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CHAPTER I

INTRODUCTION AND BACKGROUND 

H is to r ic a l  P erspectives

The c la s s ic a l  economic view o f many of the  problems of le s s e r -  

developed areas i s  th a t  phenomena such as in te r - re g io n a l income in 

e q u a l i t ie s ,  p o la r iz a tio n  of growth w ith  r e s u l ta n t  spread and backwash 

e f f e c ts ,  and o v e ra ll s o c ia l and economic dualisms are  merely temporary. 

In te rn a l fa c to r  m obility  has been viewed as the  even tual so lu tio n  to  

these in e q u itie s  which ch a rac te r iz e  a s ta te  o f d iseq u ilib riu m  (Olsen, 

1965, p. 35).

The c la s s ic a l  view i s  n o t com pletely shared by many contemporary 

reg io n a l s c ie n t i s t s .  The a llo c a tio n  of c a p ita l  investm ents to  economic 

se c to rs  cannot be considered as sep a ra te  from geographic lo ca tio n  de

c is io n s . Economic development i s  never a uniform m elio ra tiv e  p rocess. 

Regional growth d i f f e r e n t ia l s  are  to be expected. Some regions may be 

poor In reso u rces, h e a lth , education , and p ro d u c tiv ity  (Johnson, 1970,

p. 162). Friedmann (1966, p. 35) has s ta te d  th a t :

the concentration  on n a tio n a l income accounts as a 
to o l of development p o licy  has b lo tte d  out the c ru c ia l 
s ig n if ic a n c e  of the  reg io n a l element in  n a tio n a l 
p lanning. . . and the newly evolving n a tio n s  a re  be
ginning to ap p rec ia te  the f a c t  th a t  n a tio n a l in v e s t
ment s tr a te g ie s  req u ire  a subaggregation along reg io n a l 
l i n e s .

Indeed, reg io n a l economic development i s  a very recen t f ie ld  of 

s tudy . Only since World War I I  has th ere  beqpf a  heightened in te r e s t  in



the system atic  an a ly s is  of economic development p rocesses in  le s s e r -  

developed a reas  of the  w orld. Economists have long recognized the 

ex istence  and stubborn p e rs is te n ce  o f reg io n al in e q u a l i t ie s ,  but economic 

geographers, to  a la rg e  degree, have only re c e n tly  begun to  address the 

problem (G authier, 1970, p .612; Keeble, 1967 ) .  The gap between 

general concepts (e .g . convergence, divergence, in e q u a lity , and s tan d a rd s- 

o f liv in g )  and s p a t ia l ly  s p e c if ic  em pirica l research  has been a problem 

th a t  has in  th e  p a s t in h ib ite d  c o n trib u tio n s  from economic geographers 

to  exp lanations of reg io n a l development.

T ra d itio n a lly , questions of economic development have been lim ite d  

to  the national-m acro le v e l  or to  the lo ca l-m icro  le v e l o f th e  firm  

(S tohr, 1974, p . 1), For many y ea rs , both macroeconomics and microeconomics 

neg lected  to  in co rpo ra te  geographic space. Although lo c a tio n  an a ly s is  

and c e n tra l p lace  theory considered geographic space, the approaches were 

ra th e r  narrow. The f i r s t  broad attem pt to t r a n s la te  economic processes 

from fu n c tio n a l space in to  geographic space was made by Perroux who 

form ulated the concept o f "growth poles " (1955).

Although much a t te n tio n  has been paid  to  problems of d i f f e r e n t ia l  

economic development and growth a t  the national-m acro  s c a le ; s im ila r  

problems e x is t  in te rn a l ly  among the  reg ions of a country , among p a r ts  of 

a reg ion , and among d if f e r e n t  c i t i e s .  Much a t te n t io n  has been paid  to  

the problems of development and growth in  the  Third World, bu t l e s s e r -  

developed a reas  s t i l l  e x is t  in  co u n trie s  in  an advanced stage o f economic 

development. The ex isten ce  of reg io n a l imbalances and dualism s has 

been re fe rre d  to  as the  "North-South Problem." Economic s tag n a tio n  in , 

fo r  example, B ra z i l 's  N ordeste, Colombia's O rien te , I t a l y 's  Mezzogiomo,



and the United States' South have all been well-documented (Williamson,
1965, pp. 99-101).

In th e  U nited S ta te s ,  th e  P ublic  Works and Economic Development Act 

o f 1965 which e s ta b lish e d  the  Economic Development A dm inistra tion  a lso  

e s ta b lish e d  se v e ra l m u lt i - s ta te  development reg io n s: New England,

Appalachia, Upper G reat Lakes, C oastal P la in s , Ozarks, and Four-C om ers.

The c re a tio n  of these  d i s t r i c t s  s ig n if ie d  a general awareness o f the  

ex is ten ce  o f  socio-econom ic lag  areas  in  an advanced economy.

The f a c t  th a t  reg io n a l in e q u a li t ie s  a re  such a s tubborn ly  p e r s is 

te n t fe a tu re  of a modem socio-economic landscape i s  n o t due to  a lack  

of m obility  of th e  fa c to rs  o f production  and growth. The p e rs is te n c e  

o f these  lesser-d ev e lo p ed  areas i s ,  in  p a r t ,  due to  th e  f a c t  th a t  the  slowness 

of the fa c to r  m ig rations p reven ts such a reas  from approaching o r su r

passing  th e  le v e ls  o f  economic development in  more h ighly-developed reg ions 

of th e  same country  (W illiamson, 1965, p . 101).

This research  seeks to  analyze changes through tim e in  s p e c if ic  

aspects  o f re g io n a l in e q u a l i t ie s  in  the s ta te  o f Oklahoma between 1940 

and 1970. I t s  o b je c tiv e s  a re : (1) to  s e le c t iv e ly  measure c e r ta in

su rrogate  fa c e ts  of th e  genera lized  no tions of re g io n a l in e q u a l i t ie s  

and s ta n d a rd s -o f- liv in g ; and (2) to  determ ine how re g io n a l in e q u a l i t ie s  

in  the s ta n d a rd -o f- liv in g  have changed in  id e n t i f ia b le  s ta n d a rd -o f- l iv in g -  

reg ions s ince  1940.

A number o f c h a r a c te r is t ic s  of a popula tion  c r i t i c a l  to  th e  d esc rip 

tio n  of th a t  p o p u la tio n 's  s ta n d a rd -o f- liv in g  w il l  be analyzed . The su rro 

gate measures fo r  s ta n d a rd -o f- liv in g  f a l l  in to  sev e ra l general ca teg o rie s  

which inc lude: income, h e a lth , education , and fam ily environment.



In e q u a li tie s  in  v a r ia b le (s )  from th ese  c a te g o rie s  w i l l  be analyzed in  

both th e ir  s p a t i a l  and temporal dim ensions.

Im p lica tio n s of Regional I n e q u a li t ie s  

R ationale  fo r In v e s tig a tin g  Regional In e q u a li t ie s

The ex is ten c e  of severe reg io n a l in e q u a l i t ie s  has ra m ific a tio n s  

which reach from th e  more aggregate worldwide s i tu a t io n s  down to  lo c a l  

household and in d iv id u a l human s i tu a t io n s .  The u ltim a te  goal o f s c ie n t i f i c  

endeavors should be to  rev ea l th e  world more c le a r ly .  Those who are  

in te re s te d  in  economic development and growth must i n i t i a l l y  come to  

g rip s  w ith s e v e ra l very b a s ic  questions:

1. Under which conditions a re  economic development and growth d e s ira b le ?

2. Do economic development and growth n e c e s sa r i ly  b rin g  about 

betterm ent o f th e  s o c ia l  w elfare?

3. Are p re se n t p o lic ie s  and economic p ro cesses  c re a tin g  a more 

or a le s s  e q u ita b le  system?

4. I s  th e  e q u a liz a tio n  o f economic and s o c ia l  in d ic a to rs  a l e g i t i 

mate o b jec tiv e?

5. Are th e  methods and r e s u l ts  o f  p re sen t p o l ic ie s  in  c o n f l ic t  w ith 

the underly ing  economic ideology of th e  p o l i t i c a l  system?

T ra d itio n a l w elfare  economics has never q u ite  reso lved  the problem 

of how w ealth should be d is tr ib u te d  s o c ia lly  or geograph ically  (H iggins,

1958, p. 363), A lso, reg io n a l development has been s im p lis t ic a l ly  regarded 

in  economic term s, bu t the p rocesses involved a re  much more complex than 

a simple r i s e  in  th e  GNP or an in c rease  in  re g io n a l output might in d ic a te . 

Other fa c to rs  such as s e lf - re s p e c t  o f  the  in d iv id u a ls ,  s ta n d a rd s -o f- liv in g .



and the distribution of wealth must also be considered. Â growth economy
can r e s u l t  In  an Increased  co n cen tra tio n  o f w ealth In th e  hands o f a

few, g re a te r  unemployment, and g re a te r  u rb an -ru ra l d i s p a r i t i e s .  Develop

ment suggests the r e l i e f  o f  poverty  and the reduction  of In e q u a li t ie s  

(Connell, 1973, p . 28). Under th is  philosophy, e q u a lity  Is  considered as 

an o b jec tiv e  In  I t s  own r ig h t .

Many economists fe e l  th a t  econdmlc and s p a t ia l  e q u a lity  w il l  h inder 

growth. Hlrschman (1958, p . 66) has sa id  th a t  th e  ta sk  of development 

p o licy  Is  to  m aintain  te n s io n s , d isp ro p o rtio n s  and d ls e q u l l lb r la  In  order 

to  s tim u la te  growth. This w r i te r  takes the opposite  p o in t o f  view—th a t 

th e  goals of American Ideology can be re a liz e d  only through a p o licy  th a t 

seeks so c ia l and economic e q u a li ty . Such an approach may n o t nec

e s s a r i ly  lead  to  a s itu a t io n  of optim al economic p roduction , but the goal 

o f  development p o licy  should be the  betterm ent o f s o c ia l w elfare  as 

w ell as Increased  o u tp u t. Connell (1973, p. 28) has s ta te d  th a t :

In e q u a li t ie s ,  e sp e c ia lly  Increasing  In e q u a li t ie s ,  
are  o b jec tio n ab le  by any e th ic a l  s tandard ; s ince  
race I s  u su a lly  h igh ly  c o rre la te d  w ith Income, 
economic In e q u a lity  l i e s  a t  the  h e a rt o f  r a c ia l  
ten s io n . Our research  e f fo r ts  must be d ire c te d
above a l l  to  understanding the causes of poverty
and the mechanisms by which In e q u a litie s  emerge 
as a b a s is  fo r  genuine development.

Hoover (1971, p. 273) touched upon another a sp ec t o f  the  "e q u a lity -  

maximum economic growth controversy" In h is  P lace P ro sp e rity  p o s itio n  

which advocates th e  a llo c a tio n  of economic a ss is ta n c e  to  a la rg e  number 

o f small areas on th e  b a s is  o f  need. Inducements to  employers a re  

suggested as th e  c h ie f  means of a s s is ta n c e . This approach assumes th a t  

people should be helped ^  s i t u , and th a t  every region has some degree o f 

development p o te n t ia l .



The People P ro sp e rity  p o s itio n  advocates a ss is ta n c e  by improving 

the em ployability  and m obility  of the people , and f a c i l i t a t in g  th e i r  

re lo c a tio n . This p o s itio n  s tre s s e s  the s tim u la tio n  o f development on 

the  b a s is  o f growth p o te n tia l and the development o f human resources 

to  f a c i l i t a t e  the  movement o f people to  growth c e n te rs .

The Place P ro sp e rity  and People P ro sp e rity  views are  no t incom patible. 

I t  should be p o ss ib le  to  evolve s tr a te g ie s  th a t  would allow la rg e  por

tio n s  of the  popu la tion  of a region to  o b ta in  b e t te r  l iv in g  conditions 

w ithout moving to  ano ther lo c a tio n  where growth i s  occurring . A p re s i

d e n tia l adv isory  commission in  1967 advocated a "n a tio n a l p o licy  designed 

to  give r e s id e n ts  of r u ra l  America equal opportun ity  w ith  a l l  o ther 

c i t iz e n s .  This must include access to  jo b s , m edical c a re , housing, 

education , w e lfa re , and a l l  o th e r p u b lic  s e rv ic e s , w ithout regard  to 

race , r e l ig io n ,  o r p lace  o f residence " (P re s id e n t 's  N ational Advisory 

Commission on R ural Poverty , 1967, p . x i . ) .  Such, a p o s itio n  does n o t 

n e c e s sa r ily  have as i t s  goal the maximum e f f ic ie n c y  in  the a llo c a tio n  

of economic reso u rces . The goal advocated in  th i s  research  i s  the b e t te r 

ment o f s o c ia l  w e lfa re . The n a tu re  of th is  research  is  b a s ic a lly  

d ia g n o stic . Only a f t e r  the  s p a t ia l  and temporal dimensions o f reg io n al 

in e q u a li t ie s  have been thoroughly analyzed, can the  p re sc r ip tio n  of 

p o lic ie s  be attem pted in  order to  f a c i l i t a t e  the treatm ent of reg io n a l 

In e q u a li t ie s .  P o lic ie s  asso c ia ted  w ith both the P lace P ro sp erity  and 

People P ro sp e rity  p o s itio n s  can make such a goal o b ta in ab le . A combi

n a tio n  o f the  two p o lic ie s  could help  a reg ion  to  r e a l iz e  i t s  growth 

p o te n tia l  by u t i l i z in g  physica l re so u rces , w hile a t  the same time pro 

viding a s s is ta n c e  to  up-grade the human resources o f the reg ion .



Gunnar Olason (1974, p. 16-21) has attem pted to  deal w ith the 

problem o f extending d e sc rip tiv e  so c ia l science In to  p re sc r ip tiv e  

so c ia l eng ineering . By using reg io n a l planning In Sweden as a re fe ren ce , 

Olsson dem onstrates what he b e liev e s  to  be a c o n f l ic t  between w elfare  

Ideology and the s c ie n t i f i c  methodology being used fo r th e  Implementa

tio n  of the  Ideology. The s ta te d  purpose o f  reg io n al planning In Sweden 

has been to achieve e q u a lity , I . e .  someone who l iv e s  In  a v a lle y  o f the 

undulating  socio-economic su rface  should have the same o p p o rtu n itie s  as 

someone who l iv e s  on a peak. Olsson (1974, p. 16) s ta te s  th a t :

My only q u a rre l I s  th a t th is  laudable p iece  o f wel
fa re  Ideology has been put In to  p ra c tic e  by means of 
a s c ie n t i f i c  methodology which r e f le c ts  j u s t  the  
opposite  th in k in g . To be more s p e c if ic ,  th e  p lanning  
has been based on a v a r ia n t o f the s o c ia l  g ra v ity  
model, which has th e  same mathem atical form as the 
P areto  fu n c tio n . In  th i s  sense, the d e sc rip tiv e  
s o c ia l  g ra v ity  model encapsu lates ex ac tly  those 
r e la t io n s  o f In e q u a lity  th a t  c h a ra c te r iz e  both  
P a re to 's  o p tim a lity  p r in c ip le  and h is  M achiavellian 
theory o f the e l i t e s .  I  f e e l  ra th e r  s tro n g ly  th a t  
th is  mismatch o f Ideology and methodology has con
tr ib u te d  to  d isco n ten t and a lié n a tio n  which Is  
becoming more and more v is ib le .

One of O lssons' main p o in ts  Is  th a t  I f  the p resen t m ethodological and

m anipulative path  Is  pursued, th ere  I s  a g rea t r is k  of In c reas in g  those

s o c ia l,  economic, and reg io n a l In e q u a litie s  which the p lanning  was

designed to  decrease .

One asp ec t of th is  study w i l l  be to  determ ine whether o r  no t the 

p resen t planning a t t i tu d e s  in  Oklahoma has Increased  o r decreased the 

degree o f In e q u a li t ie s  both  w ith in  and among s ta n d a rd -o f- llv ln g  

regions of th e  s t a t e .  Trends In reg io n a l In e q u a li tie s  r e s u l t in g  from 

planning or a lack  o f p lanning  w il l  be considered, b u t I t  I s  n o t the  

purpose of th is  study to  ev alu a te  the  e ff ic ie n c y  o f the  s t a t e 's  planning
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machinery. Â very  b a s ic  assumption e f  th is  re sea rch  i s  th a t  s o c ia l 

w elfare  i s  s tro n g ly  re f le c te d  by income. I t  i s  perhaps spurious to  c o r re la te  

w ealth w ith  s o c ia l  w elfare  and happiness, b u t in c rea se s  in  income may 

w ell Increase  the range o f a l te rn a t iv e s  fo r  th e  in h a b ita n ts  o f a reg ion . 

Increased  income c re a te s  many p o s s ib i l i t i e s ,  such as making the  populace 

more m obile, and having a cum ulative m u ltip lie r  e f f e c t  on the re g io n 's  

growth.

This research  i s  concerned w ith  in e q u a lity  c h a ra c te r is t ic s  such 

as education  le v e ls ,  h e a lth , r e t a i l  t ra d e , q u a li ty  o f  housing. Income, 

m o b ility , and fam ily cohesion. I t  i s  f e l t  th a t  a l l  o f  th ese  ch a rac te r

i s t i c s  a re  very c lo se ly  r e la te d  in  th e  system o f s o c ia l ,  economic and 

s p a t ia l  o rg a n iza tio n  (O m ati, 1966). F igure 1 i s  a general scheme 

o f the re la t io n s h ip s  th a t  might e x is t  between th ese  various c h a ra c te r is t ic s  

In a reg io n . The c i r c l e  can be en tered  a t  any p o in t and movement 

made in  e i th e r  d ire c t io n . Beginning w ith  a low le v e l  o f income, 

th e re  a re  ex p ec ta tio n s  o f low le v e ls  o f savings and investm ents, low 

le v e ls  o f human c a p a c itie s  and am bitions (e .g . ed u ca tio n , housing, e n tre -  

p reu n eu ria l a b i l i t y ) , low le v e ls  o f resource u t i l i z a t i o n  (p h y sica l and 

human), and once again  low income le v e ls .

Hughes has s ta te d  th a t:

Once income d iffe ren ces  emerge they tend to  become 
s e lf -p e rp e tu a tin g , un less some exogeneous in flu e n c es , 
e .g .  government o r chance, a c ts  to  o f f s e t  market 
fo rce s . These r e s u l ts  flow from a p rocess  o f c irc u 
l a r  causation-incom e d iffe re n c e s  causing d iffe ren ces  
in  sav ings, investm ents, human c a p a c it ie s ,  am bitions, 
e t c . ,  and th ese  in  tu rn  causing d iffe re n c e s  in  
income. (Hughes, 1961, p . 41)

The question  of a c i r c u la r  e f f e c t  has a lso  been described  a t  a more

m acro-scale by L ieb en ste ln  (1954),



FIGURE 1

The S e lf-P e rp e tu a tin g  and Cumulative 
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Does a v ic io u s  c i r c le  o f  s e lf -p e rp e tu a tin g  socio-economic in e q u a li

t i e s  r e a l ly  e x is t?  I f  so , how can a  region^ s û f fa r in g  from chronic 

problems of low growth break out o f  th is  c i r c le  w ith  o r w ithout exogen

eous help? This study addresses th e  f i r s t  questio n , i . e .  the d iagnosis 

of the  problem ra th e r  than the  trea tm en t of i t .  The uncovering of any 

system atic  re la t io n s h ip s  among th e  c h a ra c te r is t ic s  in  space and through 

time may prove to  be h e lp fu l  in  s o c ia l  and economic planning p o lic ie s  

fo r a reg ion . While Oklahoma i s  th e  study a re a , o ther economically 

d is tre s se d  areas o f the  United S ta te s  could p o ssib ly  b e n e f it  from an 

em pirica l an a ly s is  o f  reg io n a l in e q u a l i t ie s .

Regional p lann ing  in  the U nited S ta tes  has been ch arac te rize d  by 

a la is s e z  f a i r  a t t i t u d e .  Such an a t t i tu d e  i s  perm issib le  i f  the  "v ic ious 

c i r c le "  does n o t e x is t  and i f  re g io n a l d iffe ren ces  are  becoming le s s  

pronounced. I f ,  on th e  o th e r hand, the system i s  re in fo rc in g , p e rp e tu a tin g , 

and in c reasin g  reg io n a l in e q u a l i t ie s ,  p lanning p o lic ie s  may need 

re v is io n . Questions such as those d e a lt  w ith  in  th is  research  must be 

answered i f  the  m isa llo c a tio n  of human, f in a n c ia l ,  and p h y sica l resources 

i s  to  be p revented .

Smith (1973, p . 6) s ta te s  th a t :

Id e a lly , th e  o b je c tiv e  o f so c ia l p o licy  is  to  
id e n tify  the  s ta t e  o f the  s o c ia l system and i t s  
subsystems; to  compare th i s  w ith  some d esired  
s ta te  th a t  i s  bo th  fu n c tio n a l and conforms w ith 
accepted p r in c ip le s  of s o c ia l  ju s t i c e ,  and then 
to  i n s t i t u t e  programs to  c o rre c t the d efic ien cy .

In th is  s ta tem en t. Smith has touched on a l l  o f the broad aspects  

o f the  problem: d iagnosis  of th e  problem, a search fo r p o ss ib le  cu res ,

and trea tm en t. Human geographers such as Smith are  beginning to  r e a l iz e
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th a t th ere  Is  a dimension o f the  human s itu a t io n  ca lle d  s o c ia l  wel

fa re  and th a t  a so c ie ty  can be d if fe re n tia te d  s p a t ia l ly  w ith in  such 

a m atrix .

R elation  to  Theory

The p r in c ip a l th e o re t ic a l  theme towards which th is  study Is  o rien ted  

Is  centered on the question : Is  the reg io n a l growth process e q u i l i 

b ra tin g  or not? In o th e r words, does the growth process In  a reg io n al 

system lead  to  the convergence o f s ta n d a rd s -o f- llv ln g  as a  condition  

of human ex istence?

Some evidences o f th e  convergence hypothesis in  th e  U nited S ta tes  

have been p resen ted  by R. A. E a s te r lln  (1960), F. Hanna (1959), G. H.

S orts  and J .  L. S te in  (1964), and J .  T. Romans (1965),^ A ll o f  these 

In v e s tig a to rs  found evidence o f convergence o f per c a p ita  Incomes, 

though the process was found to  be n e ith e r  s teady  nor continuous.

