f  t h e  p o p u la t io n ?  E s t im a te s  o f  t h i s  s o r t  w ould  

b e  u s e f u l  i n  d e te rm in in g  t a x  n eed s  v e r s u s  th e  e x i s t i n g  t a x  b a s e .

O b je c t iv e s  ,

The o b j e c t iv e  o f  t h i s  s tu d y  i s  to  p r o v id e  some e m p i r ic a l  e s t im a te s  

o f  l o c a l  im p a c ts  u s in g  te c h n iq u e s  o th e r  th a n  I /O  o r  s ta n d a r d  econom ic 

b a s e .  T h is  o v e r a l l  o b j e c t i v e  w i l l  b e  o b ta in e d  b y  s p e c i f y in g  and t e s t i n g  

t h r e e  m o d e ls :

I )  An em ploym ent m u l t i p l i e r  m odel w h ich  i s  a p p r o p r i a t e  to  l o c a l  

a r e a s  w h ich  h av e  d i f f e r e n t  c h a r a c t e r i s t i c s .
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2) G ross in - ' and o u t - m ig r a t io n  m odels  w h ich  r e l a t e  econom ic 

c o n d i t io n s  i n  l o c a l  com m un ities  to  p o p u la t io n  m ovem ents.

3) An incom e d i s t r i b u t i o n  m odel w h ich  l i n k s  incom e v a r i a t i o n s  

to  d i f f e r i n g  la n d  u s e  p a t t e r n s  and  o th e r  so c io e c o n o m ic  

c o n d i t io n s .

D e s c r ip t io n  o f  t h e  S tu d y 'A re a ,
P r o c e d u r e s ,  arid D ata

The a r e a  u se d  f o r  t h e  s tu d y ,  h e r e a f t e r  r e f e r r e d  to  a s  th e  P l a in s  

A re a , i n c lu d e s  th e  e a s t e r n  p a r t  o f  M ontana, a l l  o f  N o rth  and S outh  

D a k o ta , n o r t h - e a s t e r n  C o lo ra d o , and ro u g h ly  th e  e a s t e r n  h a l f  o f  

Wyoming. T h is  d i v i s i o n  was made by  th e  Econom ic R e se a rc h  S e r v ic e  and 

c lo s e l y  p a r a l l e l s  th e  C ensus B o u n d a rie s  f o r  S t a t e  Econom ic A re a s .

F ig u re  I  i l l u s t r a t e s  th e  g eo g rap h y  o f  t h e  s tu d y  a r e a  i n  r e l a t i o n  to  th e  

t o t a l  U n ite d  S t a t e s .  T a b le  I  l i s t s  th e  191 c o u n t ie s  i n  t h e  P la in s  

s tu d y  a r e a  by s t a t e  and S t a t e  Econom ic A re a s .

P ro c e d u re s  a r e  to  e s t im a te  each  o f  th e  fo u r  m odels u s in g  th e  

o r d in a r y  l e a s t  s q u a re s  r e g r e s s i o n  te c h n iq u e .  The r e g r e s s i o n  c o e f f i c i e n t s  

i n  th e  e s t im a t in g  e q u a t io n s  a r e  th e n  f o rm a tte d  as  im p a c t m u l t i p l i e r s .

T h is  g r e a t l y  re d u c e s  th e  c o m p le x ity  o f  im p le m e n ta t io n  o f - t h e  m odels by  

p l a n n e r s .

S e c o n d a ry  d a ta  a r e .u s e d  e x c lu s i v e l y .  M o st o f  th e  d a t a . a r e  e i t h e r  

from  C ensus o r  O f f ic e  o f  B u s in e s s  E conom ics c o m p i la t io n s .  A l l  d a ta  u se d  

i n  th e  em ploym ent m u l t i p l i e r  m odel and much o f  th e  d a ta  f o r .  th e  incom e



F ig u re  I .  P l a in s  S tudy  A rea .
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TABLE I .  PLAINS AREA: 191 COUNTIES INDEXED BY STATE AND STATE
ECONOMIC AREA,

S t a t e  ■ SEA # . . C o u n tie s

N o rth  D a k o ta . I Adams, B i l l i n g s , Bowman, D unn,. G olden 
V a l le y ,  G ra n t,  H e t t i n g e r ,  M cK enzie, M e rc e r , 
M o rto n , O l i v e r ,  S io u x , S lo p e , S ta r k

2 B u rk e , B u r le ig h ,  D iv id e ,  Emmons, K id d e r , 
L ogan , M c In to s h , M cLean, M o u n tr a i l ,  S h e r i ­
d a n , W illia m s

3 B a rn e s , B en so n , B o t t in e a u ,  C a v a l i e r ,  Eddy;, 
F o s t e r ,  G r ig g s ,  La M oure, M cHenry, N e ls o n , 
P i e r c e ,  Ram sey, R e n v i l l e ,  R o l e t t e ,  S t e e l e ,  
S tu ts m a n , Tow ner, W ard, W ells

4 C a s s * , G rand F o r k s , P em b ina , T r a i l l ,  W alsh

5 D ic k e y , Ransom, R ic h la n d , S a rg e n t

S o u th  D ak o ta  I B e n n e t t ,  B u t t e ,  C o rso n , C u s te r ,  Dewey, F a l l  
R iv e r ,  H aakon, H a rd in g , J a c k s o n ,  J o n e s ,  
L aw ren ce , Lyman, M eade, M e l l e t t e ,  P e n n in g ­
t o n ,  P e r k in s ,  S hannon , S t a n le y ,  Todd, 
W ashabaugh, Z ie b ac h

2 B e a d le , Brown, C am pbell, C la r k ,  Day, Edm unds, 
F a u lk ,  H and, H ughes, H yde, M cP herson ,
M a r s h a l l , P o t t e r ,  S p in k , S u l ly ,  W alw orth

3 A u ro ra , Bon Homme, B r u le ,  B u f f a lo ,  C h a r le s  
M ix, D a v id so n , D o u g la s , G re g o ry , H anson , 
H u tc h in s o n , J e r a u l d , McCook, M in e r , San­
b o r n ,  T r ip p

4 B ro o k in g s , C o d in g to n , D e u e l ,  G ra n t,  H am lin , 
K in g s b u ry , R o b e r ts

5 C la y , L a k e , L in c o ln ,  M innehaha* , Moody, 
T u r n e r , U n io n , Y ankton

M ontana 2 B la in e ,  C a sc a d e * , C h o u te a u , D a n ie l s , Dawson, 
F a l lo n ,  F e r g u s ,  G l a c ie r ,  H i l l ,  J u d i t h  B a s in ,  
L i b e r t y ,  McCone, P h i l l i p s ,  P o n d e ra , P r a i r i e ,  
R ic h la n d , R o o s e v e l t ,  S h e r id a n ,  T e to n , T o o le , 

.V a l le y ,  W ibaux
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TABLE I . ( c o n t in u e d ) .

S t a t e SEA # C o u n tie s

3 B ig H o rn , C a rb o n , S t i l l w a t e r ,  Y e llo w sto n e *

4 C a r t e r , C u s te r ,  G a r f i e ld ,  G olden V a l le y ,  
M u s s e l s h e l l ,  P e tro le u m , Pow der R iv e r ,  
R osebud , Sw eet G ra s s , T r e a s u r e ,  W heatland

Wyoming 2 B ig  H o rn , C am p b e ll, C o n v e rse , C rook , 
F re m o n t, G oshen , Hot S p r in g s ,  J o h n so n , 
L a ra m ie , N io b r a r a ,  P a r k ,  P l a t t e ,  S h e r id a n , 
W a sh a k ie , W eston

C o lo rad o 3 L a r im e r , L ogan , M organ, S edgw ick , Weld

4 C heyenne, D o u g la s* , E l b e r t ,  K iow a, K it  
C a rso n , L in c o ln ,  P h i l l i p s ,  W ash in g to n , 
Yuma

A A dam s* ,A rapahoe* , D en v e r* , J e f f e r s o n *

D B o u ld e r*

*T hese a r e  th e  t e n  S ta n d a rd  M e tr o p o l i ta n  S t a t i s t i c a l  A re a s  (SMSA's) 
and f r i n g e  c o u n t ie s  o f  SMSA's w i th  a  p o p u la t io n  l e s s  th a n  o r  e q u a l 
to  1 ,0 0 0 ,0 0 0 .
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TABLE I I .  PLAINS AREA: RAND McNALLY DESIGNATED REGIONAL TRADE CENTERS,

S t a t e T rad e  C e n te r

Wyoming Cheyenne ( S c o t t s  B l u f f , Nebr . )
C a sp e r
S h e r id a n  N

C o lo rad o G re e le y
C o lo rad o  S p r in g s
G rand J u n c t io n
D enver
P u e b lo
Durango

M ontana M ile s  C i ty  
. B i l l i n g s  

G re a t  F a l l s  
H avre  
Bozeman 
H e le n a  
K a l i s p e l l  
M is s o u la  
B u t te

N o rth  D ako ta W i l l i s t o n
D ic k in so n
B ism ark
M inot
G rand F o rks  
F argo

S o u th  D ako ta R ap id  C ity
A berdeen
H uron
M itc h e l l  (S io u x  C i ty ,  Iowa)
W atertow n
S io u x  F a l l s



9

d i s t r i b u t i o n  s e c t i o n  was r e c e iv e d  y i a  m a g n e tic  t a p e .  R em aining 

d a ta  w ere  g a th e r e d  a t  th e  M ontana S t a t e  U n iv e r s i ty  l i b r a r y  and com­

p u t e r i z e d .

The o b s e r v a t io n  m a t r ix  f o r  t h e  m ig r a t io n  m odels i s  b a s e d  on S t a te  

Econom ic A re a s , I /  and th e  48 c o n tig u o u s  s t a t e s  w h i le  th e  incom e d i s t r i ­

b u t io n  and em ploym ent m u l t i p l i e r  e q u a t io n s  a r e  c a lc u l a t e d  u s in g  non­

m e tro  c o u n t i e s  a s  th e  sam p le  o b s e r v a t io n  u n i t , 2 /

O r g a n iz a t io n  o f  th e  S tu d y

The b a la n c e  o f  t h i s  s tu d y  c o n s i s t s  o f  f o u r  c h a p te r s .  C h a p te r  T I ,  

"Incom e D i s t r i b u t i o n  M o d e l,"  i s  d e v o te d  to  t e s t i n g  h y p o th e s e s  w hich  

l i n k  low -incom e f a m i l i e s  to  v a r i a t i o n s  i n  th e  econom ic b a s e  o f c o u n t ie s  

( la n d  u s e  p a t t e r n s )  and s e v e r a l  t r a d i t i o n a l  v a r i a b l e s .

I n  C h a p te r  I I I ,  " M ig ra t io n  M o d e ls ,"  e s t im a t in g  e q u a t io n s  f o r  g ro s s  

i n -  and o u t - m ig r a t io n  p a t t e r n s  a r e  d e te rm in e d . The s i g n i f i c a n c e  o f  

th e  v a r io u s  h y p o th e s e s  and i l l u s t r a t i o n s  o f  th e  m odel a r e  exam ined .

C h a p te r  IV , "Em ploym ent M u l t i p l i e r  M o d e l,"  p ro v id e s  l e a s t  s q u a re s  

e s t im a te s  o f  p a r t i a l l y  d i s a g g r e g a te  em ploym ent m u l t i p l i e r s  f o r  a g r i ­

c u l t u r e ,  m in in g , m a n u fa c tu r in g , and t r a n s p o r t a t i o n .  T hese  e s t im a te s

I /  The l o g i c  b e h in d  th e  b o u n d a r ie s  f o r  S t a t e  Econom ic A reas  (SEA’-s) i s  
o u t l i n e d  i n  th e  B ureau  o f  t h e  C ensus p u b l i c a t i o n , e s t a t e  Econom ic 
A r e a s , P ( 2 ) -IO B .

2 / S ee f o o tn o te  to  T a b le  I .
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a r e  th e  c ru x  o f  t h e  s tu d y  a s  th e  em ploym ent e s t im a te s  c a lc u l a t e d  from  

them  a r e  th e  i n p u ts  f o r  th e  tw o ' p r e v i o u s ly  m en tio n e d  m o d e ls .

C h a p te r  V, ^ I l l u s t r a t i o n ,  Summary, and C o n c lu s io n s ,u i s  an 

i l l u s t r a t i o n  o f  t h e  t h r e e  m odels  and sum m arizes th e  f in d in g s  o f  t h i s

s tu d y .



INCOME DISTRIBUTION MODEL

CHAPTER I I

The m odel d e v e lo p e d ' i n  t h i s  c h a p te r  i s  in te n d e d  to  e x p la in  th e  

so c io e c o n o m ic  s t r u c t u r e  a s s o c i a te d  w i th  d i f f e r e n c e s  i n  th e  d i s t r i b u t i o n  

o f  incom e b e tw e en  th e  181 P l a i n s  c o u n t i e s .  M u l t ip le  r e g r e s s i o n  i s  

u se d  to  t e s t  h y p o th e s e s  draw n from  v a r io u s  t h e o r i e s  o f  th e  s i z e  d i s t r i b u ­

t i o n  o f  incom e.

N o rm ally  incom e d i s t r i b u t i o n  i s  c a l i b r a t e d  and d i s c u s s e d  i n  te r m s ' 

o f  th e  L o re n ze  C urve and i t s  a s s o c i a te d  G in i R a tio  [15 ]'. The G in i 

R a tio  i s  d e s c r i p t i v e  r a t h e r  th a n  p r e d i c t i v e .  I t  m ea su res  n o n -u n ifo rm ity  

i n  th e  d i s t r i b u t i o n  o f  incom e, b u t  f a i l s  t o  i n d i c a t e  th e  s o u r c e .  The 

uneven  d i s t r i b u t i o n  may b e  due to  a  d i s p o r t i o n a t e l y  l a r g e  num ber o f 

w e a l th y  f a m i l i e s  o r  low -incom e f a m i l i e s . The G in i R a t io  t r e a t s  b o th  

e x tre m e s  w i th  th e  same in d e x ,  a l th o u g h  th e  two have  v a s t l y  d iv e r g e n t  

s o c i a l  and econom ic i m p l i c a t i o n s . The a p p ro a c h  ta k e n  h e r e  w i l l  s c r u ­

t i n i z e  uneven  incom e d i s t r i b u t i o n  by. e x a m in in g  th e  lo w er t a i l  o f  th e  

L o ren ze  C urve as th e  o r i g i n  o f  e x i s t i n g  n o n - u n if o rm i ty .  The p o p u la t io n  

w h ich  c h a r a c t e r i z e s  t h i s  s e c t i o n  o f  th e  c u rv e  h a s  w e l f a r e ,  t a x  b a s e ,  

p r o d u c t i v i t y ,  and o t h e r  p o s s ib l y  n e g a t iv e  c o n seq u en ces  f o r  th e  l o c a l  

com m unity. ' . . - -

E x p la n a t io n s  f o r  skew ness i n  t h e  incom e c u rv e  f a l l  i n  one o f  two 

c a t e g o r i e s :  ( I )  t h e  n a tu r a l ,  phenom ena th e o r y  o r  (2 ) t h e  i n s t i t u t i o n a l

th e o r y .  The " n a t u r a l 11 t h e o r i s t s  r e l y  ort p r o b a b i l i t y  d i s t r i b u t i o n s  to

e x p la in  th e  sk e w n e ss . . The incom e c u r v e . i s  v iew ed  as  a  f u n c t io n o r  th e
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d i s t r i b u t i o n  o f  a b i l i t i e s  and c h an ce  w h ich  a r e  exogenous o f  th e  

p o l i t i c a l ,  eco n o m ic , and s o c i a l  s t r u c t u r e  [ 1 6 ] .  A l t e r n a t i v e l y , i t  i s  

e x p la in e d  i n  te rm s o f  s t a t i s t i c a l  games o f  chance  [ 1 7 ,1 8 ] .

The " i n s t i t u t i o n a l "  a p p ro a c h  w i l l  b e  a p p l ie d  i n  t h i s  s tu d y .  U nder 

t h i s  t h e o r y ,  incom e in e q u i ty  i s  e x p la in e d  i n  te rm s o f  many in te rw o v e n  

s o c i a l  and econom ic c o n d i t io n s  a t  a g iv e n  tim e  and p l a c e  [ 1 9 ,2 0 ,2 1 ] .

As s u c h , i t  i s  assum ed t h a t  no law  o f  incom e d i s t r i b u t i o n  can  b e  p o s tu ­

l a t e d  to  f i t  a l l  s i t u a t i o n s .  Each c a s e  m ust b e  exam ined  and t e s t e d  

e m p i r i c a l l y .  R e la t i v e  in v e s tm e n t  i n  human c a p i t a l  f a l l s  u n d e r  t h i s  

th e o r y .  The b a s i c  p re m ise  i s  t h a t  some p e rs o n s  o r  g ro u p s  o r  p e rs o n s  

h a v e  th e  a b i l i t y ,  o p p o r tu n i ty ,  o r  f o r e s i g h t  to  i n v e s t  i n  th e m se lv e s  

g r e a t e r  am ounts o f  e d u c a t io n  and t r a i n i n g .  Each i n d i v i d u a l 's  i n v e s t ­

m ent th e n  p ay s  r e t u r n s  r e l a t i v e  to  e v e ry  o t h e r  " p e r s o n a l"  in v e s tm e n t  

and s in c e  th e  p r o p e n s i t i e s  to  i n v e s t  d i f f e r ,  so do in co m e s . The i n s t i ­

t u t i o n a l  th e o r y  a ls o  i n c lu d e s  v a ry in g  econom ic b a s e s  as  a  d e te rm in a n t  

o f  incom e d i s t r i b u t i o n .  The s p e c i f i c  h y p o th e s e s  a r e  o u t l i n e d  in  th e  

f o l lo w in g  s e c t i o n .

D e s c r ip t io n  o f  V a r ia b le s

The i n t e n t i o n  i s  to  r e l a t e  th e  v a r i a t i o n  i n  th e  num ber o f  low - 

incom e f a m i l i e s  ( th o s e  w i th  incom es b e lo w  $5 ,0 0 0  (F ))  I /  to  in d e -

1 /  The p e r c e n t  o f  f a m i l i e s  b e lo w  th e  p o v e r ty  l e v e l  was a l s o  t e s t e d  as 
th e  d e p e n d e n t v a r i a b l e .  T h is  i s  a com plex v a r i a b l e  w h ich  in c lu d e s ,  
f a m i ly  s i z e ,  l o c a t i o n ,  and o t h e r  f a c t o r s  a s  w e l l  a s  incom e. When
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TABLE I I I .  LABEL, DESCRIPTION, AND SOURCE OF VARIABLES FOR THE 
INCOME DISTRIBUTION MODEL.

V a r ia b le  Name S ource*

(F) No. f a m i l i e s  w i th  incom es < $4 ,999  USDC, B ureau  o f  th e  C en su s,
C ensus o f  P o p u la t io n ,  C harac­
t e r i s t i c s  o f  th e  P o p u la t io n ,  
P a r t  I ,  1970

(P) C ounty  p o p u la t io n  "

(AE) A g r i c u l t u r a l  em ploym ent "

(ME) M a n u fa c tu r in g  em ploym ent "

(0 ) No. p e rs o n s  65 y e a r s  "

(FA) No. farm s w i th  >_ 2 ,0 0 0  a c r e s  USDC, B ureau  o f  th e  C en su s ,
C ensus o f  A g r i c u l t u r e ,  1969

(S) No. p e rs o n s  w i th  9 y e a r s  s c h o o l  'USDC, B ureau  o f  th e  C en su s,
C ensus o f  P o p u la t io n ,  C h a rac ­
t e r i s t i c s  o f  th e  P o p u la t io n ,  
P a r t  I ,  1970

(W) No. f a m i l i e s  w i th  fem a le  h ead s  "

(1) P e r c e n t  of. p o p u la t io n  n o n -w h ite  "

(SE) M in ing  em ploym ent "

*A11 d a ta  a r e  c o l l e c t e d  by  c o u n ty .
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p e n d e n t v a r i a b l e s  w h ic h : ( I )  m easu re  v a r i a t i o n s  i n  t h e  econom ic b a s e

o f  c o u n t i e s ,  (2) m easu re  th e  p re s e n c e  o f  i n s t i t u t i o n s ,  f o r  ex am p le , 

d i s c r i m i n a t i o n ,  and (3 ) r e f l e c t  d i f f e r e n c e s  in  p e r s o n a l  c h a r a c t e r i s ­

t i c s  and human c a p i t a l  in v e s tm e n t s . The s p e c i f i c  h y p o th e s e s  to  be  

t e s t e d  a r e :

1) E d u c a tio n  i s  i n v e r s e l y  r e l a t e d  to  th e  num ber o f  low -incom e 

f a m i l i e s .  The g r e a t e r  t h e  num ber o f  p e rs o n s  w i th  l e s s  th a n  

n in e  y e a r s  o f  s c h o o l  ( S ) , th e  g r e a t e r  th e  num ber o f  lo w - 

incom e f a m i l i e s  ( F ) .

2) The p e rc e n ta g e  o f  th e  p o p u la t io n  t h a t  i s  n o n -w h ite  ( I ) , 

i n c r e a s e s  th e  p r o b a b i l i t y  o f  a  g r e a t e r  num ber o f  low -incom e 

f a m i l i e s .

3) The g r e a t e r  t h e  num ber o f  f a m i l i e s  h ead ed  by  fe m a le s  (W), 

th e  g r e a t e r  th e  e x p e c te d  v a lu e  o f  F .

4) The num ber o f  p e rs o n s  65 and o l d e r  (0 ) i s  e x p e c te d  to  be  

d i r e c t l y  r e l a t e d  to  F .

5) The m ore p e rs o n s  em ployed i n  a g r i c u l t u r e  (F E ) , th e  g r e a t e r  

th e  num ber o f  low -incom e f a m i l i e s .

6) E x te n s iv e  u s e  o f  a g r i c u l t u r a l  la n d s  a r e  i n v e r s e ly  r e l a t e d  to  

F . The m ore fa rm s w ith  a r e a s  e q u a l  to  o r  g r e a t e r  th a n  2 ,0 0 0

r e g r e s s e d  a g a in s t  th e  in d e p e n d e n t v a r i a b l e s ,  th e  r e s u l t i n g  e q u a t io n  
had  num erous s ig n  e r r o r s  and th e  was o n ly  0 .5 0 .  B ecau se  o f  th e s e  
p ro b le m s , th e  p e r c e n t  o f  low -incom e f a m i l i e s  was n o t  u se d  as  th e  
d e p e n d e n t v a r i a b l e .
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a c r e s  (FA) th e  few e r lowTsincome f a m i l i e s .

7) M a n u fa c tu r in g  em ploym ent (ME) i s  d i r e c t l y  r e l a t e d  to  F .

8) M in ing  em ploym ent (SE) and th e  num ber o f  low—incom e f a m i l i e s  

a r e  i n v e r s e l y  r e l a t e d .

The c o u n ty  p o p u la t io n  (P) i s  e n te r e d  t o  c o n t r o l  f o r  the. p o p u la t io n  a t  

r i s k .

The d a ta  m a t r ix  f o r  th e  a n a ly s i s  c o n s i s t s  o f  th e  181 n o n -m e tro  

c o u n t ie s  i n  th e  P l a in s  a r e a .  The r e g r e s s i o n  e q u a tio n  i s  th e  s im p le  

l i n e a r  f o r m u la t io n  w h ere  F i s  th e  d e p e n d e n t v a r i a b l e .  S ta n d a rd  

o r d in a r y  l e a s t  s q u a re s  was u sed  to  e s t im a te  th e  r e l a t i o n s h i p s .