I t  cannot be assumed th a t  fa c to r  flows In an economy w i l l  au tom atically  

lead  to convergence. In  a dynamic economy, th e re  are  a lso  d ls e q u l l l -  

b ra tln g  fa c to r  movements th a t  may outwelgji e q u il ib ra t in g  fa c to r  move

ments. Although dynamic fo rces  do n o t In ev ita b ly  work In favor of 

divergence, a t  the same tim e they contain  no In h eren t b ia s  in  the d ire c 

tio n  o f convergence (E a s te r l ln ,  1958, p . 4 ).

Gunnar Myrdal (1957) has been recognized as a c h ie f  c r i t i c  o f  the 

convergence hypo thesis , tfyrdal sees growth In a reg ion  as a fo rce lead ing  

to  g rea te r  In e q u a li t ie s ,  I . e .  divergence. In  h is  cen te r-p e rlp h ery  model.

^For a d e ta ile d  an a ly s is  of reg io n a l equ ilib rium  th eo ry , see 
Harry Richardson. Regional Economics. New York: P raeg er, 1969.
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Myrdal sees a d d itio n a l growth as being concentrated  In a few cen te rs  

o f growth. The p eriphery  s u ffe rs  from neg a tiv e  backwash e f f e c ts  as 

the  fa c to rs  o f p roduction  flow In to  the  growth cen te rs  to  c re a te  a 

g ro w in g -sp ira llin g  e f f e c t .  The cen te r and th e  area  Immediately around 

I t  b e n e f it  from spread  e f f e c ts ,  which fu r th e r  enhance th e  c e n te r 's  

a t t r a c t iv e  powers fo r  g r o w t h T h e  movement o f la b o r , c a p i ta l ,  goods, 

and se rv ices  to  the  cen te rs  from the  periphery  a re  regarded as being 

d ls e q u ll lb ra tin g  fo rce s .

In a  s in g u la r  economic system, the p a tte rn s  o f tra d e  o f  the poorer 

regions can become d is to r te d  to  b e n e f it  th e  w ea lth ie r  reg io n s . R ichard

son (1969, p . 349) has s ta te d  th a t :

Perhaps even more Im portant, economic backwardness 
r e s u l ts  In  non-economlc Influences harm ful to g ro w th -  
low le v e ls  o f education , lack  o f  a s p ira tio n  and o th e r  
s o c ia l  a t t i tu d e s  Incom patible w ith  high r a te s  o f 
economic development and d e te r io ra tio n  In the s o c ia l  
c a p i ta l  o f such reg io n s.

O verall, îfyrdal n e g le c ts  the  p o s s ib i l i ty  th a t  fa c to r  movements 

can be e q u il ib ra t in g , a s  w ell as o th e r fo rces th a t  tend to  promote 

convergence. Strong d ls e q u ll lb ra t ln g  fo rces as opposed to  th e  e q u i l i 

b ra tin g  fo rces w i l l  occur In  the  e a r ly  s tag es  o f economic development 

and growth o f a region (W illiamson, 1965, p . 108). One unresolved 

question  I s  whether o r  no t the processes change In advanced s tag es  o f 

growth, w ith the e q u il ib ra t in g  fo rces p re v a ilin g  and convergence re su ltin g ?

A ttra c tiv e  powers a re  enhanced by the  development o f  fa c to rs  
such as in f r a s t ru c tu r e ,  e x te rn a l economies. In te rn a l  economies, and 
economies o f s c a le . Spread e f fe c ts  a re  taken here  to  mean the  
b e n e f ic ia l  e f f e c ts  on poorer a reas  o f th e  In te ra c tio n  w ith  r ic h  
a re a s . Backwash e f fe c ts  a re  th e  d e trim en ta l e f fe c ts  su ffe red  by poorer 
a reas  as a r e s u l t  o f In te ra c tio n  w ith  the r ic h  (O lsen, 1965, p . 109),
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The dynamics o f e q u il ib ra t in g  and d is e q u il ib ra t in e  fo rces through time 

a t  d if fe re n t  le v e ls  of growth have n o t been fu lly  exp lored , b u t I t  

Is  c le a r  th a t  s o c ia l ,  demographic, o r tech n o lo g ica l changes may give 

r i s e  to  fa c to r  movements o f  e i th e r  ty p e .

I t  I s  obvious th a t th e  complex q u estio n  o f reg io n a l convergence 

I s  laden w ith  many th e o re t ic a l  im p lic a tio n s . D eta iled  em p irica l 

evidence of the  process o f convergence a re  scan ty . Richardson (1969) 

p o in ts  out th a t  g en e ra lly , the tren d s  In th e  United S ta tes  s in ce  1880 

have been towards reg io n a l p e r c a p ita  Income e q u a liz a tio n , b u t the  p rocess 

Is  f a r  from completed. Due to  the  co n tr ib u tin g  d ls e q u ll lb ra t ln g  f a c to rs .

I t  Is  understandable th a t  such a p rocess w i l l  alm ost c e r ta in ly  remain 

incom plete, p a r t ic u la r ly  In  the  absence o f  e q u ll lz a tlo n  p o lic ie s  by the 

government.

Research Area

General S e ttin g

The study a rea  s e le c te d  fo r  th i s  a n a ly s is  of reg io n a l In e q u a li t ie s  

Is  the  s ta te  o f Oklahoma (F igure 2 ) . An e a r l i e r  study suggested th a t  

Oklahoma possesses se v e ra l c h a r a c te r is t ic s  which make I t  an ap p ro p ria te  

lab o ra to ry  fo r the  study o f d i f f e r e n t ia l  economic development (D lL lslo , 

1973). The s ta te  I s  f a r  from being a homogeneous geographical a re a , and 

d isp lays a wide v a r ie ty  o f l iv in g  co n d itio n s , economic a c t i v i t i e s ,  p h y sica l 

and human resou rces.

An ax is  of h ig h es t economic development e x is ts  In  c e n tra l  Oklahoma 

and s tre tc h e s  to  th e  n o r th e a s t. This a rea  Includes the  Oklahoma C ity 

and Tulsa Standard M etropolitan  S t a t i s t i c a l  A reas; th ese  two m etropo litan  

areas are  the prem ier m anufacturing cen te rs  of th e  s t a t e .  The econony
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o f Oklahoma C ity  i s  la rg e ly  underpinned by government employment.

The area  to  the  northw est o f th e  core i s  ope o f  moderate development. This 

a rea  inc ludes the wheat and c a t t l e  producing coun ties of the  n o rth 

west and the  "Panhandle." S tre tch in g  southw est from the  core i s  an 

area  o f moderate to  low development. The a rea  cen te rs  on the Lawton

S.M.S.A. in  Comanche County. The h i l l  a reas to  th e  e a s t  and so u th east 

o f the core a re  g en e ra lly  a reas  of low development. A more conçlete 

d e sc rip tio n  o f  s ta n d a rd -o f- liv in g -re g io n s  o f Oklahoma w i l l  be the 

o b jec tiv e  o f Chapter I I I .

The Question of Scale

Many of the s tu d ie s  th a t  have been done on reg io n a l In e q u a li t ie s  

have been conducted a t  the  in te rn a tio n a l  and n a tio n a l s c a le s .  The 

no tab le  study by W illiamson (1965) on reg io n a l in e q u a l i t ie s  and n a tio n a l 

development was done a t  two d if f e re n t  s c a le s : an in te rn a tio n a l  c ro ss -

sec tio n  a n a ly s is , and a U nited S ta tes  c ro ss -se c tio n  a n a ly s is .  E a s te r lin  

(1960) d ire c te d  h is  a t te n t io n  to  the n a tio n a l s c a le .  Hanna (1959) 

analyzed s ta te  income d i f f e r e n t ia l s  in  a n a tio n a l s e t t in g .  Romans (1965) 

d e a lt w ith  major reg ions of th e  United S ta te s . S tohr (1973) s ta te s  

th a t:

S p a tia l d i s p a r i t ie s  may e x is t  a t  d if f e re n t  le v e ls  
and between d if f e re n t  types o f a re a l  u n i ts ,  fo r 
in s tan ce  between co u n trie s  ( in te rn a tio n a l d is p a r i 
t i e s ) ,  between d if f e re n t  p a r ts  o f a region (e .g . 
c e n te r -h in te r la n d  d i s p a r i t i e s ) , o r  between d i f f e r 
en t c i t i e s  ( in te ru rb an  d i s p a r i t i e s ) .

By focusing in  on the  much la rg e r  sc a le  o f  an in d iv id u a l s t a t e ,  th is

research  w i l l  be ab le  to  more c le a r ly  describe  the  magnitude and n a tu re

of in e q u a l i t ie s .  The o b se rv a tio n a l u n its  w i l l  be each o f the  seventy
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seven counties o f the  s ta t e .  The sm aller th e  geographic u n its  in to  

which d a ta  a re  broken down, the g re a te r  w il l  be th e  in e q u a li t ie s  th a t  

appear s t a t i s t i c a l l y  (S toh r, 1974). In e q u a lity  measures of major

regions o f th e  United S ta te s  a re  fo r  th is  reason q u ite  sm all. I f  

the  sca le  were changed to  an an a ly s is  o f the  n a tio n  by s ta t e ,  the 

in e q u a lity  measure would become la rg e r .  The changing o f sca le  by d is 

aggregating  to  th e  county and m etropo litan  le v e ls  should y ie ld  la rg e r  

in e q u a lity  measures re sp e c tiv e ly  (Figure 3 ) . The in e q u a lity  measures 

would be a t  a maximum i f  in d iv id u a ls  were considered  as the  observa

t io n a l  u n i ts .  Sm aller s c a le  analyses u t i l i z e  d a ta  th a t  a re  more 

averaged. The more averaged da ta  con ta in  le s s  v a rian ce , i . e .  d is p a r i 

t i e s .  The la rg e r  sc a le  analyses get c lo se r  to  th e  in d iv id u a l, and 

in d ic a te  more c le a r ly  the  tru e  degree o f d is p a r i t i e s  in h eren t in  a 

f in e ly  meshed su rfa c e .

The question  o f th e  ex is ten ce  o f convergence o r  divergence in  a 

reg ional system i s  both  complex and c o n tro v e rs ia l. Prominent sch o la rs  

of economic development have presen ted  p o in ts  o f view th a t  support 

both convergence and divergence. Since growth models d i f f e r  g re a tly  

in  th e i r  p re d ic tio n  o f th e  lik e lih o o d  o f convergence, i t  i s  h igh ly  

probable th a t  th e  questio n  can only be s e t t l e d  em p irica lly  (Richardson, 

1969, p. 55), This study w il l  e s s e n t ia l ly  be an em p irica l d iagnosis o f 

reg io n a l in e q u a li t ie s  in  both th e i r  s p a t ia l  and tenq>oral dimensions.

The d iscussion  presen ted  in  th is  chapter should make i t  p o ssib le  to  

c le a r ly  understand the o b jec tiv es  and methodology o f th e  study which are  

described  in  the  nex t ch ap te r.



17

FIGURE 3

Relmtlonshlp Between Level of Spatial Diaaggregation 
Of Data and Keaaure of Spatial Disparity
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Source: Stohr, 1974, p.3.



CHAPTER II

RESEARCH OBJECTIVES AND METHODOLOGY 

Research O bjectives

Problem

This research  w il l  be an examination by the w r ite r  of th e  degrees 

and d ire c tio n s  of the changes in  reg io n a l in e q u a li t ie s  in  Oklahoma be

tween 1940 and 1970, and the re la tio n sh ip  of these  in e q u a li t ie s  to 

s ta n d a rd -o f- liv in g . The p a tte rn s  and re la tio n sh ip s  w il l  be measured a t  

ten  year in te rv a ls  between 1940 and 1970 in  o rder to  analyze temporal 

changes. This maximizes d a ta  a v a i la b i l i ty  and w il l  make p o ss ib le  the 

ex p lo ra tio n  o f the  re la tio n s h ip s  over both  time and space, Regional in 

q u a l i t ie s  o f the follow ing c h a ra c te r is t ic s  w il l  be considered : (1) edu

ca tio n  le v e ls ,  (2) h e a lth , (3) r e t a i l  tra d e , (4) q u a li ty  o f housing,

(5) income, (6) m o b ility , and (7) fam ily cohesion,

The s p e c if ic  research  problems to  be considered a re ;  (1) how are  

reg ional s ta n d a rd s -o f-liv in g  re la te d  to  reg io n a l in e q u a li t ie s  a t  

se lec ted  p o in ts  in  time? (2) How has the  magnitude of in e q u a li t ie s  

fo r sp e c if ic  socio-economic c h a ra c te r is t ic s  changed w ith in  the  p resen t 

s tan d a rd -o f- liv in g  reg ions s in ce  1940? To answer these  q u es tio n s , i t  

w il l  be necessary  to  id e n tify  the  s ta n d a rd -o f- liv in g  reg ions in  the s ta te .

Premises

The general p ro p o sitio n  under considera tion  has been s ta te d  by 

Williamson (1965) w ith  regard to  income. He suggests a system atic

18
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connection between th e  le v e l  o f economic development and the  in te n s i ty

o f reg io n a l income in e q u a lity . According to  W illiamson, th e  e a r ly

stag es  of economic development generate  in c rea s in g ly  la rg e  income

d if f e r e n t ia l s ,  i . e .  th e re  i s  a p rocess o f d ivergence.^  As develops

ment o f the p h y sica l and s o c ia l  in f ra s tru c tu re  p roceeds, divergence

continues up to  a c e r ta in  p o in t o f development. When th is  tu rn in g

p o in t i s  reached, fu r th e r  growth produces a p rocess of convergence
2

in  th e  advanced s tag es  o f development. Thus an index of reg io n a l 

income in e q u a lity  should form an inverted-U  (F igure 4) when p lo tte d  

ag a in s t the spectrum of le v e ls  o f  economic development.

This research  w i l l  t e s t  W illiam son's general p ro p o sitio n , bu t 

w ith  sev e ra l key d iffe re n c e s . The Williamson hypothesis  w i l l  be 

e:q>anded by considering  no t only  the degree o f income in e q u a lity , 

bu t a lso  the degree o f  In eq u a lity  In e d u c a tio n 'le v e ls , h e a lth , r e t a i l  

tra d e , q u a lity  of housing, m o b ility , and fam ily cohesion. In stead  of 

the general concept o f  le v e l  o f  economic development, th is  research  

w il l  be concerned w ith  the  more p re c ise ly  defined  concept o f s tandard -
3

o f - l iv in g .

At th is  p o in t, a d is t in c t io n  should be made between economic 

development and economic growth. The concepts a re  q u ite  d if f e r e n t .

Divergence i s  taken here to  mean an in c reasin g  tren d  in  the magni
tude of reg io n a l d is p a r i t ie s .  Convergence re fe r s  to  a process in d ica ted  
by decreasing  reg io n al d is p a r i t ie s .

2
Im plications of the  W illiamson hypothesis fo r reg io n a l p lanning  a re  

many. I f  the hypothesized process does occur, then a la is s e z  f a i r e  a t t i 
tude towards reg io n a l p lanning  i s  perm issib le  » b u t se rio u s  questions 
e x i s t  about the movement to  a s ta te  o f e q u a lity  w ithout some form of 
a c tiv e  planning and ac tio n  on the p a r t  o f  the government.

3
The concept o f s ta n d a rd -o f- liv in g  w i l l  be defined  and operation

a liz e d  in  Chapter I I I .
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FIGURE 4

THE DEVELOPMENT PROCESS
Regional
Income

In##uality

A

Level of Economic Development

Source: Based on W illiamson (1965).
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K lndleberger (1958, p. 3) has s ta te d  th a t :

Economic growth means more ou tpu t, and economic develop
ment im plies more output and c h ^ g e s  in  th e  tec h n ic a l 
and in s t i tu t io n a l  arrangements by which i t  i s  produced.

Development i s ,  th e re fo re , a term th a t i s  more ap p licab le  to  sus

ta in ed  in creases  o f p ro d u c tiv ity  in  a  lesser-developed  country o r reg ion  

o f the world. For th is  to  occur improvements in  the b as ic  s o c ia l ,  

economic, and p h y sica l in f r a s tru c tu re s  a re  req u ired . Growth i s  a term 

th a t  i s  more ap p licab le  to  su sta in ed  in creases of p ro d u c tiv ity  in  an economy 

th a t  i s  a lready  advanced and has w ell e s ta b lish ed  in f r a s tru c tu r e s .

The focus o f th is  study w i l l  be on economic growth as opposed to 

economic development. Economic growth le v e ls  fo r  reg ions o f Oklahoma 

w il l  be id e n t i f ie d  by the use o f the concept o f  s ta n d a rd -o f- liv in g .^

An i n i t i a l  b as ic  assumption o f th is  study i s  th a t  th e  p resen t 

le v e l of s ta n d a rd -o f- liv in g  of the various regions o f Oklahoma i s  

sy s tem atica lly  re la te d  to  le v e ls  o f education, income, r e t a i l  t r a d e ,  

h e a lth , fam ily cohesion, m o b ility , and housing q u a lity .

The c e n tra l  hypothesis o f th is  study i s  th a t  th e  s t a t e  of Okla

homa has been experiencing  an o v e ra ll convergence in  the  degree of

reg io n a l in e q u a li t ie s  since  1940; i . e .  the  regions of Oklahoma a re
2

becoming more a l ik e  in  the  degree of in e q u a lity . In o rder to  f u l ly  

explore the dynamics of re g io n a l d is p a r i t ie s  in  Oklahoma, sev e ra l 

supportive prem ises are  necessary . I t  i s  f e l t  th a t  reg ions o f lower

In th is  re search , s ta n d a rd -o f- liv in g  # i l l  be used as a concept 
measured in  terms o f the r e s u l ts  of growth. I t  w i l l  be more o f  an output 
consumption o rien te d  y a rd s tic k  than an input-p roduction  o r ie n te d  
y a rd s tick .

2
In eq u a lity  means the degree of v a r ia tio n  o r d is p a r i ty  of a given 

socio-economic c h a ra c te r is t ic s  both  w ith in  and among defindd re g io n (s ) .
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s ta n d a rd -o f- liv in g  w i l l  e x h ib it g re a te r  in te rn a l  in e q u a li t ie s  than 

regions of M gher s ta n d a rd s ro f- llv in g  fo r  each o f the time p o in ts  

in  the study. The changing degree o f  In e q u a li tie s  w ith in  each, region 

should vary. Regions o f  lower stan d ard s-o fr-liv ln g  should experience 

g re a te r  in e q u a li t ie s  in  each o f the  c h a ra c te r is t ic s  over tim e; regions 

o f h igher s ta n d a rd -o f- liv in g  should experience a dim inishing degree of 

in e q u a li t ie s  over time.

Methodology

General Research Design

This research  i s  e s s e n t ia l ly  d e sc r ip tiv e  in  the  sense th a t  i t  seeks 

to  id e n tify  changes ra th e r  than to  suggest causal p ro cesses. I t  w il l  

seek to  describe the  changing a sso c ia tio n s  among th e  sev e ra l afo re

mentioned socio-economic c h a ra c te r is t ic s  in  both the  s p a t ia l  and 

ten ^o ra l dimensions.

K erlinger (1964, p . 379) has ca lle d  th is  type o f research  ex-post 

fa c to , and has described  i t :

as system atic em pirica l in q u iry  in  which the s c ie n t i s t  
does not have d ire c t  co n tro l o f independent v a ria b le s  
because th e i r  m an ifesta tio n s have already  occurred or 
because they are  in h e ren tly  n o t m anipulable. In ferences 
about re la t io n s  among v a riab le s  are  made, w ithout d ire c t  
In te rv en tio n  from concomitant v a r ia tio n  o f independent 
and dependent v a r ia b le s .

I t  i s  f e l t  th a t th is  type o f research  approach i s  most ap p ro p ria te  

to  achieve the d esired  o b je c tiv e s . Connell (1973, p . 32) has 

s tro n g ly  s ta te d  th a t  although id e n t i f ic a t io n  and d e sc rip tio n  may not 

be the u ltim ate  aim, they do c o n s ti tu te  a  f i r s t  o rder o f geographic 

b u sin ess , and they are  c e r ta in ly  an order o f business most re lev an t 

to  lesser-developed  a reas .
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Standard-of-Llvlng-Reglona

The o b jec tiv e  o f Chapter 111 w il l  be th e  re g io n a liz a tio n  of 

Oklahoma In to  s tan d a rd * ^ f-llv ln g  reg io n s . This re sea rch  w il l  be 

executed In a stepw ise fash ion  through the  various le v e ls  of 

an a ly s is  shown by F igures 5 and 6. Level 1 o f th e  re sea rch  w i l l  be

gin a t  the aggregated s ta t e  le v e l .  Data fo r  a  number o f s tandard - 

o f - l iv in g  su rrogate  v a r ia b le s  w i l l  Inc lude: h e a lth , crim e, Income-

sav lngs, education , r e t a i l  tra d e , employment, demographic, and 

m iscellaneous. ^

S ta n d a rd -o f-llv in g  reg ions fo r  Okllahoma w il l  be formed by using 

the aforem entioned d a ta . The b a s ic  approach to  be followed in  the 

co n stru c tio n  o f th e  reg ions can be described  as " f a c to r ia l  eco logy ."  

This approach makes p o ss ib le  the  parsim onious d e sc rip tio n  and an a ly s is  

o f c h a ra c te r is t ic s  of th e  human po p u la tio n . I t s  use h e re  w il l  be 

taxonomic In n a tu re . The term " f a c to r ia l  ecology" was f i r s t  coined 

by Sweetser (1960, p. 372-386). This in d u c tiv e  method I s  used to  

sp ec ify  the s p a t ia l  d is tr ib u t io n  of in te r r e la te d  s o c ia l  c h a ra c te r is 

t i c s .  Rees (1971, p . 209) says th a t  f a c to r ia l  ecology seeks to  

exp lain  in te r r e la te d  c h a r a c te r is t ic s  among human popu la tions and th e i r  

socio-economic environments by f i r s t  c h a ra c te r iz in g  a re a l  d iffe re n c e s , 

then exp la in ing  why such d iffe re n c es  occur.

In o rder to  sim ultaneously consider a l l  o f th e  su rro g a te  v a r ia b le s  

and to  co llapse  the data  m atrix  (77 coun ties x n v a r ia b le s )  in to  a

^For an exact l i s t  of the  v a r ia b le s  used see Appendix A.
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FIGURE 5 
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FIGURE 6 
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few b as ic  p a t te rn s ,  a p r in c ip le  coiq>onents, R-mode fa c to r  an a ly s is  

w il l  be performed on the raw d a ta  m atrix . Ih o rder to  more c le a r ly  

define  the c lu s te r s  o f re la t io n s h ip s  among the v a r ia b le s , an orthogonal 

ro ta tio n  of the  m atrix  o f fa c to r  loadings w il l  be perform ed. The 

purposes of th is  an a ly sis  a re  to  Id e n tify  s ta n d a rd -o f- liv in g  dimen

sions and to  generate fa c to r  sco res  to  be used as a b a s is  fo r  the 

reg io n a l c lu s te r in g  of co u n ties .