R e g re s s io n  R e s u l ts

The in d e p e n d e n t  v a r i a b l e s  a c c o u n t f o r  98 p e r c e n t  o f  th e  v a r i a t i o n  

i n  th e  num ber o f  low -incom e f a m i l i e s  a s  m easu red  by  v a r i a b l e  F . S ix  

o f  th e  n in e  in d e p e n d e n t  v a r i a b l e s  a r e  s i g n i f i c a n t  a t  th e  95 p e r c e n t  . 

l e v e l  and th e  s ig n s  on th e  c o e f f i c i e n t s  t h a t  a r e  s t a t i s t i c a l l y  s i g n i ­

f i c a n t  a r e  a s  h y p o th e s iz e d .

One o f  th e  t h r e e  i n s i g n i f i c a n t  v a r i a b l e s  i s  th e  e d u c a t io n  v a r i a b l e  

I t  was e n te r e d  to  t e s t  th e  h y p o th e s i s  t h a t  in c r e a s e d  in v e s tm e n t  i n  

human c a p i t a l  w i l l  re d u c e  th e  num ber o f  low -incom e f a m i l i e s  b u t  f a i l e d  

to  b e  s i g n i f i c a n t  a t  th e  95 p e r c e n t  l e v e l , a l th o u g h  th e  s ig n  i s  c o r r e c t  

A ls o , th e  p e r c e n t  o f  th e  p o p u la t io n  w h ich  i s  n o n -w h ite  ( I )  was n o t  

s i g n i f i c a n t .  T h is  v a r i a b l e  was e n te r e d  to  t e s t  th e  h y p o th e s i s  t h a t
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TABLE IV . SUMMARY REGRESSION RESULTS FOR INCOME DISTRIBUTION MODEL.

In d e p e n d e n t
V a r ia b le s Mean

R e g re s s io n
C o e f f i c i e n t

Computed
t - v a l u e

O 1127 .0 .0833 2 .966
S 119 7 .0 .0297 1 .066*
W 5 8 .1 6 2 .5 9 5 10 .90
I 5 .7 0 7 .2927 .4821*
AE 749 .5 .3268 11 .27
FA 9 6 .0 7 - .6 1 2 1 -6 .0 1 8
ME 21 1 .2 .2599 4 .8 1 0
SE 61 .4 2 - .0 2 1 1 - .5 5 9 6 *
P 10120 .0 .0123 3 .731

D ependen t V a r ia b le  = F

2
I n t e r c e p t  = 4 7 .5 4  R = .9837 SY

X
= 9 3 .6 3  F -v a lu e  = 1151 .79  N=181

*Not s i g n i f i c a n t  a t  th e  95 p e r c e n t  l e v e l
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r a c i a l  d i s c r im in a t io n  l e a d s  to  m ore low -incom e f a m i l i e s  and t h a t  th e  

p re d o m in a n tly  I n d ia n  n o n -w h ite  p o p u l a t io n ,  i n  g e n e r a l , does n o t  have 

th e  o p p o r tu n i ty  to  i n v e s t  i n  e d u c a t io n  o r  t r a i n i n g , th u s  le a d in g  to  

lo w e r in co m es. The f a i l u r e  o f  t h i s  v a r i a b l e  to  be  s i g n i f i c a n t  l i k e l y  

i s  due to  l a c k  o f  v a r i a t i o n  i n  th e  o b s e r v a t io n  m a t r ix  r a t h e r  th a n  to  

m i s s p e c i f i c a t i o n  o f  t h e  h y p o th e s i s .

The num ber o f  f a m i l i e s  w i th  fem a le  h e a d s  (W) i s  s i g n i f i c a n t  and 

d i r e c t l y  r e l a t e d  to  t h e  num ber o f  f a m i l i e s  r e c e iv in g  incom es l e s s  th a n  

$ 5 ,0 0 0 . T h is  s u p p o r ts  th e  h y p o th e s is  t h a t  women w ork a t  g e n e r a l ly  

lo w -p a y in g  o c c u p a t io n s .  A ls o ,  th e y  t y p i c a l l y  h av e  in v e s te d  f a r  l e s s  

i n  o n - th e - jo b  t r a i n i n g  th a n  t h e i r  m ale  c o u n te r p a r t s  and a r e  l e s s  m o b ile .

The age v a r i a b l e  (0 ) p r e d i c t s  a s  e x p e c te d :  The m ore p e rs o n s  o v e r

6 5 , th e  m ore f a m i l i e s  w i th  incom es below  $ 5 ,0 0 0 . T h is  a g a in  i s  due 

to  d i s c r im in a t io n  i n  th e  jo b  m ark e t (w hich  d e r i v e s ,  i n  p a r t , from  

th e  r i g i d i t y  o f  th e  s k i l l s  w h ich  c h a r a c t e r i z e  t h i s  g ro u p ) and i n s t i ­

t u t i o n a l  a rra n g e m e n ts  su ch  as s o c i a l  s e c u r i t y  and o th e r  r e t i r e m e n t  

a r ra n g e m e n ts , e s t a b l i s h e d  to  p ro v id e  t h i s  segm ent o f . t h e  p o p u la t io n  

w i th  c o m p e n sa tio n . ,

The p r o d u c t iv e  u se  to  w hich  th e  r e s o u r c e s  o f  an, a r e a  a r e  p u t ,  in - 

p a r t ,  s h o u ld  d e te rm in e  th e  o c c u p a t io n a l  m ix o f  th e  p o p u la t io n ,  th e  

r e l a t i v e  wage l e v e l ,  and o th e r  so c io e c o n o m ic  c h a r a c t e r i s t i c s .  As 

s u c h ,  i t  i s  h y p o th e s iz e d  t h a t  v a r io u s  econom ic b a s e s  h av e  d iv e r g e n t
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e f f e c t s  on th e  d i s t r i b u t i o n  o f  in co m e. As h a s  b een  d e m o n s tra te d  in  

o th e r  s t u d i e s  [2 7 ,3 1 ]  , an  a g r i c u l t u r a l  economy w i l l  te n d  to  hav e  a 

low -incom e p o p u la t io n .  T h is  h y p o th e s i s  i s  t e s t e d  and b o rn  o u t in  

v a r i a b l e  AE, num ber o f  a g r i c u l t u r a l  e m p lo y e e s . The r e l a t i o n s h i p  i s  

s i g n i f i c a n t  and d i r e c t .

A g r i c u l tu r e  can  b e  d iv id e d  i n to  i n t e n s i v e  and e x te n s iv e  la n d  u se  

o p e r a t io n s .  I t  i s  h y p o th e s iz e d  t h a t  e x te n s iv e  u se  o f  th e  la n d ,  

g r a z in g ,  and l a r g e  w h ea t f a r m s , f o r  ex am p le , a r e  o p e ra te d  by one o r  two 

f a m i l i e s  u s in g  m ac h in e ry  and v e ry  l i t t l e  h i r e d  l a b o r .  The f a m i l i e s  

i n . th e s e  ty p e s  o f  o p e r a t io n s  hav e  r e l a t i v e l y  h ig h  incom e's. The 

m easurem ent u se d  to  d i s t i n g u i s h  e x te n s iv e  from  i n t e n s i v e  farm s i s  th e  

num ber o f  farm s w i th  more th a n  2 ,0 0 0  a c r e s  (FA). T hese  farm s a re  

th o u g h t to  b e  e x te n s iv e .  The s ig n ,o n  v a r i a b l e  FA i s  n e g a t iv e  as e x p e c te d  

and FA i s  s i g n i f i c a n t .

The num ber o f  m a n u fa c tu r in g  em ployees (ME) i n  th e  P l a in s  c o u n t ie s  

i s  s i g n i f i c a n t  and d i r e c t l y  r e l a t e d  to  F . T hese  c o u n t ie s  can  b e  con­

s id e r e d  d e v e lo p in g  a r e a s  i n  te rm s o f  i n d u s t r i a l i z a t i o n  b e c a u s e  f irm s  

te n d  to  l o c a t e  i n  t h e s e  a r e a s  to  t a k e  a d v a n ta g e  o f  th e  e x i s t i n g  p o o l 

o f  cheap  l a b o r .  2 /  O ver tim e  an  a r e a  r e a c h e s  a  d e g re e  o f  i n d u s t r i a l i ­

z a t i o n  beyond  w h ich  , th e  i n d i r e c t  and in d u c e d  e f f e c t s  o f  m a n u fa c tu r in g  

te n d  to  r e d u c e  th e  num ber o f  low -incom e f a m i l i e s .

2J T h ese  a r e  f irm s  w h ic h  a r e  n o t  t i e d  to  a  n e c e s s a r y :p r o d u c t iv e ' 
r e s o u r c e  o r  t o  a  s p e c i f i c  m a rk e t ( t r a n s p o r t a t i o n  c o s t s ) .
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The t h i r d  i n s i g n i f i c a n t  v a r i a b l e . i s  m in in g  em ploym ent (S E ).

A lth o u g h  n o t  s i g n i f i c a n t . a t  t h e  95 p e r c e n t  l e v e l  th e  s ig n  i s  a s  a n t i ^  

c ip a t e d .  M in ing  l o c a t e s  i n  an a r e a  a c c o rd in g  to  th e  a v a i l a b i l i t y  o f  

th e  d e s i r e d  m in e r a l , n o t  to  e x p l o i t  a  cheap  l a b o r  m a r k e t . The jo b s  

m in in g  p r o v id e s  g e n e r a l l y  a r e  a t  h ig h  w a g e s , and some o f  th e s e  co u ld  

b e  f i l l e d  b y  th e  l o c a l  l a b o r  f o r c e  th u s  r e d u c in g  th e  num ber o f  low - 

incom e f a m i l i e s .  The f a i l u r e  o f  t h e  m in in g  v a r i a b l e  to  b e  s i g n i f i c a n t  

p o s s ib l y  i s  due to  t h e  low  l e v e l  o f  th e  a c t i v i t y  i n  th e  sam ple  d a ta .

The mean num ber o f  m in in g  jo b s  i s  o n ly  61 w h i le  m a n u fa c tu r in g  i s  t h r e e  

tim e s  l a r g e r  and a g r i c u l t u r e  em ployes m ore th a n  te n  t im e s  as  many . 

p e rs o n s  i n  th e  a v e ra g e  P l a in s  c o u n ty .

I n t e r p r e t a t i o n  o f  th e  Model

U sing  th e  incom e d i s t r i b u t i o n  m odel to  c a l c u l a t e  im p a c ts  i s  

s t r a ig h t f o r w a r d  due to  th e  re d u c e d  fo rm  o f  th e  e q u a t io n .  As an e x a m p le , 

assum e th e  num ber o f  e x te n s iv e  fa rm in g  u n i t s  i n  an a v e ra g e  co u n ty  

d o u b le s :

F = ( - .6 1 2 1 ) ( 9 6 )

- 5 9 .

The num ber o f  low —incom e f a m i l i e s  i n  t h a t  c o u n ty  w ould  b e  red u c e d  by 

a p p ro x im a te ly  59 . S u p p o se d ly  t h e s e  f a m i l i e s  w ould now b e  in v o lv e d  i n  

e x te n s iv e  fa rm in g  and h e n c e  r e c e iv e  g r e a t e r  incom e o r  m ore l i k e l y ,  

th e y  w ould  m ig r a te  o u t  o f  th e  a r e a .
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A g r i c u l t u r a l  em ploym ent i s  d i r e c t l y  r e l a t e d  to  th e  num ber o f  lo w - 

incom e f a m i l i e s  i n  a  c o u n ty . A r e a s o n a b le  a s su m p tio n , g iv e n  th e  

h i s t o r i c a l  t r e n d ,  i s  f o r  jo b s  i n  a g r i c u l t u r e  to  c o n tin u e  d e c l in in g  th u s  

r e d u c in g  th e  v a lu e  o f  F , c e t e r i s  p a r i b u s . From th e  m ig r a t io n  m odel 

i n  C h a p te r  I I I , i t  i s  e x p e c te d  t h a t  t h e s e  p e o p le  w i l l  move to  nearby , 

u rb a n  a r e a s  w here  p r o b a b i l i t y  o f  em ploym ent i s  h ig h e r .

E xpanded m a n u fa c tu r in g  i n  a c o u n ty  a c c o u n tin g  f o r  100 jo b s  w i l l  

i n c r e a s e  t h e  num ber o f  low ^incom e f a m i l i e s  b y  a b o u t 36 . T h e o r e t i c a l l y , 

m a n u fa c tu r in g  l o c a t e s  i n  p o c k e ts  o f  cheap  a v a i l a b l e  l a b o r .  As such  

th e  i n c r e a s e  i n  low -incom e f a m i l i e s  i s  e x p e c te d  to  com e.from  s u rro u n d in g  

c o u n t i e s .  The in - m ig r a t io n  m odel adds c re d e n c e  to  t h i s  s u s p ic io n .  

I n - m ig r a n ts  move to  jo b s  and th e y  move as  s h o r t  a  d i s t a n c e  as  p o s s ib l e .  

U n f o r tu n a te ly  th e  m ig r a t io n  d a ta  a r e  n o t  d i s a g g r e g a te d  by incom e o r  

o th e r  s o c i a l  c h a r a c t e r i s t i c s . T h is  sh o rtc o m in g  c r e a t e s  d i f f i c u l t y  i n  

m aking s ta te m e n ts  a b o u t low -incom e f a m i l i e s  a s  a  s p e c i f i c  c l a s s  i n  th e  

m ig r a t io n  s tr e a m . The im p a c t o f  o th e r  s i g n i f i c a n t  v a r i a b l e s  can  be  

c a l c u l a t e d  and i n t e r p r e t e d  i n  t h e  same m anner.

L im i ta t io n s  o f  th e  Model

The a c c u r a c y  o f  th e  incom e d i s t r i b u t i o n  e s t im a to r s  i s  d e c re a s e d  

b e c a u s e  o f  th e  m easu rem en t e r r o r s  in c u r r e d  th ro u g h  th e  u s e  o f  se c o n d a ry  

d a t a .  As i n  th e  m ig r a t io n  e q u a t i o n s , some v a r i a b l e s  a r e  r e f l e c t i n g  

m ore th a n  th e  s p e c i f i c  r e l a t i o n s h i p  w h ic h . i s  in te n d e d .  T h e re  i s
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o v e r la p p in g  I n  th e  t r a d i t i o n a l  v a r i a b l e s , An exam ple m ig h t be  th e  

e d u c a t io n  and s e x  v a r i a b l e s .  DTlth a  minimum o f  m easu rem en t e r r o r ,  

t h i s  o r  o th e r  i n t e r r e l a t i o n s h i p s  do n o t  c a u se  s e r i o u s  s t a t i s t i c a l  

p ro b lem s o r  s e v e r e ly  b i a s  th e  e s t i m a t o r s .

Im p a c ts  on th e  num ber o f  low -incom e f a m i l i e s  r e s u l t i n g  from  

ch an g es  i n  m a n u fa c tu r in g  em ploym ent a r e  e s t im a te d  to  b e  e q u a l  f o r  a l l  

ty p e s  o f  m a n u fa c tu r in g  a c t i v i t i e s .  P ro b a b ly  t h i s  i s  n o t  th e  c a s e .

The s m a l l  f r a c t i o n  o f  th e  econom ic b a s e  in v o lv e d  i n  m a n u fa c tu r in g  i n  

th e  r e g io n  f o rc e d  th e  a g g r e g a t io n  o f  m a n u fa c tu r in g  i n t o  a  s in g l e  v a r i ­

a b le  i n  o r d e r  to  r a i s e  th e  s e c t o r  to  a  s t a t i s t i c a l l y  m e a s u ra b le  l e v e l .

D e f in in g  e x te n s iv e  la n d  u se  i n  te rm s  o f  farm  s i z e  i s  n o t  i d e a l .  

The d a ta  on a c re a g e  was a v a i l a b l e ,  h o w e v e r, w h i le  c a p i t a l - l a n d - l a b o r  

r a t i o s  w ere  n o t  r e a d i l y  a c c e s s i b l e .

C are  m ust b e  ta k e n  n o t  to  e x t r a p o l a t e  beyond th e  ra n g e  o f th o s e  

v a r i a b l e s  w i th  s m a l l  s t a t i s t i c a l  m eans su c h  as  m a n u fa c tu r in g  em ploy­

m en t. P r o je c t io n s  beyond  th e  ra n g e  o f  th e  d a ta  s h o u ld  b e  s c r u t i n i z e d  

c l o s e l y  and th e  c o n f id e n c e  i n t e r v a l  s u r ro u n d in g  th e s e  p r o j e c t i o n s  

ex p an d ed .

Summary

The d i s t r i b u t i o n  o f  incom e In  th e  P l a in s  s tu d y  a r e a . a s  m easu red  by 

th e  lo w e r t a i l  o f  t h e  L o re n z e  C urve d e f i n i t e l y  i s  r e l a t e d  to  th e  

econom ic b a s e  a s  w e l l  a s  s e v e r a l  t r a d i t i o n a l  v a r i a b l e s , su c h  a s  age
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and s e x ,  w h ic h  r e l a t e  to  human c a p i t a l  in v e s tm e n t  d i f f e r e n c e s  and i n s t i  

t u t i o n a l  a n o m a lie s . The econom ic b a s e  i n  t h i s  a r e a  i s  p re d o m in a n tly  

a g r i c u l t u r a l  w i th  l i t t l e  e l s e  i n  th e  w ay o f  m a n u fa c tu r in g  o r  r e s o u r c e  

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

ch an g es i n  th e  num ber o f  low -incom e f a m i l i e s  g iv e n  an  in c r e a s e  o r  . .

d e c re a s e  o f  v e r y  g r e a t  p r o p o r t io n s  i n  m a n u fa c tu r in g  o r  m in in g  em ploy­

m en t. The p ro b le m  i s  i n t r i n s i c  i n  th e  sam p le  d a ta  and c a n n o t be  

e r a d i c a t e d .

o



CHAPTER I I I

MIGRATION MODELS

Two s i n g l e  e q u a t io n  r e g r e s s i o n  m o d els  w i l l  b e  u se d  t o , e s t i m a t e  

p o p u la t io n  ch an g es due to  m ig r a t io n  i n  a  l o c a l  a r e a  Ccount y ) :  ( I )  a

g ro s s  o u t - m ig r a t io n  m odel and (2) a  g ro s s  i n - m ig r a t io n  m o d el. Both 

e q u a t io n s  a r e  i n  d o u b le - lo g  and a s  su c h  th e  c o e f f i c i e n t s  a r e  i n t e r p r e t e d  

as e l a s t i c i t i e s .  T h is  f u n c t i o n a l  form  was chosen  b a s e d  on a  p r i o r i  

know ledge o f  o t h e r  s t u d i e s  u s in g  s i m i l a r  te c h n iq u e s  [ 1 ,5 ] .  I /

I t  i s  assum ed i n  b o th  m odels t h a t  p a r t i c i p a n t s  a r e  u t i l i t y  m axi­

m iz e rs  and th e y  e x p e c t  in c r e a s e d  u t i l i t y  from  m ig r a t io n .  U t i l i t y  fu n c ­

t io n s  a r e  o f  th e  form  U = f(X ^,X ^) w h ere  X^ i s  th e  i n d i v i d u a l 's  incom e 

and X^ r e p r e s e n t s  a m e n i t ie s  ( c l im a te ,  s c e n e r y , and s o c i a l  t i e s  a re  

ex am p les) from  w hich  th e  i n d iv i d u a l  w ould  d e r iv e  u t i l i t y .  The se c o n d a ry  

d a ta  u se d  in  t h i s  s tu d y  do n o t  p ro v id e  m easurem ent o f  a m e n i t i e s , w i th  

th e  p o s s ib l e  e x c e p t io n s  o f  th e  k in s h ip  and u r b a n iz a t io n  v a r i a b l e s .  As 

s u c h , th e  e q u a t io n s  a r e  c o m p rised  m o s tly  o f  v a r i a b le s ,  w h ich  may a f f e c t  

th e  incom e o f  a  m ig r a n t .  Two m ig r a t io n  t h e o r i e s  a r e  com bined to  d e t e r ­

m ine th e  s e t s  o f  in d e p e n d e n t  v a r i a b l e s  h y p o th e s iz e d  to  in f lu e n c e  th e  

p a r t i c i p a n t s '  u t i l i t y  from  m ig r a t io n :  ( I )  th e  c l a s s i c a l  l a b o r  m o b i l i ty

th e o r y  [1 ] and (2 ) th e  human c a p i t a l  th e o r y  [ 7 ] .  The c l a s s i c a l  l a b o r  

m o b i l i t y  th e o r y  a s s e r t s  t h a t  w o rk e rs  m ig r a te  i f  th e  e x p e c te d  d is c o u n te d

2
I /  The R on b o th  e q u a t io n s  i s  a p p ro x im a te ly  h a lv e d  when l i u e a r  form s 

a r e  u s e d .
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p r e s e n t  y a lu e  o f  t h e i r  lo n g - r u n  incom e s tr e a m  can  b e  in c r e a s e d  by su ch  

a c t i o n .  T h e i r  incom e i s  assum ed to  Be f u n c t i o n a l l y .r e l a t e d  to  wages 

and em ploym ent o p p o r t u n i t i e s .  As su c h  b o th  th e s e  c o n s id e r a t io n s  a f f e c t  

th e  u t i l i t y  o f  th e  m ig r a n t .  By a s su m p tio n :

T" £(xi-V
b u t

X1 -  f(W t , J )

w h e re : W = wage d is c o u n te d  to  p r e s e n t  y a l u e , and

J  = em ploym ent o p p o r t u n i t i e s .

So

u = f(wt , j , x A) .

T h is  th e o r y  f u r t h e r  assum es t h a t  w o rk e rs  h a v e  i d e n t i c a l  p r e f e r e n c e  fu n c ­

t i o n s  f o r  a l l  l a b o r  m a rk e ts .  I f  t h i s  a s su m p tio n  i s  r e l a x e d  th e  r o l e  o f  

a m e n i t ie s  can  b e  ex am ined . A w o rk e r ’ s n o n -m a rk e t t a s t e s  and p r e f e r e n c e  

th e n  becom e p a r t  o f  h i s  u t i l i t y  f u n c t i o n :

Xa = f (C ,K ,P , . . . , X m )

w h e re : C = c l i m a t e ;

K = p r e s e n c e  o f  f r i e n d s  and r e l a t i v e s ;

P = p o l l u t i o n ;  and
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X. = o th e r  a m e n i t ie s .An

So j

U = f(Wt ,J ,C ,K ,P ,  Xa u ) .

The human c a p i t a l  th e o r y  o f  m ig r a t io n  s t a t e s  t h a t  a .p e r s o n 's  incom e i s  

d i r e c t l y  in f lu e n c e d  b y  t h e i r  in v e s tm e n t  i n  e d u c a t io n  and t r a i n i n g .

As su ch  wage can  b e  e x p re s s e d  as a  f u n c t io n  o f  t h e s e  v a r i a b l e s  a l s o .

U sing  t h i s  u t i l i t y  f u n c t io n  and a. p r i o r i  know ledge g a th e r e d  from  

o t h e r  s t u d i e s ,  two m ig r a t io n  m odels w ere  s p e c i f i e d  and t e s t e d .

O u t-M ig ra t io n  M odel

D e s c r ip t io n  o f  V a r ia b le s

The aim  o f  t h i s  m odel i s  to  r e l a t e  g ro s s  o u t - m ig r a t io n  movements

from  th e  17 P l a in s  S t a t e  Econom ic A reas  (SE A 's) b e tw een  1965 and 1970

to  f a c t o r s  a f f e c t i n g  th e  m ig r a n t 's  u t i l i t y .  The s o u rc e s  and names o f

th e  d e p e n d e n t and in d e p e n d e n t v a r i a b l e s  a r e  l i s t e d  i n  T a b le  V.