Some o f the uses o f f a c to r ia l  ecology are  somewhat c o n tro v e rs ia l.^  

Berry (1971, p. 218) claims th a t  comparative f a c to r ia l  eco log ies  have 

lim its  to  g e n e ra lity  due to  d iffe ren ces  in  the degree o f p lanning , 

freedom, and cu ltu re  o f d if f e r e n t  a re a s . How can such conparisons 

produce general laws or th e o rie s?  An argument can be made fo r cu l

tu ra l ly  confined s tu d ie s . This whole question  o f c ro s s -c u ltu ra l  

comparative f a c to r ia l  eco log ies  i s  p a r t  o f the  la rg e r  question  o f the 

ap p lica tio n  of Western development theory and methodology to  c u l tu ra lly  

d if f e re n t  reg ions. Other questions about f a c to r ia l  eco log ies  cen te r 

on the ec o lo g ic a l- in d iv id u a l f a l la c y , i . e .  a re a l u n its  a re  used as 

eco lo g ica l observations; b u t a re  c o rre la tio n s  among eco lo g ica l 

u n its  the  same as those based on in d iv id u a ls  w ith in  u n its  (B erry, 1971, 

p. 215)? Johnston (1971, p . 317) questions the  independence of the 

dimensions ex trac ted  by fa c to r  an a ly s is  and s ta te s  th a t  c o rre la tio n  and 

independence are  not n e c e s sa r ily  synonomous.

For a f u l l  d iscussion  of comparative f a c to r ia l  ecology, see 
Economic Geography, Vol. 47, No. 2 (supplem ent), June 1971, which was 
guest e d ite d  by Brian J .  L. Berry.
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The use of the  f a c to r ia l  ecology method l a  th is  re se a rc h  w i l l  be 

fo r  taxonomic purposes. The method w i l l  n o t be used to  t e s t  hypotheses 

nor w il l  th e re  be any a t te n ç t  a t  c ro s s -c u ltu ra l comparisons. In  view 

of the Intended uses of f a c to r ia l  ecology. I t  I s  f e l t  th a t  many of 

the major questionab le  l im ita tio n s  o f  the method w il l  n o t g re a tly  

a f f e c t  th i s  study. Although th ere  e x is ts  some c u l tu ra l  d iffe ren ces  

and d iffe ren ces  in  degree o f planning In  Oklahoma, th ese  d is s im ila r i

t i e s  a re  n o t so g rea t as to  In v a lid a te  any conq>arlsons among co u n ties .

The f in a l  o b jec tiv e  o f Level I  of the research  I s  to  reg io n a liz e  

Oklahoma In to  s ta n d a rd -o f- llv ln g -re g lo n s ; to  accomplish t h i s ,  a 

s ta n d a rd -o f- llv in g  Index w i l l  be c a lcu la ted  fo r each county. Factor 

scores from the fa c to r  a n a ly s is  w i l l  be\w eighted by the  percentage of 

common variance explained  by each dimension. The s igns o f th e  fa c to r  

scores w i l l  be a l te re d  fo r consistency . I . e .  a p o s it iv e  score w i l l  

In d ic a te  a h igher s ta n d a rd -o f- llv in g  dimension than a n egative  sco re .

The weighted fa c to r  scores w i l l  be summed across a l l  o f the  dimensions 

fo r  each o f the 77 coun ties to  produce a s ta n d a rd -o f- llv ln g  Index score . 

This procedure I s  form ulated a s :^

" V l  + *2=2 + - - - V n
Sj = Index fo r  j t h  county

a^ = Factor score on Dimension I

z^ = Percentage o f common variance exp lained  by Dimension X

The re s u lta n t  s ta n d a rd -o f- llv in g  index scores w i l l  then be used In  a 

c lu s te r in g  approach to  produce the d esired  reg io n s. The guiding

The general approach Is  based on Margaret Hagood, N. Danilevsky, 
and C. Beum, "An Examination o f the  Use o f Factor A nalysis in  th e  Problem 
of Subregional D e lin ea tio n ,"  Rural Sociology. Vol. VI (S e p t.,  1941).
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p r in c ip le  to  be used In  the re g io n a liz a tio n  p rocess w i l l  b e  th a t  

suggested by Grigg (1962}. Grlgg sa id  th a t  the. general all-rpurpoae 

c la s s i f ic a t io n  should be discouraged 'and  th a t  a  c la s s i f ic a to ry  schema 

should be devised to  meet the  needs and o b jec tiv es  of th e  s p e c if ic  

re sea rch  a t  hand.

The re g io n a liz a tio n  in  Level I  o f th e  re sea rch  (F igure 5) w il l  

be accomplished in  a tw o-stage procedure. F i r s t ,  a m ultid im ensional 

typology o f the county u n its  w il l  be completed, i . e .  a  f a c to r ia l  

ecology. Then, by analyzing  the  d is t r ib u t io n  o f ty p es , reg ions w i l l  

be d e lim ited . The counties w i l l  be c lu s te re d  by using  a procedure 

based on the p r in c ip le  of minimum average d is tan ce  squared. There 

w i l l  be no geographic co n tig u ity  c o n s tra in t in  the  c lu s te r in g  p rocess . 

This approach i s  b a s ic a lly  an agglom erative c la s s i f ic a t io n  approach, 

i . e .  th e  s in g le  u n its  a re  grouped by ty p e . The agglom erative approach 

seems to  be much more popular and u se fu l in  geographic resea rch  than 

the d iv is iv e  approach.

I t  w i l l  be these  s ta n d a rd -o f- liv in g  reg io n s , based on 1970 d a ta , 

th a t  w i l l  l a t e r  be used as da ta  c e l l s  fo r  the  exam ination o f in e q u a li

t i e s  between 1940 and 1970. The o b jec tiv e  i s  to  examine th e  changes 

In the degree o f in e q u a li t ie s  in  the ev o lu tio n  o f the  p re sen t day 

s ta n d a rd -o f- liv in g -re g io n s . This approach i s  very s im ila r  to  th a t  

used by Sample and G riff in  (1971) in  th e i r  in form ation  a n a ly s is  of 

in e q u a li t ie s  in  urban cen ters  o f Canada between 1911 and 1966.

Measures of In eq u a lity

Chapter IV w il l  analyze reg io n a l in e q u a l i t ie s  w ith in  and among the  

derived  s ta n d a rd -o f- liv in g  reg ions o f Oklahoma. This p rocess w i l l  con

s t i t u t e  Level I I  (F igure 5) o f th e  research .
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There have been se v e ra l approaches to  the  an a ly s is  o£ reg io n a l 

In e q u a li t ie s .  One approach uaea Inform ation s t a t i s t i c s  (T h e ll, 1967; 

Sample and G r if f in ,  1971; Sample and G auth ier, 1972). The informa

t io n - th e o re t ic  approach to  the  a n a ly s ts  o f reg io n a l In e q u a li t ie s  I s  

based on a d e f in it io n  o f the  e n tro p ie  s ta t e  as a cond ition  o f com

p le te  reg io n al e q u a lity  (W ilbanks, 1973, p. 4 ). The c la s s ic a l  

economic view mentioned e a r l i e r  (p. 1) would view th e  e n tro p ie  s ta te  

as a condition  towards which an economic system evolves w ithout e x te r 

n a l  In te rfe re n c e .^  An en tro p ie  su rface  would be f l a t  (Leopold and 

Langbeln, 1962), The degree o f  in e q u a lity  between lo c a tio n a l p o in ts  

on th e  su rface  I s  In d ic a ted  by th e  s lope  between th ese  p o in ts .

Another approach to  th e  a n a ly s is  o f  reg io n a l In e q u a li t ie s  Is  to  

use variance Ind ices (W illiamson, 1965). The approach to  be used In  

th is  research  w il l  be e s s e n t ia l ly  a variance  index approach. Several 

techniques w i l l  be u t i l i z e d  to  measure th e  degree o f  in e q u a li t ie s  

w ith in  and among the  s p e c if ie d  s ta n d a rd -o f- llv ln g -re g lo n s  a t  the  

given time p o in ts : a n a ly s is  o f v ariance  (ANOVA), th e  c o e f f ic ie n t o f

v a r ia t io n , W illiam son 's In e q u a lity  Index, and Lorenz Curve an a ly s is  

(F igure 7).

A one-way an a ly s is  o f v ariance  w il l  be c a lcu la ted  on th e  se le c te d  

v a r ia b le s  fo r  each o f  th e  time p o in ts .  The raw data  w i l l  be I n i t i a l l y  

standard ized  to  z -sco re s ; the  z-acores w i l l  be based on the  mean and 

standard  d ev ia tio n  o f th e  d a ta  fo r  an e n t i r e  year. Groups fo r  th is

For a  d iscu ss io n  o f th e  c a lc u la tio n  of entropy and in e q u a lity  values 
in  an inform ation  s t a t i s t i c s  approach see Semple, R.K. and G r if f in , J .M ., 
"An Inform ation A nalysis o f  Trends in  Urban Growth In e q u a lity  in  Canada." 
Ohio S ta te  U n iv ers ity , Department o f Geography D iscussion Paper No. 19. 
1971. See Appendix B fo r  a sample a p p lic a tio n  o f in form ation  s t a t i s t i c s  
to  s a le s  tax  d a ta  in  Oklahoma.
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a n a ly s is  w il l  be th e  reg ions th a t  were es ta b lish ed  in  Level I  o f  the  

research . ANOVA w i l l  produce sev era l useftil r e s u l t s :  an F^score fo r

each y ea r, variance  w ith in  th e  s e t  o f  regions CV^), and variance  among 

regions (V^) The trend  in  the  change o f F -scores between 1940 and
2

1970 w i l l  in d ic a te  the  degree o f convergence o r  divergence tak ing  p lace . 

An an a ly s is  o f and w il l  make p o ssib le  a c le a re r  understanding of 

the  changes in  th e  F -score . The V. and V values a re  pooled variances
D W

and do no t allow  fo r  an a n a ly s is  o f and in d iv id u a l reg ions.

This w il l  be compensated fo r  by one o f the o th e r approaches. Although 

an a ly s is  of v ariance i s  a commonly used technique to  measure v a r ia tio n s  

in  income le v e ls  and growth, i t  has l im ita tio n s .  A nalysis of variance 

involves the squaring  of d i f f e r e n t ia l s  which may make i t  h igh ly  

s e n s it iv e  to  th e  few extreme d ev ia tio n s so common in  development prob

lems (Semple and G au th ier, 1972, p. 170). For th is  reason , o th e r in 

e q u a lity  measures w i l l  be used to  check ag a in s t and conqplement the 

an a ly s is  o f v a rian ce .

A c o e f f ic ie n t  o f v a r ia tio n  has been used by Warner (1973) to  in d i

ca te  the degree o f  convergence or divergence in  income fo r  the  S ta te  of 

Oklahoma. A c o e f f ic ie n t  o f  v a r ia tio n  (standard  d e v ia t io n - r  mean) w il l  

be c a lcu la ted  fo r  each v a r ia b le  fo r  each study year. The changing n atu re  

of the c o e f f ic ie n t  w i l l  in d ic a te  a convergence o f  divergence process and 

w il l  be used as a  check ag a in s t the  F-score tren d s from th e  ANOVA.

1 VF-score ■ b
ŵ

2
ANOVA makes p o ss ib le  th e  te s t in g  of th e  hypothesis th a t  th e re  i s  no 

d iffe ren ce  between reg io n a l means (Ho: X.^Xg".. .X ) .  The Williamson index
has been c r i t ic iz e d  because i t  does n o t allow  fo r  such a t e s t .  For a  d is 
cussion o f th is  m atte r see : Metwally, H. and Jensen, R .C ., "A Note on the
Measurement o f Regional Income D ispersion ,"  Economic Development and C u ltu ra l 
Change. Vol. 22, No. 1 (October 1973).
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A rev ised  version  o£ th e  Willlamaon In eq u a lity  index w i l l  be 

ca lcu la ted  fo r each v a ria b le  fo r  each study year. I n i t i a l l y ,  2-sco res  

w i l l  be ca lcu la ted  fo r  each re g io n .fo r  each study y ear. The reg io n al 

z -sco res  w ill  be u t i l iz e d  in  the c a lc u la tio n  o f the Index. The rev ised  

index to be used i s  a  combination lo c a tio n  q u o tien t-v arlan ce  index:

V .. » in e q u a lity  index fo r  the i t h  county 
 ̂ on th e  j t h  year

= county d a ta  fo r  th e  i t h  county 

Ÿ = reg io n a l data  value 

f^ * county population  fo r  the i t h  county 

n = reg io n a l population  

This approach r e s u l ts  in  an In e q u a lity  index fo r  each region fo r  

each of the study y ea rs . The reg io n a l in eq u a lity  index i s  comprised o f 

county data  th a t  i s  w e i^ te d  by the  population  of each county. These 

in e q u a lity  Ind ices make p o ss ib le  an an a ly s is  of th e  degree o f in 

e q u a li t ie s  w ith in  each in d iv id u a l s ta n d a rd -o f- liv in g  region as w ell 

as changes in  in te rn a l  d is p a r i t ie s  over tim e.

A Lorenz Curve an a ly s is  w i l l  be performed on each o f the  v a riab le s  

except the m obility  v a r ia b le .^  A Lorenz Curve i s  obtained  by p lo t t in g  

the cumulative percentage o f population  by regions on th e  ab sc issa  

ag a in s t the cumulative percentage o f th e  to t a l  o f a given v a r ia b le  on

^ fo b ll l ty  w il l  be in d ica ted  by n e t M g ra tlo n  f ig u re s . Since the  
Lorenz Curve i s  a p lo t o f cum ulative percen t population  ag a in s t cumula
t iv e  percen t of a v a r ia b le  ( in  th is  case n e t m igration) the use o f the  
approach i s  in ap p ro p ria te .
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the o rd in a te  (F igure 8 ) . The fo r ty - f iv e  degree diagonal 1 jjie on the 

graph (Line A) rep resen ts  a  t o t a l  eq u a lity  d is t r ib u t io n  o f  a given 

c h a r a c te r is t ic .  A curve w i l l  be c a lcu la ted  and drawn fo r  each  year 

(Curve C). I f  the curves move towards the  diagonal over tim e, th e  

o v e ra ll  d is tr ib u tio n  I s  becoming more equal and v ic e -v e rsa .

A Lorenz Curve makes p o ss ib le  an an a ly s is  o f the  concen tra tion  

of a given v a r ia b le  throughout the popu la tion . An Index of concen

t r a t io n  w il l  be ca lcu la te d  In  th e  follow ing manner:

Â T Ê

L = Index o f concen tra tion

A = area  between th e  diagonal and th e  curve 

A + B a a rea  under th e  diagonal 

For each reg io n , I t  w i l l  a lso  be p o ss ib le  to  c a lc u la te  a v ariance  Index. 

I f  a l in e  Is  drawn between every two p o in ts  (each p o in t rep re sen tin g  

a region) and the  angle  measured between th is  l in e  and the a b s c is s a , a 

variance from th e  e q u a lity  l in e  can be determ ined. Any angle g re a te r  

than fo r ty - f iv e  degrees w i l l  have a p o s itiv e  Index, I . e .  th is  region 

has a g re a te r  share  o f p a r t ic u la r  v a r ia b le  than I t  does o f the  s ta te  

population . Any angle le s s  than fo r ty - f iv e  degrees w i l l  have a nega

tiv e  Index, I . e .  th is  reg ion  has a sm aller share  o f th e  v a r ia b le  than 

I t  does o f th e  s ta t e  pop u la tio n . An angle o f fo r ty - f iv e  degrees In d i

ca tes  th a t .a  reg ion  has e x a c tly  the  same share  o f a v a r ia b le  as I t  does 

of th e  s ta te  p o p u la tio n . An example o f the  measuremen t  o f a  v ariance  

Index I s  shown on F igure 8. A l in e  I s  drawn connecting region 2 to  

region  1. The l in e  Is  extended to  the a b sc issa . The angle formed by 

the l in e  and th e  a b sc issa  I s  43*. Since cum ulative percentage d a ta  are
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u t i l iz e d ;  th e  v arian ce  index o f -2 , i . e .  43®-45**, ap p lie s  to  region 2. 

The variance Index fo r  r e ^ o n  1 i s  found by connecting reg ion  1 to  the 

o r ig in ,  m easuring th e  an g le , e tc .

With regards to  Lorenz Curves, a changing tren d  toward the 

diagonal would rep re sen t th e  movement o f th e  s t a t e  towards a more equal 

d is tr ib u tio n  o f s tan d a rd -o f-liv in g l-  These tren d s  must be coaqpared w ith  

the  r e s u l ts  o f  the ANOVA, c o e f f ic ie n t o f  v a r ia t io n , and Williamson 

in e q u a lity  index to  determ ine changes o f  l iv in g  s tan d ard s  w ith in  in d iv id 

u a l reg ions.

This combination o f research  procedures allow s fo r  th e  grouping 

o f the counties o f Oklahoma in to  s ta n d a rd -o f- liv in g  re g io n s , and fo r  

the  an a ly s is  o f reg io n a l In e q u a li t ie s  both  w ith in  and among the 

derived  reg ions fo r  th e  study y ears. The nex t ch ap te r w i l l  be concerned 

w ith  the re g io n a liz in g  p rocess .

^ o r  a d e sc rip tio n  of th e  c a lc u la tio n  o f  Lorenz Curves, see: 
Y eatea, M., Quantitative Methods in  Economic Geography. New York: 
McGraw-Hill, 1968.



CHAPTER III

STANDARD-OF-LIVING REGIONS IN OKLAHOMA 

S taaéard -o  f-L iv lng

D efin itio n

S ta n d a rd -o f-llv ln g  Is  a very commonly used te m . The term w il l  

be defined In  th is  research  as the degree o f c a p a b ility  o f the 

people o f  an area to  produce, o b ta in , and consume th e  s o c ia l  and 

economic goods and se rv ice s  of the market economy. The s tan d a rd - 

o f - l lv ln g  v a r ie s  w ith the c a p a b ility  o f th e  people to  t ru ly  p a r t i c i 

pa te  In  th e  economy, a c a p a b ility  which w il l  be measured by a number o f 

su rrogate  v a r ia b le s . O m atl (1966, p . 50) b e lie v e s  th a t  th e  poverty 

of the  a f f lu e n t  so c ie ty  I s  the poverty of those c le a r ly  out o f 

the  mainstream o f American l i f e .  The underp riv ileged  are  In , bu t n o t 

o f ,  the market so c ie ty . These people s i t  o u ts id e  o f the economy and 

a re  d iscrim inated  ag a in s t s o c ia lly  and econom ically. They a re  not 

p a r t  of the p re v a ilin g  economic s tru c tu re .

The s e le c tio n  o f th e  su rrogate  v a ria b le s  was done w ith  the  goal 

o f  making the concept o f s ta n d a rd -o f- llv ln g  a measure o f production 

and con8unq>tlon. Hence, s a le s  tax  revenues a re  Included as  a v a r ia b le  

ra th e r  than th e  number o f  r e t a i l  es tab lishm en ts; th e  number o f years 

o f  school completed by a segment o f  the population  ra th e r  than the 

amount o f d o lla rs  spent on education .

36
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I t  should be kept in  mind th a t  s ta n d a rd -o f- liv in g  i s  n o t a 

s t a t i s t i c ;  i t  i s  a human condition  and an experience o f  d a ily  l i f e .

To leap  from s t a t i s t i c s  to  human conditions req u ire s  a  "mental Jump."

I t  i s ,  th e re fo re , very im portant to b r te f ly  J u s t i fy  th e  su rrogate  

v a r ia b le s  used to  id e n tify  and measure the s ta n d a rd -o f- liv in g  as one 

aspect o f  the human s i tu a t io n .

A J u s t i f ic a t io n  o f  Surrogate V ariab les

A number o f s ta n d a rd -o f- liv in g  su rrogate  v a r ia b le s  were se le c ted  

from sev e ra l broad c a te g o rie s : h e a lth , crim e, Incom e-savings, r e t a i l

tra d e , enployment, demographic, and m iscellaneous (See Appendix A).

The le v e l of a re g io n 's  o v e ra ll  economic h e a lth  i s  re la te d  to  not 

only i t s  economic p ro g ress , bu t a lso  to  i t s  p u b lic  h e a lth  p o lic ie s ,  

i t s  le v e l  o f  education , and housing (O m ati, 1966, p . 72). O m ati has 

found th a t  d e f in ite  d iffe ren ces  remain between upper and lower income 

le v e ls .  The poor a re  prone to c e r ta in  d isea ses , e sp e c ia lly  those 

a sso c ia ted  w ith poor housing o r s a n ita t io n . Superior h e a lth , in  the 

aggregate , i s  purchasab le . B e tte r  h e a lth  among h ig h er income groups 

i s  asso c ia ted  w ith  b e t te r  knowledge about hygiene and immunization. 

O m ati s ta te s  th a t  whatever the reason , th e re  i s  a demonstrable 

s t a t i s t i c a l  connection between low income and poor h e a lth . Pulmonary 

d iseases are  c le a r ly  re la te d  to poor housing co n d itio n s . Lower ra te s  

of immunization among the lower s ta n d a rd -o f- liv in g  segments o f the 

population  appear to  exp la in  the  heav ie r impact on th ese  people o f 

p o lio m y e litis , d ip th e r ia , whooping cough, and o th e r d ise a se s . The poor 

s u f fe r  more from a r t h r i t i s ,  s y p h il is , d iseases o f the  female g e n ita l
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organs, and h e a r t d ise a se . People In  h igher Income b ra c k e ts  appear 

to  su ffe r  more from d iab e tes  m e l l t t la  (O m ati, 1966, p . 74). Other 

evidence o f the connection betw een-health  and a ta n d a rd -o f- liv Ja g  have 

been uncovered.^

Several types o f crime r a te s  were used in  th is  study  as in d ic a to rs  

o f so c ia l d iso rg an iza tio n , i . e .  these  v a r ia b le s  measure s o c ia l  patho

lo g ie s  re la te d  to  personal deviance, i n s t a b i l i t y ,  o r a  b eh av io ra l 

response to  a d isorganized  o r  s t r e s s f u l  so c ia l environment (Sm ith,

1973, p . 81), The v a r ia b le s  used in  th is  category include th e  number o f 

ju v en ile  a r r e s t s ,  drug a r r e s t s ,  a lco h o l re la te d  a r r e s t s ,  and index crim es.

Index crimes a re  those rep o rted  by the Federal Bureau o f  In v e s t i 

ga tio n . They were se le c te d  on th e  b a s is  o f th e i r  se rio u sn e ss , f r e 

quency, and th e  r e l i a b i l i t y  o f  th e i r  rep o rtin g  to  th e  p o lic e  (H arrie s , 

1971, p. 204), Index crimes can be subdivided in to  th e  two ca teg o rie s  

o f those ag a in s t persons and those a g a in s t p ro p erty . The index 

crimes ag a in s t persons inc lude  ca te g o rie s  such a s : rape, robbery , aggra

vated  a s s a u l t ,  and murder and nonnegligent m anslaughter. The index 

crimes g a in s t p roperty  include ca teg o rie s  such as : b u rg la ry , larceny-

(over f i f t y  d o l la r s ) ,  and au to  th e f t .  This study uses th e  t o t a l  number 

o f  index crimes as rep o rted  by the Oklahoma Bureau of In v e s tig a tio n . 

Although s p e c if ic  types o f index crimes have been in v e s tig a te d  (H arrie s , 

1974; Hackney, 1968% L o t t ie r ,  1938; S chuessler, 1961), th a t  was n o t 

done h ere . The purpose fo r  the  use o f crime d a ta  in  th i s  study i s  to

For example, see : C h a ra c te r is t ic s  o f R écip ients o f  Aid to  th e
Permanently and T o ta lly  D isabled . P ub lic  A ssistance Report No. 22, 
U.S. Department o f H ealth , Education, and W elfare, 1953» Laughton, 
Buck, and Holb, "Socioeconomic S ta tu s  and I l ln e s s ."  M illbank Mémorial 
Fund Q uarterly . January 1958, pp. 46-54.
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add a s o c ia l  d iso rg an iza tio n  conqponent to  th e  d e f in it io n  o f s tan d a rd - 

o f - l lv io g .  A more complete an a ly s is  o f  th e  s p a t ia l  p a tte rn s  of 

s p e c if ic  crime types has a lready  been done by H arries  (1974). H arries 

found high  murder r a te s  In  th e  southern  p a r t  o f th e  United S ta te s  

(H a rrie s , 1971, p . 205), This reg ion  i s  g e n e ra lly  th e  low est s tandard - 

o f - l lv in g  reg ion  In  the  United S ta te s . (Smith, 1972) b o t t l e r  (1938). 

and Shannon (1954) found a s im ila r  p a t te rn .  The c la s s ic  explanatory  

th e o rie s  o f th i s  high occurrence o f  v io len ce  focuses on fa c to rs  such 

a s : lower s ta tu s  occupations, ru ra llsm , p overty , and m odernization.

H arries (1969) found crime to  be re la te d  to  the  le v e l  o f  u rb an iza tio n  

and popu la tion  d en s ity . Schuessler (1961) found crime ra te s  to  be 

r e la te d  to  occupational s ta tu s ,  m inority  group s iz e  and s ta tu s ,  age 

com position, and economic s ta tu s .

Smith (1973, p . 69) claim s th a t  In  an a rea  w ith  a  h igh  degree o f 

s o c ia l  w e ll-b e in g , people w il l  have Incomes adequate fo r  th e i r  b a s ic  

needs, be s o c ia l ly  and econom ically m obile, have a good q u a lity  

education  and h e a lth  se rv ic e s , l iv e  In  decent houses, have access to  

re c re a tio n a l f a c i l i t i e s ,  and have a low degree o f s o c ia l  d iso rg an iza tio n . 

In h is  determ ination  o f  some o f th e  b a s ic  components o f s o c ia l  w ell-b e in g . 

Smith (1972, p. 20) found s o c ia l  d iso rg a n iz a tio n  to  be a major component. 

Under th e  s o c ia l  d iso rg an iza tio n  heading, h igh  n a rc o tic s  a d d ic tio n , 

venereal d isea se  and v io lence a re  q u ite  c lo se ly  r e la te d ,  being asso c ia ted  

w ith urbanized s ta te s  w ith  la rg e  deprived m inority  p o p u la tio n s. High 

a lcoholism , which Is  most c lo se ly  c o rre la te d  w ith  h igh  Incomes and good 

housing. I s  more c h a ra c te r is t ic  o f  r ic h e r  a reas  as a re  crimes ag a in s t 

p ro p erty .
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G enerally , I t  i s  f e l t  th a t  people w ith  a h igher s tan d a rd -o f-  

l iv ln g  have a g re a te r  chance o f  l iv in g  in  an environment c h a rac te r

ized  by le s s  s o c ia l  d iso rg an iza tio n  than people w ith  a lower a tandard - 

o f - l iv in g . The in c lu s io n  o f  su rro g a tes  o f s o c ia l  d iso rg a n iza tio n  i s  

an is ç o r ta n t  component o f  a  d e f in it io n  o f th e  s o c ia l  w ell-b e in g  of 

a population .

V ariables re fe r re d  to  as income-savings inc lude  such item s as 

median fam ily income, bank d e p o s its , and percentage o f  fam ilie s  below 

the  poverty  le v e l .^  The im portance of income and w ealth  to  a high 

s ta n d a rd -o f- liv in g  i s  beyond d isp u te . In  an exchange econony, money 

i s  necessary  fo r  access to  the  b a s ic  n e c e s s i t ie s  and fo r  such se rv ices  

as h e a lth  and ed u ca tio n . Money provides access to  goods and se rv ices  

th a t  f u l f i l l  needs, b r in g  s a t i s f a c t io n ,  and b rin g  p erso n a l s ta tu s  in  

a  so c ie ty  th a t  p laces  a h igh  value on economic achievement and 

s e lf - r e l ia n c e .  The lin k ag es  between income and o th e r  c h a ra c te r is t ic s  

have been w e ll-e s ta b lish e d . I t  i s  a sinq>le s t a t i s t i c a l  f a c t  th a t  low 

educational a tta inm en t i s  h ig h ly  asso c ia ted  w ith  low income (O m ati, 

1966, p . 62).

The f in a n c ia l  advantage o f  h igher education  i s  marked. A vailable 

f ig u res  rev ea l th a t  every school year completed b rin g s  measurable 

d o lla r  dividends (M ille r , 1960). The l in k  between low income and bad 

housing i s  a lso  very  s tro n g . Low income i s  p a r t  o f  th e  syndrome of 

bad education , bad housing , bad n u t r i t io n ,  lim ite d  knowledge o f hygiene, 

and l a t e  id e n t i f ic a t io n  o f  d isease  (O m ati, 1966, p . 68). The income

For a d e ta ile d  exp lanation  o f  the poverty  d e f in i t io n ,  see U.S. 
Bureau o f th e  Census, C urrent Population R eports, S e rie s  P-23, No. 28, 
Revision in  Poverty S t a t i s t i c s ,  1959 to  1968.
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and savings o£ an a rea  a lso  a f fe c ts  th e  amount o f c a p ita l  a v a ila b le  

fo r  Investm ent. Investment l a  necessary  to  In crease  p ro d u c tiv ity  

and the  u t i l i z a t io n  o f p h y sica l and.human reso u rces. F inancia l cap i

t a l  can, however, flow In to  an a rea  from th e  o u tsid e  s ince  I t  I s  a 

very f lu id  fa c to r  o f p roduction . These o u tsid e  f in a n c ia l resources 

can come in  the form o f p r iv a te  or p u b lic  Investm ent funds.

The r e t a i l  tra d e  and employment ca teg o rie s  a re  a lso  c lo se ly  

asso c ia ted  w ith  each o th e r . The ra t io n a le  fo r  th e  in c lu s io n  o f th ese  

ca teg o rie s  In  th e  d e f in it io n  of s ta n d a rd -o f- llv ln g  can be found in  

the hypothesis th a t  t e r t i a r y  employment Increases r e la t iv e  to  t o t a l  

en^loyment during th e  course o f development. H urst (1972, p . 15-16) 

describes th is  p ro cess;

(1) Growth occurs through s p e c ia l iz a t io n  In  primary 
a c t i v i t i e s .  There a re  tra n sp o r ta tio n  Improve
ments. Industry  and se rv ic e s  remain a t  a  sm all 
s c a le .

(2) Secondary In d u s tr ie s  a re  In troduced . Economic 
in f ra s tru c tu re  develops. Returns from primary 
a c t iv i t i e s  decrease .

(3) Secondary In d u s tr ie s  d iv e rs ify  and th e re  a re  
complex in te rn a l  In d u s tr ia l  lin k ag es . Real 
Income r i s e s .

(4) S p e c ia liz a tio n  occurs in  c e r ta in  t e r t i a r y  a c t i 
v i t i e s  .

This general model I s  known as th e  C lark -F lsher Thesis. Figure 9 

rep re sen ts  an an a ly s is  o f th i s  process fo r  the  country o f France between 

c . 1800 and c . 2100 (p ro jec ted ).

O m ati (1966) has found th a t  demographic c h a ra c te r is t ic s  such 

as the  s iz e  of th e  r u r a l  pop u la tio n , th e  percentage o f non-white 

pop u la tio n , median age, and percen t o f  fam ilie s  w ith female heads 

a re  a l l  c lo se ly  asso c ia ted  In  s ta n d a rd -o f- llv in g  le v e ls .  In  contemp

o rary  America, o n e 's  s t a t i s t i c a l  chance of being  poor i s  considerably
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above average I f  one l a ,  fo r  example, over 65, a  female head .of a 

household, non-w hite, o r  a  ru ra l  farm re s id e n t.  U.S. poverty 

in c reas in g ly  involves in d iv id u a ls  and fam ilie s  alm ost ex c lu s iv e ly  

w ith these  poverty -linked  c h a ra c te r is t ic s .

A ll o f the human c h a ra c te r is t ic s  in  th e  above mentioned c a te 

gories a re  c lo se ly  in te r r e la te d .  These linked  c h a ra c te r is t ic s  

converge on th a t  a sp ec t o f  the human condition  which i s  re fe r re d  to  

as th e  s ta n d a rd -o f- liv in g .

S tan d a rd -o f-liv in g  F a c to r ia l Ecology 

Factor A nalysis R esults

An i n i t i a l  f a c to r  an a ly s is  was performed fo r  th e  seventy seven 

counties o f (Nclahoma using  th i r ty  seven socio-econom ic v a r ia b le s .

The m atrix  of fa c to r  loadings from the R-mode a n a ly s is  was o rth o 

gonally ro ta te d  w ith  a c r i t i c a l  eigenvalue o f  1 .0 . At th is  p o in t, 

the in te rc o r re la t io n s  o f th e  37 v a r ia b le s  were analyzed by th e  con

s tru c t io n  of a  t r e e  diagram of lin k ag es, and i t  was found th a t  a 

number o f v a r ia b le s  were h igh ly  in te rc o r re la te d  w ith  o th e r  v a r ia b le s , 

e .g . median fam ily Income c o r re la te s  very h ig h ly  w ith  percen t o f  

fam ilies  under the  poverty  le v e l ,  and median number o f years  o f  school 

completed; i t  a lso  c o r re la te s  s tro n g ly  w ith  a  r e ta i l - lo c a t io n  quo

t i e n t ,  unenq>loyment r a te ,  and percentage o f th e  pop u la tio n  th a t  i s  

r u r a l .  A ll o f th e  In te rc o r re la tio n  linkages down to  + .60 were analyzed .' 

The number of v a r ia b le s  was f in a l ly  reduced to  20 in  o rd e r  to  avoid 

redundancy of in form ation .

1See Appendix A fo r  th e  in te rc o r re la t io n  m atrix .
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The f in a l  f a c to r  ana lya la  waa performed on the  20 v a r iab le s  

in d ic a te d  in  Table 1 .^  The r é s u l ta  o f the  fa c to r  a n a ly s is  o f  th e  

in te rc o r re la t io h  m atrix  i s  shown i n : Tablé 2 . In  o rd e r to  more c le a r ly  

define  the  p a tte rn s  o f c lu s te r s  o f v ariab les^  an o rthogonal ro ta 

tio n  was performed w ith  th e  r e s u l ts  shown in  Table 3.

The ro ta te d  m atrix  in d ic a te s  a  f iv e  dim ensional d e sc rip tio n  

o f th e  d a ta . These f iv e  dimensions account fo r  70.21 p ercen t o f  th e  

to t a l  v arian ce  in  th e  o r ig in a l  twenty x twenty m atrix  o f v a r ia b le s .

Table 4 shows th e  h ig h e s t fa c to r  loadings and a d e sc r ip tio n  o f th e  

v a r ia b le s  Involved. Only those loadings w ith  an ab so lu te  value 

g re a te r  than + .60 a re  shown on Table 4 .

The f i r s t  dimension i s  a  general w ealth dim ension. The loadings 

o f th e  v a r ia b le s  on th is  dimension a re  no t su rp r is in g . The p o s itiv e  

loadings fo r  median fam ily income and number o f telephones per 

c a p ita ; and the  n eg a tiv e  loadings fo r  unemployment r a t e s ,  and a s s i s 

tance payments a l l  a re  in  s tro n g  agreement w ith  th e  fin d in g s  o f O m ati 

(1966, p . 51), One would eaqpect th a t  an a rea  w ith  a r e la t iv e ly  high 

s ta n d a rd -o f- liv in g  would have a h ig h er median fam ily income and number 

of te lephones; and a lower percentage o f  non-white p o p u la tio n , unem

ployment le v e l ,  households fem ale-headed, and p u b lic  a s s is ta n c e  payments.

The second dimension i s  an employment dim ension. The r e s u l ts  shown 

in  Table 4 a re  in  agreement w ith  the  C lark -F isher hypothesis  (F igure 9 ). 

I t  i s  expected th a t  areas w ith  h igher a g r ic u l tu r a l  ençloyment w i l l  have

V a r ia b le  numbers in  the  follow ing ta b le s  w i l l  r e f e r  back to  the 
v a r ia b le s  as  numbered in  Table 1.
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TABLE 1 

Socioeconomic V ariables

V ariable Category V ariable Number V ariab le Name

H ealth 1 B ir th s  p er 1000 pop.
2 Deaths p er 1000 pop.
3 Deaths under 1 year 

p er 1000 popula tion
4 D iabetes M e llitu s  per 

100,000 popu la tion
5 Number o f  D octors per 

1000 popu la tion

Crime 6 Number o f ju v e n ile  
a r r e s t s  p e r M

7 Drug a r r e s t s  p er M
8 P ercen t a lcoho l 

re la te d  a r r e s t s
9 T otal a r r e s t s  p e r M

Income-Savings 10 Median fam ily income

Education 11 P u p il- te a c h e r  r a t io

R e ta il  Trade-Employment 12 R e ta il  lo c a tio n  
qu o tien t*

13 Uhenq>loyment r a te
14 P ercen t employed in  

a g r ic u ltu re
15 P ercent enq>loyed in  

w h o le s a le - re ta i l
16 Other employment

Demographic 17 P ercent o f  population  
non-white

18 P ercen t households 
female-headed

Other 19 Telephones p e r c a p ita
20 P ub lic  a s s is ta n c e  p er 

1000 popu la tion  in  
thousands o f d o lla rs

^R e ta il lo c a tio n  q u o tien t - Percent o f s t a t e ’s r e t a i l  s a le s  
Percent of s t a t e 's  popu la tion

Source: See Appendix A fo r  a  complete l i s t  o f the  o r ig in a l  th i r ty -
seven v a r ia b le s  and th e i r  d a ta  sources.
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TABLE 2

Facto r M atrix Before Rotation*

V ariable I
F acto r 

I I  I I I IV V

1 .303 (.733) .088 -.138 -.038
2 -.544 -.370 —. 406 .423 .145
3 -.039 -.114 -.455 .363 — .428
4 -.146 -.405 -.314 .266 .170
5 (.618) .063 -.365 .296 .043
6 -.232 .060 (.726) .403 -.032
7 .020 -.075 (.828) .323 -.034
8 -.374 .068 -.056 -.099 (.749)
9 -.436 .336 .393 .445 .104

10 (.912) -.067 .116 -.087 .057
11 .425 (.754) .042 .024 -.120
12 (.677) .189 -.2 0 0 .384 -.027
13 (-.603) .509 -.023 -.159 -.030

14 -.509 (-.692) .199 -.095 -.143
15 (.606) .178 .030 .291 .345
16. .547 .502 -.0 5 1 -.060 .131
17 -.478 (.665) -.131 .171 -.075
18 -.325 (.750) -.191 .260 -.051
19 .545 (-.660) -.018 .309 .035
20 (-.807) .298 -.264 .124 .044

*Loadings w ith  an ab so lu te  value g re a te r  than + .60 a re  shown 
in  paren theses.

Source: A uthor's  computations
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TABLE 3

F acto r M atrix A fter R otation*

V ariable I I I
Factor

I I I IV V

1 -.292 -.402 -.020 (.640) .023
2 -.2 3 6 .160 -.037 (-.846) -.013
3 -.129 -.0 9 4 -.171 -.3 6 7 (-.601)
4 .088 .004 -.103 (-.605) .015
5 .215 (-.685) -.214 -.0 8 2 -.2 0 1
6 -.0 8 4 .118 (.852) .037 .013
7 .209 .072 (.854) .138 .008
8 -.2 4 9 .036 -.047 -.250 (.768)
9 -.4 9 1 -.0 0 4 (.639) - .7 0 .112

10 (.671) - .5 2 0 -.0 7 4 .364 -.034
11 -.2 7 0 -.559 .016 (.603) -.126
12 .196 (-.772) -.035 .051 -.269
13 (-.723) .264 -.013 .166 .133
14 .228 (.762) .154 -.3 8 7 -.035
15 .234 (-.712) .115 .068 .157
16 -.0 0 9 (-.601) -.131 .449 .082

17 ( - .  842) -.053 .070' .070 -.037
18 (-.833) -.255 .053 .088 -.0 7 0
19 (.767) -.256 .064 -.3 7 1 -.184
20 (-.806) .271 -.032 -.3 0 8 .089

% to ta l  
variance 26.2 + 23.4 + 8.4 + 7.2 + 5 .0  -

% common 
variance 37.3 + 33.3 + 11.9 + 10.2 + 7.1 -

*Loadings w ith  an ab so lu te  value g re a te r  than + .60 a re  shown in  
p aren theses.

Source: A uthor's  computations
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H ighest F ac to r Loadings

I I I
F acto r

I I I IV V

median fam ily 
income .67

# o f doctors —. 68 ju v e n ile  a r r e s ts .85 b i r t h  r a te  .64 in fa n t  m ort. - .6 0

unençloym ent-,72 r e t a i l  lo c . 
q u o tien t - .7 7

drug a r r e s ts .85 death  r a te  - .8 4 a lco h o l r e la te d  
a r r e s t s  .76

non-w hite 
popu la tion  - .8 4

a g r ic u l tu r a l
employment .76

t o t a l  a r r e s ts .63 D iabetes - .6 0

Female-headed 
households - .8 3

W h o le sa le -re ta il 
enq>loyment - .7 1

P u p il- te a c h e r  
r a t io  .60

Telephones .76 Other
employment - .6 0

Aid cases - .8 0

00

Source: A u th o r's  Computations
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lower employment in  th e  w h o le sa le -re ta il  category . The r e t a i l  lo c a tio n  

q u o tien t i s  based on s a le s  ta x  d a ta , and i t  la  an in d ic a tio n  o f a c t iv i ty  

in  th e  t e r t i a r y  s e c to r .  The "o ther"  category inc ludes m iscellaneous 

secondary and t e r t i a r y  s e c to r  Jobs. I t  i s  expected th a t  areas w ith  high 

secondary -tertia iry  in d ic a to rs  experience a r e la t iv e ly  h igher s ta n d a rd -o f-  

l iv in g  than areas th a t  show-up low on th ese  in d ic a to rs .  The fa c t  th a t  

the  number o f doctors p e r 1000 population  c o rre la te s  h igh ly  w ith  the  

se c o n d a ry -te r tia ry  in d ic a to rs  i s  no t su rp r is in g . Rural areas freq u en tly  

s u ffe r  in  terms o f a la c k  of physic ian  se rv ice s  and rep resen t one o f 

the most in tr a c ta b le  problems o f  th e  d e liv e ry  o f h e a lth  care  (Shannon 

and Dever, 1974, p. 38), The d is tr ib u tio n  o f p h ysic ians in  the  United 

S ta tes  i s  very uneven. T e rr is  and Monk (1956) have noted th a t  physic ians 

a re  leav ing  no t only r u r a l  a reas  but a lso  low socio-econom ic areas o f 

the c i t i e s .  The dual m ig ra tion : ru ra l  to  urban, and in n er c i ty  to  sub

u rb ia  has been ty p ic a l  o f  s e le c t iv e  segments o f th e  population  and l ik e 

wise ty p ic a l o f  p hysic ians (Shannon and Dever, 1974).

The th i rd  dimension i s  a crime ra te  dimension. High and p o s it iv e  

loadings were obtained  fo r  ju v e n ile  a r r e s t s ,  drug a r r e s t s ,  and to t a l  

a r r e s t s .  Areas o f low s ta n d a rd -o f- liv in g  would experience a h igher 

incidence of these  in d ic a to rs  o f s o c ia l  d iso rg an iza tio n  and v ic e  v e rsa .

The fo u rth  dimension i s  a h e a lth  dimension. B ir th  r a te  and p u p il-  

teacher r a t io  loaded p o s it iv e  w hile the death r a te  and incidence of 

d iabe tes  loaded n eg a tiv e . Higjh b i r th  ra te s  as w e ll as high p u p il- te a c h e r  

r a t io s  can reasonably be expected in  areas w ith  lower s ta n d a rd a -o f- liv in g . 

As O m ati (1966) has po in ted  o u t, areas o f h igher income experience a 

g re a te r  incidence o f d iab e tes  m e llltu s  than areas o f lower income.
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The f i f t h  dimension la  r a th e r  d i f f i c u l t  to  I n te rp r e t .  In fa n t 

m o rta lity  ra te s  loaded n eg a tiv e ly  w hile a lcohol re la te d  a r re a ta  loaded 

p o s it iv e ly . Any statem ent about th e  re la t io n s h ip  o f th ese  two 

v a r ia b le s  would be spurious.

S tandard-of-L lvlng Index

In order to  group the  coun ties  o f Oklahoma In to  s tandard-o  f - l lv ln g  

types, a s ta n d a rd -o f- liv in g  Index was developed. The c a lc u la tio n  o f 

the Index has already been described  In  Chapter I I .