The f i r s t  v a r i a b l e  l i s t e d ,  num ber o f  o u t -m ig r a n ts  (M. .)  , i s  th e
1J

d e p e n d e n t v a r i a b l e .  S p e c i f i c a l l y  i t  i s  th e  t o t a l  num ber o f  p e o p le  f i v e  

y e a r s  o f  age  and o ld e r  who l i v e d  i n  an  SEA i n  th e  s tu d y  a r e a  i n  1965 b u t  

r e s id e d  i n  any one o f  t h e  o th e r  48 c o n tig u o u s  s t a t e s  o r  a n o th e r  SEA 

i n  th e  r e g io n  i n  1970 . 2 /

2 /  T h e re  a r e  (17 x  48 = 816) p o s s ib l e  o b s e r v a t io n s  on M-y . Where M^j =
0 ,  th e  o b s e r v a t io n  i s  r e j e c t e d  (due  to  th e  l o g . t r a n s f o r m a t io n )  l e a v in g  
th e  t o t a l  num ber o f  o b s e r v a t io n s  e q u a l  to  762.
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TABLE V. LABEL, DESCRIPTION, AND SOURCE OF VARIABLES FOR GROSS IN - 
AND OUTr-MIGRATION MODELS'.

L a b e l and D e s c r ip t io n S o u rc e  .

D ependen t V a r i a b l e s :

Mi j
No. o f  o u t -m ig r a n ts USDG, B ureau  o f  th e  C en su s, U. S . 

C ensus o f  P o p u la t i o n ,  M ig ra tio n  
B etw een S t a t e  Econom ic A re a s , 1970 .

Mj  i No. o f  in - m ig r a n ts ' I l

In d e p e n d e n t V a r ia b l e s :

Incom e & Em ploym ent:

Ei M edian y e a r s  e d u c a t io n  i n  a 
P l a in s  SEA, 1970

USDC, B ureau  o f  th e  C ensus, U. S . 
C ensus o f  P o p u la t i o n ,  S t a te  
Econom ic A re a s ,  1970 .

1I M edian incom e o f  f a m i l i e s  and 
u n r e l a t e d  i n d iv i d u a l s  i n  a 
P l a in s  SEA, 1970

. H

UE1 Unemployment e x p re s s e d  as a 
p e rc e n ta g e  o f  th e  c i v i l i a n  
l a b o r  f o r c e  i n  a P l a in s  SEA, 
1970

Il

AEi A b s o lu te  change i n  n o n - 
a g r i c u l t u r a l  em ploym ent in  
a  P l a in s  SEA from  1964-1970

USDC, B ureau  o f  t h e  C e n su s , County 
B u s in e s s  P a t t e r n s ,  1964 & 1970.

AW1 A verage  y e a r l y  n o n -fa rm  wage 
i n  a  P l a in s  SEA from  1964- 
1970

Il

UE^ Unemployment e x p re s s e d  as  a 
p e rc e n ta g e  o f  th e  c i v i l i a n  
f o r c e  i n  th e  48 c o n tig u o u s  
s t a t e s ,  1970

USDC, B ureau  o f  th e  C en su s , U. S . 
C ensus o f  P o p u la t io n ,  C h a r a c te r -  

' i s t i c s  o f  th e  P o p u la t i o n ,  P a r t  I ,  
1970

AEj A b so lu te , change i n  n o n -  
a g r i c u l t u r a l  em ploym ent i n  48 
c o n tig u o u s  s t a t e s  fro m  1964— 
1970

USDL, B ureau  o f  Labor. S t a t i s t i c s ,  
Employment arid E a r n in g s ,  1932- 
1972
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TABLE V, ( c o n t in u e d ) •

L a b e l and D e s c r ip t io n S o u rce .

ABj A verage  y e a r l y  n o n -fa rm  wage 
i n  th e  48 c o n tig u o u s  s t a t e s  
from  1964-1970

USDL, B ureau  o f  L ab o r S t a t i s t i c s , 
.Employment and E a r n in g s , 1932-
1972

A m e n it ie s :

U . P e r c e n t  o f  p o p u la t io n  o f  48 
 ̂ c o n tig u o u s  s t a t e s  c l a s s i f i e d  

as u rb a n  1970

K. No. o f  p e rs o n s  l i v i n g  i n  a 
P l a in s  SEA i n  1970 who w ere  
b o rn  i n  a  d i f f e r e n t  SEA

K
j

No. o f  p e rs o n s  l i v i n g  i n  one 
o f  th e  48 c o n tig u o u s  s t a t e s  
i n  1970 who w ere  b o rn  i n  a 
P l a in s  SEA

USDC, B ureau  o f  th e  C e n su s , U. S . 
C ensus o f  P o p u la t io n ,  C h a r a c te r ­
i s t i c s  o f  th e  P o p u la t io n ,  P a r t  I , 
1970

USDC, B ureau  o f  th e  C e n s u s , .U. S . 
C ensus o f  P o p u la t io n ,  S t a t e  o f  
B i r t h , 1970

M

B a r r i e r s  to  M ig r a t io n :

D . D is ta n c e  b e tw e en  P l a in s  SEA Rand M cNally Road A t l a s , 1970
 ̂ and 48 c o n tig u o u s  s t a t e s  u s in g  

o r  s t a t e  c a p i t o l s  a s  b a s e  p o in t s

C o r r e c t io n  F a c t o r s :

P^ P o p u la t io n  o f  a P l a in s  SEA USDC, B ureau  o f . t h e  C en su s, U. S . 
P o p u la t io n ,  S t a t e  Econom ic A r e a s ,
1970
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The in d e p e n d e n t  v a r i a b l e s  r e p r e s e n t  ( I )  em ploym ent o p p o r tu n i t i e s  

and incom e e x p e c t a t i o n s  i n  b o th  th e  o r i g i n  and th e  d e s t i n a t i o n ,  (2) 

p e r s o n a l  c o n s id e r a t io n s  ( a m e n i t ie s )  w h ic h  do n o t  d i r e c t l y  i n f lu e n c e  th e  

m ig r a n t ’ s wage o r  m oney in co m e, and (3 ) p h y s ic a l  b a r r i e r s  and c o s t s  o f  

m ovem ent.

Employment O p p o r tu n i t ie s  and Incom e E x p e c ta t io n s

A c c o rd in g  to  th e  c l a s s i c a l  l a b o r  m o b i l i t y  t h e o r y ,  p e o p le  te n d  to  

m ig r a te  to  g a in  h ig h e r  w ages and h e n c e ,  g r e a t e r  in co m es. As s u c h , th e  

s e n d in g  a r e a s  o f  low m edian  f a m ily  incom e (1 ^) sh o u ld  h a v e  a  l a r g e r  

volum e o f  o u t -m ig r a n ts  th a n  a r e a s  o f  h ig h e r  m edian  f a m ily  incom e (an  

in v e r s e  r e l a t i o n s h i p ) .  F u r th e r ,  th e  s t a t e s  w i th  h ig h  n o n -fa rm  wage 

(AW^) c o u ld  e x p e c t  to  r e c e iv e  a  g r e a t e r  volum e o f  m ig r a n ts ,  i . e . ,  a 

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

M ig ra n ts  a l s o  c o n s id e r  jo b  a v a i l a b i l i t y  and p r o b a b i l i t y  o f  em ploy­

m ent i n  m aking t h e i r  d e c i s io n  to , change l o c a l e s .  F o llo w in g  t h i s  i d e a ,  

i t  i s  h y p o th e s iz e d  t h a t  m ig ra n ts  w i l l  l e a v e  a r e a s  w here  jo b  o p p o r tu n i­

t i e s  a r e  r e l a t i v e l y  few er and w i l l  p r e f e r  d e s t i n a t i o n s  w here  em ploym ent 

o p p o r tu n i t i e s  a r e  g r e a t e r .  M ig ra n ts  w i l l  th e n  le a v e  a r e a s  o f  h ig h  

unem ploym ent (UE^) and move to  a r e a s  w here  th e  unem ploym ent r a t e  (UE.) 

i s  lo w e r and m ore jo b s  a r e  a v a i l a b l e .  The v a r i a b l e  m e a su r in g  jo b  a v a i l  

a b i l i t y  i s  th e  change i n  n o n - a g r i c u l t u r a l  em ploym ent (AE^) .  V a r ia b le s  

AE. and UE a r e  e x p e c te d  to  h av e  p o s i t i v e  s ig n s  on th e  r e g r e s s io n
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c o e f f i c i e n t s  (a  d i r e c t  r e l a t i o n s h i p )  w h i le  UE sh o u ld  b e  in v e r s e ly
J

r e l a t e d .

I t  i s  ,e x p e c te d  t h a t  b e t t e r  e d u c a te d  p e rs o n s  w i l l  h av e  a g r e a t e r  

p r o p e n s i ty  to  m ig r a te .  T hey s ta n d  to  g a in  m ore th a n  p e o p le  w ith  l e s s  

e d u c a t io n  b e c a u s e  o f  th e  w id e r  sp e c tru m  o f  jo b  o p p o r tu n i t i e s  a v a i l a b l e  

to  them  and th e  p o t e n t i a l l y  h ig h e r  w a g e s , i . e . , d is c o u n te d  e a rn in g s  

s tr e a m .

A m e n itie s

The u r b a n iz a t io n  v a r i a b l e  (U_.) i s  e n te r e d  to  m easu re  th e  p r e f e r e n c e  

o f  m ig ra n ts  from  th e  p re d o m in a n tly  r u r a l  P l a in s  s tu d y  a r e a  f o r  u rb an  

d e s t i n a t i o n s .  3j A d i r e c t  r e l a t i o n s h i p  i s  e x p e c te d  b e c a u s e  u rb an  a re a s  

p ro v id e  c u l t u r a l ,  e d u c a t io n a l ,  and o t h e r  a m e n i t ie s  due to  s c a l e  

econom ies i n  u rb a n  c e n te r s  w hich  a r e  n o t  a v a i l a b l e  i n  r u r a l  a r e a s .

A d i r e c t  r e l a t i o n s h i p  b e tw een  K, ( t h e  p re s e n c e  o f  f r i e n d s  and
J

r e l a t i v e s )  and m ig r a t io n  f lo w s  i s  h y p o th e s iz e d  f o r  two r e a s o n s : ( I )

th e r e  w ould  b e  a much l a r g e r  f lo w  o f  jo b  in f o r m a t io n  from  th e s e  a re a s  

b a c k  to  th e  s e n d in g  SEA’ s and (2) th e  p r e s e n c e  o f  a c q u a in ta n c e s  w ith

3/ A l t e r n a t i v e l y  t h i s  v a r i a b l e ’ s i n c l u s i o n  can  b e  e x p la in e d  by g r a v i ­
t a t i o n a l  m ig r a t io n  m o d e ls . T hese  m odels t r e a t  m ig r a t io n  as  a 
s t a t i s t i c a l  phenomenon b a s e d  on p r o b a b i l i t y  d i s t r i b u t i o n 's .  . T hese 
m odels  a r e  d i s c u s s e d  i n  d e p th  b y  W a lte r  I s a r d  i n  M etbbds o f  
R e g io n a l A n a ly s is :  Ah i n t r o d u c t i o n  to  R e g io n a llS c ie r ic e  (C am b rid g e , '
M a s s .:  MlT P r e s s ) ,  p p . 4 9 3 -5 6 6 . P e t to  I I ]  d i s c u s s e s  them  i n
summary fo rm .
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s i m i l a r  b a c k g ro u n d s  to  s p o n s o r  newcom ers w ould  te n d  to  l e s s e n  th e  

d i f f i c u l t i e s  o f  t r a n s i t i o n  to  new s u r r o u n d in g s ..

B a r r i e r s  to  M ig r a t io n  .

B ecause  m oving  c o s ts  i n c r e a s e  w i th  d i s t a n c e  and b e c a u s e  t h e r e  w i l l  

be  a  g r e a t e r  p r o b a b i l i t y  o f  in te r v e n in g  o p p o r tu n i t i e s  w i th  g r e a t e r  

d i s t a n c e ,  i t  i s  h y p o th e s iz e d  t h a t  th e  d i s t a n c e  v a r i a b l e  ( D )  w i l l  b e
X j

i n v e r s e ly  r e l a t e d  to  m ig r a t io n .

The p o p u la t io n  v a r i a b l e  (T \)  i s  e n te r e d  to  c o n t r o l  f o r  p o p u la t io n  

s i z e  d i f f e r e n c e s  b e tw een  s e n d in g  a r e a s . More m ig ra n ts  w ould  b e  e x p e c te d  

from  a r e a s  w i th  l a r g e r  p o p u la t io n s  c e t e r i s  p a r i b u s .

R e g re s s io n  R e s u l ts

The r e s u l t s  o f  th e  o u t - m ig r a t io n  r e g r e s s i o n  m odel a r e  p r e s e n te d  in  

T a b le  V I. The in d e p e n d e n t v a r i a b l e s  i n  th e  e q u a t io n  a r e  a s s o c i a te d  

w i th  80 p e r c e n t  o f  th e  v a r i a t i o n  i n  th e  d e p e n d en t v a r i a b l e .  Seven o f  

t e n  in d e p e n d e n t  v a r i a b l e s  a r e  s i g n i f i c a n t  a t  th e  95 p e r c e n t  l e v e l  and 

th e  s ig n s  o f  t h e s e  c o e f f i c i e n t s  a r e  as  h y p o th e s iz e d .

Employment O p p o r tu n i t ie s  and Incom e E x p e c ta t io n s

Two o f  th e  t h r e e  v a r i a b l e s  w h ich  f a i l e d  to  b e  s i g n i f i c a n t  a r e :

( I )  a v e ra g e  y e a r ly  non-^agri c u l t u r a l  w age (AW.) i n  th e  r e c e iv i n g  a re a
3 '

and (2 ) t h e  incom e in. th e  s e n d in g  SEA. ( I ^ ) . .  The f in d i n g  t h a t  w o rk e rs  

do. n o t  c o n s id e r  w ages and incom e i n  an a r e a  a s  th e  p r im a ry  m o tiv a t in g
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TABLE V I. RESULTS OF THE GROSS OUT-MIGRATION REGRESSION MODEL. I /

In d e p e n d e n t
V a r ia b le s Mean

R e g re s s io n
C o e f f i c ie n t

Computed
t - y a l u e

Employment O p p o r tu n i t ie s  
& Incom e E x p e c ta t io n s :

Ei 1 1 .9 0 1 .5 8 0 3 .102

I i 634 3 .0 - .2 6 1 7 - .8 9 2 1 *

UE 4 .6 0 .9129 7 .1 6 1

AE3

AWj

A m e n it ie s :

4 .5 0 .2034 1 .470*

181000 .0 .3335 10 .42

59 8 0 .0 - .1 4 9 7 - .5 8 6 2 *

uj

Kj

74 .25 .3718 2 .276

100800 .0 .4940 19 .92

B a r r i e r s  to  M ig r a t io n :

Di j
p i

122 4 .0 - .6 3 0 3 -1 3 .7 4

204300 .0 1 .127 24 .85

D ependen t V a r ia b le  =
2

I n t e r c e p t  = -6 .2 6 3  R = .7956  Syx .3328  F -v a lu e  = 2 9 2 .7  N=

*Not s i g n i f i c a n t  a t  th e  95 p e r c e n t  l e v e l .

V  The e q u a t io n  i s  i n  d o u b le - lo g  fo rm  so  th e  c o e f f i c i e n t s  a re  i n t e r ­
p r e t e d  as e l a s t i c i t i e s .
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f a c t o r s  ( th e  s ig n s  a r e  c o r r e c t ,  b u t  th e  c o n f id e n c e  i n t e r v a l s  a r e  y e ry  

l a r g e )  i n  t h e i r  m ig r a t io n  d e c i s io n  i s  n o t  i n  a c c o rd a n c e  w ith  th e  h y p o th ­

e s i s  o u t l i n e d  i n  th e  p r e v io u s  s e c t i o n .  H ow ever, o t h e r  r e s e a r c h e r s  [1 2 , 

49] ex am in in g  t h i s  same th e o r y  a ls o  h av e  f a i l e d  to  p ro d u c e  s t a t i s t i c a l  

r e s u l t s  e n a b l in g  them  to  a c c e p t  t h f s  h y p o t h e s i s . T h is  s h o u ld  n o t  be  

i n t e r p r e t e d  to  mean t h a t  m ig r a n ts  do n o t  c o n s id e r  incom e as  an im p o r ta n t  

d e te rm in a n t  i n  t h e i r  u t i l i t y  f u n c t i o n ,  b u t  r a t h e r  t h a t  o t h e r  v a r i a b l e s  

a l s o  f u n c t i o n a l l y  r e l a t e d  to  incom e a r e  m ore p ro m in e n t.

Job  o p p o r tu n i t i e s  w ere  im p o r ta n t  i n  th e  m ig r a n t ’ s  d e c i s i o n .  A 

h ig h  unem ploym ent r a t e  a t  th e  o r i g i n  (UE^) le d  to  l a r g e r  num bers o f  

o u t - m ig r a n t s .  Growth i n  em ploym ent o p p o r tu n i t i e s  a t  th e  d e s t i n a t i o n ,

m easu red  by  th e  change i n  n o n - a g r i c u l t u r a l  em ploym ent (A W .), d i r e c t l y
J

in f lu e n c e d  m ig r a t io n  f lo w s . M ig r a n ts ,  h o w e v e r, d id  n o t  make th e  d e c is io n

to  l o c a t e  on th e  unem ploym ent r a t e  i n  a  d e s t i n a t i o n  a r e a  (H E .) . UE. i s
J J

th e  t h i r d  s t a t i s t i c a l l y  i n s i g n i f i c a n t  v a r i a b l e .

The e d u c a t io n  v a r i a b l e  was p o s i t i v e l y  s i g n i f i c a n t  a s  e x p e c te d  

i n d i c a t i n g  t h a t  th o s e  a r e a s  w i th  h ig h e r  e d u c a t io n a l  l e v e l s  e x p e r ie n c e d  

a  l a r g e r  volum e o f  o u t - m ig r a t io n .

A m e n itie s

The u r b a n i z a t i o n  v a r i a b l e  was s i g n i f i c a n t  and p o s i t i v e .  M ig ra n ts  

from  th e  r u r a l  P l a in s  r e g io n  te n d e d  to  l o c a t e  i n  u rb a n  a r e a s .  T h is  may 

b e  b e c a u s e  o f  th e  a m e n i t ie s  m e n tio n e d  p r e v io u s ly  o r  b e c a u s e  in fo r m a t io n
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i s  m ore r e a d i l y  a v a i l a b l e  a b o u t u rb a n  th a n  r u r a l  d e s t i n a t i o n s .  A ls o ,

m ig ra n ts  may a n t i c i p a t e  g r e a t e r  jo b  o p p o r tu n i t i e s  i n  u rb a n  c e n t e r s .

A n o th e r p o s s ib l e  e x p la n a t io n  i s  th e  g r a v i t a t i o n a l  m ig r a t io n  th e o r y .

The p r e s e n c e  o f  f r i e n d s  and r e l a t i v e s  ( K )  e x e r t e d  a  s t r o n g
J

p o s i t i v e  i n f lu e n c e  on m ig r a t io n  f lo w s  a s  was a n t i c i p a t e d .  P r e s e n t  m ig ra  

t i o n  s tre a m s  te n d  to  f o l lo w  p re v io u s ly :  e s t a b l i s h e d  p a t t e r n s .

B a r r i e r s  to  M ig ra tio n

D is ta n c e  (D .)  p ro v e d  to  b e  a s i g n i f i c a n t  b a r r i e r  to  m ig r a t io n .

The n e g a t iv e  s ig n  on th e  d i s t a n c e  v a r i a b l e  shows t h a t  n e a rb y  a re a s  

te n d e d  to  b e  r e c i p i e n t s  o f  o u t - m ig r a n ts .  A ls o ,, t h e  p o p u la t io n  c o n t r o l  

v a r i a b l e  (P^) r e a c te d  a s  e x p e c te d .

I n - M ig r a t io n  M odel

D e s c r ip t io n  o f  V a r ia b le s

The in - m ig r a t io n  m odel i s  f o rm u la te d  t o  e x p la in  m ovem ents from  th e  

48 c o n tig u o u s  s t a t e s  i n to  a P l a in s  s tu d y  a r e a  SEA from  1965-1970 .

A gain  th e  s o u rc e s  and i d e n t i t i e s  o f  th e  v a r i a b l e s  a r e  l i s t e d  i n  T a b le

V.

The se co n d  v a r i a b l e  i n  T a b le  V i s  th e  d ep e n d en t v a r i a b l e  f o r  th e  

e q u a t io n .  S p e c i f i c a l l y ,  i t  i s  th e  t o t a l  num ber o f  p e o p le  f i v e  y e a r s  o f  

age  and o ld e r  who l i v e d  i n  one o f  th e  48 c o n tig u o u s  s t a t e s  i n  1965

b u t  i n  1970 r e s id e d  i n  a  P l a in s  SEA.
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TKe tKeory^ j u s t i f y i n g  t h e . in d e p e n d e n t  'v a r i a b le s  i n  t h i s  m odel i s  

th e  same a s  f o r  th e  o u t-e m ig ra tio n , e q u a t io n  e x c e p t  t h e r e  i s  no i n t e r e s t  

i n  th e  econom ic c o n d i t io n s  i n  th e  s e n d in g  a r e a .  T h is  m o d e l . i s  con­

c e rn e d  w i th  th e  m ig r a n t ’ s c h o ic e  o f  l o c a t io n s  g iv e n  t h a t  h e  h a s  d e c id e d  

to  m ove. What f a c t o r s  make one P l a in s  SEA p r e f e r a b l e  o y e r  a n o th e r?

Employment O p p o r tu n i t ie s  and Incom e E x p e c ta t io n s

I t  i s  e x p e c te d  t h a t  m ig ra n ts  w i l l  g a in  g r e a t e r  u t i l i t y  by  m oving 

to  SEA’ s w h ich  o f f e r  s u p e r i o r  incom e o p p o r tu n i t i e s  and more ab u n d an t 

em ploym ent o p p o r t u n i t i e s .  I t  i s  th e n  h y p o th e s iz e d  t h a t  volum e o f 

in - m ig r a n ts  w i l l  v a ry  d i r e c t l y  w i th  t h e  n o n - a g r i c u l t u r a l  wage (AW^) 

and  m ig ra n ts  w i l l  te n d  to  SEA’s w i th  a  r e l a t i v e  ab undance  o f  jo b s  as 

m easu red  by  th e  change i n  n o n - a g r i c u l t u r a l  em ploym ent (A E ^).

P o p u la t io n  (P^) 4 /  was e n te r e d  to  t e s t  t h e  h y p o th e s i s  t h a t  m ig ra n ts  

move to  p o p u la t io n  c e n te r s  b e c a u s e  o f  e x p e c te d  b r o a d e r  jo b  o p p o r tu n i ­

t i e s  and h ig h e r  w a g e s , a n d , to  some e x t e n t ,  a m e n i t ie s  [1 4 ] .

A m e n itie s

The e d u c a t io n a l  l e v e l  ( E \ ) ■ i n  th e  r e s p e c t i v e  r e c e iv in g  a r e a s  i s  

e n te r e d  a s  a  s u r r o g a te  v a r i a b l e  to  m ea su re  th e  r e l a t i v e  s o c i a l  s t a t u s  

o f  an a r e a .  I n - m ig r a n ts  a r e  e x p e c te d  to  p r e f e r  m ore s t a t u s  to  l e s s  

and so  a  d i r e c t ,  r e l a t i o n s h i p  i s  a n t i c i p a t e d .