B r ie f ly , the  fa c to r  scores (see Appendix B) fo r  each county on 

each dimension were weighted by th e  percentage of common v ariance ex

p la in ed  by th a t  fa c to r .  The signs o f  th e  weighted sco res were a l te re d  

fo r consistency  so th a t  a  p o s it iv e  score  would In d ic a te  a h igher 

s ta n d a rd -o f- llv in g  than a n eg a tiv e  sco re . The scores were then added 

across each fa c to r  fo r each county to  produce a f in a l  s ta n d a rd -o f- llv ln g

Index. The r e s u l ts  o f th i s  p rocess a re  shown In  Table 5 .

Using the  derived Index numbers, a s ta n d a rd -o f- llv ln g  su rface  was 

mapped (Figure 10).^  The SYMVU I s  viewed from the so u th east a t  an 

azimuth of 45 degrees. The undu la ting  socio-economic landscape o f Okla-

home I s  displayed w ell In  F igure 10. The peaks rep re sen t a reas  of

h igher s ta n d a rd -o f- llv ln g  than th e  lower " te r r a in ."

The four ou tstand ing  high peaks rep resen t the cen te rs  o f the  

f iv e  counties o f Oklahoma w ith  th e  h ig h est s ta n d a rd s -o f- llv ln g . These 

peaks Include lo ca tio n s  a t :  (A) Oklahoma and Cleveland C ounties,

Figure 10 I s  a S’ÏHVU. SYKVU Is  a computer graphics program used fo r  
the purpose of generating  a th ree-d im ensional line-d raw ing  d isp lay  o f d a ta , 
For a d e ta ile d  d e sc rip tio n  see : SYMVU Manual, Version 1 .0 , Harvard
IM lv erslty , Cambridge, Mass. ,  O ctober, 1971.



51

STANDARDS-O F -L IV IN G  
OKLAHOMA 1970

1

. 3.38

. 3.88

. 3.40

. 1.93

. 1.44

X

COUNTIES

A
B
C
D
E
F
G
H

J
K
L

M

O klahom a & C leveland
G arfie ld
Tulia
Washington
Payne
Muskogee
Le Flore
Pittsburg
Pontotoc
C arte r
Stephens
C uster
Jackson

Figure 10
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TABLE 5 

S tandard-of-L iving Index

County Index County Index

1. Adair -1.249 39. Latimer .560
2. A lfa lfa .256 40. LeFlore -.213
3. Atoka -.739 41. Lincoln .154
4. Beaver .571 42. Logan .023
5. Beckham .479 43. Love -.591
6. B laine -.021 44. McClain .041
7. Bryan -.016 45. McCurtain -.701
8. Caddo -.258 46. McIntosh -.788
9. Canadian .592 47. Major .350

10. C arter .312 48. M arshall -.129
11. Cherokee -.732 49. Mayes -.285
12. Choctaw -1.007 50. Murray -.009
13. Cimarron .080 51. Muskogee .149
14. Cleveland .967 52. Noble .037
15. Coal -.742 53. Nowata -.033
16. Comanche .099 54. Okfuskee -.907
17. Cotton -.232 55. Oklahoma 1.150
18. Craig .101 56. Okmulgee -.178
19. Creek .322 57. Osage .195
20. Custer .447 58. Ottawa .196
21. Delaware -.535 59. Pawnee -.0 0 8
22. Dewey -.0 2 8 60. Payne .515
23. E l l is .445 61. P ittsb u rg -.023
24. G arfie ld .910 62. Pontotoc .252
25. Garvin .163 63. Pottawatomie .289
26. Grady .358 64. Pushmataha -.780
27. Grant -.330 65. Roger M ills -.3 2 0
28. Greer -.1 2 8 66. Rogers
29. Harmon -.304 67. Seminole -.284
30. Harper .400 68. Sequoyah -.726
31. H askell -.546 69. Stephens .641
32. Hughes -.5 6 0 70. Texas .588
33. Jackson .326 71. Tillman -.256
34. Je ffe rso n -.232 72. Tulsa 1.144
35. Johnston -.870 73. Wagoner -.461
36. Kay .507 74. Washington 1.148
37. K ingfisher .387 75. W ashita .015
38. Kiowa -.228 76. Woods .656

77. Woodward .698

Source: A uthor's Computations
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(B) G arfie ld  County, (G) Tulaa County, and (D) Washington County.

Smaller peaks o f medium s ta n d a rd s -o f- llv in g  include lo c a tio n s  a t :

(E) Payne County, (F) Muskogee County, (G) LeFlore County, 0 0  P lt tsb u m  

County, (I)  Pontotoc County, (J) C arter.C ounty, (K) Stephens County 

(L) Custer County, and (M) Jackson County. In each o f these  counties 

in d ica ted  by peaks on the  SYMVU, an urban growth cen te r  can be e a s ily  

id e n tif ie d  (Table 6 ).

A number o f v a lle y s , i . e .  a reas of low s ta n d a rd -o f- liv in g , a lso  

appear on F igure 10. The E astern-Southeastern  depression  i s  very 

n o tic ea b le . This depression  inc ludes the counties o f: McCurtain, Choctaw, 

Pushmataha, Atoka, Cherokee, Wagoner, and Delaware.

Regional C lu s te rin g  Process

The s ta n d a rd -o f- liv in g  index scores were used as the b a s is  fo r  

a reg io n a l c lu s te r in g  p ro cess .^  The p r in c ip le  o f the  c lu s te r in g  

process was th a t  o f  minumum average d istan ce  squared. There was no 

geographical c o n tig u ity  c o n s tra in t used in  the c lu s te r in g  process. A 

grouping w ith a c o n tig u ity  c o n s tra in t would n o t have produced the  most 

homogeneous reg io n a l ty p es. Metwally and Jensen (1973) have po in ted  

out th a t the W illiamson Index i s  a s u ita b le  in d ic a tio n  of reg io n a l 

d ispersion  only i f  reg ions a re  designed so th a t  they a re  in te rn a lly  

homogeneous. Johnston (1970, p . 295) has argued th a t  re g io n a liz a tio n  

with c o n tig u ity  c o n s tra in ts  o v e r-s im p lif ie s  and o p era tes  ag a in s t

The c lu s te r in g  program used was the "Congrila Program" from: 
Krause, Paul ( e d .) .  Department o f Geography Program L ib ra ry , Department 
of Geography, U n iv ersity  o f Oklahoma, Norman, Oklahoma, Technical 
Paper No. 1, January, 1974.
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TABLE 6 

Growth Centers

County Growth Center s tandard -o f-L iv ing  Index

Oklahoma Oklahoma C ity 1.150

Cleveland Norman, Moore .967

Tulsa Tulsa 1.144

G arfie ld Enid .910-

Washington B a r t le s v i l le 1.148

Muskogee Muskogee .140

P ittsb u rg MeAlester -.023

Pontotoc Ada .252

Stephens Duncan .641

Custer W eatherford, C lin ton .447

Jackson A ltus .326

C arter Ardmore .312

Payne S ti l lw a te r .515

LeFlore Poteau -.2 1 3

Source: Author’s Computations
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e f f ic ie n t  hypothesis te s t in g .  He fe e ls  th a t  th e re  I s  no h a s la  In 

geographic theory fo r  the adjacency requirem ent. Czyz (1968, p . 115) 

b e liev es  th a t  I f  a  region I s  defined  as à compact u n it  and a group la  

produced which, has two o r more a re a l ly  separated  c lu s te r s , then we have 

two or more regions of the same ty p e . Bunge (1966) a lso  addressed the 

Issu e  when he asked whether o r n o t reg ions could be d iscontiguous. His 

conclusion was th a t  they c e r ta in ly  could be, but th a t  they tend no t 

to  be. Bunge b e liev es  th a t  we sould n o t prevent reg ions from being 

d iscontiguous when they a re .

The c lu s te r in g  process was c a rr ie d  out to  s tep  seventy-tw o,

a t  which p o in t fou r regions were id e n t i f ie d .  Table 7 and Figure 11

in d ic a te  th e  reg ions and the  counties com prising each o f the reg io n s . 

The four s ta n d a rd -o f- llv in g  reg ions were designated  a s : I .  High,

I I .  MedlumrHlgh, I I I .  Medium-Low, and IV. Low. Region I  la  comprised 

of f iv e  co u n ties; Region I I ,  twenty-one coun ties; Region I I I ,  t h i r t y -  

four co u n ties , and Region IV, seventeen co u n tie s . The prim ary reason 

fo r the  re g io n a liz a tio n  process was to  group the counties o f Oklahoma 

In to  homogeneous reg io n a l ty p es. The lack  o f a geographical co n tig u ity  

c o n s tra in t has re su lte d  In  reg ions o f a sp e c ia l n a tu re . What the 

counties o f each reg ion  have In  common Is  the le v e l o f  s tan d a rd -o f-

l lv ln g . Due to  the purpose o f the re g io n a liz a tio n , the  counties of

each region do n o t n e c e ssa r ily  share  a common economic base , p h y sica l 

fe a tu re s , or o th er c h a ra c te r is t ic s  o f the more t r a d i t io n a l  type of 

geographical reg io n s. Grlgg (1965) supports re g io n a liz a tio n  ta i lo re d  

fo r  s p e c if ic  research  ra th e r  than the  more general-purpose approach.

Due to  the non-contlguous ch a rac te r  of the s ta n d a rd -o f- llv in g  reg io n s.
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TABLE 7 

Standard-of-L iving-Regions

Region County Region County

I .  High

I I I . Medium- 
Low

1. Cleveland I I .  Medium- 1. A lfa lfa
2. G arfie ld High 2. Beaver
3. Oklahoma 3. Beckham
4. Tulsa 4. Canadian
5. Washington 5. C arte r

6. Creek
1. Blaine 7. Custer
2. Bryan 8. E l l i s
3. Caddo 9. Grady
4. Cimarron 10. Harper
5. Comanche 11. Jackson
6. Cotton 12. Kay
7. Craig 13. K ingfisher
8. Dewey 14. Major
9. Garvin 15. Payne

10. Grant 16. Pontotoc
11. Greer 17. Pottawatomie
12. Harmon 18. Stephens
13. Je ffe rso n 19. Texas
14. Kiowa 20. Woods
15. LeFlore 21. Woodward
16. Lincoln
17. Logan IV. Low 1. Adair
18. McClain 2. Atoka
19. M arshall 3. Cherokee
20. Mayes 4. Choctaw
21. Murray 5. Coal
22. Muskogee 6. Delaware
23. Noble 7. H askell
24. Nowata 8. Hughes
25. Okmulgee 9. Johnston
26. Osage 10. Latimer
27. Ottawa 11. Love
28. Pawnee 12. McCurtain
29. P ittsb u rg 13, McIntosh
30. Roger M ills 14. Okfuskee
31. Rogers 15. Pushmataha
32. Seminole 16. Sequoyah
33. Tillman 17. Wagoner
34. Washita
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I t  I s  d i f f i c u l t  to  describe  then  to  general term s, A few statem ents about 

the c h a ra c te r is t ic s  o f the  re g i n s  a re  p o ss ib le  (Table 8 ).

Region I  con tatos the bulk  of Oklahoma’s pop u la tio n , m anufacturing, 

f in a n c ia l reso u rces, and general growth. The two major fo c i o f th is  

region a re  the Oklahoma C ity and Tulsa m etropolitan  a re a s . Other sm aller 

fo c i include B a r t le s v i l le ,  Enid, and Norman. That Region I  is  the 

h ig h est s ta n d a rd -o f- liv in g  region in  the s ta te  can be supported by the 

fa c t th a t  Region I ,  w ith  fo r ty - th re e  percen t of the  s t a t e 's  population , 

generated f if ty -n in e  percen t o f Oklahoma's s a le s  tax  revenues to  1970 and 

accounted fo r  f if ty -o n e  percen t of the s t a t e 's  t o t a l  p erso n a l income.^

Oklahoma C ity i s  the s t a t e 's  c a p ita l  and la rg e s t  c i ty .  Ençloy- 

ment in  government i s  very su b s ta n tia l  in  Oklahoma C ity . This metro

p o lita n  a rea  i s  a major reg io n a l w holesaling cen te r  and a d iv e rs if ie d  

m anufacturing c e n te r . Of sp e c ia l note are  food p ro cessin g , metal 

fa b r ic a tio n , and tra n sp o r ta tio n  equipment. Oklahoma C ity  i s  a lso  a 

w e ll- s i tu a te d  tra n sp o rta tio n  cen te r . Tulsa i s  a major m anufacturing 

cen te r and has been recognized as an ad m in is tra tiv e  c en te r  fo r  the 

petroleum  in d u stry . This c i ty  i s  a lso  w e ll- s i tu a te d  w ith regards to  

major tra n sp o rta tio n  ro u te s . In G arfie ld  County, Enid i s  a cen te r fo r 

the c o lle c tio n , s to rag e , and shipment o f wheat. In 1969, G arfie ld  

County produced more wheat than any o th e r county in  Oklahoma (Hagle, e t .  

a l . ,  1972, p . 228). In Washington County, B a r t le s v i l le  i s  a p e tro 

leum ad m in is tra tiv e  c en te r .

Region I I  is  comprised o f a number o f counties in  the  northw est 

and Panhandle, a few counties west of Oklahoma and Cleveland co un ties.

Sales tax  data  were obtained from Oklahoma Sales Tax and Use Tax, 
1970, Oklahoma Tax Commission, June 1970. The c a lc u la tio n s  o f per c a p ita  
income and to ta l  personal income w il l  be d iscussed  in  Chapter IV.



TABLE 8
S elected  Regional C h a ra c te r is t ic s :  1970

Region Percentage of 
S ta te  Population

Percentage o f 
S ta te  T o ta l Income

Percentage o f 
Sales Tax Revenues

I 43 51 59

I I 20 18 17

I I I 28 23 19

IV 9 8 5

U l
Sources: U.S. Bureau o f th e  Census, General S o c ia l and Economic C h a ra c te r is t ic s ,  Oklahoma, 1970,

PC -(l)-C -28.

Oklahoma Tax Commission, Oklahoma Sales Tax, 1970.
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a few counties so u th east o f Cleveland County, and tw o.counties between 

Oklahoma C ity  and T ulsa. This region accounts fo r  twenty percen t o f the 

s t a t e 's  popu la tion , e igh teen  percen t o f th e  t o t a l  p ersonal Income, and 

generates seventeen percen t of the s t a t e 's  s a le s  ta x  revenues.

The northw est and Panhandle counties o f Region XI a re  In ^ o rtan t 

wheat producing and c a t t l e  r a is in g  co u n tie s . Wheat I s  Oklahoma's

number one cash crop. A ll of the  counties In  th is  reg ion  produced w ell

over one m illio n  bushels In 1969. Texas County had more c a t t l e  on farms 

than any o th e r county of the s ta te  In  1969 (Hagle, e t .  a l . ,  1973, 

p. 232).

A number o f co u n ties  In  Region I I  a re  lo ca ted  west o f Oklahoma 

and Cleveland co u n tie s . Canadian County Is  p a r t  o f  the  Oklahoma City 

SMSA (Figure 2 ) . The o th e r coun ties each con tain  w e ll-e s ta b lish e d  

and m oderately growing medium s iz e  c e n te rs : K ingfisher County, King

f is h e r ;  Grady County, Chlckasha; Stephens County, Duncan; C uster 

County, W eatherford and C lin ton ; Beckham County, Elk C ity ; and 

Jackson County, A ltu s. There a re  sev e ra l o th e r  In ^ o rtan t counties In

Region I I .  S ti l lw a te r  In  Payne County Is  the lo c a tio n  o f  Oklahoma

S ta te  U n iv e rsity . Sapulpa In Creek County Is  c lo se ly  t le d - ln  to  the 

Tulsa In d u s tr ia l  complex. O ther major c en te rs  o f medium-high growth 

In Region I I  Include: Shawnee In  Pottawatomie County, Ada In  Pontotoc

County, and Ardmore In  C arte r County.

Region I I I  I s  comprised o f a number o f s c a tte re d  co u n tie s . Several 

geographical groupings a re  c le a r .  There a re  a  number o f medium-low 

counties n o r th e a s t o f  Tulsa County. This medium-low s ta n d a rd -o f- llv ln g  

area  in  the n o rth e a s t I s  an ex tension  o f th e  low s ta n d a rd -o f- llv ln g
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areas o f e a s te rn  Oklahoma. The n o rth e as t has a s ta n d a rd -o f- llv ln g  th a t  i s  

somewhat h igher because i t  i s  on à major tra n sp o r ta tio n  ro u te , has a 

n un ter o f  f a i r  s iz e  c e n tra l  p laces , i s  c lo se  to  the  economic o p p o rtu n itie s  

and spread e f fe c ts  from Tulsa and Washington co u n tie s , and had a p as t 

economic boom in  th e  mining o f non-ferrous m e ta ls .

Another c lu s te r  o f mediumrlow counties e x is ts  in  southw estern 

Oklahoma. This c lu s te r  focuses on the LaWton-Fort S i l l  c en te r  in  

Comanche County. This a rea  i s  an a g r ic u l tu r a l  a rea  co n cen tra tin g  on 

l iv e s to c k , cash g ra in s , and co tto n . Caddo County i s  c le a r ly  the 

ou tstand ing  a g r ic u l tu r a l  county in  th is  southw estern c lu s te r .

A number o f o th e r  s c a tte re d  counties in  e a s te rn  Oklahoma also  

experience a medium-low s ta n d a rd -o f- liv in g . Some o f th ese  counties 

appear as is la n d s  in  a sea  of low s ta n d a rd -o f- liv in g . P ittsb u rg  

County w ith  the m ajor reg io n a l tra d in g  ce n te r  a t  McAlester i s  one 

such county. O ther counties in c lu d e : LeFlore County which i s  p a r t

o f the F o rt Smith SMSA, Muskogee County, Bryan County which i s  the 

lo c a tio n  o f S outheastern  Oklahoma S ta te  U n iversity  a t  D urant, and 

M arshall County. This e n t i r e  medium-low s ta n d a rd -o f- l iv in g  region 

accounts fo r  tw en ty -e igh t percen t o f  the s t a t e 's  popu la tion j twenty- 

th ree  percen t o f the s t a t e 's  to t a l  personal income, and generates 

n ineteen  p ercen t o f  the s t a t e 's  s a le s  tax  revenue.

The region experiencing  the low est s ta n d a rd -o f- liv in g  in  Oklahoma 

is  Region IV. This region accounts fo r  only n in e  p ercen t o f the s t a t e 's  

pop u la tio n , e ig h t percen t o f the s t a t e 's  t o t a l  p e rso n a l income, and 

generates only f iv e  percen t o f the s t a t e 's  s a le s  ta x  revenues. Even w ith 

the abscence of a geographic c o n tig u ity  c o n s tra in t in  th e  reg io n al
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c lu s te r in g  p ro cess , th e re  i s  a c le a r  c lu s te r in g  of the  counties o f 

Region IV In  the e a s t  and sou theastern  h i l l  country . The economy o f 

sou theastern  Oklahoma Is  b a a ed 'la rg e ly  on the tim ber In  th e  a rea .

Four sou theastern  coun ties (Pushmataha, McCurtain, Atoka, and Choctaw) 

produce about f i f t y  percen t o f  the s t a t e ’s fo re s t  products by value 

(Hagle, e t .  a l . ,  1973, p. 6 ). There has been a decided s h i f t  toward 

liv e s to c k  grazing and tre e  farming In  many of the  so u th easte rn  co u n ties . 

Region IV a lso  has a n o tic ea b le  lack  o f a w ell-developed c e n tra l p lace  

h ierarchy  and tra n sp o r ta tio n  network.

With the grouping of the  counties o f Oklahoma in to  s tan d a rd -o f-  

llv ln g  regions completed. I t  I s  now p o ssib le  to  analyze some reg io n al 

In e q u a litie s  over th e  study y ea rs .



CHAPTER IV

REGIONAL INEQUALITIES IN OKLAHOMA 

In tro d u c tio n

This chapter w i l l  be comprised of an o u tlin e  o f the  magnitude 

and trends of reg io n a l in e q u a li t ie s  in : s a le s  tax  revenues generated

per c a p ita , per c a p ita  p erso n a l income, educational achievement, housing 

q u a lity , in fa n t m o rta lity  r a te s ,  d ivorce r a te s ,  and percentage change 

in  n e t m igration . A more d e ta ile d  d e sc rip tio n  and an a ly s is  of th e  

reg ional in e q u a li t ie s  w i l l  be contained in  the next chap ter.

Regional In e q u a li t ie s  in  Sales Tax Revenues: 1933-1970

For the purpose o f fu r th e r  improving the tax  system of Oklahoma, 

Governor William H. Murray c a lle d  the  Fourteenth L e g is la tu re  in to  

sp e c ia l sess io n  on May 24, 1933. At th is  sess io n , a s a le s  tax  law 

was passed (Harlow, 1961, p. 482). Because sa le s  ta x  data  are  av a ila b le  

beginning in  1933, the an a ly s is  of th i s  v a riab le  includes th e  years 1933, 

1940, 1950, 1960, and 1970.

For each of th e  sp e c if ie d  y e a rs , t o t a l  sa le s  tax  revenues were 

obtained on a county b a s is .^  A ll o f the data  were c a lcu la ted  in  the form 

of a sa le s  tax  revenue generated p er c a p ita  fo r each county. The C lark- 

F isher Thesis was discussed  e a r l i e r  (p .41). The th e s is  m aintains th a t

1These d a ta  a re  rep o rted  fo r each year s ince  1933 in  Oklahoma Sales 
Tax and Use Tax, a p u b lic a tio n  of the  Oklahoma Tax Commission. The da ta  
sources fo r each o f the  se c tio n s  o f th is  chapter a re  l i s t e d  in  Appendix C.
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t e r t i a r y  a c t i v i t i e s  w i l l  in c rease  r e la t iv e  to  prim ary and secondary a c t i 

v i t i e s  during  the  p rocess o f development. Rather than rep re sen tin g  the  

t e r t i a r y  se c to r  o f the  ecbnony by a .coun t of th e  number o f r e t a i l  e s ta b 

lishm ents o r by engiloyment d a ta , a consumption-output o rie n ted  su rro g a te  

was sought. Sales tax  revenues generated per c a p ita  fo r  each county 

were f in a l ly  used as an in d ic a to r  o f  the degree of a c t iv i ty  in  the 

t e r t i a r y  se c to r  o f th e  econony in  each county. Sales tax  da ta  a lso  

give an in d ic a tio n  o f p a r t ic ip a t io n  of people in  th e  f re e  market system .