4 /  I n c l u s io n  o f  t h i s  v a r i a b l e  can  a l s o  b e  r a t i o n a l i z e d  b y  g r a v i t a t i o n a l  
m ig r a t io n  th e o r y .
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B a r r i e r s  to  M ig ra t io n

D is ta n c e  ( D ^ j  s h o u ld  p o s e  a  b a r r i e r  to  m ig r a t io n  a s  . i t  d id  in  

th e  o u t - m ig r a t io n  m o d e l.

F i n a l l y ,  , t h e  p e r c e n t  o f  s t a t e  p o p u la t io n s  w h ich  a r e  u rb an  

was e n te r e d  to  c o n t r o l  th e  p o p u la t io n  a t  r i s k  i n  th e  s e n d in g  a r e a s .

R e g re s s io n  R e s u l ts

The s t a t i s t i c a l  r e s u l t s  o f  th e  g r o s s  in - m ig r a t io n  m odel a r e  p r e ­

s e n te d  i n  T ab le . V I I .  The in d e p e n d e n t v a r i a b l e s  a r e  a s s o c i a te d  w ith  

73 p e r c e n t  o f  th e  v a r i a t i o n  i n  g r o s s  in - m ig r a t io n .  S ix  o f  th e  sev en  

in d e p e n d e n t v a r i a b l e s  a r e  s i g n i f i c a n t  a t  a t  l e a s t  th e  95 p e r c e n t  l e v e l .  

A ls o , a l l  r e g r e s s i o n  c o e f f i c i e n t s  e x h i b i t  th e  e x p e c te d  s ig n s .

Employment O p p o r tu n i t ie s  and Incom e E x p e c ta t io n s

A verage  n o n - a g r i .c u l tu r a l  wage (AW .), m easu red  d i r e c t l y ,  i s  n o t  an 

im p o r ta n t  c o n s id e r a t io n  i n  t h i s  c a s e  (n o r  was i t  s i g n i f i c a n t  i n  th e  ■ 

g ro s s  o u t - m ig r a t io n  m o d e l) .

Em ploym ent o p p o r tu n i t i e s  (AE^) a r e  im p o r ta n t  i n  th e  m ig r a n t 's  

l o c a t i o n  d e c i s i o n .  A g a in , th e  p o p u la t io n  v a r i a b l e  ( P )  i s  a l s o  e n te r e d  

a s  a  s u r r o g a te  to  r e f l e c t  jo b  o p p o r t u n i t i e s .  I t  i s  s i g n i f i c a n t  and 

p o s i t i v e  a s  a n t i c i p a t e d .
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TABLE V II . RESULTS OF THE GROSS IN-MIGRATION MODEL. I /

In d e p e n d e n t
V a r ia b le s Mean

R e g re s s io n
C o e f f i c i e n t

Computed
t - v a lu e

Employment O p p o r tu n i t ie s  
& Income E x p e c ta t io n s :

AE1 11460 .0 .2065 2 .570

AW1 466 8 .0 .2346 .4941*

P i 204300 .0 .9829 10 .64

A m e n it ie s :

Ki 45800 .0 .4395 14 .2 8

Ei 11 .9 0 6 .379 10 .12

B a r r i e r s  to  M ig r a t io n :

0 J i 1224 .0 - .5 8 2 7 -1 1 .0 0

uJ
7 4 .2 5 1 .186 7.652

D ependent V a r ia b le  = M^1

2
I n t e r c e p t  = - 1 3 .4 1  R = .7332 Syx .4052 F -v a lu e  = 2 8 7 .4  N=740

*Not s i g n i f i c a n t  a t  th e  95 p e r c e n t  l e v e l

V  The e q u a t io n  i s  i n  d o u b le - lo g  fo rm , so th e  c o e f f i c i e n t s  a r e  i n t e r ­
p r e t e d  a s  e l a s t i c i t i e s .
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A m e n itie s  and B a r r i e r s  t o 'H ta r a t io n

I n - m ig r a n ts  m o s t ly  come from  n e a r b y  a r e a s  (D ) . They fo llo w
3 3*

e s t a b l i s h e d  p a t t e r n s  (K_) o f  o th e r  in ^ m ig ra n ts  from  th e  sam e a r e a  and 

p r e f e r  d e s t i n a t i o n s  w here  th e  p o p u la c e  i s  r e l a t i v e l y  m ore e d u c a te d  (E^)

I n t e r p r e t a t i o n  o f  M ig r a t io n  M odels

As p r e v io u s ly  m e n tio n e d , b o th  e q u a t io n s  a r e  i n  d o u b le - lo g  fo rm  and 

th e  r e g r e s s i o n  c o e f f i c i e n t s  a s s o c i a t e d  w i th  e ach  v a r i a b l e  a r e  e l a s t i c i ­

t i e s .  ■ F o r e x a m p le , th e  r e g r e s s i o n  c o e f f i c i e n t s  f o r  th e  d i s t a n c e  v a r i ­

a b le  i n  t h e  i n -  and o u t - m ig r a t io n  m o d e ls , r e s p e c t i v e l y , a r e  - .5 8 2 7  and 

- .6 3 0 3 .  T h is  means t h a t  a I  p e r c e n t  i n c r e a s e . i n  th e  d i s t a n c e  from  th e  

o r i g i n ,  a l l  o th e r  v a r i a b l e s  h e ld  c o n s t a n t ,  w i l l  re d u c e  th e  number o f  

in - m ig r a n ts  by  .5 8  p e r c e n t  and th e  number, o f  o u t -m ig r a n ts  w i l l  d e c l in e  

by  .6 3  p e r c e n t .  I t  i s  n o t a b l e  t h a t  th e  c o e f f i c i e n t  f o r  th e  two g roups 

a re . n e a r l y  e q u a l  i n  m a g n itu d e . P e rs o n s  m oving e i t h e r  i n  o r  o u t o f  

a P l a i n s  SEA a r e  e q u a l ly  a f f e c t e d  by i n te r v e n in g  o p p o r tu n i t i e s  and 

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

The k in s h ip  v a r i a b l e s ,  K. and K . , a l s o  h av e  n e a r l y  e q u a l  s i z e ,
3 1 .

.4940  and .4 3 9 5 , r e s p e c t i v e l y .  M ig ra n ts  e i t h e r  e n t e r in g  o r  l e a v in g  

a  P l a in s  SEA i n  g e n e r a l , c e t e r i s ,  p a r i b u s , show p r e f e r e n c e s  to  fo llo w  

e s t a b l i s h e d  r o u t e s .

To a  l e s s e r  d e g re e  b o th  th e  change  i n  n o n - a g r i c u l t u r a l  em ploym ent

CAE. o r  AE.)  and th e  a v e ra g e  y e a r l y  n o n ^ fa rm  wage (AW. o r  AW.) demon- 
3 i  3 i
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s t r a t a  th e  c o m p a r a b i l i ty  o f  th e  two e q u a t i o n s . T hese  two s i m i l a r i t i e s  

a lo n g  w i th  th e  two m e n tio n e d  a b o v e ■a r e  im p o r ta n t  b e c a u s e  i n  th e  s p e c i ­

f i c a t i o n  o f  th e  m odels t h e  same th e o r y  i s  assum ed to  b e  a p p r o p r ia t e  

f o r  b o th .  The m a jo r  d i f f e r e n c e  i s  t h a t  th e  o u t - m ig r a t io n  m odel con­

s i d e r s  c o n d i t io n s  i n  b o th  s e n d in g  and r e c e iv i n g  a r e a s  and th e  i n -  

m ig r a t io n  m odel i n c l u d e s . o n ly  th e  se c o n d  s t e p  i n  th e  d e c is io n  m aking 

p r o c e s s .

P r e d i c t i n g  th e  im p a c t on m ig r a t io n  u s in g  th e  i n -  and o u t - m ig r a t io n  

m odels i s  a  s t r a ig h t f o r w a r d  t a s k  b e c a u s e  b o th  a r e  re d u c e d  form  equa­

t i o n s ;  T h a t i s , th e  d e p e n d e n t v a r i a b l e  i s  th e  o n ly  endogenous v a r i a b l e ,  

i . e . , th e  in d e p e n d e n t v a r i a b l e s  a r e  a l l  e x o g e n o u s . As s u c h , th e  re d u c e d  

fo rm  r e g r e s s i o n  c o e f f i c i e n t s  can  b e  u se d  a s  s h o r t - r u n  im p a c t m u l t i p l i e r s  

and th e y  a r e  a d d i t i v e .  As an e x am p le , im a g in e  a f i c t i o n a l  SEA in  th e  

P l a in s  a r e a  w i th  e s t a b l i s h e d  m ig r a t io n  f lo w s and a  g iv e n  l e v e l  o f  n o n - 

a g r i c u l t u r a l  em ploym ent. What w ould  b e  th e  n e t  p o p u la t io n  change due 

to  m ig r a t io n  g iv e n  an  in c r e a s e  i n  n o n - a g r i c u l t u r a l  em ploym ent o f  

400 p e r c e n t  in c lu d in g  d i r e c t ,  i n d i r e c t ,  and in d u c e d  e f f e c t s ,  a l l  o t h e r ,  

th in g s  h e ld  c o n s ta n t?  A 4 0 0 -p e r c e n t  i n c r e a s e  m ig h t b e  fro m  100 to  500 

jo b s  w h ich  i s  n o t  u n re a s o n a b le  c o n s id e r in g  th e  n u m b e r ,o f  p o s i t i o n s  i n  

a  m a n u fa c tu r in g  e s t a b l i s h m e n t .  The num ber o f  in - m ig r a n ts  can  b e  c a l ­

c u la t e d  b y  a p p ly in g  th e  r e g r e s s i o n  c o e f f i c i e n t  f o r  t h e  change i n  n o n -  

a g r i c u l t u r a l  em ploym ent .(AE^) to  th e  i n c r e a s e :
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Mj i  = (,2065% )(400% )

M .. = 82.6% i n c r e a s e .

I f  f o r  th e  p r e v io u s  d a ta  p e r i o d ,  1965-^1970, th e r e  w ere  .100 in -em ig ran ts  

183 in -< m ig ran ts  c o u ld  b e  e x p e c te d  i n  th e  p r o j e c t i o n  p e r i o d ,  1971 -1975 . 

T h is  same change  i n  em ploym ent o p p o r tu n i t i e s  can  b e  exam ined  i n  th e  

o u t - m ig r a t io n  m odel by  assu m in g  th e  i n c r e a s e  i n  n o n - a g r i c u l t u r a l  jo b s  

w i l l  d ro p  th e  r a t e  o f  unem ploym ent (UEi ) . Assume th e  unem ploym ent 

r a t e  i s  a t  6 p e r c e n t  and  th e  d ev e lo p m en t o f  new j o b s ,  b o th  d i r e c t  and 

i n d i r e c t ,  c a u s e s  unem ploym ent to  d e c l i n e  to  3 p e r c e n t ,  a  5 0 .p e rc e n t  

d ro p  i n  th e  r a t e .  The change  i n  o u t - m ig r a t io n  can  b e  c a l c u l a t e d  by 

u s in g  th e  re d u c e d  form  r e g r e s s i o n  c o e f f i c i e n t  f o r  UEi :

Mi j  = (.9129% )(50% )

M = 45.6% d e c r e a s e .
I J

I f  t h e r e  w ere  100 o u t -m ig r a n ts  ( i n  1 9 6 5 -1 9 7 0 ), t h e r e  w ould  now (1 9 7 1 - 

1975) b e  a b o u t 5 4 . N e t t i n g  b o th  e f f e c t s  p ro d u c e s  a  com bined p o p u la ­

t i o n  i n c r e a s e  o f  130 p e r s o n s .  The o th e r  s i g n i f i c a n t  v a r i a b l e s  can  b e  

p r o j e c t e d  and  a n a ly z e d  i n  th e  same f a s h io n .

L im i ta t io n s  o f  t h e  M odels

I t  i s  e x p l i c i t l y  assum ed, i n  th e  d o u b le - lo g  fo rm  t h a t  th e  e l a s ­

t i c i t i e s  a r e  c o n s ta n t  th ro u g h o u t  th e  ra n g e  o f  th e  v a r i a b l e s .  F o r m ost 

t h i s  p r o b a b ly  i s  n o t  th e  c a s e  and  judgm en t m ust b e  e x e r c i s e d  i n  d e t e r ­
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m in in g  a  r e a s o n a b le  l a t i t u d e  o f  v a r i a b i l i t y  on th e  v a r io u s  in d e p e n d e n t 

v a r i a b l e s .

T hese  m odels, a r e  c o n s t r u c te d  u s in g  a v a i l a b l e  s e c o n d a ry  d a ta  to  

e x p re s s  th e  h y p o th e s iz e d  c o n n e c t io n s .  H ow ever, th e  d a ta  may n o t  p r o ­

v id e  a  good r e p r e s e n t a t i o n  o f  th e  d e s i r e d  r e l a t i o n s h i p .  An exam ple i s  

th e  u r b a n i z a t i o n  v a r i a b l e  i n  th e  o u t - m ig r a t io n  e q u a t io n .  IL i s  e n te r e d  

to  m easu re  th e  r u r a l  m ig r a n ts ' p r e f e r e n c e  f o r  u rb an  d e s t i n a t i o n s .  B ut 

th e  u r b a n iz a t io n  v a r i a b l e  may v e ry  w e l l  i n d i c a t e  incom e l e v e l s ,  jo b  

o p p o r t u n i t i e s ,  and o t h e r  f a c t o r s  as  w e l l  a s  a m e n i t i e s .  T h e re  i s  no 

w ay, g iv e n  th e  a v a i l a b l e  d a ta ,  to  s e p a r a te  one e f f e c t  from  th e  o th e r .  

H ence , th e  i n t e r p r e t a t i o n  o f  th e  v a r i a b l e  i s  ham pered . T h is  i s  th e  

t r a d e - o f f  b e tw een  u s in g  in e x p e n s iv e  s e c o n d a ry  d a ta  s o u rc e s  as  opposed  

to  c o l l e c t i n g  p r im a ry  d a ta  w h ich  a c c u r a te ly  r e f l e c t  th e  in te n d e d  c o r r e ­

l a t i o n .

Summary

O u t- m ig ra t io n  and i n - m ig r a t io n  m odels w ere  t e s t e d  i n  t h i s  

c h a p te r .  The o u t - m ig r a t io n  m odel i s  d e r iv e d  from  two m ig r a t io n  th e o r i e s  

and a  p r i o r i  know ledge o f o t h e r  s t u d i e s .  The in - m ig r a t io n  m odel was 

th e n  d e s ig n e d  on t h e  a s su m p tio n  t h a t  th e  a v e ra g e  m ig r a n t ,- w h e th e r  

l e a v in g  o r  e n te r in g  th e  a r e a ,  re sp o n d s  to  s i m i l a r  c o n d i t i o n s .  The 

o b s e r v a t io n  m a t r ix  f o r  b o th  m odels c o n s i s t e d  o f  c o m b in a tio n s  o f  th e  17 

P l a i n s  SEA 's w i th  th e  48 c o n tig u o u s  s t a t e s ; . .
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The r e g r e s s i o n  r e s u l t s  showed t h a t  m ig r a t io n  p a t t e r n s  a r e  i n f l u ­

en ced  by  b o th  m a rk e t (incom e a f f e c t i n g )  and n o n -m a rk e t ( a m e n i t ie s )  con­

d i t i o n s .  The p r e s e n c e  o f  f r i e n d s  and r e l a t i v e s , d i s t a n c e ,  and p ro b ­

a b i l i t y  o f  em ploym ent a r e  c o n s id e r a t io n s  w h ich  s i g n i f i c a n t l y  i n f lu e n c e  

l o c a t i o n  p r e f e r e n c e  and th e  u t i l i t y  g a in e d  o f  b o th  i n -  and o u t - m ig r a n ts .  

H ow ever, n e i t h e r  o f  t h e s e  g ro u p s  te n d e d  to  re sp o n d  t o  wage d i f f e r e n t i a l s  

i n  th e  v a r io u s  r e c e iv i n g  a r e a s .



CHAPTER IV

EMPLOYMENT MULTIPLIER MODEL

The id e a  o f  a  m u l t i p l i e r  was f i r s t  ad vanced  by R. S . Kahn and 

l a t e r  was r e f i n e d  and in t r o d u c e d  as  a  u s e f u l  a n a l y t i c a l  d e v ic e  by 

J .  M. K ey n es . A m u l t i p l i e r  i s  a  m easu re  o f  th e  t o t a l  I /  im p a c t on an  

economy due t o  a .c h a n g e  i n  an autonom ous e le m e n t o f  th e  econom y. I t  

i s  th e  u l t i m a t e  c u m u la tiv e  e f f e c t  on a  r a t e  o f  a g g re g a te  f lo w  p e r  u n i t  

o f  t im e  a r i s i n g  o u t  o f  an  i n i t i a l  u n i t  change i n  one exogenous e le m e n t 

o f  t h a t  f lo w . An exam ple o f  a  c u m u la tiv e  m u l t i p l i e r  e f f e c t  i s  th e  

s p e n d in g  and re s p e n d in g  o f  money w here  o n ly  a  p a r t  o f  o n e .p e r s o n 's  

e x p e n d i tu r e  i s  someone e l s e ' s incom e, i . e . , a  p o r t i o n  o f  e a ch  p e r s o n 's  

incom e i s  n o t  r e t a i n e d  w i th in  th e  s tr e a m . T h is  c o n c e p t a p p l i e s  to  

an  econom ic a r e a  w h ich  h a s  w e l l - d e f i n e d  b o u n d a r ie s  (su c h  as  a  n a t i o n ,  

s t a t e ,  o r  c o u n ty ) . Employment m u l t i p l i e r s  a r e  fo rm u la te d  to  m easu re  

t h e  t o t a l  c u m u la tiv e  e f f e c t  on a g g re g a te  em ploym ent i n  a  d e f in e d  

economy g iv e n  a  u n i t  change  i n  th e  num ber o f  em ployees i n  an exogenous 

s e c t o r  o f  t h a t  econom y. ;

As p r e v io u s ly  m e n tio n e d , t h i s  s tu d y  i s  aim ed a t  d e te rm in in g  l o c a l  

(c o u n ty )  v e r s u s  r e g i o n a l  im p a c ts .  L o c a l im p a c ts  a r e . d e s i r e d  b e c a u se  

th e y  b e t t e r  p in p o in t  th e  a r e a  m ost i n t e n s e l y  a f f e c t e d  by  changes in  

th e  econom ic b a s e .  By a s s u m p tio n , th e  m u l t i p l i e r  i s  th e  same f o r  any

I /  T o ta l  a s  u se d  h e r e  i s  d e f in e d  t o  in c lu d e  d i r e c t ,  i n d i r e c t ,  and 
in d u c e d  e f f e c t s .
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p o in t  i n  a  g iv e n  s tu d y  a r e a .  I f  th e  a r e a  u n d e r s tu d y  i s  a  l a r g e  r e g io n ,  

th e n  th e  m u l t i p l i e r s  f o r  any g iv e n  a c t i v i t y  w i l l  b e  a g g re g a te s  o f  th e  

e n t i r e  r e g io n  and a s  su c h  m ig h t d i s t o r t  ■ th e  m ag n itu d e  o f  th e  im p a c t on 

l o c a t io n s  w here  th e  s p e c i f i e d  a c t i v i t y  i s  c o n c e n t r a te d .  I t  i s  t h i s  

s h o r tc o m in g  o f  a p p ly in g  r e g i o n a l  s t u d i e s  to  l o c a l  a r e a s  w h ich  t h i s  s tu d y  

a t te m p ts  to  overcom e.

In p u t- O u tp u t  M odels

T h e re  a r e  two common m ethods u se d  to  c a l c u l a t e  em ploym ent m u l t i ­

p l i e r s .  One o f  t h e s e  i s  th e  s t a t i c  I n p u t-O u tp u t  ( I /O )  te c h n iq u e .

S t a t i c  I /O  m odels a r e  b a s e d  on s e v e r a l  e x p l i c i t  a s s u m p tio n s . The 

a s su m p tio n s  d e p a r t  from  r e a l i t y ,  b u t  by  s im p l i f y in g  th e  m o d el, th e y  

r e n d e r  i t  e m p i r i c a l l y  im ple m e n ta b le .  The f i r s t  a s su m p tio n  i s  t h a t  

e a ch  in d u s t r y  i s  c h a r a c t e r i z e d  by a  l i n e a r  hom ogeneous p r o d u c t io n  fu n c ­

t i o n ,  i . e . , t h e r e  a r e  no econom ies o r  d ise c o n o m ie s  o f  s c a l e .  S e c o n d ly , 

i t  i s  assum ed t h a t  th e  t o t a l  e f f e c t  o f  c a r r y in g  on s e v e r a l  ty p e s  o f  

p r o d u c t io n  i s  th e  sum o f  th e  s e p a r a te  e f f e c t s . I n  o th e r  w o rd s , two 

f irm s  p ro d u c in g  two s e p a r a t e  p r o d u c ts  i n c u r  th e  same c o s t s  and g a in  

th e  sam e re v e n u e s  as one f i r m  p ro d u c in g  th e  same two p r o d u c ts  i n  a  

s i n g l e  p l a n t .  T h e re  i s  no o v e r l a p . The t h i r d  e x p l i c i t  a s su m p tio n  i s  

t h a t  f a c t o r s  r e q u i r e d  to  p ro d u c e  any p r o d u c t ,  f i n a l  o r  i n t e r m e d i a t e , 

m ust b e  u se d  i n  f ix e d  p r o p o r t io n s  ( te c h n o lo g y  i s  f i x e d ) . F o u r th , 

e a ch  i n d u s t r y  p ro d u c e s  a  s i n g l e  p r o d u c t  o r .p r o d u c t  m ix , i . e . , t h e r e
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a r e  no j o i n t  p r o d u c t s . L a s t l y ,  i t  i s  a ssu m ed , a t  g iv e n  p r i c e s ,  th e  

econom ic  sy s te m  i s  i n  e q u i l ib r iu m .

I t  i s  i m p l i c i t l y  assum ed i n  I /O  m odels t h a t  s u p p ly  i s  i n f i n i t e l y  

e l a s t i c ,  i . e . , t h e s e  m odels a r e  d e m a n d -p u ll .  Any f l u c t u a t i o n  i n  th e  

economy r e s u l t i n g  i n  a  p o s i t i v e  o r  n e g a t iv e  im p a c t i s  i n i t i a l l y  ca u se d  

b y  ch an g es i n  dem and. U s u a l ly  t h e s e  demands f o r  goods a r e  th o u g h t to  

b e  exogenous o r  demands f o r  e x p o r t s .  2j As s u c h , e x p o r t  i n d u s t r i e s ,  

th o s e  w h ich  s e l l  some p r o p o r t io n  o f  t h e i r  o u tp u t  o u t s i d e  o f  th e  economy 

a r e  c r e d i t e d  w i th  th e  d i r e c t i o n  o f  econom ic c h a n g e .

The f o u n d a t io n  o f  an  I /O  m odel i s  th e  t r a n s a c t i o n s  t a b l e .  I t  i s  

a  s im p le  d o u b le  e n t r y  a c c o u n t in g  m a t r ix  w h ich  t a b l e s  s a l e s  and p u r - . 

c h a se s  b e tw een  th e  v a r io u s  s e c t o r s  o f  th e  econom y. The t r a n s a c t io n s  

t a b l e  v e ry  c l e a r l y  i l l u s t r a t e s  th e  in te r d e p e n d e n c ie s  i n  th e  economy.

Any t r a n s a c t i o n s  can  b e  t r a c e d  th ro u g h  th e  sy s te m  to  p ro v id e  in fo rm a ­

t i o n  on p a t t e r n s  and d e g re e s  o f  i n t e r a c t i o n  b e tw een  s e c t o r s .  T h u s , 

t h e  t o t a l  e f f e c t  e x p re s s e d  by  an I /O  m u l t i p l i e r  can  b e  d i s a g g r e g a te d  

t o  d e m o n s tra te  t h e  e f f e c t  on e a ch  s e c t o r  s e p a r a t e l y .  T h is  a lo n g  w ith  

a  fo rm a l t h e o r e t i c a l  and m a th e m a tic a l  b a s e  i s  th e  m a jo r  s t r e n g t h  o f  th e  

I /O  m ethod . The in te r w o r k in g s  o f  th e  economy can  b e  s tu d i e d  as

2 /  The f i n a l  demand v e c to r  i n  m ost I /O  t a b l e s  u s u a l l y  i n c l u d e s : (a )
g ro s s  in v e n to r y  a c c u m u la t io n , (b ) e x p o r t s ,  (c )  governm en t p u r c h a s e s ,  
(d ) g ro s s  p r i v a t e  c a p i t a l  f o rm a t io n ,  and  (e ) h o u s e h o ld s .
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m in u te ly  as  th e  r e s e a r c h e r  w is h e s .  He n e e d  o n ly  ch o o se  th e  d e g re e  o f  

d i s a g g r e g a t io n  d e s i r e d  and d e f in e  th e  s e c t o r s  o f  th e  m odel a c c o r d in g ly .

The sh o r tc o m in g s  o f  t h e  I /O  m ethod a r e  e n c o u n te re d  i n  b u i l d i n g . t h e  

t r a n s a c t i o n s  t a b l e  f o r  th e  l o c a l  econom y. 3j P r im a ry  d a ta  a r e  n e c e s s a ry  

f o r  th e  m ost p a r t .  I t  i s  v e ry  e x p e n s iv e  and tim e  consum ing to  g a th e r  

and m ust b e  v e r i f i e d  w i th  t h e  g r e a t e s t  o f  c a r e .  I f  a  s i g n i f i c a n t  e r r o r  

o c c u rs  i n  a  s e c t o r  o f  t h e  t r a n s a c t i o n s  t a b l e  i t  w i l l  s p re a d  th ro u g h o u t 

th e  m odel d u r in g  th e  m a t r ix  o p e r a t io n s  u se d  to  s o lv e  th e  sy s te m . T h is  

w i l l  re d u c e  th e  v a l i d i t y  o f  a l l  s e c t o r  m u l t i p l i e r s .

I /O  m odels a r e  c o n s t r u c te d  f o r  a  p o in t  in  t im e . T h e re  i s  no s a t ­

i s f a c t o r y  m ethod f o r  k e e p in g  t a b l e s  c u r r e n t .  4V U sin g  an  o u td a te d  

I /O  m odel r e q u i r e s  m ore l i m i t i n g  a s s u m p tio n s ,  some o f  w h ich  a r e  

d i f f i c u l t  to  d e f e n d . 5 /

3 /  The a s su m p tio n s  a r e  l i m i t a t i o n s  o f  v a ry in g  im p o rt and s e v e r i t y  
u n d e r  c e r t a i n  c i r c u m s ta n c e s .

j4/ Some r e s e a r c h  h a s  b e e n  done t o  r e s o lv e  t h i s  p ro b le m . M ost n o ta b le  
a r e :  ( I )  H. B. C heaney and P . G. C la r k ,  I n t e r - I n d u s t r y  Econom ics
(New Y ork : Jo h n  W iley  & S o n s , 1959) , and (2 ) C haiw -shang  Y ah,
I n t r o d u c t i o n  to  Inpu tT -O utpu t Econom ics (New Y ork : H o l t ,  R in e h a r t
and Wins t o n , I n c . , 1 9 6 9 ) .

5j F o r exam ple i t  m ust b e  assum ed t h a t  th e  t e c h n i c a l  c o e f f i c i e n t s
( d e f in e d  as  th e  i - t h  colum n d iv id e d  by  th e  t o t a l  from  th e  j - t h  row 
w h ere  i  = j )  a r e  c o n s ta n t  o v e r  t im e . The r e l a t i o n s h i p s  b e tw een  
s e c t o r s  h a v e  rem a in e d  s t a b l e .
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To su m m arize , i n p u t - o u tp u t  i s  a  r ig o r o u s ly  d e f in e d  s t a t i c  e q u i l ­

ib r iu m  m odel. The m odels  a r e  d e s i r a b l e  f o r  im p a c t a n a ly s i s  b e c a u se  

th e y  d e m o n s tra te  t h e  i n t e r a c t i o n s  i n  t h e  econom y. The m a jo r  w eakness 

o f  t h e  I /O  m odel i s  t h e  s t r i n g e n t  d a ta  re q u ire m e n ts  n eed ed  to  c o n s t r u c t  

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

Econom ic B ase  M odels

As an a l t e r n a t i v e ,  t o  I /O ,  em ploym ent m u l t i p l i e r s  can  b e  c a lc u la t e d  

from  an  econom ic b a s e  m odel. T hese  m odels a r e  n o t  a s  r i g i d l y  s p e c i f i e d  

a s  i n p u t - o u tp u t  and a r e  c o n s t r u c te d  from  s e c o n d a ry  d a t a .  Only one 

e x p l i c i t  a s su m p tio n  i s  m ade: g row th  i n  a  g iv e n  economy em erges

e x c lu s i v e l y  from  th e  e x p o r t  s e c t o r s  o f  e ach  i n d u s t r y  ( t h i s  im p l ie s  t h a t  

t h e s e  m odels a r e  d e m a n d -p u ll ) . §J I n  th e o r y  t h i s  a s su m p tio n  r e q u i r e s  

t h a t  e x p o r t in g  s e c t o r s  b e  s e g r e g a te d  f o r  th e  a n a l y s i s .  N o rm a lly , 

e x p o r t in g  i n d u s t r i e s  a r e  l a b e l e d  b a s i c  o r  p r im a ry  w h i le  s e r v i c e  o r  

s u p p o r t  s e c t o r s  a r e  r e f e r r e d  to  a s  n o n - b a s ic  o r  s e c o n d a ry . A s e c t o r  i s  

c l a s s i f i e d  a s  b a s i c  o r  n o n - b a s ic  u s in g  one o f  t h r e e  m eth o d s: ( I )  th e

a ssu m p tio n  m eth o d , (2 ) th e  l o c a t i o n  q u o t i e n t  m ethod , o r  (3) th e  

minimum re q u ir e m e n ts  t e c h n iq u e .

bj Econom ic b a s e  m odels, do i m p l i c i t l y  make th e  same a s su m p tio n s  w hich  
a r e  e x p l i c i t  i n  t h e  I /O  m o d e ls . I n  b a s i c  p h i lo s o p h y . ;tfhe two a re  
v i r t u a l l y  th e  sam e. I t  i s  i n  r i g o r  o f  a c t u a l  a p p l i c a t i o n  w h e re ' 
th e y  d iv e r g e .



i sThe a s su m p tio n  a p p ro a c h  i s  th e  e a s i e s t .  A s u b j e c t i v e  judgm en t 

made by  th e  r e s e a r c h e r  a s  to  w h a t s e c t o r s  a r e  e x p o r t ;  t h e  t o t a l  em ploy­

m ent o f  th o s e  s e c t o r s  i s  u se d  to  c a l c u l a t e  th e  m u l t i p l i e r s .  The e r r o r  

a r i s i n g  ' from  t h i s  m ethod i s  t h a t  m ost l i k e l y  no i n d u s t r y  e x p o r t s  a l l  

o f  i t s  p r o d u c t io n .  Some o f  t h e  em ploym ent i n  any g iv e n  s e c t o r  sh o u ld  

b e  i n  th e  n o n - b a s ic  c l a s s i f i c a t i o n .  An e x c e p t io n  m ig h t b e  s p e c i a l i z e d  

m a n u fa c tu r in g  a c t i v i t i e s  i n  r u r a l  a r e a s . . T h is  e r r o r  i s  m in im ized  as 

t h e  economy u n d e r  s tu d y  becom es s m a l le r .

The l o c a t i o n  q u o t i e n t  ap p ro a c h  d iv id e s  em ploym ent i n  a  g iv e n  

s e c t o r  i n t o  th e  b a s i c  o r  n o n - b a s ic  c a te g o ry  a c c o rd in g  to  t h e  n a t i o n a l  

a v e ra g e  f o r  t h a t  s e c t o r .  An i n d u s t r y 's  em ploym ent i s  com pared to  th e  

n a t i o n a l  a v e ra g e  th ro u g h  a  r a t i o .  Any em ploym ent above th e  n a t i o n a l  

r a t i o  i s  c o n s id e r e d  e x p o r t  em ploym ent and  i s  u se d  to  c a l c u l a t e  th e  

econom ic o r  e x p o r t  b a s e  m u l t i p l i e r s .  The d a n g e r i n  u s in g  th e  m ethod 

o r i g i n a t e s  w i th  th e  n e c e s s a r y  u n d e r ly in g  a s su m p tio n  o f  u n ifo rm  demand 

th ro u g h o u t  th e  n a t i o n .  I n  f a c t ,  p e o p le 's  t a s t e s  and p r e f e r e n c e s , 

in c o m e s , a n d /o r  o t h e r  d e te r m in a n ts  o f  demand may v a ry  from  r e g io n  to  

r e g io n .  7 /
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Ij  The l o c a t i o n  q u o t i e n t  m ethod d e a ls  w i th  n e t  e x p o r t s  r a t h e r  th a n
th e  g r o s s  e x p o r t  f o r m u la t io n  u s e d  i n  th e  a ssu m p tio n  m ethod . L oca­
t i o n  q u o t i e n t s  assum e t h a t  i f  a l l  o f  a  good i s  e x p o r te d ,  th e n  some 
w i l l  n e c e s s a r i l y  h a v e  to  b e  im p o r te d  to  m eet l o c a l  n e e d s .  H ence , 
an  i n d u s t r y  may e x p o r t  a l l  o f  i t s  o u tp u t ,  b u t  a l l  i n d u s t r y  em ploy­
m ent w i l l  n o t  b e  c l a s s i f i e d  a s  e x p o r t .
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An a l t e r n a t i v e  t o  th e  l o c a t i o n  q u o t i e n t  m ethod i s  t h e  minimum 

re q u ir e m e n ts  t e c h n iq u e .  T h is  a p p ro a c h  in v o lv e s  c a l c u l a t i n g  and ra n k in g  

i n  a s c e n d in g  o r d e r  th e  p e rc e n ta g e s  o f  th e  t o t a l  l a b o r  f o r c e  em ployed in  

a  g iv e n  in d u s t r y  f o r  some sam p le  o f  s i m i l a r  econom ic u n i t s  ( c i t i e s  o f  

s i m i l a r  s i z e ,  f o r  e x a m p le ) . The s m a l l e s t  p e rc e n ta g e  i s  assum ed to  b e  

t h e  minimum r e q u i r e d  t o  s e r v e  th e  l o c a l  econom y. A l l  em ploym ent 

e x c e e d in g  t h i s  lo w e r  l i m i t  i n  o t h e r  u n i t s  i s  c l a s s i f i e d  as  e x p o r t  

em ploym ent. I n  a c t u a l  a p p l i c a t i o n ,  some num ber o f  th e  b o tto m  o b s e rv a ­

t i o n s  a r e  th row n  o u t ,  f o r  i n s t a n c e  th e  b o tto m  3 p e r c e n t ,  to  c o r r e c t  

f o r  u n u s u a l  c a s e s  i n  th e  sa m p le . D i f f i c u l t i e s  a r i s e  i n  d e te rm in in g  

w here  t h e  c u t - o f f  p o in t  s h o u ld  b e .  A g a in , th e  a n a ly s t  i s  o b l ig e d . to  

make a  s u b j e c t i v e  d e te r m in a t io n  as to  w h ere  n o n - b a s ic  en d s and e x p o r t  

b e g in s .

The n e c e s s i t y  o f  d i s t i n g u i s h i n g  b a s i c  from  n o n - b a s ic  em ploym ent 

i n  e x p o r t  b a s e  m odels i s  a  d e f i c ie n c y  w h ich  a r i s e s  from  u s in g  se c o n d a ry  

d a t a .  A s i g n i f i c a n t  e r r o r  i n  d e te rm in in g  w h ich  w o rk e rs  a r e  a c t u a l l y  

em ployed i n  th e  p r o d u c t io n  o f  goods f o r  e x p o r t  c a u se s  c a l c u l a t i o n  o f  

a  m is le a d in g  m u l t i p l i e r  r e n d e r in g  th e  r e s u l t s  o f  t h e  s tu d y  e rro n e o u s  

and p o s s ib ly  h a rm fu l .  A n o th e r  d e f e c t  o f  th e s e  m odels i s  t h e i r  a p p l i c a ­

t i o n  i n  i l l u s t r a t i n g  i n t e r a c t i o n  i n  th e  econom y. The m u l t i p l i e r s  a r e  

a g g re g a te s  w h ich  do n o t  show changes i n  s e p a r a te  s e c t o r s .  On th e  

o t h e r  h a n d , e x p o r t  b a s e  m u l t i p l i e r s  a r e  in e x p e n s iv e  to  c o n s t r u c t  and 

m a in ta in  b e c a u s e  seco n d a ry , d a ta  a r e  u se d  i n  th e  m o d e lin g  p ro c e d u re .
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T h is  i s  th e  a d v a n ta g e  o f  t h e  econom ic b a s e  m odel and b e c a u s e  o f . t h i s  

i n f o  m a t i o n " c o s t  t r a d e o f f ,  r e s e a r c h e r s  f r e q u e n t ly  r e s o r t  to  t h i s  m ethod 

r a t h e r  th a n  th e  more in f o r m a t iv e  and e x p e n s iv e  in p u t^ o u tp u t  a p p ro a c h .

A g g re g a te  and D is a g g re g a te . M odels 

E x p o r t  b a s e  m u l t i p l i e r s  can  b e  c a l c u l a t e d  i n  one o f  two w ays: ( I )

a g g re g a te  f o r m u la t io n  o r  (2 ) d i s a g g r e g a te  f o r m u la t io n .  T hese  m ethods 

f o l lo w  th e  g e n e r a l  s p e c i f i c a t i o n s  a l r e a d y  d i s c u s s e d  i n  th e  p re v io u s  

s e c t i o n  b u t  r e q u i r e  one f u r t h e r  a s su m p tio n .

The a g g re g a te  em ploym ent m u l t i p l i e r  i s  a  w e ig h te d  a v e ra g e  o v e r  a l l  

e x p o r t  em ploym ent i n  a  g iv e n  econom y. A change in  em ploym ent in  one 

e x p o r t  i n d u s t r y  a f f e c t s  t o t a l  em ploym ent th e  same as  a  change i n  any 

o t h e r  e x p o r t in g  i n d u s t r y ;  i n  o t h e r  w o rd s j t h e r e  i s  a  s i n g l e  m u l t i p l i e r  

f o r  a l l  e x p o r t in g  i n d u s t r i e s  i n  t h e  s tu d y  a r e a .  I f  m in in g  and a g r i ­

c u l t u r e  w ere  b o th  d e f in e d  a s  e x p o r t  i n d u s t r i e s ,  th e n  b o th  a r e  assum ed 

to  r e q u i r e  th e  same p r o p o r t io n  o f  l o c a l  s e r v i c e  em ploym ent. T h is  

a s su m p tio n  i s  q u e s t io n a b le  b e c a u s e  o f  th e  s t r u c t u r a l  d i f f e r e n c e s  b e tw een  

i n d u s t r i e s  su c h  a s  m in in g  and a g r i c u l t u r e .

D is a g g re g a te  em ploym ent m u l t i p l i e r s  a r e  c a lc u l a t e d  f o r  each  e x p o r t  

i n d u s t r y  o v e r  a  sam p le  o f  econom ic u n i t s  ( c o u n t i e s ,  f o r  exam ple) 

w h ich  a r e  assum ed to  b e  s t r u c t u r a l l y  s i m i l a r .  8 /  I n d u s t r y  i  i s  assum ed

_8/ D is a g g re g a te  m odels assum e e a c h  i n d u s t r y  h a s  a  d i f f e r e n t  p r o p e n s i ty  
t o  e x p o r t ,  i . e . ,  t o  s e l l  goods o u t s id e  o f  th e  d e f in e d  economy b a s e  
s tu d i e d .
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t o  h a v e  th e  same r e l a t i o n s h i p  to  th e  n o n - b a s ic  s e c t o r s  o f  th e  economy 

o v e r  th e  ra n g e  o f  g e o g ra p h ic  o b s e r v a t io n s .  So a  change  i n  em ploym ent, 

i n  i n d u s t r y  i  i n  c o u n ty  x  w i l l  b e  t h e  same i n  c o u n ty  z and one  m u l t i ­

p l i e r  can  b e  a p p l i e d  to  b o t h .  T h is  a s su m p tio n  i s  q u e s t io n a b le  d ep en d in g  

upon th e  c a re  ta k e n  to  i n s u r e  h o m o g en e ity  i n  th e  o b s e r v a t io n s ..

D is a g g re g a te  m u l t i p l i e r s  a r e  p r e f e r a b l e  to  th e  a g g re g a te  m u l t i ­

p l i e r s .  B i l l i n g s  [50 ] h a s  shown t h a t  th e  d i s a g g r e g a te  m u l t i p l i e r s  a r e  

m a th e m a t ic a l ly  i d e n t i c a l  to  Type TI I /O  m u l t i p l i e r s  ( in d u c e d  e f f e c t s  

in c lu d e d )  when th e  two m odels a r e  c o n s t r u c te d  w ith  i d e n t i c a l  assum p­

t i o n s .  I /O  Type I I  m u l t i p l i e r s  a r e  s u p e r i o r  on a  t h e o r e t i c a l ,  n o t  

c o s t  b a s i s ,  to  any econom ic b a s i c  m u l t i p l i e r  b e c a u s e  o f  th e  i n t e r n a l  

c o n s is te n c y  o f  th e  m odels and t h e i r  a b i l i t y  to  i n d i c a t e  i n t e r a c t i o n s  ■ 

b e tw e en  s e c t o r s .  On th e  o t h e r  h a n d , m u l t ip l e  r e g r e s s i o n  te c h n iq u e s  

ca n  b e  u se d  to  e s t im a te  d i s a g g r e g a te  m u l t i p l i e r s ,  th u s  a d d in g  th e  

pow ers o f  s t a t i s t i c a l  i n f e r e n c e  to  th e  a n a l y s i s .

D e s c r ip t io n  o f  th e  Model

The a im  o f  t h i s  m odel i s  to  e s t im a te  p a r t i a l l y  d i s a g g r e g a te  em ploy­

m ent m u l t i p l i e r s  f o r  t h e  a g r i c u l t u r e ,  m in i n g m a n u f a c t u r i n g ,  and t r a n s ­

p o r t  s e c t o r s  o f  a  c o u n ty  econom y. I t  i s  b u i l t  on s ta n d a r d  econom ic 

b a s e  and s p a t i a l  econom ic th e o r y .  H ow ever, th e  m odel t e s t e d  i n  t h i s  

s tu d y  d e v ia t e s  from  c l a s s i c  e x p o r t  b a s e  m odels by  a v o id in g  th e  s t r i c t  

d i v i s i o n  b e tw e en  b a s i c  and n o n - b a s ic  s e c t o r s .  D a ta  p e r m i t t i n g ,  th e
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v a r i a b l e s  e n te r e d  to  c o r r e c t  f o r  a n o m a lie s  i n  th e  econom ic b a s e s  o f  

t h e  sam p le  o b s e r v a t io n s  a r e  i n  u n i t s  d i f f e r e n t  th a n  em ploym ent to  

a v o id  th e  s t a t i s t i c a l  p ro b le m  o f  m u l t i c o l l i n e a r i t y .

The g e n e r a l  m odel b e g in s  w i th  th e  b a s i c  i d e n t i t y :

TE^ A + Ix
3 I i j

w h e re : t o t a l  em ploym ent i n  r e g io n  j ;

a n c i l l a r y  em ploym ent i n  r e g io n  j ;

em ploym ent i n  autonom ous s e c t o r s  i ,  i n  r e g io n  j .

( I )

A n c i l l a r y  em ploym ent i s  assum ed to  b e  f u n c t i o n a l l y  r e l a t e d  to  th e  

autonom ous b a s i c  em ploym ent s e c t o r s .  E q u a tio n  ( I )  can  b e  r e f o r m u la te d :

1V j V tIj+X r
S u b t r a c t in g  l x . . from  b o th  s i d e s :

1J

( 2)

Aj  -  H j Xl j - (3)

E xpand ing  e q u a t io n  (3 ) to  r e g r e s s i o n  fo rm :

Aj
a  +  M11X11 + . + M X  + e.  nn  nn

The M. . ’s  a r e  th e n  m u l t i p l i e r s  o f  th e  v a r io u s  autonom ous s e c t o r s .  9 /  
1J —

9 /  The t y p i c a l  m u l t i p l i e r  w ould  b e  r e p o r t e d  as  JL + M
i j '
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The m odel was g e n e r a l i z e d  and a p p l ie d  to  th e  181 P l a in s  c o u n t ie s  i n  a 

c r o s s - s e c t i o n a l  r e g r e s s i o n  a n a ly s i s  u s in g  1970 C ensus d a t a .  Im prove­

m en ts i n  th e  m odel ( e q u a t io n  (4 ) )  t h a t  a r e  t r e a t e d  i n  m ore d e t a i l  

be low  a llo w  m u l t i p l i e r s  to  v a ry  w i th  l o c a l i t y  and th e  s c a l e  o f  a c t i v ­

i t i e s  w i t h o u t . p a r t i t i o n i n g  em ploym ent a . p r i o r i  i n to  autonom ous and 

endogenous s e c t o r s .

D ependen t V a r ia b le

The d e p e n d e n t v a r i a b l e  i s  a n c i l l a r y  em ploym ent. I t  i s  th e  summa­

t i o n  o f  a l l  em ploym ent i n  a  c o u n ty  m inus t o t a l  a g r i c u l t u r e , m in in g , and 

m a n u fa c tu r in g  em ploym ent and m inus th e  e x p o r t  p o r t i o n  o f  employm ent

i n  th e  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  i n d u s t r i e s . I t  i n c lu d e s  em ploy-
■■

m ent i n  w h o le s a le  and r e t a i l  t r a d e ;  f in a n c e ,  in s u r a n c e  and r e a l  

e s t a t e ;  b u s in e s s  and p e r s o n a l  s e r v i c e s ;  e n te r ta in m e n t ;  p r o f e s s io n a l  

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

and  t h a t  p a r t  o f  autonom ous b a s i c  em ploym ent n o t  p a r t i t i o n e d  o u t  by 

th e  e x c lu s io n  o f  th e  p r e v io u s ly  m e n tio n e d  e x p o r t  s e c t o r s ; D e f in in g  

t h e  d e p e n d e n t v a r i a b l e s  i n  t h i s  m an n e r, a s  a n c i l l a r y  r a t h e r  th a n  n o n -  

b a s i c  o r  s e c o n d a ry  em ploym ent, makes no a  p r i o r i  ju d g m en t a b o u t th e  

am ount o f  e x p o r t  a c t i v i t i e s  i n  e ach  s e c t o r .