A nalysis o f Variance

The data  were i n i t i a l l y  standard ized  in  o rd er to  f a c i l i t a t e  a 

comparision o f  the  d o lla r  values from 1933 to 1970. Z-scores fo r each 

county were ca lc u la te d  fo r each of th e  s p e c if ie d  y e a rs ; then th e  scores 

were analyzed to  determ ine changes in  th e  v ariance in  s a le s  tax  w ith in  

s ta n d a rd -o f- liv in g  reg ions and among th e  four reg io n s . To accomplish 

th i s ,  a one-way a n a ly s is  o f  variance was run fo r  each year w ith  the  r e s u l ts  

shown in  Table 9.

TABLE 9

STATEWIDE SALES TAX ANALYSIS OF VARIANCE

Year V ariance Among 
Regions (Vy)

Variance W ithin 
Regions (V„) F -ra tio

1933 16.19 .40 40.4
1940 16.84 .35 48.1
1950 15.67 .41 37.3
1960 16.08 .37 42.8
1970 13.64 .47 28,9

Source: A uthor's  computations
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The variance among (V^) the regions Increased  s l ig h t ly  between 

1933 and 1940, w hile th e  v ariance w ith in  (V^) reg ions decreased .

From 1940 to  1970, the variance  among reg ions decreased , b u t th e  variance 

w ith in  reg ions In creased . The F - ra t lo  experienced an in c rea se  from 

1933 to 1940, followed by a general decrease to  1970 (F igure 12).

The o v e ra ll trend  o f the  F - ra t lo  Is  one of decreasing  magnitude.

A d iffe re n c e  o f means t e s t  In d ica ted  th a t  fo r each y ea r, th e  means of 

the  regions a re  s ig n if ic a n t ly  d if f e re n t  a t  the .05«C level.

A c lo se  a n a ly s is  o f Table 9 rev ea ls  th a t  a h ig h e r F - ra t lo  In d ica tes  

a g re a te r  d iffe ren ce  among reg ions and v ice  v e rsa . The o v e ra ll  trend  

o f a decreasing  F - ra tlo  I s  an In d ic a to r  o f decreasing  variance between 

reg ions, I . e .  convergence. The In c reas in g  F - ra t lo  from 1933 to 1940 

In d ic a te s  a divergence p rocess . During th is  time p e rio d , variance among 

reg ions Increased  w hile  v ariance w ith in  regions decreased .

The n a tu re  o f  th ese  scores fo r  the  1930's can be understood only

In terms o f the  economic and s o c ia l  upheaval th a t  occurred  In the United

S ta te s , and e sp e c ia lly  in  Oklahoma during the e ra  o f th e  depression 

and the dust-bow l. Oklahoma experienced both o u t-m lg ra tlon  and In te rn a l 

m igration among regions during  the 1930 's. As a r e s u l t ,  many regions 

became more homogeneous w ith  re sp ec t to  Income, sav in g s , s a le s  tax  revenues, 

e tc .  a t  a lower s ta n d a rd -o f- llv ln g  le v e l .  I . e .  v ariance w ith in  regions 

decreased. During th is  p e rio d , people searched fo r  a b e t te r  p lace  to  

l iv e .  Surv ival In  p a r ts  o f Oklahoma became d i f f i c u l t  due to  drought and

low farm p r ic e s  so people "voted w ith  th e i r  fe e t"  and m igrated .

C o effic ien t o f V aria tio n

By using  the mean and standard  d ev ia tio n  of the county sa le s  tax  

da ta  fo r  each y ea r, a slng)le c o e f f ic ie n t  o f  v a r ia tio n  was c a lcu la ted  fo r
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FIGURE 12
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the e n t i r e  s ta te  (Warner, 1973). Table 10 shows the re s u l ts  of these 

c a lc u la tio n s . The c o e f f ic ie n t of v a r ia tio n  i s  used as a simple check of 

the trends found in  the a n a ly s is .o f  v ariance .

TABLE 10

STATEWIDE COEFFICIENT OF VARIATION FOR SALES TAX

Year C o effic ien t

1933
1940
1950
1960
1970

Source: A uthor's  computed

The o v e ra ll  tren d  o i 

(convergence) from 1933 to’

(Figure 13). The trend  in  t" 

w ith the trend  o f  the  F - ra t io  frJ?

fc lic a l decrease 

m 1960 to  1970 

i s  in  agreement 

v ariance . For the

e n tire  s t a t e ,  d is p a r i t ie s  in  sa le s  tax  revenues generated among the county 

have a decreasing  tren d .

Lorenz Curve A nalysis

The Lorenz Curve i s  another way of measuring the  degree of e q u a lity  

in  the d is t r ib u t io n  o f a c h a ra c te r is t ic  among th e  popu la tion . From these 

curves, a d ire c t  comparative reading of a re g io n 's  share  o f the  s t a t e 's  

population  and i t s  share o f the s t a t e 's  s a le s  tax  revenues i s  po ssib le  

(Table 11, F igure 14). Lorenz Curves were constructed  fo r  each of the 

sp e c if ie d  years by ca lcu la tin g  each re g io n 's  share  o f the  s t a t e 's  population  

and s a le s  tax  revenues. (Table 11) Regions were then ranked lowest (1)
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FIGURE 13

COEFFICIENT OF VARIATION 
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the e n t i re  s ta te  (Warner, 1973). Table 10 shows the  r e s u l ts  of these 

c a lc u la tio n s . The c o e f f ic ie n t  o f  v a r ia tio n  i s  used as a sim ple check of 

the  trends found in  the  an a ly s is  of v ariance .

TABLE 10

STATEWIDE COEFFICIENT OF VARIATION FOR SALES TAX

Year C o effic ien t

1933 .570
1940 .538
1950 .419
1960 .330
1970 .341

Source: A uthor's  computations

The o v e ra ll trend  o f the  c o e f f ic ie n t  i s  th a t  o f  a c y c l ic a l  decrease 

(convergence) from 1933 to  1960 w ith  a s ta b i l iz a t io n  from 1960 to  1970 

(Figure 13). The tren d  in  th e  c o e f f ic ie n t  o f  v a r ia tio n  i s  in  agreement 

w ith  the trend  o f th e  F - ra t io  from the an a ly s is  o f v a rian ce . For the 

e n t i r e  s t a t e ,  d is p a r i t ie s  in  s a le s  tax  revenues generated  among the county 

have a decreasing tren d .

Lorenz Curve A nalysis

The Lorenz Curve i s  ano ther way of measuring the  degree o f e q u a lity  

in  the d is tr ib u tio n  o f a c h a ra c te r is t ic  among th e  p o p u la tio n . From these 

curves, a d ire c t  comparative reading  o f a re g io n 's  share  o f  th e  s t a t e 's  

population  and i t s  share o f the  s t a t e 's  s a le s  tax  revenues i s  p o ssib le  

(Table 11, Figure 14). Lorenz Curves were constructed  fo r  each of the  

sp e c if ie d  years by c a lc u la tin g  each re g io n 's  share  o f th e  s t a t e 's  population  

and sa le s  tax  revenues. (Table 11) Regions were then ranked low est (1)
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FIGURE 13
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TABLE 11
LORENZ CURVE DATA FOR SALES TAX

Region Year

1933 1940 1950 1960 1970

I  % population 21 23 32 40 43
% sa le s  tax 48 45 48 54 59
rank 4 3 3 4 4
variance index 21 18 12 9 9

I I  % population 25 25 23 21 20
% sa le s  tax 18 20 22 20 17
rank 2 2 3 2 2
variance index -9 -7 -2 -1 -5

I I I  % population 40 37 33 30 28
% sa le s  tax 28 30 25 22 19
rank 3 4 4 3 3
variance index -10 -6 -8 -9 -11

IV % population 14 15 12 9 9
% sa le s  tax 6 5 5 4 5
rank 1 1 1 1 1
variance index -23 -28 -24 -21 -17

Area under curve 72% 74% 83% 88% 88%

Source: A uthor's computations
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to h ig jiest (4) by th e i r  percentage of t o ta l  s ta te  s a le s  tax  revenues

c o lle c te d . For each y ea r, the  cum ulative percentage o f  popu la tion  and

sa le s  tax  revenues were arranged In : rank o rder; and then were p lo tte d  to

co n s tru c t the Lorenz Curves.

Figure 14 shows the Lorenz Curve fo r  each of th e  y e a rs . The summary

of curves on Figure 14 shows a steady movement o f th e  curves from the 1933

lin e  inward towards the  45 degree e q u a lity  l in e .  The h i s to r i c a l  movement

of the curves Is  a c le a r  in d ic a tio n  of the ex is ten ce  o f a convergence

process fo r the e n t i r e  s t a t e .  In  o rder to  more c le a r ly  describe  the

movement of the  curves from 1933 to  1970, the  area  under each curve

was ca lcu la ted  as a percentage o f  the to ta l  a rea  under the 45 degree

e q u a lity  l in e  (Table 1 1 ).^  The areas s te a d ily  in c rease  (converge) from

1933 to  1960 w ith s ta b i l i z a t io n  from 1960 to  1970.

One f in a l  measure was obtained from the Lorenz Curves. For each

reg ion , a Lorenz Variance Index was computed fo r each study year (Table 
2

11). This was accomplished by connecting every two p o in ts  (reg ions) on 

each curve and measuring th e  angle formed w ith the b a se lin e  (a b sc is s a ) .

The d iffe ren ce  between th is  angle and 45 degrees (th e  e q u a lity  angle) was 

determined as the Lorenz Variance Index. A p o s it iv e  Index (any angle 

g re a te r  than 45 degrees) in d ic a te s  th a t a region generates a g re a te r  share 

of the s t a t e 's  s a le s  tax  revenues than I t  has o f the s t a t e 's  popu lation ; 

Region I  c o n s is te n tly  f a l l s  In to  th is  category. A n eg a tiv e  Index In d ica tes  

th a t  a region generates a sm aller share of the  s t a t e 's  sa le s  tax  revenues

^These measurements were made w ith a compensating p o la r  p lan lm eter. 
2

The variance Index was discussed  e a r l i e r  In  Chapter I I  ( p 3 3 ) .



72

than I t  has o f th e  s t a t e 's  population; Region IV shows a  s tro n g  consistency 

in  having a h igh n eg a tiv e  index w hile Regions I I  and I I I  hover c lo se r  to 

the e q u a lity  index of zero . The Lorenz Variance In d ices  a re  summarized 

in  Figure 15.

The c o n s is te n t p o s it iv e  index fo r  Region I  i s  very c le a r .  Region I  

has had th e  h ig h e s t variance index of a l l  the reg ions over a l l  th e  study 

years . What th is  means i s  th a t  Region I  has c o n s is te n tly  generated a 

g re a te r  share o f  the  s t a t e 's  sa le s  tax  revenues than i t  has o f th e  s t a t e 's  

popu la tion . The tren d  o f th e  variance index fo r  Region I  has been one of 

convergence on th e  zero eq u ity  l in e .  Region I I  experienced convergence 

towards the  eq u ity  l in e  from 1933 to 1960. From 1960 to  1970, Region I I  

diverged from th e  eq u ity  l in e .  Region I I  has experienced a sm all but 

steady d ivergence. The coun ties o f e a s te rn  and so u th ea ste rn  Oklahoma 

th a t  comprise Region IV have c o n s is te n tly  experienced th e  h ig h e s t negative  

variance index sc o re s . During th e  depression and dust-bow l y e a rs . Region 

IV generated a sm alle r share  o f the s t a t e 's  sa le s  ta x  revenues r e la t iv e  to  

i t s  share o f the s t a t e 's  pop u la tio n . Although the  index sco res fo r  

Region IV have moved towards th e  eq u ity  l in e  s in ce  1940, th i s  reg ion  has 

s t i l l  had th e  h ig h e s t neg a tiv e  scores in  th e  s t a t e .

Williamson In e q u a lity  Index

To f a c i l i t a t e  a c lo se r  an a ly s is  o f  d is p a r i t ie s  o f s a le s  tax  

revenues generated p er c a p ita  w ith in  s p e c if ic  reg io n s , a m odified W illiam

son In eq u a lity  Index was used. The index fo r  s a le s  tax  d a ta  was found 

by using th e  formula:

N
V =

E (Y^ -  f^
n
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FIGURE 15
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V = in e q u a lity  index

= county s a le s  tax  revenues p er cap ita  

Ÿ = region s a le s  tax  revenues p e r cap ita  

= county population  

n = region population  

For each region on each y ea r , the data  were standard ized  to  Z -sco res . 

These Z-scores d i f f e r  from those used in  the  an a ly s is  of variance (p. 6 4 ) . 

The e a r l i e r  an a ly s is  was based on the  mean and standard  dev ia tion  o f 

the e n t i r e  s e t  of data  fo r each y e a r . The Z-scores used in  th e  c a lc u la tio n  

o f the  in e q u a lity  index were based on the mean and standard  dev ia tion  

fo r each group in  each y ea r. Table 12 shows the W illiamson In eq u a lity  

Indices fo r s a le s  tax  revenues. This method allows convergence o r d i

vergence in s id e  each of the  four reg ions to  be estim ated .

TABLE 12

WILLIAMSON INEQUALITY INDICES FOR SALES TAX

Region Year
1933 1940 1950 1960 1970

I .59 .86 .82 .75 1.08
I I .82 .47 .22 .46 1.77

I I I .28 .30 .68 .74 1.54
IV 1.49 2.60 2.36 3.71 5.04

Source: A uthor's  computations

The in d ices  from Table 12 were p lo tte d  and are  shown in  Figure 16. 

Trend l in e s  fo r  each region over the  time period  a re  shown in  Figure 17.

The trend  l in e  fo r  Region I  shows a s l ig h t  in te rn a l  divergence 

from 1933 to  1970. The a c tu a l p lo t  on Figure 16 shows an in c rease  in
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FIGURE 16
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FIGURE 17
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in e q u a lity  from 1933 to  1940, followed by a decrease to  1960, and then 

an increase  to  1970. The trend  l in e  fo r  Region I I  in d ic a te s  a  low 

degree of divergence u n t i l  1960. The a c tu a l p lo t  shows convergence in  

Region I I  from 1933 to  1950, followed bv divergence to  1970. Region 

I I I  has a trend  l in e  th a t  in d ic a te s  a s tro n g er divergence process than 

fo r Region I I .  The a c tu a l  p lo t  fo r Region I I I  shows c o n s is te n t d iv e r

gence from 1933 to 1970. Region IV c le a r ly  stands out as the  region 

w ith  the g re a te s t  degree o f in e q u a li ty . The tren d  fo r Region IV has been 

one o f in c re a s in g  d is p a r i ty  except fo r the 1940 to 1950 p e rio d .

The Williamson In e q u a lity  Index has revealed  se v e ra l in te re s t in g  

trends o f d is p a r i t ie s  in  sa le s  tax  c o lle c tio n s  w ith in  s ta n d a rd -o f- liv in g  

regions of Oklahoma (Figure 17). The reg ion  w ith the h ig h es t s tandard - 

o f - l iv in g  has experienced an in te rn a l  s t a b i l i t y  in  s a le s  tax  c o lle c 

tio n s  w ith some very s l ig h t  divergence. Indeed, the  degree o f in eq u a lity  

in  Region I  has been low. The medium range s ta n d a rd -o f- liv in g  regions 

have experienced a sm all degree of divergence s ince  1933. The medium- 

low region experienced more divergence than the medium-high reg io n .

The low est s ta n d a rd -o f- liv in g  region of Oklahoma has experienced the 

g re a te s t degree of s a le s  tax  in e q u a lity  on each of th e  s p e c if ie d  y ea rs . 

The trend  o f in e q u a l i t ie s  in  Region IV has been one of very s trong  

d ivergence.

Regional In e q u a li tie s  in  Per Capita Income; 1933-1970

Income i s  the economic c h a ra c te r is t ic  o f a popu la tion  th a t  has most 

o ften  been in v e s tig a te d  in  terms of reg io n a l in e q u a lity . The form of 

income to be analyzed in  th is  sec tio n  i s  per c a p ita  p ersonal income fo r 

the years 1930, 1940, 1950, 1960, and 1970. Since p er c a p ita  income has
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n o t been rep o rted  in  the U.S. census befo re  1970, i t  was necessary  to 

c a lc u la te  these incomes fo r  each county on each of th e  study years p r io r  

to 1970. These d a ta  have been ca lcu la te d  fo r  the co un ties  o f Oklahoma 

fo r 1960 by Homan and Dikeman (1971). The method used by Homan and 

Dikeman was used in  th is  study to c a lc u la te  per c a p ita  income fo r the 

years 1930, 1940, and 1950.^ The f i r s t  s te p  was to fin d  to t a l  personal 

income. Per c a p ita  income was then e a s i ly  c a lcu la ted  a s :

= p er c a p ita  income fo r  the i t h  county on th e  j t h  year 

Tj ĵ = t o t a l  p erso n a l income 

Pj^j = county population

A nalysis o f Variance

A one-way a n a ly s is  o f variance was performed on the  per c a p ita  

income data  by using  the same procedure th a t  was used fo r the sa le s  tax  

d a ta , i . e .  annual Z-scores were ca lcu la te d  from the data  as in p u t fo r 

th e  an a ly s is  of v ariance . A d iffe ren ce  o f means t e s t  in d ic a te d  th a t  the  

average per c a p ita  income in  each region fo r  each year were s ig n if ic a n t ly  

d if fe re n t  a t  the .05®̂. le v e l .  The r e s u l ts  of the a n a ly s is  of variance 

are shown in  Table 13.

The variance among reg ions decreased s l ig h t ly  from 1930 to  1950.

From 1950 to 1960, th ere  was an in c re a se , followed by a decrease from 1960 

to 1970. The v ariance w ith in  regions a lso  shows a ra th e r  f lu c tu a tin g  p a t te rn .

^See Appendix D.
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TABLE 13
STATEWIDE INCOME ANALYSIS OF VARIANCE

Year Variance Among Regions 
( \ )

Variance W ithin Regions F - ra t io

1930 17.38 .34 49.79
1940 16.89 .34 49.26
1950 16.82 .34 48.44
1960 17.77 .30 58.32
1970 15.82 .38 41.05

Source: A uthor's computations

The general trend  has been th a t  o f a s l ig h t ly  decreasing  variance between 

regions acconq>anied by a s l ig h t ly  in c reas in g  variance w ith in  reg ions.

The F -ra tio  shows an o v e ra ll d ec lin in g  tren d  from 1930 to  1970 (Figure 

18). The trend  l in e  on Figure 18 in d ic a te s  s l ig h t  convergence fo r the 

e n t i re  s ta te  over the  study period .

C o effic ien t o f V aria tio n

A c o e f f ic ie n t o f v a r ia tio n  fo r p e r c a p ita  income was c a lcu la ted  

fo r each of the sp e c if ie d  years (Table 14).

TABLE 14

STATEWIDE COEFFICIENT OF VARIATION FOR PER CAPITA INCOME

Year C o effic ien t

1930 .58
1940 .60
1950 .47
1960 .35
1970 .19

Source: A uthor's computations
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FIGURE 18
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The c o e f f ic ie n t  shows a very c le a r  tren d  of convergence fo r  the 

e n t i re  s ta te  from 1930 to 1970 (Figure 19). Oklahoma diverges from a 

1930 c o e f f ic ie n t o f  .58 to  a 1940 c o e f f ic ie n t  o f  .60 . The tre n d  fo r  the 

1930*s corresponds to  a s im ila r  tre n d  found in  th e  s a le s  tax  d a ta .

A strong  convergence process i s  in d ic a te d  between 1940 and 1970.

Lorenz Curve A nalysis

Lorenz Curves were c a lc u la te d  fo r  each of the  sp e c ifie d  y ea rs .

The curves were based on t o t a l  pe rso n a l income f ig u res  per county 

(Table 15).

F igure 20 shows th e  Lorenz Curves fo r  each of the  y e a rs . The 

summary of curves in d ic a te s  a movement outward (divergence) from the  

45 degree e q u a lity  l in e  from 1930 to 1940; th i s  tren d  i s  in  agreement 

w ith th e  c o e f f ic ie n ts  o f v a r ia t io n  fo r these  y e a rs . The 1940 to  1970 

trend  i s  one o f  s tro n g  steady  convergence towards the 45 degree e q u a lity  

l in e .  A more exact measure of th ese  p rocesses i s  in d ica te d  by the 

percentage o f a rea  underneath the  curve fo r  each year (Table 15). The 

area decreases from 76 p ercen t in  1930 to  68 p e rcen t in  1940, i . e .  

there  i s  d ivergence. The area  in c reases  s te a d ily  from 68 p e rcen t in  

1940 to 92 percen t in  1970.

The Lorenz Variance Index (Figure 21) shows some in te re s t in g  

tre n d s . The o v e ra ll  trend  on Figure 21 i s  c le a r ;  th e re  i s  a  s tro n g  

convergence process occurring  fo r th e  s ta te  between 1930 and 1970.

Region I c o n s is te n tly  has a p o s it iv e  index; th is  index d ec lin es  from 20 

in  1930 to  4 in  1970. In 1930, Region I  had 21 percen t o f  th e  s t a t e 's  

population  and 44 p ercen t o f  th e  s t a t e 's  t o t a l  personal income. In 1970, 

these f ig u res  were 43 percen t and 51 percen t re sp e c tiv e ly . Both f ig u res
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FIGURE 19
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TABLE 15 

LORENZ CURVE DATA FOR INCOME

Region Year

1930 1940 1950 1960 1970

I  % population 21 23 32 40 43
% t o t a l  income 44 49 51 55 51
rank 4 4 4 4 4
variance index 20 20 13 9 4

I I  % population 25 25 23 21 20
% to t a l  income 22 21 20 17 18
rank 2 2 2 2 2
variance index -4 -5 -3 -6 -3

I I I  % population 40 37 33 30 28
% t o t a l  income 28 26 24 22 23
rank 3 3 3 3 3
variance index -10 -9 -9 -8 -5

IV % population 14 15 12 9 9
% to t a l  income 6 4 5 6 8
rank 1 1 1 1 1
variance index -22 -30 -23 -13 -4

Area under curve 76% 68% 80% 82% 92%

Source: A uthor's  computations
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FIGURE 20

LORENZ CURVES FOR INCOME 
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FIGURE 21
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have Increased  c o n s is te n tly  s ince  1930. The maximum d iffe re n c e  be

tween the  two fig u re s  occurred in  1940, follow ing th e  tu rb u le n t period  

o f the 1930’s .  Since 1940, the  two f ig u re s  have c o n s is te n tly  come 

c lo se r to g e th e r , i . e .  the  Lorenz Variance Index fo r  Region I  i s  coming 

c lo se r  to the  zero eq u a lity  index. The Lorenz Variance Index fo r  Region 

I I  has hovered c lose  to  the  zero e q u a lity  index s in ce  1930, b u t i t  has 

always been on th e  n egative  s id e ,  i . e .  Region I I  has had a s l ig h t ly  

h igher share  o f  the  s t a t e ’s people than i t  has had o f  th e  s t a t e ’s 

to ta l  personal income. The s i tu a t io n  fo r  Region I I I  follow s a p a t te rn  

s im ila r  to  th a t  o f  Region I I  b u t w ith a more unequal d is t r ib u t io n  o f 

population  and income. From 1930 to  1960, Region IV was c o n s is te n tly  

the region  w ith the h ig h e s t n egative  Lorenz Variance Index. Region IV 

had 14 percen t o f the  s t a t e ’s people in  1930, b u t i t  had only 6 percen t 

o f  the t o t a l  p ersonal income. By 1970, Region IV had 9 p ercen t o f  the 

people and 8 p ercen t o f  the t o t a l  p e rso n a l income. Region IV i s  moving 

c lo se r  to  the  zero e q u a lity  index from th e  n egative  s id e , bu t i t  has 

c o n s is te n tly  lo s t  in  share o f  th e  s t a t e ’s population  s in ce  1930. The 

trend  in  popula tion  in  th e  s ta t e  i s  r a th e r  c le a r ;  Region I  w ith  i t s  

la rg e  urban areas accounts fo r  a g re a te r  share o f  the  s t a t e ’s population  

each year while the  o th e r  reg ions account fo r  le s s .  This i s  p a r t  of 

the u rban iza tion  process th a t  has occurred a t  an in c re a s in g  r a te  in  Okla)- 

homa e sp e c ia lly  s in ce  1960 when the  s ta t e  f i r s t  counted more people in  

urban areas than in  r u ra l  a re a s .