In d e p e n d e n t V a r ia b le s

The in d e p e n d e n t  v a r i a b l e s  and t h e i r  a s s o c i a t e d  names a r e  l i s t e d  

i n  T a b le  V I I I .  The v a r i a b l e s  f o r  w h ich  em ploym ent m u l t i p l i e r s  a r e  to
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TABLE V I I I .  DESCRIPTION AND NAMES OF THE INDEPENDENT VARIABLES IN 
THE EMPLOYMENT MODEL..

Name D e s c r ip t io n

A T o ta l  a g r i c u l t u r a l  em ploym ent by  c o u n ty  i n  1970 .

DA C ro s s -p ro d u c t  o f  th e  d i s t a n c e  from  th e  n e a r e s t  Rand M cNally
t r a d e  c e n te r  (D) and 1970 a g r i c u l t u r a l  em ploym ent.

2D A C r o s s -p ro d u c t  o f  th e  d i s t a n c e  from  th e  n e a r e s t  Rand M cNally
t r a d e  c e n te r  s q u a re d  and 1970 a g r i c u l t u r a l  em ploym ent,

2
A The s q u a re  o f  1970 a g r i c u l t u r a l  em ploym ent.

3A The cube o f  1970 a g r i c u l t u r a l  em ploym ent

M T o ta l  m in in g  em ploym ent by c o u n ty  i n  1970»

DM C r o s s -p ro d u c t  o f  th e  d i s t a n c e  from  th e  n e a r e s t  Rand M cNally .
t r a d e  c e n te r  (D) and 1970 m in in g  em ploym ent.

2
D M C r o s s -p ro d u c t  o f  th e  d i s t a n c e  from  th e . n e a r e s t  Rand M cNally

t r a d e  c e n te r  s q u a re d  and th e  1970 m in ing  em ploym ent.
2 .M The s q u a re  o f  1970 m in in g  em ploym ent.

M  ̂ The cube o f  1970 m in in g  em ploym ent.

F T o ta l  m a n u fa c tu r in g  em ploym ent b y  c o u n ty  i n  1970 .

DF. C r o s s -p ro d u c t  o f  t h e  d i s t a n c e  from  th e  n e a r e s t  Rand M cNally
t r a d e  c e n t e r  (D) and 1970 m a n u fa c tu r in g  em ploym ent.

D^F C r o s s -p ro d u c t  o f  th e  d i s t a n c e  from  th e  n e a r e s t  Rand M cN ally
t r a d e  c e n te r  sq u a re d  and th e  1970 m a n u fa c tu r in g  em ploym ent.

. F The s q u a re  .o f  1970 m a n u fa c tu r in g  em ploym ent. •
3 . . .

F The cube o f  1970 m a n u fa c tu r in g  em ploym ent.

T T o ta l  b a s i c  t r a n s p o r t  em ploym ent by  c o u n ty  i n  1970 c a lc u la t e d
b y : T = T . -  (TE.K) =L 0 ,  w h ere  K = t r a n s p o r t  em ploym ent i n
th e  r e g io n ^ d iv id e d  by  t o t a l  em ploym ent i n  th e . r e g io n  w here 
t h e  re g io n , i s  th e  sum o f  c o u n t i e s  u n d e r  o b s e r v a t io n ;  TEj i s  
t o t a l  em ploym ent i n  1970 i n  c d u n ty j  ; and T j is . ,  t r a n s p o r t  
em ploym ent i n  1970. i n  c o u n ty  j .  -
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TABLE V I I I .  ( c o n t in u e d ) .

Name D e s c r ip t io n  * 2

DT C ro s s -p r o d u c t  o f  th e  d i s t a n c e  from  th e  n e a r e s t  Rand M cNally
t r a d e  c e n t e r  (D) and 1970 t r a n s p o r t a t i o n  em ploym ent.

2D T C ro s s -p r o d u c t  o f  th e  d i s t a n c e  from  th e  n e a r e s t  Rand M cNally
t r a d e  c e n te r  s q u a re d  and th e  1970 t r a n s p o r t a t i o n  em ploym ent.

T^ The s q u a re  o f  1970 t r a n s p o r t a t i o n  em ploym ent.
o

T The cube o f  1970 t r a n s p o r t a t i o n  em ploym ent.

V T o ta l  b a s i c  l o c a l  governm en t em ploym ent i n  1970 c a lc u la t e d  
i n  th e  same m anner a s  th e  v a r i a b l e  T above .

I  T o ta l  i n s t i t u t i o n a l  p o p u la t io n  by  c o u n ty  i n  1970 .

C T o ta l  num ber o f  c o l l e g e  s tu d e n t s  i n  g roup  q u a r t e r s  i n  1970.

Cd Dummy v a r i a b l e  f o r  l o c a t i o n  o f  c o l l e g e s  w here  I  = no s tu d e n t s .

H T o ta l  num ber o f  m o te l  and h o t e l  em ployees i n  1970.

Y M edian f a m ily  incom e i n  1970 .
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b e  d i r e c t l y  c a l c u l a t e d  a r e  a g r i c u l t u r e  (A ) , m in in g  (M ), m a n u fa c tu r in g  

( F ) , and t r a n s p o r t a t i o n  ( T ) . I t  i s  h y p o th e s iz e d  t h a t  th e  m u l t i p l i e r  

f o r  e a ch  o f  th e s e  i n d u s t r i e s  i s  a  n o n - l i n e a r  f u n c t io n  o f  ( I )  d i s t a n c e  

from  a  m a jo r  t r a d e  c e n te r  and (2) s c a l e  o f  th e  a c t i v i t y .  The non­

l i n e a r  d i s t a n c e  v a r i a b l e  w i l l  a llo w  th e  v a lu e  o f  th e  m u l t i p l i e r  to  v a ry  

c o r r e s p o n d in g  t o  th e  l o c a t i o n  o f  a  g iv e n  a c t i v i t y  r e l a t i v e  to  m ajo r 

t r a d e  c e n te r s  ( a s  d e f in e d  by Rand M c N a lly ). No a  p r i o r i  h y p o th e s is  i s  

made c o n c e rn in g  th e  s h a p e  o f  th e  f u n c t io n  as  d i s t a n c e  c h a n g e s .

A c c o rd in g  to  s p a t i a l  econom ic o r  c e n t r a l  p la c e  th e o r y  th e  v a lu e  o f  

th e  m u l t i p l i e r  s h o u ld  a t  f i r s t  i n c r e a s e ,  r e a c h  a maximum, and th e n  

d e c re a s e  (a n  i n v e r t e d  U -shaped  c u r v e ) .

I t  i s  f r e q u e n t l y  assum ed t h a t  s c a l e  o f  b a s i c  a c t i v i t i e s  i n  r u r a l  

a r e a s  r e s u l t  i n  econom ies o f  s i z e  i n  s u p p o r t .o r  s e r v i c e  s e c t o r s  [4 5 ,

5 1 ] ;  h e n c e , th e  h y p o th e s iz e d  n o n - l i n e a r i t y  i n  th e  a g r i c u l t u r e ,  m in in g , 

m a n u f a c tu r in g , and t r a n s p o r t a t i o n  s e c t o r s  o f  t h i s  m o d el. T h is  

im p ro v es  on th e  I /O  m odel s p e c i f i c a t i o n  w here  th e  same em ploym ent 

m u l t i p l i e r  i s  u se d  r e g a r d l e s s  o f  s c a l e  o r  l o c a t i o n  w i t h in  an a r e a .

The m u l t i p l i e r  f o r  e a ch  o f  th e  f o u r  s e c t o r s ,  A, M, F , and T , i s  

th e  p a r t i a l  d e r i v a t i v e  o f  a  re d u c e d  fo rm  o f  th e . s ta n d a r d  c u b ic  fu n c ­

t i o n  i n  two v a r i a b l e s .  For e x am p le , a g r i c u l t u r e  i s  e x p re s s e d  a s :

A n c i l l a r y A = Bq +  B^A + BgDA + BgD2A + B^A2 + BgA2 , (5 )

and th e  em ploym ent m u l t i p l i e r  f o r  a g r i c u l t u r e  i s :
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'B l a a i S g  -  6I  + B2D + 63d2 + 264A + SS5A2 . ( 6 ) .

The c a l c u l a t i o n  f o r  th e  o th e r  m u l t i p l i e r s , M, F , and T , i s  

a n a lo g o u s . I /O  and s ta n d a r d  e x p o r t  b a s e  m odels i m p l i c i t l y  assum e 

e q u a l i t y  o f  th e  m a rg in a l  and a v e ra g e  m u l t i p l i e r s .  T h is  r e s t r i c t i v e  

a s su m p tio n  i s  a v o id e d  h e r e  th ro u g h  th e  u se  o f  p a r t i a l  d i f f e r e n t i a t i o n .

3 a g r i c u l t u r e  t l̂e  in c r e m e n ta l  o r  m a rg in a l  a d d i t i o n  to  a n c i l l a r y  

em ploym ent g iv e n  a  one  u n i t  change i n  a g r i c u l t u r a l  em ploym ent. The 

a v e ra g e  m u l t i p l i e r  i s  r e p o r t e d  i n  I /O  and econom ic b a s e  m o d e ls . T hese  

a r e  n o t  c o m p arab le  w i th  t h e  above m a rg in a l  c o n f i g u r a t io n .

T o ta l  jo b s  i n  a g r i c u l t u r e ,  m in in g , and m a n u fa c tu r in g  a r e  s u r r o g a te s  

f o r  l e v e l s  o f  e x p o r t  em ploym ent i n  e a c h  i n d u s t r y ,  i . e . , t h e s e  in d u s ­

t r i e s  w ere  p a r t i t i o n e d  u s in g  th e  a s su m p tio n  m ethod . M is s p e c i f i c a t i o n  

a r i s e s  i f  t h e r e  i s  w id e  v a r i a t i o n  i n  t h e  p e r c e n t  o f  e x p o r t  em ploym ent 

i n  th e s e  i n d u s t r i e s  i n  th e  P l a in s  a r e a .

T r a n s p o r t a t io n  em ploym ent was d iv id e d  i n t o  e x p o r t  o r  a n c i l l a r y  

th ro u g h  th e  u se  o f  l o c a t i o n  q u o t i e n t s . 1 0 /  T h is  assum es t h a t  l o c a l  

demands f o r  t r a n s p o r t a t i o n  i n  th e  P l a in s  c o u n ty  i s  th e  same as th e  

o v e r a l l  p r o p o r t io n  f o r  th e  r e g io n .  The o b j e c t iv e  was to  i s o l a t e  and 

a s s ig n  a  s u r r o g a te  m easu re  to  th e  i n f l u e n c e  o f  t r a n s c o n t i n e n t a l  r a i l ­

ro a d  m a in te n a n c e  and o p e r a t io n  c e n te r s  w i t h in  th e  P l a in s  r e g io n .

10 /  The e x a c t  fo rm u la  u se d  i s  l i s t e d  and e x p la in e d  i n  T a b le  V I I I .
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The re m a in in g  se v e n  in d e p e n d e n t v a r i a b l e s  i n  T ab le. V I I I  a re  

e n te r e d  to  c o r r e c t  f o r  em ploym ent i n  s e c t o r s  w h ich  a r e  u s u a l ly  con­

s id e r e d  as  l o c a l  s e r v i c e  i n d u s t r i e s , b u t ,  b e c a u s e  o f  t h e i r  s i ^ e  o r  

o th e r  p e c u l i a r i t i e s , a r e  autonom ous to  th e  l o c a l  econom y. The s p e c i ­

f i c a t i o n  o f  t h e s e  v a r i a b l e s  d e v ia t e s  from  p re v io u s  s t u d i e s  i n  a t  l e a s t  

one im p o r ta n t  way. They a r e  e n te r e d  a s  s u r r o g a te s  r a t h e r  th a n  l e v e l s  

o f  e x p o r t  em ploym ent. T h is  i s  done to  a v o id  p o s s ib l e  c o l l i n e a r i t y  

from  becom ing  a  s t a t i s t i c a l  e s t im a t io n  p ro b le m .

V a r ia b le s  C and Cd a r e  d e s ig n e d  t o  a c c o u n t f o r  c o u n t i e s  i n  w h ich  

a  s c h o o l  s e r v in g  a  s t a t e ,  r e g i o n ,  o r  m u lt ic o u n ty  a r e a  i s  l o c a t e d . 

V a r ia b le  H i s  in te n d e d  to  c o r r e c t  f o r  th o s e  em ployees p r o v id in g  s e r v i c e s  

a lo n g  m a jo r  t r a n s p o r t a t i o n  r o u te s  and a t  h e a v i ly  v i s i t e d  t o u r i s t  s i t e s .  

I n s t i t u t i o n a l  p o p u la t io n  ( I )  i s  e n te r e d  to  r e f l e c t  i n s t i t u t i o n a l  e s t a b ­

l is h m e n ts  w h ich  s e r v e  g r e a t e r  a r e a s  th a n  th e  c o u n ty  i n  w h ich  th e y  a r e  

l o c a t e d . . M ontana S t a t e  P r is o n  i n  P o w e ll County and th e  V e te r a n ’s 

H o s p i t a l  a t  F o r t  H a r r i s o n  i n  Lew is and C la rk  County a r e  exam ples o f . 

t h i s  c ir c u m s ta n c e .  C o u n tie s  w i th  g r e a t e r  th a n  a v e ra g e  l o c a l  s e r v i c e  

governm ent s e c t o r s  a r e  i s o l a t e d  by  i n c l u s io n  o f  v a r i a b l e  V. As i n d i ­

c a te d  i n  T a b le .V I I I ,  b a s i c  l o c a l  governm en t em ploym ent (V) was c a l ­

c u la t e d  u s in g  th e  l o c a t i o n  q u o t i e n t  m e th o d . L a s t l y ,  m ed ian  fa m ily  

incom e (Y) i s  e n te r e d  to  n e u t r a l i z e  th e  e f f e c t  o f  incom e v a r i a t i o n s  

on th e  demand f o r  l o c a l  s e r v i c e s .  H ig h e r  incom es m ig h t h a v e  o f f —

'  ,  • :
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s e t t i n g  i n f l u e n c e s , They i n c r e a s e  t h e  demand f o r  l o c a l  s e r v i c e s  and

and t h e i r  c o n v e n ie n c e  b u t  a l s o  i n c r e a s e  th e  c o n su m e r 's  sh o p p in g  r a n g e .
.

R e g re s s io n  R e s u l ts

The summary r e g r e s s i o n  r e s u l t s  f o r  th e  m odel a r e  l i s t e d  i n  T a b le  

IX . The in d e p e n d e n t  v a r i a b l e s  a r e  a s s o c i a t e d  w ith  97 p e r c e n t  o f  th e  

v a r i a t i o n  i n  a n c i l l a r y  em ploym ent. Tw elve o f  th e  26 in d e p e n d e n t v a r i ­

a b le s  a r e  b e lo w  th e  95 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  The s ig n s  on 

th e  te rm s  c o m p r is in g  th e  m u l t i p l i e r s  w i l l  b e  d is c u s s e d  i n  th e  fo l lo w in g  

s e c t i o n .

F o u r o f  th e  s i x  v a r i a b l e s  e n te r e d  to  c o r r e c t  f o r  a b n o rm a lly  l a r g e  

s e r v i c e  em ploym ents i n  v a r io u s  c o u n t i e s  a r e  s i g n i f i c a n t .  I , C, Cd, 

and H a r e  a l l  d i r e c t l y  l in k e d  to  in c r e a s e d  a n c i l l a r y  em ploym ent 

s u p p o r t in g  th e  th e o r y  t h a t  t h e s e  i n d u s t r i e s  s e r v i c e  autonom ous dem ands.

The incom e v a r i a b l e  (Y) i s  n o t  s i g n i f i c a n t .  T h is  may b e  due to  

th e  c o n c e p tu a l ly  o f f s e t t i n g  e f f e c t s  o f  in c r e a s e d  incom es o r  to  a  la c k  

o f  v a r i a t i o n  i n  m edian  incom e i n  th e  181 o b s e r v a t io n s .  T h is  i s  . 

p l a u s i b l e  b e c a u s e  o f  t h e  r u r a l  n a tu r e  o f  th e  c o u n t ie s  u n d e r s tu d y .

T h ere  i s  l i t t l e  d e v ia t io n  from  th e  mean v a lu e  o f  Y th ro u g h o u t  th e  

c r o s s - s e c t i o n a l  d a t a .  ■ The o th e r  i n s i g n i f i c a n t  c o r r e c t i o n  v a r i a b l e  i s  

th e  m easu re  o f  l o c a l  b a s i c  governm en t em ploym ent (V ) . T h is  i n d i c a t e s  

t h a t . l o c a l  governm ent s e c t o r s  a r e  s i m i l a r  th ro u g h o u t  th e  P l a in s  a r e a .  .
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TABLE IX . SUMMARY REGRESSION RESULTS FOR EMPLOYMENT MODEL.

In d e p e n d e n t R e g re s s io n  Computed
V a r ia b le s Mean C o e f f i c i e n t t - v a l u e

A 7 4 4 .3 -1 .0 4 0 -1 .5 3 7 *
DA 5 3 ,4 1 0 .0 .0174 3 .813
D^A 6 ,9 5 9 ,0 0 0 .0 - .0 0 0 1 -3 .2 5 8
A2 7 8 0 ,1 0 0 .0 .0010 1 .952
A3 1 3 ,3 4 0 .0 -0 .0 2 6 3 X i o ~ 5 -2 .2 8 0
M 6 1 .7 3 5 .0 5 7 2 .606
DM 4 ,8 7 2 .0 - .0 3 1 5 -1 .5 0 0 *
D2M 5 9 4 ,8 0 0 .0 .0002 1 .861*
M2 4 0 ,6 9 0 .0 - .0 0 7 7 -1 .4 1 4 *
M3 4 9 8 .4 .3602 X i o - 5 1 .129*
F 2 1 2 .1 6 .719 5 .4 4 7
DF 9 ,4 7 3 .0 - .0 7 1 8 -3 .9 2 0
D2F 1 ,1 1 6 ,0 0 0 .0 .0003 3 .629
F2 3 6 2 ,1 0 0 .0 - .0 0 1 1 -1 .1 8 1 *
F3 1 4 ,1 2 0 .0 .0196 X IO "5 1 .224*
T 3 5 .5 7 1 3 .2 7 3 .7 4 3
DT 1 ,2 0 3 .0 - .0 5 0 3 -1 2 .4 9 *
D2T 1 5 2 ,3 0 0 .0 - .0 0 0 4 -1 .2 8 6 *
T2 1 8 ,8 7 0 .0 - .0 1 7 2 -2 .1 2 8
T3 187 .9 .7234 X IO-5 1 .703*
V 29 .4 4 1 .1 5 7 .7746*
I 1 3 4 .5 1 .4 9 3 4 .920
C 152 .9 .8045 4 .5 7 2
Cd .8343 -7 6 2 .5 -3 .7 3 4
H 1 3 .5 2 7 .1 1 3 .011
Y 7 ,2 0 0 .0 .0744 1 .246*

D ependen t V a r ia b le  = A n c i l l a r y  Employment

I n t e r c e p t  = 5 3 8 .8  R^ = .9698  S ^  = 6 9 3 .7  F -v a lu e  = 1 9 0 .3  N =ISl

*Not s i g n i f i c a n t  a t  th e  95 p e r c e n t  l e v e l
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I n t e r p r e t a t i o n  o f  th e  Employment M u l t i p l i e r s

The e x te n t  o f  a n c i l l a r y  em ploym ent i s  th o u g h t to  b e  a  s c a l e  fu n c ­

t i o n  o f  em ploym ent i n  th e  a g r i c u l t u r e ,  m in in g , m a n u f a c tu r in g ,  and t r a n s ­

p o r t a t i o n  i n d u s t r i e s .  S im u l ta n e o u s ly ,  a n c i l l a r y  em ploym ent i s  h y p o th e ­

s i z e d  to  b e  s y s t e m a t i c a l l y  r e l a t e d  to  th e  d i s t a n c e  o f  t h e  a c t i v i t y  

from  a  m a jo r  t r a d e  c e n t e r .  S p e c i f i c a l l y  i t  i s  a  se co n d  d e g re e  quad­

r a t i c  f u n c t io n  o f  d i s t a n c e  com bined w i th  c r o s s - p r o d u c t s  o f  a g r i c u l t u r e , 

m in in g , m a n u fa c tu r in g , and t r a n s p o r t  em ploym ent. The f u n c t io n s  o f  th e  

f o u r  a c t u a l  i n d u s t r i e s  a r e  a n a lo g o u s .. E ach i n d u s t r y  i s  c o n s id e re d  

s e p a r a t e l y .  I n  e q u a t io n  fo rm  = ( f i c t i o n a l  i n d u s t r y  Q ) ,

a n c illa r y Q = + B3DQ + BgD2Q + B 4Q2 + BgQ3 . (7)

The g ra p h  o f  e q u a t io n  (7) i s  a  s u r f a c e  i n  th r e e - d im e n s io n a l  s p a c e  

w i th  c o m b in a tio n s  o f  a n c i l l a r y  em ploym ent, i n d u s t r y  Q em ploym ent, and 

d i s t a n c e  r e p r e s e n t in g  tw o -d im e n s io n a l p la n e s  i n  th e  s u r f a c e .

The g r a p h ic  r e p r e s e n t a t i o n  o f  th e  f u n c t io n  i s  e x tre m e ly  com plex . F o r 

t h i s  r e a s o n ,  e q u a t io n  (7 ) i s  d i f f e r e n t i a t e d  w ith  r e s p e c t  to  v a r i a b l e  

Q h o ld in g  v a r i a b l e  D c o n s t a n t ,  g iv in g :

3 a n c i l l a r y  
3 Q B1 + B2D + B3D2 + ZB4Q + SB5Q2 , (8)

H aying  ta k e n  th e  p a r t i a l  d e r i v a t i v e ,  th e  p r e s e n t a t i o n  i s  i n  tw o - 

d im e n s io n a l  p la n e s  and th e  f u n c t io n  i s  i n t e r p r e t e d  i n  te rm s  o f  a d d i­

t i o n s  and s u b t r a c t i o n s  a t  th e  m a rg in .
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8 A n c i l l a r y  
3 I n d u s t r y  Q

F ig u re  2 . P o s s ib l e  S hapes o f  th e  M a rg in a l M u l t i p l i e r  F u n c tio n  G iven 
t h a t  O nly th e  S c a le  o f  th e  A c t iv i t y  V a r ie s ;  D o tte d  L in es  
I l l u s t r a t e  th e  E f f e c t  o f  th e  D is ta n c e  V a r ia b le .
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W ith  d i s t a n c e  h e ld  c o n s ta n t ,  th e  p a r t i a l  d e r i v a t i v e  i n  e q u a t io n

(8) can  b e  d iv id e d  i n t o  two p a r t s .  One com ponent i s  th o s e  te rm s w hich

c o m p rise  th e  i n t e r c e p t  w i th  th e  |  % c i l i a r y  a x iS j  F i g u re  2 . T hese  a r e

2t h e  f i r s t  t h r e e  te rm s i n  e q u a t io n  ( 8 ) :  . The seco n d
2

p a r t  o f  th e  f u n c t io n  ( te rm s  2f3^Q + 38^Q ) d e f in e s  th e  c u rv e  o f  th e

m u l t i p l i e r  w i th  r e s p e c t  to  s c a l e  o f  a c t i v i t y  f o r  a  g iv e n  d i s t a n c e .