Williamson In eq u a lity  Index

In o rder to  measure in te rn a l  in e q u a l i t ie s ,  Williamson In eq u a lity  

Ind ices were ca lcu la te d  fo r  each region on each y e a r . Regional Z-scores
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were- c a lc u la te d  In o rd e r to  d erive  the in d ic e s , which a re  shown in  

Table 16.

The a c tu a l in d ices  from Table 16 were p lo tte d  and a re  shown in  

F igure 22. Trend lin e s  fo r  each reg ion  are  shown in  F igure 23.

TABLE 16

WILLIAMSON INEQUALITY INDICES FOR INCOME

Region Year

1930 1940 1950 1960 1970

I 1.19 .77 1.27 1.33 1.15
I I .14 .81 .03 1.44 2.51

I I I 1.94 .72 1.19 1.48 1.19
IV .95 1.78 6.00 2.11 2.97

Source: A uthor's co n fu ta tio n s

The trend  l in e  fo r  Region I  shows a very s l ig h t  divergence from 

1930 to  1970. The a c tu a l p lo t  on F igure 22 shows a decreasing  index 

from 1930 to  1940 (convergence) followed by an in c re a s in g  index from 

1940 to  1960 (d ivergence). Region I  experienced convergence from 1960 

to 1970. Region I I  f lu c tu a te s  between divergence and convergence w ith 

an o v e ra ll  trend  o f divergence. Region I I I  a lso  f lu c tu a te s  between 

convergence and divergence w ith an o v e ra ll  trend  o f convergence.

Region IV shows a c le a r  trend  of divergence. Region IV had in c reasin g  

d is p a r i ty  in  income from 1930 to  1940. During the 1940's ,  the degree of 

in e q u a lity  in  Region IV grew g re a tly  to  a high of 6.00 in  1950. The 

reg ion  experienced convergence from 1950 to  1960, followed by divergence 

once again from 1960 to 1970. Warner (1973, p . 14) a lso  found d iv e r

gence in  personal income fo r  Oklahoma during the 1940's .  During th e  boom
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FIGURE 22
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FIGURE 23
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years a sso c ia ted  w ith  World War I I ,  th ere  was heavy ou tm igration  from

the ru ra l  areas to  the  urban cen te rs . The economic boom was asso c ia ted

w ith  s ta b i l iz a t io n  o f d is p a r i ty  in  the h igher s ta n d a rd -o f- liv in g  reg io n s.

Region IV did n o t share  in  the  boom d ire c t ly ,  bu t many o f i t s  people

l e f t  the reg ion  fo r h igh  wage a re a s .

The. h ig h est s ta n d a rd -o f- liv in g -reg io n  has experienced a ra th e r

s ta b le  condition  w ith  only s l ig h t  divergence. The medium-high region

experienced an o v e ra ll  divergence from 1930 to  1970. The medium-low

region shows an o v e ra ll  trend  towards s l ig h t  convergence. The lowest

s tan d a rd -o f- liv in g -re g io n  experienced the  g re a te s t  degree o f in e q u a lity

on each o f  th e  sp e c if ie d  y ea rs . The o v e ra ll  tren d  fo r  Region IV i s

one of stro n g  divergence.

The changes fo r  each region shown on Figure 22 have a very

n o ticeab le  tre n d . By 1960, every reg ion  had a h ig h er in e q u a lity  index

than Region I ;  th is  tre n d  continued to 1970. Many Oklahomans fe e l

th a t  the decade of the  1960s was a prosperous one when the s ta te  re a l ly

began to become in d u s tr ia l iz e d  (Warner, 1973, p. 14). F igure 22 shows

th a t  during th e  1960s, the  regions diverged from each o th e r  somewhat.

There a re  se v e ra l exp lanations fo r  th is  tren d . F i r s t ,  the  in c reasin g

e f fe c ts  on per c a p ita  income through ou t-m igration  from r u r a l  areas

were no t as s tro n g  as in  the period  p r io r  to  1960. Second, th e re  was

a continued d ecline  in  employment in  the high-wage petroleum  in d u stry . 
Third, the m ixture of new in d u stry  moving in to  the  s ta te  was heav ily

weighted towards firm s whose hourly wage ra te s  were le s s  than the

n a tio n a l average (Warner, 1973, p. 14).
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Regional In e q u a litie s  In  Educational Achievement L evels: 1940-1970

In th is  se c tio n , a v a ria b le  th a t  I s  more s o c ia l  in  n a tu re  w i l l  be 

analyzed. The s e t  of data  to  be used w i l l  be th e  percentage of males 

23 years o ld and o ld e r who have completed a  minimum o f 4 years o f high 

school. The data  fo r female education le v e ls  were n o t used because 

the male and female education  le v e ls  c o r re la te  very h igh ly  ( r  = +.93 

fo r 1970). The purpose of analyzing  th is  v a r ia b le  I s  to  measure an 

ac tu a l condition  (education le v e l)  r a th e r  than some form of expenditu res 

towards educational o b je c tiv e s , e .g .  d o lla rs  expended p er p u p il.

A nalysis o f Variance

The a n a ly s is  o f variance fo r  education  le v e ls  was performed on the 

annual Z-scores fo r  the years 1940, 1950, 1960, and 1970. The r e s u l ts  

o f the ANOVA are  shown In Table 17.

TABLE 17

STATEWIDE EDUCATION ANALYSIS OF VARIANCE

Year Variance Among Regions 
(?b)

Variance W ithin Regions
(V F -ra tlo

1930 17.38 .34 49.79
1940 16.89 .34 49.26
1950 16.82 .34 48.44
1960 17.77 .30 58.32
1970 15.82 .38 41.05

Source: A uthor's computations

The variance among regions decreases c o n s is te n tly  from 1940 to  1970; 

th is  decrease Is  accompanied by a c o n s is te n t Increase  o f the variance w ith in  

reg io n s. The F - ra tlo  fo r th e  education v a r ia b le  shows a steady decrease
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from 1940 to  1970 (Figure 24). A d iffe ren c e  o f means t e s t  in d ica ted

th a t  the means o f th e  reg ions fo r  each year a re  s ig n if ic a n tly  d if f e re n t

a t  the .05®^ le v e l .  The tren d  o f the  F - ra t io  i s  a  c le a r  in d ic a tio n  of

an o v e ra ll  convergence p rocess. The convergence process in d ica ted  by

the  tren d  o f  th e  F - ra tio s  i s  concomitant w ith  an in c reas in g  in te rre g io n a l

e q u a lity  (decreasing  V^) and a decreasing  in tra re g io n a l  eq u a lity

( in c reas in g  V ) .w

C o e ff ic ie n t o f V aria tion

A c o e f f ic ie n t  o f v a r ia t io n  fo r  the  education  d a ta  was c a lcu la ted  

from the  raw d a ta , and the  r e s u l ts  are  shown in  Table 18.

TABLE 18

STATEWIDE COEFFICIENT OF VARIATION FOR EDUCATION

Year C o e ffic ie n t

1940 .327
1950 .344
1960 .308
1970 .209

Source: A uthor's  conq>utations

The c o e f f ic ie n t  o f v a r ia t io n  p lo tte d  in  F igure 25 in d ic a te s  a 

s l ig h t  divergence between 1940 and 1950 as th e  c o e f f ic ie n t increased  

s l ig h t ly  from .327 to  .344; th is  in d ic a te s  a  s l ig h t  divergence fo r  the  

ed u ca tio n a l achievement le v e l during the  1940's .  Between 1950 and 1970, 

the c o e f f ic ie n t  s te a d ily  decreased during a p rocess o f convergence.

The o v e ra ll  trend  in d ica ted  by the c o e f f ic ie n t  i s  one o f convergence 

fo r  the e n t i r e  s t a t e .
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FIGURE 24

EDUCATIONAL ACHIEVEMENT F-RATIOS 
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FIGURE 25

COEFFICIENT OF VARIATION 
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Lorenz Curve A nalysis

The Lorenz Curve an a ly s is  i s  based on the t o t a l  nunber o f  males 25 

years old and o ld e r who have completed a t  l e a s t  4 years of h igh  school 

(Table 19). Lorenz Curves were ca lcu la ted  fo r each of the  sp e c if ie d  years, 

The summary o f curves (Figure 26) in d ica te s  a steady p rogression  

toward the 45 degree e q u a lity  l in e  from 1940 to  1970; the  movement of 

the curves shows a s tro n g  convergence process. A more exact measure 

of the convergence process i s  in d ica ted  by the in c reas in g  a rea  under 

each curve (Table 19 ) .  The area  increases from 81 percen t in  1940 

to 99 percent in  1970.

The Lorenz Variance Index i s  shown on Figure 27. The o v e ra ll 

trend  shown on Figure 27 i s  one of convergence over th e  time period  

by a l l  regions on th e  zero e q u a lity  l in e .  Region I  c o n s is te n tly  has 

a p o s itiv e  index. This index declines from 14 in  1940 to  1 in  1970.

Region I  had 23 percen t o f th e  s t a t e 's  population  in  1940 and 39 per 

cent o f the males 25 and o ld e r  w ith  4 years of high school. By 1970, 

Region I  had 43 per cen t of the population and 45 per cen t o f  the  

schooled males. Region I  has been approaching the zero e q u a lity  index 

since 1940. Region I I  shows an in te re s t in g  p a tte rn . This reg ion  

went from an index of -4  in  1940 to  a zero e q u a lity  index in  1950, and 

then to  an index of 1 and 2 in  1960 and 1970. This means th a t  Region 

I I  went from a s i tu a t io n  o f  having a la rg e r  share o f the  s t a t e 's  

population than o f i t s  schooled males to a s itu a t io n  of having a la rg e r  

share o f the s t a t e 's  schooled males than o f i t s  popu la tion .

Region I I I  has c o n s is te n tly  experienced a negative  index, b u t the 

trend  fo r  th is  region has been one of approaching the zero e q u a lity
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TABLE 19 

LORENZ CURVE DATA FOR EDUCATION

Region Year
1940 1950 1960 1970

I  % population 23 32 40 43
% males educated 39 42 45 45
rank 4 4 4 4
variance index 14 7 3 1

I I  % population 25 23 21 20
% males educated 23 23 22 21
rank 2 2 2 2
variance index -4 0 1 2

I I I  % population 37 33 30 28
% males educated 31 29 28 27
rank 3 3 3 3
variance index -5 -4 -2 -1

IV % population 15 12 9 9
% males educated 7 6 55 7
rank 1 1 1 1
variance index -20 -20 -17 —8

Area under curve 81% 82% 98% 99%

Source: A uthor's  computations
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FIGURE 26
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FIGURE 27
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index very c lo se ly . By 1970, Region I I I  had an index of -1 . Region 

IV has c o n s is te n tly  had the h ig h est negative index of a l l  o f the  reg io n s. 

While the o th e r regions were converging on the zero eq u a lity  index 

between 1940 and 1960, Region IV showed a ra th e r  s ta b le  p a tte rn  of a high 

negative index. Between 1950 and 1960, Region IV d id  begin to approach 

th e  zero e q u a lity  l in e .  Between 1960 and 1970, Region IV showed a 

very n o ticeab le  trend  towards the zero e q u a lity  l in e .

Figure 27 shows th a t a l l  o f  the  regions of Oklahoma are approach

ing  a more eq u itab le  d is tr ib u tio n  of population and schooled males, 

bu t i t  i s  s t i l l  apparent th a t  the medium-low and low s ta n d a rd -o f- liv in g  

regions have a le s s  e q u ita b le  share of such in d iv id u a ls  than do the 

medium-high and high s ta n d a rd -o f- liv in g -re g io n s .

Williamson In eq u a lity  Index

Williamson In eq u a lity  Indices were ca lcu la ted  fo r  each region on 

each year. Regional Z -scores were ca lcu la ted  as in p u t fo r  the calcu

la tio n  of the in d ices  which are  shown in  Table 20.

TABLE 20

WILLIAMSON INEQUALITY INDICES FOR EDUCATION

Region Year
1940 1950 1960 1970

I .18 1.28 1.28 1.20
I I .09 .44 1.95 1.08

I I I 2.08 1.20 1.47 1.35
IV .33 1.37 9.72 2.38

Source: Author's computations
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The Ind ices from Table 20 are  p lo tte d  and a re  shown in  Figure 28. 

Trend l in e s  fo r  each region a re  shown in  Figure 29. The tren d  l in e  

fo r  Region I  shows an o v e ra ll  low degree o f d ivergence; th i s  trend  

i s  somewhat m isleading. Although the index fo r Region I  d id  in crease  

from 1940 to  1950, the  index shows a s ta b i l iz a t io n  from 1950 to  1970. 

Region I I  shows an o v e ra ll  tren d  of divergence. This reg ion  had an 

in c reasin g  in e q u a lity  index from 1940 to  1960. Since 1960, Region I I  

has experienced convergence. Region I I I  experienced convergence from 

1940 to 1950 when i t s  in e q u a lity  index declined  from 2.08 to  1.20. 

Since 1950, Region I I I  has had a ra th e r  s ta b le  index. Region IV had 

a very low in e q u a lity  index in  1940; a t  th is  tim e. Region I I I  had a 

g rea te r  in e q u a lity  index than Region IV. By 1950, Region IV had d i

verged to  become th e  region  w ith  the g re a te s t  amount o f in e q u a lity .

The in e q u a lity  index fo r  Region IV jumped g re a tly  in  1960 to  9.72.

From 1960 to  1970, th e  index declined  (converged) to  2 .38; b u t Region 

IV s t i l l  remains th e  region w ith  the g re a te s t  in e q u a lity  index.

The tren d s fo r  reg io n a l in e q u a li t ie s  in  education le v e ls  shown on 

Figure 28 a re  ra th e r  in te re s t in g .  From 1940 to  1950, a l l  o f  the 

regions became much more a lik e  in  degree o f in e q u a lity . From 1950 to 

1960, the regions spread  ap a rt g re a tly ; Regions I  and I I I  remained 

ra th e r  s ta b le ,  bu t Regions I I  and IV experienced divergence. By 1970, 

the gap of reg io n a l in e q u a lity  ind ices closed once again b u t w ith  the  

lowest s ta n d a rd -o f- liv in g -re g io n  s t i l l  m aintaining the h ig h e s t degree 

o f in e q u a lity  in  education le v e l .

A very s im ila r  p a tte rn  fo r Region IV was p rev iously  found fo r 

p e r ca p ita  personal income (p. 87 ) .  Educational achievement le v e ls



101

FIGURE 28
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FIGURE 29

WILLIAMSON INEQUALITY INDEX 
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and income have been found to  be h igh ly  c o rre la te d  (O m a ti, 1966, 

p. 62). The g rea t jump in  the  Williamson In eq u a lity  Index fo r  Region 

IV on educa tio n a l achievement le v e ls  and p er c a p ita  p erso n a l income 

during th e  1940s i s  re la te d  to  m igration p a tte rn s  in  th e  s ta t e .

During th e  1940 to  1950 p e rio d . Region IV had a percen tage change in  

n e t m igration  of - .3 7 ;  the  change fo r Region I  during  th is  period 

was +.13. These were the h ig h es t n egative  and h ig h e s t p o s it iv e  n e t 

m igrations fo r a l l  o f  the reg ions over the study y e a rs .^

Regional In e q u a li t ie s  in  Q uality  o f Housing: 1940-1970

That the  q u a li ty  o f housing i s  an e s s e n t ia l  in g re d ie n t in  each 

in d iv id u a l 's  pe rcep tio n  o f h is  w ell-b e in g , s ta tu s ,  and opportun ity  i s  

a tru ism  worth re s ta tem en t. P eo p le 's  behavior and a t t i tu d e s  w ith 

regard to  many fa c e ts  o f the  t o t a l  environment a re  p erv asiv e ly  in fluenced  

by physica l cond itions of home and neighborhood (Hagle, 1972, p . 1 ).

In h is  fa c to r  an a ly s is  o f county housing c h a ra c te r is t ic s  in  Okla

homa, Hagle (1972) found th a t  the percentage o f a l l  occupied housing 

u n its  which have incom plete plumbing f a c i l i t i e s  loaded high and p o si

t iv e ly  on th e  same fa c to r  as the percentage o f u n its  w ith : (1) value

le s s  than $5,000, (2) average more than 1.51 persons p e r room, (3) house

holds of more than e ig h t persons, (4) complete plumbing f a c i l i t i e s  

b u t 1.01 o r  more persons p er room, (5) p roportion  of a l l  vacant fo r 

s a le  housing u n its  w ith incom plete plumbing, (6) p ro p o rtio n  o f u n its  

w ith a shared o r no flu sh  t o i l e t ,  and (7) p roportion  o f u n its  w ith no 

te lephone.

more d e ta ile d  an a ly s is  o f m igration w i l l  be con tained  in  the l a s t  
s e c tio n  o f th is  ch ap te r.
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Also loading  on th is  fa c to r  were a number o f h l ^  negative  load

ings which Included: (1) percentage o f a l l  n o n -re n ta l housing which 

are  fo r s a le  bu t p re se n tly  vacan t, (2) p roportion  o f  a l l  owner occupied 

housing u n its  fo r  which the value was $35,000 o r  more, and (3) per

centage o f t o t a l  county population  liv in g  In urban a reas .

Because o f d i f f i c u l t i e s  In g e ttin g  o b jec tiv e  measures of o th er 

housing q u a lity  v a r ia b le s  fo r p a s t periods of tim e, plumbing has been 

commonly used as the census v a ria b le  rep resen tin g  q u a li ty .

This sec tio n  w i l l  analyze reg io n a l In e q u a li t ie s  In  the q u a lity  

o f housing fo r  the years  1940, 1950, 1960, and 1970. The q u a lity  of 

a p o p u la tio n 's  housing I s  a very key and ta n g ib le  In d ic a tio n  of 

s tan d a rd -o f-llV ln g . Q uality  of housing w i l l  be In d ic a ted  here by 

using a s e t  o f data  on the percentage of occupied dw elling u n its  In 

a county w ith  a bath  o r shower.

A nalysis o f  Variance

The r e s u l ts  of th e  an a ly s is  of variance on th e  q u a lity  o f housing 

u n its  fo r  each of the years are  shown In Table 21.

TABLE 21

STATEWIDE HOUSING ANALYSIS OF VARIANCE

Year Variance Among Regions
(Vb)

Variance Within Regions
(V F -ra tlo

1940 15.84 .38 41.38
1950 19.51 .23 83.94
1960 16.95 .33 50.15
1970 17.98 .29 60.35

Source: Author's confutations
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The variance among reg ions in c reases  from 1940 to  1950, decreases 

from 1950 to 1960, and in creases  from 1960 to  1970. The variance w ith in  

regions a lso  f lu c tu a te s  by decreasing from 1940 to  1950, in c reas in g  

from 1950 to  1960, and decreasing  from 1960 to  1970. The f lu c tu a tin g  

n a tu re  o f V, and V i s  re f le c te d  in  the F - ra tio  which a lso  f lu c tu a te s
D W

in  a p a tte rn  s im ila r  to  (Figure 30). A d iffe ren ce  o f means t e s t  

in d ica ted  th a t th e  means o f the  reg ions a re  s ig n if ic a n t ly  d if f e re n t  

a t  th e  .05 le v e l .  The r e s u l ts  o f the  an a ly s is  o f variance fo r 

q u a lity  o f housing a re  no t very c le a r ,  bu t th e re  i s  a d isce rn ab le  trend  

towards an o v e ra ll  s l ig h t  divergence fo r  th e  e n t i r e  s ta te  as in d i

cated by the F - ra t io .

The o v e ra ll  trends fo r  housing q u a lity  in  Oklahoma between 1940 

and 1970 was th a t  th e  s ta tew ide pooled d is p a r i t ie s  among regions (V^) 

in creased  w hile the  sta tew ide pooled d is p a r i t ie s  w ith in  regions (V^) 

decreased . These trends suggest th a t  between 1940 and 1970, the 

s ta n d a rd -o f- liv in g  regions o f Oklahoma have become in te rn a l ly  more 

homogeneous in  terms of q u a lity  of housing. At th e  same tim e, d i f f e r 

ences between reg ions has tended to  in c rea se .

Hagle (1972, p . 33) suggests th a t  concen tra tions and movements o f 

the population  a re  c lo se ly  re la te d  to  housing q u a li ty . Counties w ith 

f a s t  growing popu la tions have tended to  have h ig h er vacancy ra te s  than 

slow growing coun ties (Hagle, 1972, p . 35). The f a s te s t  growing counties 

in  Oklahoma have been the  urbanized co u n tie s; these  counties have a lso  

had the b e s t housing co n d itio n s. The a n a ly s is  o f variance has in d ic a te d  

divergence between 1940 and 1950, followed by a genera lly  convergent 

trend  between 1950 and 1970. During the  1940 to  1950 time p e rio d , the
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FIGURE 30
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n e t m igration F - ra t io  (see page 145) was much la rg e r  than i t  was fo r  any 

ten  year time period  between 1930 and 1970. Also, during the  1940 

to  1950 time p e rio d , n e t m igration  variance among regions was h ig h e s t 

w hile th a t  w ith in  reg ions was low est. These trends correspond alm ost 

ex ac tly  w ith  the  trends found in  the an a ly s is  o f variance  fo r  housing 

q u a li ty .