T hese  two com ponents c o m p rise  a  s im p le  q u a d r a t i c  w h ich  can  ta k e  on

one o f  two r e l e v a n t  sh a p e s  d e p e n d in g  on th e  s ig n  o f  th e  te rm

w h ich  a f t e r  d i f f e r e n t i a t i o n  e q u a ls  3g^Q^. 11 /  I f  th e  3g^Q^ te rm  i s

n e g a t i v e ,  th e  f u n c t io n  i s  an i n v e r t e d  U, c u rv e  N i n  F ig u re  2 . A p o s i -

2t i v e  s ig n  on th e  3g^'Q te rm  d i c t a t e s  a  IK shaped  c u rv e ,  c u rv e  P i n  F ig u re

22 . From th e  s ig n s  on th e  3g^Q te rm s  i n  T a b le  IX , i t  c an  b e  se e n  t h a t

th e  a g r i c u l t u r e  and t r a n s p o r t a t i o n  m u l t i p l i e r s  p l o t t e d  a g a in s t  s c a l e

o f  a c t i v i t y  w i l l  re s e m b le  th e  c u rv e  l a b e l e d  N i n  F ig u re  2 , w h i le  th e

3 3p o s i t i v e  s ig n s  on th e  m in in g  (M ) and  m a n u fa c tu r in g  (F ) te rm s d i c t a t e

a  g rap h  s i m i l a r  to  c u rv e  P i n  F ig u re  2 .

11 /  I n  f a c t ,  a t t e m p t in g  to  g iv e  m ean ing  to  th e  p o s s ib l e  sh a p e s  o f  t h i s  
f u n c t io n  may b e  p o i n t l e s s . . I f  t h e r e  i s  m u l t i c o l l i n e a r i t y  b e tw een  
v a r io u s  te rm s  w h ich  c o m p rise  th e  m u l t i p l i e r  f o r  e a ch  i n d u s t r y ,  
th e n  e f f e c t s  o f  t h e  i n d iv i d u a l  te rm s c a n n o t b e  s e p a r a te d  o u t  from  
th e  t o t a l  e f f e c t  o f  a l l  te rm s ta k e n  to g e th e r .  The s im p le  r ' s  
p r e s e n te d  i n  T a b le  X do s u g g e s t  p o s s ib l e  m u l t i c o l l i n e a r i t y ,  b u t  
t h e r e  i s  no way to  b e  a b s o lu t e ly  s u r e  t h a t  t h i s  i s  a  p ro b lem .



TABLE X. SIMPLE R 'S GREATER THAN 0 .5  FOR AGRICULTURE, MINING, MANUFACTURING, AND TRANS­
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I n t e r p r e t i n g  th e  n e g a t iv e ly  s ig n e d  c u b ic  te rm  (c u rv e  N i n  F ig u re  

2) i s  s t r a ig h t f o r w a r d .  The upward s lo p in g  p o r t i o n  o f  th e  c u rv e  m igh t 

r e p r e s e n t  s e r v i c e  s e c t o r s  w h ich  a r e  a t  c a p a c i ty .  I n c r e a s e s  i n  e x p o r t  

em ploym ent r e q u i r e  l a r g e r  i n c r e a s e s  i n  a n c i l l a r y  em ploym ent ( d i s ­

econom ies o f  s c a l e  in  th e  s e r v i c e  s e c t o r s ) . The d e c r e a s in g  s e c t i o n  o f  

th e  c u rv e  c o u ld  be  i n d i c a t i v e  o f  econom ies o f  s c a l e  i n  th o s e  s e c to r s  

c o m p ris in g  a n c i l l a r y  em ploym ent.

The m ean ing  o f  c u rv e  P i n  F ig u re  2 i s  u n c le a r .  The n o n - in c r e a s in g  

p o r t i o n  o f  th e  c u rv e  c o u ld  i n d i c a t e  e x i s t i n g  e x c e s s  c a p a c i ty  in  th e  

s e r v i c e  s e c t o r s .  A d ry  c le a n in g  e s ta b l i s h m e n t ,  f o r  i n s t a n c e ,  m igh t hav e  

c a p a c i ty  to  h a n d le  s e v e r a l  new c u s to m e rs  w i th o u t  ex p a n d in g  t h e i r  l a b o r  

r e q u i r e m e n ts .  H ow ever, t h i s  w ould n o t  e x p la in  a d e c re a s e  i n  th e  

m u l t i p l i e r  f o r  i n c r e a s i n g  e x p o r t  em ploym ent b u t  r a t h e r  w ould  i n d i c a t e  

a h o r i z o n t a l  l i n e a r  r e l a t i o n s h i p  o u t to  th e  p o in t  w here  t h e  c u rv e  tu r n s  

up . The upward s lo p in g  segm ent o f  th e  c u rv e  i s  a ls o  d i f f i c u l t  to  

i n t e r p r e t .  T h is  s e c t i o n  w ould i n d i c a t e  d ise c o n o m ie s  o f  s c a l e ,  when 

in  f a c t  one w ould e x p e c t  th e  o p p o s i t e .

The p ro b lem  o f  i n t e r p r e t i n g  th e  c u rv e s  i n  F ig u re  2 i s  compounded 

by th e  c o m p u ta tio n a l  m ethod u sed  to  f i t  th e  d a ta .  The a lg o r i th m  f o rc e s  

th e  c u rv e  to  fo llo w  th e  s p e c i f i e d  f u n c t i o n a l  fo rm . Some p o r t io n s  o f  

th e  c u rv e s  r e p r e s e n t in g  th e  c u b ic  te rm s may be beyond th e  ra n g e  o f  th e  

o b s e r v a t io n s .  The f a c t  t h a t  t h r e e  o r  f o u r  c u b ic  te rm s a r e  n o t s i g n i ­

f i c a n t  c o u ld  p o in t  to  t h i s  e x p la n a t io n .
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2 2The d i s t a n c e  te rm s in  e q u a t io n  ( 8 ) ,  g D and g^D , s h i f t  th e  

i n d u s t r y  s c a l e  c u rv e s  e i t h e r  up o r  down in  p a r a l l e l  f a s h io n .  T hese 

s h i f t s  a r e  i l l u s t r a t e d  in  F ig u re  2 . The e n t i r e  c u rv e s  w i l l  l i e  i n  a 

d i f f e r e n t  p o s i t i o n  d ep e n d in g  on th e  d i s t a n c e  u sed  in  th e  c a l c u l a t i o n s .

The m u l t i p l i e r s  c a l c u l a t e d  f o r  mean d i s t a n c e  and mean in d u s t r y  

s i z e s  a r e  shown in  T a b le  X I. The s ig n s  a r e  a l l  c o r r e c t  and a l l  b u t  th e  

t r a n s p o r t a t i o n  f ig u r e  seem  r e a s o n a b le .  The l a r g e  m u l t i p l i e r  f o r  t r a n s ­

p o r t  em ploym ent im p l ie s  t h a t  r a i l r o a d  s e r v i c e  c e n te r s  g e n e r a te  many 

c lo s e  l o c a l  l i n k a g e s . R a i lr o a d  r e p a i r  does n o t  u se  l a r g e  volum es o f  

im p o r ts  and m ost o f  th e  o n g o in g  e x p e n d i tu r e s  a re  f o r  l o c a l  l a b o r .  T h is  

a ls o  im p l ie s  a l a r g e  m u l t i p l i e r  in  c o n t r a s t  to  a m a n u fa c tu r in g  a c t i v i t y ,  

f o r  i n s t a n c e ,  w hich  im p o r ts  in te r m e d ia te  g o o d s .

As an  exam ple o f  th e  m u l t i p l i e r ,  assum e th e  num ber o f  m a n u fa c tu r in g  

em ployees in  a c o u n ty  l o c a te d  100 m ile s  from  a m ajor t r a d e  c e n te r  i s  

in c r e a s e d  from  200 to  400 . The em ploym ent m u l t i p l i e r  i s  c a lc u la t e d  

from  th e  e x p re s s io n  re m a in in g  a f t e r  th e  t o t a l  r e g r e s s io n  e q u a tio n  i s  

d i f f e r e n t i a t e d  w ith  r e s p e c t  to  m a n u fa c tu r in g . In  e q u a t io n  form :

9 a n c i l l a r y  
9 m a n u fa c tu r in g S1 + B2D + B3D 2B4F + 3B5F ( 9 )

S u b s t i t u t i n g  th e  assum ed v a lu e s  f o r  D and F and u s in g  th e  a p p r o p r ia t e  

r e g r e s s i o n  c o e f f i c i e n t s  from  T a b le  IX :



TABLE X I. PLAINS AREA: MULTIPLIERS AT MEAN VALUES, 1970.
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V a r ia b le Mean

M u l t i p l i e r

I n t e r c e p t  S lo p e T o ta l

A g r i c u l tu r e  (A) 744 - 0 .2 8 4 1 .3 4 1 .06

M ining  (M) 62 3 .8 2 0 -0 .9 4 1 0 2 .8 8

M a n u fa c tu r in g  (F) 212 2 .8 1 1 -0 .4 5 7 2 .3 5

T r a n s p o r t a t io n  (T) 36 6 .2 6 - 1 .2 4 5 .0 2

The mean d i s t a n c e  from  a  Rand M cN ally t r a d e  c e n te r  = 8 3 .7  m ile s
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9 a n c i l l a r y  
3 m a n u fa c tu r in g  ■ (6 .7 1 9 )  -  ( .0 7 1 8 ) (1 0 0 )  + ( .0 0 0 3 ) (IO O )2 . 

-  ( .0 0 1 1 ) (4 0 0 )  +  ( .0 1 9 6  X  IO- 5 ) (4 0 0 )2

3 a n c i l l a r y  
9 m a n u fa c tu r in g

( 10) .

T o ta l  em ploym ent i n  th e  c o u n ty  due to  th e  400 m a n u fa c tu r in g  em ployees 

w ould  b e :

400 +  ( 2 .1 3 ) (4 0 0 )  = 1 ,3 2 4 . (H)

E s t im a t in g  th e  em ploym ent w i th  th e  o r i g i n a l  200 m a n u fa c tu r in g  em ployees 

i s  done i n  th e  same way:

3 a n c i l l a r y ________
3 m a n u f a c tu r in g ^ ^ (6 .7 1 9 )  -  ( .0 7 1 8 )(1 0 0 )  +  ( .0 0 0 3 ) (IO O )2

"--X
-  ( .0 0 1 1 ) (2 0 0 )  +  ( .0 1 9 6  X  IO- 5 ) (2 0 0 )2

3 a n c i l l a r y ________
9 m a n u f a c tu r in g ^ ^ 2 .3 3 .

( 12)

U sing  t h i s  e s t i m a t io n .

200 + (2 .3 3 ) ( 2 0 0 )  = 670 .

The t o t a l  i n c r e a s e  i n  em ploym ent i n  th e  c o u n ty  due to  t h e  added  200 

m a n u fa c tu r in g  em ployees i s  654 (1 ,3 2 4  ~  6 7 0 ) . Of t h e s e ,  454 a r e  s e r v i c e  

and s u p p o r t  em ployees n eed ed  to  m eet th e  demands g e n e ra te d  i n i t i a l l y  by

th e  a d d i t i o n a l  m a n u fa c tu r in g  em ploym ent.
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The m a rg in a l  m u l t i p l i e r  c a l c u l a t e d  from  th e  p a r t i a l  d e r i v a t i v e  i s  

a  p o in t  e s t im a te  o f  th e  t o t a l  f u n c t io n  d e f in e d  by th e  em ploym ent m odel. 

U sin g  th e  m odel to  d e te rm in e  m u l t i p l i e r s  i s  n o t  an optim um  s t r a t e g y  

and i s  done h e re  o n ly  f o r  th e  s a k e  o f  i l l u s t r a t i o n .  The a p p l i c a t i o n  o f  

th e  t o t a l  e s t im a t in g  e q u a t io n  i s  th e  b e s t  u s e  o f  th e  m odel. The u t i l i z e  

t i o n  o f  th e  e n t i r e  e q u a t io n  to  d e te rm in e  a n c i l l a r y  em ploym ent i s  i l l u s ­

t r a t e d  and com pared to  th e  m u l t i p l i e r  a p p ro a c h  i n  C h a p te r  V.

Summary

T h is  c h a p te r  t e s t e d  a  d i s a g g r e g a te  econom ic b a s e  m odel i n  w hich 

l o c a l  m u l t i p l i e r s  v a r i e d  by s e c t o r ,  s c a l e  o f  i n d u s t r y ,  and by com m unity. 

O rd in a ry  l e a s t  s q u a re s  r e g r e s s i o n  te c h n iq u e s  a r e  u sed  t o  e s t im a te  th e  

e q u a t io n .  The d a ta  m a t r ix  c o n s i s t e d  o f  181 r u r a l  c o u n t ie s  i n  th e  

N o r th e rn  G re a t P l a in s  r e g io n  o f  th e  U n ite d  S t a t e s .

The m odel i s  s p e c i f i e d  i n  a  m anner in te n d e d  to  overcom e some o f  

th e  m a jo r  c r i t i c i s m s  o f  th e  econom ic b a s e  m ethod as  i t  h a s  b e e n  a p p l ie d  

i n  t h e  p a s t .  S ta n d a rd  econom ic b a s e  m odels c a l c u l a t e  one m u l t i p l i e r  

f o r  a l l  i n d u s t r i e s .  To a v o id  th e  s t r u c t u r a l  d i f f i c u l t i e s  i n h e r e n t  i n  

t h i s  t e c h n iq u e ,  th e  m odel i n  t h i s  s tu d y  c a l c u l a t e s  a  m u l t i p l i e r  f o r  

e a ch  e x p o r t  i n d u s t r y .  P r i o r  econom ic b a s e  s tu d i e s  r e p o r t  a  s in g l e  

m u l t i p l i e r  t h a t  i s  u se d  i r r e s p e c t i v e  o f  th e  s c a l e  o f  th e  a c t i v i t y .  The 

em ploym ent m u l t i p l i e r s  i n . t h i s  m odel a r e  fo rm u la te d  so  t h a t  th e y  can  

v a ry  d e p e n d in g  on th e  s i z e  o f  th e  i n d u s t r y ,  th u s  a v o id in g  t h i s  p ro b le m .
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The s t a t i s t i c a l  r e s u l t s  o f  th e  m odel a r e  e n c o u ra g in g . F o u r te e n  

o f  th e  26 v a r i a b l e s  showed s i g n i f i c a n c e  a t  t h e  95 p e r c e n t  l e v e l  and 

th e  c o e f f i c i e n t  o f  d e te r m in a t io n  was 0 .9 7 .  F u r t h e r , th e  s ig n s  on a l l .  

v a r i a b l e s  w ere  a s  e x p e c te d  when an a  p r i o r i  ju d g m en t had  b e e n  made 

r e g a r d in g  th e  ou tcom e.
I

A p p l ic a t io n  o f  th e  m u l t i p l i e r s  y i e l d  p o in t  e s t im a te s  o f  t o t a l  

em ploym ent. T hese  e s t im a te s  can  th e n  be  u sed  to  make in f e r e n c e s ,  a b o u t 

changes i n  p o p u la t io n  and th e  i n f r a s t r u c t u r e  t h a t  w i l l  b e  n e c e s s a ry  to  

m eet t h e  p o p u l a t i o n 's  n e e d s .



CHAPTER V

ILLUSTRATION,. SUMMARY AND CONCLUSIONS 

I l l u s t r a t i o n

R osebud C ounty  i n  s o u t h - c e n t r a l  M ontana i s  u se d  to  i l l u s t r a t e  th e  

u s e  o f  th e  incom e d i s t r i b u t i o n ,  .m ig r a t io n ,  and em ploym ent m u l t i p l i e r  

m o d e ls . C o l s t r i p  i s  l o c a t e d  125 m ile s  from  B i l l i n g s ,  i n  th e  c e n te r  

o f  a  r i c h ,  medium B .T .U . low  s u l f u r  c o a l  f i e l d .  , The ad v en t; o f  th e  

e n e rg y  s h o r ta g e  and th e  e n s u in g  s e a r c h  f o r  e n e rg y  w i t h in  th e  n a t i o n a l  

b o u n d a r ie s  o f  th e  U n ite d  S t a t e s  i s  l e a d in g  to  r a p id  d eve lopm en t in  

th e  a r e a .  The d ev e lo p m en t w i l l  b e  g r e a t l y  in c r e a s e d  m in in g  and some 

o n - s i t e  pow er g e n e r a t i o n .  The d i r e c t  em ploym ent from  th e s e  a c t i v i t i e s  

i s  e x p e c te d  to  b e  n e a r  660 . _1/ T h is  i s  p e rm an en t em ploym ent and does 

n o t  in c lu d e  t r a n s i e n t  c o n s t r u c t i o n  em p lo y ees .

P r i o r  to  c o a l  d ev e lo p m en t R osebud County was s i m i l a r  to  th e  a v e ra g e  

o f  th e  181 P l a in s  c o u n t ie s  w h ich  c o m p rise  th e  o b s e r v a t io n  m a tr ix  f o r  

t h i s  s tu d y .  I t s  t o t a l  p o p u la t io n  i n  1970 was 6 ,0 3 2 , down from  6 ,1 8 7  

i n  1960 . A bout 22 p e r c e n t  o f  t o t a l  em ploym ent i n  th e  c o u n ty  i n  1970 

was d i r e c t l y  a g r i c u l t u r a l .  T h ere  w ere  63 m in e rs  and 181 m a n u fa c tu r in g  

e m p lo y e e s , none o f  w h ich  w ere  in v o lv e d  i n  pow er g e n e r a t i o n .  Only 4 .6  

p e r c e n t  o f  th e  l a b o r  f o r c e  was unem ployed i r e f l e c t i n g  th e  im p a c t o f  

c o a l  d ev e lo p m en t i n  th e  b e g in n in g  s t a g e s ,

JL/ T h is  p r o j e c t i o n  was made b y  M ontana Pow er Company.
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C a lc u la t i n g  th e  a d d i t i o n  to  t o t a l  em ploym ent i n  Rosebud C o u n ty , 

g iv e n  th e  660 new b a s i c  em ployees from  th e  coal" d e v e lo p m e n t, i s  

n e c e s s a r i l y  th e  f i r s t  s t e p .  T h is  e s t i m a t e  i s  th e n  th e  in p u t  to  com pute 

changes i n  m ig r a t io n  f lo w s  and incom e d i s t r i b u t i o n  p a t t e r n s .  I n  

C h a p te r  IV., th e  t o t a l  p r e d i c t i n g  e q u a t io n  f o r  a n c i l l a r y  em ploym ent was 

d i f f e r e n t i a t e d  w i th  r e s p e c t  to  t h e  v a r io u s  b a s i c  i n d u s t r i e s  and th e  

r e s u l t a n t  e x p r e s s io n s  w ere  u s e d  t o  e s t im a te  m a rg in a l  em ploym ent m u l t i ­

p l i e r s .  T h is  was done to  e s t a b l i s h  a  p o i n t  o f  r e f e r e n c e  and enhance  

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

r e s p e c t i v e  a s s u m p tio n s , t h e  p ro s  and cons o f  th e  m o d e ls , and  th e  

c h a r a c t e r i s t i c s  o f  th e  a p p ro a c h  u se d  i n  t h i s  s tu d y .  The p a r t i a l s  

w ould  n o t  b e  u se d  i n  a c t u a l  a p p l i c a t i o n  o f  th e  m o d e l, h o w ev er, b e c a u se  

to  do so  w ould  b e  d i s c a r d in g  in f o r m a t io n .  The m a rg in a l  m u l t i p l i e r s  

g a rn e re d  from  th e  p a r t i a l  d e r i v a t i v e s  a r e  s u p e r io r  to  th e  a v e ra g e  

m u l t i p l i e r s  u se d  i n  p r i o r  s t u d i e s  b u t  th e y  a r e  s t i l l  p o i n t  approx im a­

t i o n s  o f  t h e  n o n - l i n e a r  f u n c t io n  d e s c r ib e d  by  th e  t o t a l  e q u a t io n .

The f o r m u la t io n  o f  th e  t o t a l  r e g r e s s i o n  e q u a tio n  m akes th e  

c a l c u l a t i o n  o f  m u l t i p l i e r s  an u n n e c e s s a ry  p ro c e d u r e .  I n s t e a d  a  f o u r -  

s t e p  p r o c e s s  i s  fo llo w e d  i n  w h ich  th e  e n t i r e  r e g r e s s i o n  e q u a tio n  f o r  

a n c i l l a r y  em ploym ent i s  a p p l i e d :

I )  A n c i l l a r y  em ploym ent i n  t im e  t ( b e f o r e  d ev e lo p m en t) i s  e s t i ­

m ated  u s in g  th e  a c tu a l  v a lu e s  f o r  th e  v a r i a b l e s  i n  tim e  t  

and th e  e s t im a te d  r e g r e s s i o n  c o e f f i c i e n t s .
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2) A n c i l l a r y  em ploym ent i n  t im e  t+ 1  ( a f t e r  th e  change  in  

b a s i c  em ploym ent) i s  e s t im a te d  a n a lo g o u s  to  s t e p  ( I )  e x c e p t 

t h a t  em ploym ent i n  th e  a f f e c t e d  b a s i c  i n d u s t r i e s  i s  augm ented .

3) A n c i l l a r y  em ploym ent i n  tim e  t  i s  s u b t r a c te d  from  a n c i l l a r y  

.employment i n  t im e  t+ 1  g iv in g  th e  t o t a l  change  i n  a n c i l l a r y  

em ploym ent r e s u l t a n t  from  d e v e lo p m e n t. The change  i n  a n c i l l a r y  

i s  th e n  added  to  th e  change  i n  b a s i c  em ploym ent to  g iv e  th e  

change i n  t o t a l  em ploym ent from  p e r io d  t  to  t+ 1 .

4) F i n a l l y , th e  change i n  t o t a l  em ploym ent r e s u l t i n g  from  th e  

d ev e lo p m en t i s  added  to  a c t u a l  t o t a l  em ploym ent i n  th e  economy 

i n  p e r io d  t  s u p p ly in g  e s t im a te d  t o t a l  em ploym ent i n  tim e  t+ 1 .

A p p ly in g  t h i s  p ro c e d u re  to  Rosebud C o u n ty , M ontana, f u r n i s h e s  th e  

f o l lo w in g  r e s u l t s :

1) A n c i l l a r y  em ploym ent i n  19 7 0 , p e r io d  t ,  i s  e s t im a te d  to  be  

1 ,3 3 9 .

2) A n c i l l a r y  em ploym ent i n  t im e  p e r io d  t+ 1 , a ro u n d  1976 , a f t e r  

th e  a d d i t i o n  o f  500 m in in g  and 160 m a n u fa c tu r in g  em ployees i s  

e s t im a te d  to  b e  2 ,5 0 8 .

3) A n c i l l a r y -  A n c i l l a r y ^ = 1 ,1 6 9 . The change i n  t o t a l  

em ploym ent due to  th e  a d d i t i o n  o f  660 b a s i c  em ployees i s  

(660 + 1 ,1 6 9 ) = 1 ,8 2 9 .

4) T o ta l  em ploym ent i n  R osebud C ounty  i n  1970 was 2 ,3 4 6 . P r e ­

d i c t e d  t o t a l  em ploym ent a f t e r  c o a l  d ev e lo p m en t i s  4 ,1 7 5 ,
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a p p ro x im a te ly  a 7Srrperc e n t  i n c r e a s e .

A lth o u g h  n o t  th e  i d e a l  a p p l i c a t i o n ,  th e  a n c i l l a r y  em ploym ent 

r e g r e s s i o n  e q u a t io n  can  b e  u se d  to  d e r iv e  an  a g g re g a te  em ploym ent 

m u l t i p l i e r .  2 /  T h is  m u l t i p l i e r  i s  u s u a l l y  e x p re s s e d  as

b a s i c  em ploym ent +  a n c i l l a r y  em ploym ent 
b a s i c  em ploym ent

F or R osebud C ounty  th e  a g g re g a te  em ploym ent m u l t i p l i e r  w ould  b e  2 .9  

p ro d u c in g  a  t o t a l  em ploym ent ch ange  o f  (2 .9  x  660) = 1 ,9 1 4 ,  o r  85 

a n c i l l a r y  em ployees g r e a te r ,  th a n  th e  r e g r e s s i o n  p r e d i c t i o n .  The m u l t i ­

p l i e r  u se d  by  th e  M ontana 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 i s  2 .7 .  T h is  m u l t i p l i e r  p ro d u c e s  a 1 ,7 8 2  change i n  em ploy­

m ent g iv e n  660 new b a s i c  j o b s , a  d i f f e r e n c e  o f  47 a n c i l l a r y  em ployees 

from  th e  num ber e s t im a te d  u s in g  th e  r e g r e s s i o n  e q u a t io n .  I n  t h i s  c a s e ,  

th e  two m ethods p ro v id e  e x tre m e ly  c lo s e  r e s u l t s .  The f a l l a c y  o f  u s in g  

th e  2 .7  f i g u r e  i s  t h a t  i t  i s  u se d  i n  a l l  M ontana c o u n t i e s  r e g a r d le s s  

o f  l o c a t i o n ,  i n d u s t r i a l  b a s e ,  o r  s c a l e  o f  a c t i v i t y .  To i l l u s t r a t e  

t h i s  p ro b le m , an  a g g re g a te  em ploym ent m u l t i p l i e r  i s  c a l c u l a t e d  f o r  

C arbon C o u n ty , M ontana , from  th e  r e g r e s s i o n  e q u a t io n .  The v a lu e  o f  

t h e  m u l t i p l i e r  i s  a b o u t 1 .9 — v a s t l y  d i f f e r e n t  th a n  2 .7 .  .-The p o in t  i s

2 /  B a s ic  em ploym ent i s  m in in g , m a n u fa c tu r in g , a g r i c u l t u r e ,  and t r a n s ­
p o r t a t i o n .  A n c i l l a r y  em ploym ent i s  t h a t  s e r v i c e  o r  s u p p o r t  em ploy­
m ent a s s o c i a t e d  w i th  th e  above f o u r  b a s i c  i n d u s t r i e s  and i t  i s  
e s t im a te d  by  th e  r e g r e s s i o n  e q u a t io n .  .



74

t h a t  t h e r e  a r e  num erous ways to  e s t im a te  a v e ra g e , and m a rg in a l  employm ent 

m u l t i p l i e r s ,  many o f  w h ic h  g iv e  d i f f e r e n t  r e s u l t s ,  h u t  none o f  w hich  

c o n ta in  a l l  t h e  in f o r m a t io n  o f  th e  r e g r e s s i o n  m odel o u t l i n e d  i n  C h a p te r  

IV .

The i n c r e a s e  i n  em ploym ent can  h e  u se d  to  e s t im a te  th e  change i n  

p o p u la t io n .  U sin g  a  r a t i o  o f  2 .7 3  3,/ f o r  em ploym ent to  p o p u la t io n  

y i e l d s  a  p o p u la t io n , i n c r e a s e  o f  4 ,9 9 3  g iv e n  an e s t im a te d  1 ,8 2 9  new jo b s  

i n  th e  SEA. Of th e  4 ,9 9 3  new r e s i d e n t s  1 ,5 7 0  w i l l  b e  a c c o u n te d  f o r  by  

'" n a tu r a l  i n c r e a s e , "  d e f in e d  as  th e  g ro s s  b i r t h  r a t e  m inus th e  g ro s s  

d e a th  r a t e .  4-/ The re m a in in g  3 ,4 2 3  p e rs o n s  w i l l  th e n  b e  e i t h e r  new i n ­

m ig ra n ts  o r  p e rs o n s  who w ould  have  m ig ra te d  o u t b u t  d id  n o t  b e c a u se  o f  

th e  c o a l  d ev e lo p m en t.

The incom e ( I^ )  and unem ploym ent (UE^) v a r i a b l e s  i n  th e  SEA w i l l ,  

p o s s ib l y  be  a l t e r e d  l e a d in g  to  a  r e d u c t io n  i n  o u t- rm ig ra t io n . A ls o , • 

t h e  a v e ra g e  n o n - ^ a g r ! c u l tu r a l  wage (AW.) i n  th e  SEA may change  b e c a u se3L

3/ The r a t i o  i s  e s t im a te d  b y  r e g r e s s i n g  th e  number o f  em ployees a g a in s t  
t o t a l  p o p u la t io n .  The o b s e r v a t io n  u n i t s  a r e  181 n o n - m e trb .P la in s ,  
c o u n t i e s .  The i s  .9 8  and t —v a lu e  f o r  th e  em ploym ent v a r i a b l e  i s  
118.

4 /  The g ro s s  b i r t h  r a t e  f o r  1970 i n  M ontana was 1 8 .2  p e r s o n s  p e r  . 
th o u sa n d  and th e  g r o s s  d e a th  r a t e  i n  1970 was 9 .5  p e r s o n s  p e r ,, 
t h o u s a n d . . The r a t e  o f , n a t u r a l  i n c r e a s e  i s  th e n  th e  d i f f e re n c e -  o f  
t h e  two w h ic h  i s  8 .7  p e rs o n s  p e r  th o u sa n d  p o p u la t io n .  The p o p u la r  
t i o n  o f  M ontana S E A # 4 in  1 9 7 0 .was 3 6 ,1 8 2 .
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o f  t h e  d e v e lo p m e n t, th u s  a f f e c t i n g  in - m ig r a t io n  f lo w s . The p o p u la t io n  

in  th e  SEA (P^) i s  an  in d e p e n d e n t v a r i a b l e  i n  b o th  m o d e ls . . The 

r e g r e s s i o n  c o e f f i c i e n t s  oh i n  th e  two m odels a r e  n e a r l y  e q u a l as 

e x p e c te d  and th e  e f f e c t  o f  t h i s  v a r i a b l e  i s  n e u t r a l i z e d .

By u s in g  th e  em ploym ent e s t im a te  f o r  th e  c o a l  d ev e lo p m en t i t  i s  

p o s s ib l e  t o  c a l c u l a t e  a  p o r t i o n  o f th e  e x p e c te d  in - m ig r a t io n  f lo w s . 

A ssum ing t h a t  a l l  th e  new jo b s  a r e  n o n - a g r i c u l t u r a l , th e n  th e  i n c r e a s e  

i n  n o n - a g r i c u l t u r a l  em ploym ent w i l l  e q u a l  th e  change i n  t o t a l  em ploym ent 

w h ic h  i s  1 ,8 2 9 . T o ta l  change i n  n o n - a g r i c u l t u r a l  em ploym ent i n  M ontana 

SEA#4 from  1965 to  1970 was 1 ,0 4 9 . The added  em ploym ent i s  a  1 7 4 -p e rc e n t  

i n c r e a s e .  The r e g r e s s i o n  c o e f f i c i e n t  f o r  n o n - a g r i c u l t u r a l  em ployment 

from  th e  in - m ig r a t io n  m odel i s  .2065  p e r c e n t  (rem em bering  t h a t  th e  

c o e f f i c i e n t s  a r e  e l a s t i c i t i e s ) .  T h is  p ro d u c e s  a p e rc e n ta g e  change i n  th e  

num ber o f  i n —m ig ra n ts  o f :

(.2065% )(174% ) = 36% i n c r e a s e .

The t o t a l  num ber o f  in - m ig r a n ts  i n  th e  p re v io u s  p e r io d  (1965-1970) 

was 5 ,6 4 9 . The e x p e c te d  i n c r e a s e  i n  m ig r a t io n  i n t o  M ontana SEA#4 ' 

r e s u l t i n g  from  660 new b a s i c  jo b s  i n  R osebud County i s :

( 5 ,6 4 9 ) ( .3 6 )  = 2 ,0 3 3  in - m ig r a n t s .

T h is , le a v e s  1 ,3 9 0  p e rs o n s  n eed ed  to  m eet th e  p o p u la t io n  p r e d i c t i o n  

o f  4 ,9 9 3 . T h is  amount w i l l ,  a c c o rd in g  to  th e  m ig r a t io n  m o d e ls , be
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a c c o u n te d  f o r  b y  a  c o m b in a tio n  o f  ch an g es i n  ( I )  th e  a v e ra g e  non-r- 

a g r i c u l t u r a l  wage i n  M ontana SEA#4 CAWj,) , (2 ) th e  - unem ploym ent r a t e  i n  

M ontana SEA#4 (TJE^) , and (3 ) m ed ian  incom e i n  M ontana SEA#4 (1^) . I t  

i s  u n l i k e l y  t h a t  t h e  d ev e lo p m en t w i l l  s i g n i f i c a n t l y  a f f e c t  th e  m edian  

incom e i n  th e  SEA. The new jo b s  added  w i l l  b e  l e s s  th a n  10 p e r c e n t  o f  

th e  t o t a l  em ploym ent i n  th e  a g r i c u l t u r a l l y  d o m in a ted  SEA and many o f  th e  

incom es g e n e ra te d  w i l l  b e  d i s t r i b u t e d  a ro u n d  th e  1970 m ed ian  incom e i n  

SEA#4 o f  $ 6 ,1 0 0 . I n  t h i s  c a s e ,  th e n ,  o n ly  AŴ and UE^ w i l l  b e  s i g n i f i ­

c a n t l y  a f f e c t e d .  The ra n g e s  o v e r  w h ich  th e s e  v a r i a b l e s  m ig h t r e a s o n a b ly  

v a r y  to  in d u c e  th e  p o p u la t io n  n e e d s  a r e  l i s t e d  i n  T a b le  X I I .  The a v e ra g e  

n o n - a g r i c u l t u r a l  wage i n  M ontana SEA#4 from  1964 to  1970 was $4 ,916  and 

th e  unem ploym ent r a t e  was 3 .9  p e r c e n t .  As T a b le  X II i n d i c a t e s ,  m ig ra n ts  

a r e  c o n s id e r a b ly  m ore s e n s i t i v e  to  jo b  a v a i l a b i l i t y  th a n  th e y  a r e  to  

changes i n  th e  n o n - a g r i c u l t u r a l  wage l e v e l .  5 /  I t  i s  assum ed t h a t  n e a r l y  

a l l  o f  th e  4 ,9 9 3  p o p u la t io n  in c r e a s e  w i l l  b e  c e n te re d  i n  Rosebud County 

w h ere  th e  jo b s  a r e  b e in g  c r e a te d .  The s e v e r i t y  o f  t h i s  i n c r e a s e  i s  m ore 

s t a r t l i n g  when i t  i s  r e a l i z e d  t h a t  th e  g r e a t e s t  p a r t  o f  th e  im p ac t w i l l  

b e  f e l t  a t  C o l s t r i p , th e  o n ly  e x i s t i n g  tow n n e a r  th e  c o a l  m in in g  and 

p ro p o se d  g e n e r a t io n  l o c a t i o n s .

5 /  The l a r g e  segm en t o f  th e  t o t a l  m ig r a t io n  flo w  w h ic h  i s  due to  a
r e d u c t io n  i n  th e  num ber o f  o u t^ m ig ra n ts  i s  n o t  u n r e a s o n a b le .  I t  i s  
o n ly  a  14 p e r c e n t  d e c l i n e  i n  t o t a l  o u t - m ig r a t io n  f o r  th e  SEA. I t  i s  
assum ed t h a t  th o s e  p e rs o n s  who do n o t  m ig r a te  o u t  o f  th e  SEA b e c a u s e  

- o f  t h e , c o a l  d ev e lo p m en t i n  R osebud C ounty  w i l l  move w i th in  th e  SEA . 
to  R osebud C ounty  t o  a v a i l  th e m s e ly e s  o f  th e  in c r e a s e d  em ploym ent 
o p p o r t u n i t i e s .



TABLE X II . LEVELS OF AW± AND UE1 WHICH INDUCE A 1 ,3 9 0  PERSON POPULA­
TION INCREASE IN MONTANA SEA/M.
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L e v e ls  o f  
V a r ia b le s

M ig ra tio n
E f f e c t T o ta l  Change 

in  P o p u la t io nAW1 UE1 AW1 UE1

— P e t . —
+ 5 .0 3 .3 67 1 ,3 2 3 1 ,3 9 0

+ 1 0 .0 3 .2 133 1 ,2 5 7 1 ,3 9 0

+ 2 0 .0 3 .1 266 1 ,1 2 4 1 ,3 9 0

+ 4 0 .0 3 .0 532 858 1 ,3 9 0
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. The num ber o f  low ^incom e f a m i l i e s  can. b e  c a l c u l a t e d  v e ry  e a s i l y .  

U sin g  th e  a p p r o p r i a t e  r e g r e s s i o n  c o e f f i c i e n t s  and d iv id in g  th e  in c r e a s e d  

b a s i c  em ploym ent i n t o  m a n u fa c tu r in g  and m in in g  em ploym ent w i th  v a lu e s  

o f  160 arid 500 , r e s p e c t i v e l y ,  trie  c o m p u ta tio n s  a r e :

M a n u fa c tu r in g :  No. o f  low v in e ome f a m i l i e s  = ( .2 5 9 9 ) (2 6 0 )  = 41

M infrig : ' No. o f  low vincom e f a m i l i e s  = ( ^ .0 2 1 1 ) (5 0 0 )  = r lO .

A n e t  i n c r e a s e  o f  31 low  incom e f a m i l i e s  i s  due t o  trie  i n c r e a s e  i n  

b a s i c  em ploym en t, N ote  t h a t  t h i s  e s t im a te  does n o t  e x p r e s s ly  in c lu d e  

tr ie  1 ,1 6 9  s e r v i c e  e m p lo y e es . T h e re  i s  no v a r i a b l e  i n  t h e  incom e d i s t r i ­

b u t io n  e q u a t io n  w h ich  a c c o u n ts  d i r e c t l y  f o r  t h i s  s e c t o r  o f  th e  w o rk in g  

f o r c e .

To su m m arize , th e  a d d i t i o n  o f  660 new e m p lo y e es , 500 i n  m in in g  and 

160 i n  m a n u f a c tu r in g , w i l l  i n c r e a s e  t o t a l  em ploym ent i n  R osebud C ounty 

from  2 ,3 4 6  to  4 ,1 7 5 . The p o p u la t io n  w i l l  i n c r e a s e  from  6 ,0 3 2  to  

a p p ro x im a te ly  11 ,0 2 5  w i th  70 p e r c e n t  o f  th e  i n c r e a s e  a c c o u n te d  f o r  by 

m ig r a t io n  m ovem ents. The i m p l ic a t i o n s  o f  su ch  an  in c r e a s e ,  are, f a r  

r e a c h in g .  I f  t h e  r a t i o  o f  s c h o o l  c h i l d r e n  t o  t o t a l  p o p u la t io n  i s  .32  bj 
th e n  a b o u t 1 ,6 0 0  m ore s c h o o l  c h i l d r e n  c a n .b e  e x p e c te d . As m e n tio n e d .

6 /  The r a t i o  i s  e s t im a te d  b y  r e g r e s s i n g  trie  num ber o f  s c h o o l ‘c h i ld r e n  
a g a in s t  t o t a l ,  p o p u la t io n .  Trie o b s e r v a t io n  u n i t s  a r e  181 Aonvm etro 
P l a i n s  c o u n t i e s .  The i s  .9 8  and th e  t - v a lu e  f o r  trie  s c h o o l  
c h i l d r e n  v a r i a b l e  i s  115 .
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m ost o f  t h e s e  w i l l  b e  i n  C o l s t r i p  w here  s c h o o l  e n ro l lm e n t  i n  1970 was 

o n ly  a b o u t 4 0 0 . A ls o , one o u t  o f  e v e ry  e ig h t  new r e s i d e n t s  w i l l  be  

a g e d , Tj a ssu m in g  th e  age  d i s t r i b u t i o n  o f  th e  p o p u la t io n  rem a in s  a p p ro x -  . 

im a te ly  s t a b l e .  . F i n a l l y ,  from  th e  d i r e c t  em ploym ent, 31 low -incom e 

f a m i l i e s ■a r e  p r e d i c t e d  to  e n t e r  R osebud C oun ty . T h is  r e p r e s e n t s  a  10 

p e r c e n t  i n c r e a s e  i n  th e  num ber o f  low—incom e f a m i l i e s .

I n  c o n s t r u c t i n g  an  a c t u a l  im p a c t s ta te m e n t  f o r  R osebud County th e  

p la n n e r  c o u ld  u s e  th e  e s t im a te s  o f  th e  em ploym ent, m ig r a t i o n ,  and 

incom e d i s t r i b u t i o n  m odels to  p ro d u c e  d e t a i l e d  i m p l ic a t i o n s  from  th e  

c o a l  d e v e lo p m e n t. B e s id e s  e d u c a t io n a l  c o s t s  t h e r e  a r e  w e l f a r e  c o s ts  

from  an  in c r e a s e d  aged  p o p u la t io n ,  m e d ic a l  n e e d s ,  sew er and ro a d  r e q u i r e ­

m ents , • and  o t h e r  im p o r ta n t  e le m e n ts  o f  a  c o u n ty  o r  com m unity b u d g e t 

w h ich  m ust b e  f in a n c e d  th ro u g h  t a x a t i o n .

Summary and C o n c lu s io n s

S in g le  e q u a t io n  l e a s t  s q u a re s  r e g r e s s i o n  m odels f o r  em ploym ent, 

i n -  and o u t - m ig r a t io n ,  and incom e d i s t r i b u t i o n  a r e  s p e c i f i e d  and t e s t e d  

i n  t h i s  s tu d y .  The o b s e r v a t io n  u n i t s  a r e  th e  181 n o n -m e tro  P la in s  

c o u n t ie s  and o n ly  s e c o n d a ry  d a ta  a r e  u s e d .

Tj The r a t i o  i s  e s t im a te d  b y v r e g r e s s in g  t h e  num ber o f  ag ed  p e rs o n s  ■ ■
. a g a in s t  t o t a l  p o p u la t io n .  The o b s e r v a t io n  u n i t s  a r e  181 n o n -m e tro  

P l a in s  c o u n t i e s . The R^ i s  .9 2 . and th e  t -rva lue  on t h e  aged  v a r i -  ■ 
a b le  I s  44 .
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The r e s u l t s  o f  th e  e q u a t io n s  a r e  p a ra m e te r  e s t im a to r s  w h ich  can  be  

u se d  b y  p la n n e r s  to  p r o j e c t  im p a c ts  w i th  s t a t i s t i c a l l y  d e te rm in e d  con­

f id e n c e  i n t e r v a l s . U sing  th e  e s t im a te s  th e  p la n n e r s  can  d e te rm in e  th e  

change i n  t o t a l  em ploym ent from  a  change  i n  th e  econom ic b a s e .  T h is  

p r e d i c t i o n  can  th e n  b e  u se d  to  d e te rm in e  th e  p o p u la t io n  change  due to  

m ig r a t io n  and th e  change in  th e  num ber o f  low -incom e f a m i l i e s .  T hese 

e s t im a te s  h av e  e d u c a t io n ,  w e l f a r e ,  and o t h e r  t a x  r e l a t e d  i n f r a s t r u c t u r e  

im p l ic a t i o n s  w h ich  g r e a t l y  a f f e c t  th e  l o c a l  com m unity .

The em ploym ent m odel i l l u s t r a t e d  t h a t  th e  m u l t i p l i e r  e f f e c t  does 

v a r y  a c c o rd in g  to  i n d u s t r y ,  s c a l e  o f  o p e r a t io n  i n  th e  v a r io u s  i n d u s t r i e s ,  

and l o c a t i o n  o f  th e  a c t i v i t y  i n  econom ic s p a c e .  T h is  s u g g e s t s  t h a t  th e  

d i s a g g r e g a t e  l e a s t  s q u a re s  m odel u se d  i n  t h i s  s tu d y  i s  a  p o s s ib l e  a l t e r ­

n a t i v e  to  th e  a g g re g a te  econom ic b a s e  and i n p u t - o u tp u t  a p p ro a c h e s .

The s t a t i s t i c a l  r e s u l t s  o f  th e  r e g r e s s i o n  e q u a t io n s  show each  m odel 

t o  b e  d i r e c t l y  r e l a t e d  to  t h e  econom ic b a s e  o f  th e  P l a i n s  a r e a .  T h is  i s  

an  im p o r ta n t  f in d in g  i n  t h a t  i t  s u p p o r ts  th e  econom ic th e o r y  a p p ro ach  i n  

e x p la in in g  m ig r a t io n  f lo w s  and incom e d i s t r i b u t i o n  p a t t e r n s . F u r th e r  

i t  a llo w s  th e  r e s u l t s  o f  one m odel to  b e  d i r e c t l y  u se d  a s  an  in p u t  i n to  

th e  o th e r  m o d e ls .

The m odels d e v e lo p e d  i n  t h f s  s tu d y  a r e  a l l  s t a t i c  b y  d e s ig n .  The 

t im e  w h ich  w i l l  l a p s e  b e f o r e  th e  t o t a l  im p a c t i s  r e a l i z e d  c a n n o t be  

d e te rm in e d  s y s t e m a t i c a l l y .  T h is  i s  a  m a jo r  q u e s t io n  w h ic h  h a s  n o t  b e e n , 

a t t a c k e d  h e r e .  H ow ever, th e  e a s e  w i th  w h ich  th e  m odels can  be  u p d a te d .
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due to  th e  u s e  o f  in e x p e n s iv e  s e c o n d a ry  d a t a ,  w i l l  e n a b le  th e  r e c a lc u ­

l a t i o n  o f  th e  im p a c ts  a t  v a r io u s  i n t e r v a l s  o f  d e v e lo p m e n t, th u s  to  some 

d e g re e ,  e r a d i c a t i n g  th e  t im e  p ro b le m .

F u r th e r  r e s e a r c h  i s  n eed ed  i n  s e v e r a l  a s p e c t s  o f  th e  m o d e ls .

L o c a t in g  b e t t e r  m e a su re s  o f  v a r i a b l e s  w h ich  m ore a c c u r a te l y  p in p o in t  

t h e  d e s i r e d  r e l a t i o n s h i p  w ould  en h an ce  th e  p r e d i c t i v e  pow er o f  a l l  t h r e e  

m o d e ls . A ls o , d e f in in g  th e  m odels w i th  th e  same v a r i a b l e s  w here  p o s s ib l e  

w ould  b e  h e l p f u l  i n  m aking a  s y s te m a t ic  im p a c t a n a l y s i s .

The d i s t a n c e  o f  th e  a c t i v i t y  from  a  r e g i o n a l  t r a d e  c e n te r  i s  an 

im p o r ta n t  d e te r m in a n t  o f  a n c i l l a r y  em ploym ent. B ecause  o f  t h i s ,  f u r t h e r  

r e s e a r c h  s h o u ld  be  done i n  d e te rm in in g  th e  l o c a t i o n  and sp a n  o f  r e g io n a l  

t r a d e  c e n te r s  r a t h e r  th a n  u s in g  th e  Rand M cN ally d e s ig n a t io n s .  To aug­

m ent th e  em ploym ent p r e d i c t i o n s  th e  em ploym ent m odel c o u ld  b e  c o n v e r te d  

to  an incom e m odel th u s  p ro v id in g  th e  p la n n e r  w i th  b o th  th e  m u l t i p l i e r  

e f f e c t s  n o rm a lly  a s s o c i a te d  w ith  im p a c t s t u d i e s .
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