During th e  1940 to  1950 time p e rio d . Regions I I ,  I I I ,  and e sp e c ia lly

IV experienced n e t outm igration w hile Region I  experienced n e t  inm ig ration .

People were moving from th e  ru ra l  to  th e  urban a reas . The a n a ly s is

o f variance in d ic a te s  th a t  th e  r e s u l t  o f  th ese  occurrences was divergence

between 1940 and 1950 in  th e  e n t i r e  s ta te  fo r  housing q u a li ty .

C o e ff ic ie n t o f  V aria tio n

C o effic ien ts  o f v a r ia t io n  fo r  the  housing d a ta  were c a lc u la te d  

and shown in  Table 22.

TABLE 22

STATEWIDE COEFFICIENT OF VARIATION FOR HOUSING

Year C o effic ien t

1940 .53
1950 .39
1960 .23
1970 .07

Source: A uthor's  computations

The c o e f f ic ie n ts  o f v a r ia t io n  have been p lo tte d  and a re  shown in  

Figure 31. The trend  o f  the c o e f f ic ie n ts  i s  unm istakably c le a r ;  th e re  i s  

a steady p a tte rn  of convergence from 1940 to  1970.
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FIGURE 31

COFFFICIEI^ OF VARIATION 
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The tren d  of convergence from 1950 to  1970 i s  in  agreement w ith 

the g enera lly  converging tren d  fo r  the same time period  found in  the 

an a ly s is  o f  v a rian ce . The fa c t  th a t  the c o e f f ic ie n t  of v a r ia tio n  

in d ic a te s  convergence and th e  an a ly s is  o f variance in d ic a te s  d iv er

gence between 1940 and 1950 i s  due to  the b a s ic  d iffe ren ce s  in  the 

two measures. The c o e f f ic ie n t  o f  v a r ia tio n  uses the standard  devia

tio n  (O’) w hile the  a n a ly s is  o f variance uses t o t a l  variance (Cf^) 

which i s  subdivided in to  variance  among (V^) and v ariance w ith in  (V^) 

reg ions. I t  i s  the  s iz e  o f  and th a t determ ined the F - ra t io s ,  

and th e re fo re  the d iverg ing  tren d  between 1940 and 1950.

Lorenz Curve A nalysis

The Lorenz Curve a n a ly s is  i s  based on the  t o t a l  number of 

dw elling u n its  p er county w ith  a bath  or shower (Table 23 ). Lorenz 

Curves were ca lcu la ted  and p lo tte d  fo r  each o f th e  s p e c if ie d  years 

(Figure 32). The summary o f  curves in d ic a te s  a steady p rogression  

towards the 45 degree e q u a lity  l in e  from 1940 to  1970; th is  progression  

in d ic a te s  a convergence p ro cess . The area under the  Lorenz Curve 

in creases from 73 p er cent in  1940 to  99 per cent in  1970.

The Lorenz Variance Index shown on F igure 33 in d ic a te s  an o v e ra ll 

trend  o f convergence on the zero e q u a lity  l in e  by a l l  regions over 

the time p erio d . In 1940, th e  in d ices  of the  four reg ions were spread 

a p a r t. Region I  had a very  high p o s itiv e  index o f 17; Region I I  had a 

-1 ; Region I I I  had a -8 ; and Region IV had a very high negative  index of 

-30. Between 1940 and 1960, a l l  o f the reg ions converged on the zero 

eq u a lity  l in e .  In 1970, Regions I ,  I I ,  and I I I  were a l l  remarkably
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TABLE 23 

LORENZ CURVE DATA FOR HOUSING

Region Year
1940 1950 1960 1970

I  % population 23 32 40 43
% q u a lity  housing 44 40 47 43
rank 4 4 4 4
variance index 17 6 5 0

I I  % population 25 23 21 20
% q u a lity  housing 24 25 22 20
rank 2 2 2 2
variance index -1 2 1 0

I I I  % population 37 33 30 28
% q u a lity  housing 28 28 25 29
rank 3 3 3 3
variance index -8 -4 —6 .5

IV % population 15 12 9 9
% q u a lity  housing 4 7 6 8
rank 1 1 1 1
variance index -30 -17 -2 -5

Area under curve 73% 81% 83% 99%

Source: A uthor's  computations
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LORENZ CURVES FOR HOUSING
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FIGURE 33

LORENZ VARIANCE INDEX 
FOR HOUSING
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s im ila r  in  t h e i r  variance index; a l l  o f these regions had a very low 

p o s itiv e  index th a t  was extrem ely close to  the  zero e q u a lity  index.

This s itu a t io n  i s  a lso  shown on Figure 32. Only Region IV m aintained 

a negative  index in  1970. Indeed, Region IV even had an in c re a s in g  

n egative  index from 1960 to  1970.

The Lorenz Variance Ind ices in d ic a te  th a t  between 1940 and 1960, 

the housing q u a lity  d is p a r i t ie s  w ith in  reg ions o f Oklahoma decreased .

By 1970, Regions I ,  I I ,  and I I I  a l l  had p o s itiv e  in d ice s  th a t  were 

very s im ila r . Region IV s t i l l  m aintained a n egative  index in  1970 

which had increased  s in ce  1960, i . e .  by 1970 Region IV s t i l l  had a la rg e r  

share of the s t a t e 's  population  than i t  had o f th e  s t a t e 's  q u a lity  

housing. In 1970, the people o f  Region IV s t i l l  liv e d  in  houses w ith  

more people p e r room, lower v a lu es , and poorer plumbing f a c i l i t i e s  than 

the people o f  the  o th e r  reg ions (Hagle, 1972).

The un c lear r e s u l ts  of th e  an a ly s is  o f  variance are  exp lained  

somewhat by th e  Lorenz Curve a n a ly s is . F igure 33 c le a r ly  shows th a t  

the d is tr ib u tio n  o f  q u a lity  housing , as in d ica ted  by bath  and shower 

f a c i l i t i e s ,  i s  becoming more eq u itab le  in  a l l  reg ions o f th e  s t a t e .  

Although the low est s ta n d a rd -o f- liv in g -re g io n  has a more e q u ita b le  

d is tr ib u tio n  in  1970 than i t  d id  in  1940, i t  s t i l l  remains the  region  

of the s ta te  w ith  the  l e a s t  e q u ita b le  d is t r ib u t io n  o f q u a lity  housing.

Williamson In eq u a lity  Index

Williamson In eq u a lity  Ind ices were ca lcu la ted  fo r each region 

on each y ea r. Regional Z-scores were used as in p u t fo r the c a lc u la 

tio n  of the in d ices  shown in  Table 24.
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TABLE 24
WILLIAMSON INEQUALITY INDICES FOR HOUSING

Region Year
1940 1950 1960 1970

I .51 .18 .72 .33
I I .39 .34 .19 .73

I I I .19 .21 .33 .70
IV .41 .34 3.95 1.11

Source: A u tho r's  co n fu ta tio n s

The a c tu a l in d ic e s  from Table 24 were p lo tte d  and are  shown in  

Figure 34. Trend l in e s  fo r  each reg ion  are  shown in  F igure 35. The 

index fo r Region I  f lu c tu a te s  s l ig h t ly .  The tren d  l in e  fo r Region I 

shows co n fie te  s t a b i l i t y ,  i . e .  the slope o f the l in e  i s  zero . Region I I  

has an index th a t  decreases from 1940 to  1960 (converges). From 1960 

to 1970, Region I I  experiences d ivergence. Region I I I  experiences a 

steady and low degree o f divergence from 1940 to  1970. The o v e ra ll 

trend  fo r Region IV i s  one o f divergence. Region IV*s index decreased 

s l ig h t ly  from 1940 to  1950. From 1950 to  1960, the index junfed  g re a tly . 

By 1970, the index fo r  Region IV had decreased aga in . The jump in  the  

Williamson In e q u a lity  Index fo r  Region IV in  1960 occurred on the  same 

y ear th a t  the  Lorenz Variance Index fo r Region IV approached zero .

The in e q u a lity  index suggests th a t  the  d is tr ib u tio n  o f q u a lity  housing 

among the coun ties o f Region IV was no t as eq u itab le  as th a t  suggested 

by the t o t a l  popu la tion  and t o t a l  number o f q u a lity  housing u n its  used 

to  determine th e  Lorenz Variance Index.

The trends fo r reg io n a l in e q u a li t ie s  in  q u a li ty  of housing shown 

in  F igures 34 and 35 agree somewhat w ith  the tren d s  found in  the  Lorenz
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FIGURE 34

WILLIAMSON INEQUALITY INDICES 
FOR HOUSING
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FIGURE 35

WILLIAMSON INEQUALITY INDEX 
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Curve a n a ly s is . In 1940 and 1950, a l l  o f  the reg ions experienced a 

ra th e r  s im ila r  low degree o f  in e q u a lity . The gap between the  reg io n a l 

in d ices  grew very wide by 1960. By 1970, the gap had c lo sed , but 

Region IV s t i l l  remained as the region w ith the g re a te s t  amount of 

in e q u a lity  in  housing. Except fo r  the h ig h es t s ta n d a rd -o f- l iv in g -  

reg io n , every reg ion  has a h ig h er in e q u a lity  index in  1970 than i t  had in  

1940.

The o v e ra ll  r e s u l ts  o f  the  an a ly s is  of reg io n a l in e q u a l i t ie s  in  

q u a lity  of housing have in d ica ted  a ra th e r  low degree o f in e q u a lity  

fo r  Regions I ,  I I ,  and I I I  over th e  time p e rio d . Region IV s t i l l  

s tan d s-o u t as having the h ig h es t degree of re g io n a l in e q u a lity .

Regional In e q u a li t ie s  in  In fa n t M o rta lity  R ates: 1940-1970

In an e a r l i e r  ch ap te r, i t  was s ta te d  th a t  h e a lth  i s  a very in ço r-  

ta n t  c h a ra c te r is t ic  c o n tr ib u tin g  to  the s ta tu s  o f a p o p u la tio n 's  l iv in g  

s tandard . This se c tio n  w i l l  analyze one aspect o f  a p o p u la tio n 's  

h e a lth , in fa n t m o rta lity  ra te s  fo r  the study years  from 1940 to 1970.

This v a ria b le  takes in to  account a coun ty 's  b i r th  r a te  as w e ll as i t s  

in fa n t m o rta lity  r a te  (deaths of in fa n ts  under one y e a r  o ld ) . In o rder 

to avoid the problem o f having the number o f deaths re p o rte d  in f la te d  

fo r  counties w ith  one o r more la rg e  h o s p ita ls ,  th e  d a ta  were ca lcu la ted  

per 1,000 l iv e  b i r th s  by county of residence ra th e r  than by the  county 

o f occurrence.

In fa n t m o rta lity  i s  used as a su rrogate  fo r th e  general le v e l o f 

h e a lth  o f the  p o p u la tio n , and as a measure o f access to  m edical care 

f a c i l i t i e s .  The O ffice  o f  Economic O pportunity has used in fa n t  m o r ta li t ie s  

as one o f the  poverty  in d ic a to rs  in  i t s  community p r o f i le s  (Smith, 1973, 

p. 17).
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Analysis of Variance
The an a ly s is  o f variance was performed on the In fa n t m o rta lity  

d a ta  fo r  each y ear; the  r e s u l t s ,  shown In  Table 25, In d ica te  th a t  

th e re  has been very l i t t l e  change In  the  d is p a r i t ie s  both among and 

w ith in  th e  s ta n d a rd -o f- llv ln g  re g io n s .

TABLE 25

STATEWIDE INFANT MORTALITY ANALYSIS OF VARIANCE

Year Variance Among Regions 
( \)

Variance Within Regions
(V

F - ra t lo

1940 1.13 .98 1.15
1950 .99 .99 1.00
1960 1.14 .98 1.15
1970 .37 1.01 .37

Source: A uthor's  computations

The variance among regions decreases s l ig h t ly  from 1940 to  1950, 

Increases s l ig h t ly  from 1950 to  1960, and decreases from 1960 to  1970.

The o v e ra ll tren d  I s  one o f d ecreasing  variance among reg io n s. The 

decrease In  variance among reg ions from 1960 to  1970 I s  th e  only sub

s t a n t i a l  change fo r  the study y ea rs . From 1940 to  1960, was very low. 

I . e .  the four reg ions were very much a l ik e  w ith  regards to  In fan t 

m o rta lity  r a te s .  Between 1960 and 1970, the  regions of th e  s ta te  

became even more a lik e  as In d ic a ted  by the fu r th e r  decrease In V^.

During the 1960's Improved p u b lic  h e a lth  se rv ic e  and p reven tive  Innocu- 

la t lo n  p a r t ic u la r ly  b en e fited  the  poor. The decade of the  1950's was 

a prosperous one fo r  Oklahoma when the s ta te  began to  experience substan

t i a l  In d u s tr ia l  growth (Warner, 1973, p . 14). The le v e l  o f the s t a t e 's
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o v e ra ll h e a lth  i s  r e la te d  to  i t s  economic p ro g ress, p u b lic  h e a lth , le v e l

o f education , and housing q u a li ty . In a l l  of these  a re a s , th e re  has been

g en era lly  sta tew ide convergence in  the p as t two decades.

The variance w ith in  reg ions shows an o v e ra ll trend  o f rem aining

s ta b le  from 1940 to  1970, In 1950, was equal to  V^. By 1970,

V was alm ost th re e  times g re a te r  than V, . The o v e ra ll trend  fo r  the
W D

F -ra tio  (F igure 36) i s  one o f s l ig h t  convergence from 1940 to 1970. 

Throughout the study p e rio d , the magnitude o f the variance both among 

and w ith in  the reg ions has been sm all. The o v e ra ll converging tren d  

o f the F - ra tio  i s  exp lained  by decreasing  variance among regions 

ra th e r  than an in c re a s in g  v ariance  w ith in  reg io n s, A d iffe ren ce  of 

means t e s t  in d ic a ted  th a t  th e  means o f the  regions were no t s ig n i f i 

can tly  d if f e r e n t  a t  the  .05®^ le v e l .

C o effic ien t o f V aria tio n

C o e ffic ie n ts  o f v a r ia t io n  fo r  the e n t i r e  s ta te  were c a lc u la te d  

on the  raw d ata  fo r  each o f th e  y e a rs . The r e s u l ts  of these  c a lc u la 

tio n s  are  shown in  Table 26.

TABLE 26

STATEWIDE COEFFICIENT OF VARIATION FOR INFANT MORTALITIES

Year C o effic ien t

1940 .31
1950 .34
1960 .49
1970 .47

Source: Author?s computations



F-RATIO

120
FIGURE 36

INFANT MORTALITY F-RATIOS 
FOR THE ENTIRE STATE

6

5

4

3

2

1

1970I96019501940

YEAR

SOURCE: author's computations



121

The c o e ff ic ie n ts  were p lo tte d , and the r e s u l ts  shown on F igure 37 

In d ic a te  th a t  th e  c o e f f ic ie n t  o f v a r ia tio n  Increases s te a d ily  from 

1940 to 1960 w ith a s l ig h t  decrease in  1970. I t  should be kep t In  mind 

th a t  the moderate le v e l o f divergence between 1940 and 1960 as In d i

cated  by the c o e f f ic ie n t  o f  v a r ia tio n  Is  based on the  mean and standard 

dev ia tion  of the e n t i r e  s t a t e .  The mean and standard  d ev ia tio n  fo r 

each year was c a lc u la te d  from th e  raw d a ta . The c o e f f ic ie n t  Is  a lso

not s e n s it iv e  to  th e  d is t in c t io n  between V, and V th a t  Is  made In an
D w

an a ly s is  of variance .

The r e s u l ts  o f the  c o e f f ic ie n t  o f  v a r ia tio n  suggest th a t  between 

1940 and 1960, the mean number o f In fa n t m o r ta l i t ie s  fo r  the counties 

of Oklahoma decreased w hile the  d isp e rs io n  around the  mean (standard  

dev ia tion ) remained s ta b le .  By 1970, the mean and s tandard  dev ia tion  

both increased  s l ig h t ly .  This I s  a c le a r  In d ic a tio n  o f divergence a t  

the s ta te  le v e l .

Lorenz Curve A nalysis

The Lorenz Curve an a ly s is  was based on the t o t a l  number o f In fan t 

m o r ta li t ie s  p e r county (Table 27).  Lorenz Curves were c a lcu la te d  and 

p lo tte d  fo r each of th e  sp e c ifie d  years (Figure 38). The summary of 

curves In d ica te s  th a t  between 1940 and 1970, th e re  has been a  ra th e r  

s ta b le  s i tu a t io n .  The closeness of the curves to  the  45 degree e q u a lity  

l in e  In d ic a te s  the  n ea r equal d is tr ib u t io n  of In fa n t m o r ta l i t ie s  over 

the  population . The variance  Ind ices (Table 27) are  a l l  very low; th is  

a lso  In d ic a te s  th e  n ea rly  equal d is tr ib u tio n  o f in fa n t m o r ta l i t ie s .

In 1940 and 1950, th e  a rea  under th e  Lorenz Curve remained a t  82 p er cent.
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FIGURE 37

COEFFICIENT OF VARIATION 
FOR INFANT MORTALITY
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TABLE 27

LORENZ CURVE DATA FOR INFANT MORTALITY

Region Year
1940 1950 1960 1970

I  % popula tion 23 32 40 43
% in fa n t  m o rta lity 24 33 44 45
rank 3 3 4 4
variance index 1 1 3 1

I I  % population 25 23 21 20
% in fa n t  m o rta lity 21 21 19 18
rank 2 2 2 2
variance index -6 -3 -4 -4

I I I  % population 37 33 30 28
% in fa n t m o rta lity 38 34 28 28
rank 4 4 3 3
variance index 0 2 -2 0

IV % popu lation 15 12 9 9
% in fa n t  m o rta lity 17 12 9 9
rank 1 1 1 1
variance index 4 0 0 0

Area under curve 82% 82% 81% 82%

Source: A uthor's  computations



124

FIGURE 38

LORENZ CURVES FOR INFANT MORTALITY

% In fa n t M orta lity

100

10040 60 80200

% of Population

1940
•1950
•1960
•1970

Source ; Author’s computations



125

The Lorenz Variance Index i s  shown in  Figure 39. The trend  i s  fo r 

the regions to  converge on the zero e q u a lity  l in e  between 1940 and 

1950, and then to  m aintain a ra th e r  s ta b le  p o s itio n  to  1970. In 1940, 

Region IV had th e  h ig h es t p o s it iv e  index w ith  a 4 .0 . Unlike th e  pre

v iously  analyzed v a r ia b le s , th is  v a ria b le  i s  a n egative  one, i . e .  a 

high in fa n t m o rta lity  r a te  i s  u n d esirab le . For th is  reaso n . Region IV 

has a 4 .0  index fo r  1940 when i t  had 15 per cent o f  th e  s t a t e 's  popu

la t io n  and 17 per cent o f the  s t a t e 's  in fa n t m o r ta l i t ie s .  By 1950, 

Region IV reached an equal d is tr ib u tio n  s itu a t io n  (zero index) which i t  

m aintained to  1970. Region I I  shows-up on Figure 36 as the  region 

w ith the h ig h est n egative  index between 1940 and 1970, i . e .  th is  region 

c o n s is te n tly  has a lower share o f the s t a t e 's  in fa n t m o r ta l i t ie s  than i t  

has of the s t a t e 's  pop u la tio n . Region I I I  s ta r te d  w ith  a  zero index 

in  1940, went to  a 2 .0  in  1950, a -2 .0  in  1960, and back to  zero in  

1970. Region I  has c o n s is te n tly  had a p o s it iv e  index. By 1960,

Region I  had th e  h ig h est p o s it iv e  index. The poor showing of Region I  

on th is  h e a lth  in d ic a to r  seems to be d ire c t ly  re la te d  to  the degree of 

u rban iza tion  in  th ese  co un ties. D is tress  areas o f c i t i e s  can d isp lay  

very poor h e a lth  co n d itio n s. The magnitude o f these  urban pathologies 

can e a s i ly  overshadow those in  d is tr e s s  areas of r u r a l  reg io n s, but 

are  masked by per ca p ita  s t a t i s t i c s .

Williamson In e q u a lity  Index

Williamson In eq u a lity  Indices were ca lcu la ted  fo r  each region on 

each year w ith  the r e s u l ts  shown in  Table 28.
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FIGURE 39

LORENZ VARIANCE INDEX 
FOR INFANT MORTALITY
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FIGURE 40

WILLIAMSON INEQUALITY INDICES 
FOR INFANT MORTALITY
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FIGURE 41

WILLIAMSON INEQUALITY INDEX 
TRENDS FOR INFANT MORTALITY
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TABLE 28
WILLIAMSON INEQUALITY INDICES FOR INFANT MORTALITY

Region Year
1940 1950 1960 1970

I .23 .40 .72 1.96
I I .41 1.34 2.02 4.41

I I I .27 2.19 1.24 4.49
IV .64 .67 2.96 5.83

Source: A uthor's computations

The in d ices  were p lo t te d  and a re  shown in  Figure 40; trend  l in e s  

fo r each region are  shown in  F igure 41. The o v e ra ll trend  fo r  every 

reg ion  i s  one of d ivergence. The tren d  l in e  fo r  Region IV has the  

g re a te s t d iverg ing  s lo p e , followed by Regions I I I ,  I I ,  and I  re sp e c tiv e ly . 

In 1940, a l l  of th e  reg ions had veiry s im ila r  in e q u a lity  in d ic e s . By 

1970, every reg ion  had diverged, and th ere  were g re a te r  d iffe ren ces  

between the in d ices  of the  reg ions than th e re  had been in  1940.

In 1970, th ere  were g re a te r  in e q u a li t ie s  in  the in fa n t m o rta lity  

v a ria b le  than th ere  had been in  a l l  previous y ears . The re s u l ta n t  

divergence trends shown by the Williamson In eq u a lity  Ind ices are  in  

agreement w ith s im ila r  trends found in  the c o e f f ic ie n t o f  v a r ia t io n  

and the Lorenz Variance Index.

The Williamson In eq u a lity  Ind ices in d ica te  in c reasin g  d is p a r i t ie s  

among the counties w ith in  each reg ion . This does no t mean th a t  h e a lth  

conditions as in d ica ted  by in fa n t m o rta lity  ra te s  are  becoming worse.

The d iverg ing  in d ices  should be in te rp re te d  only in  terms of the degree 

o f d is p a r i ty  among the  coun ties of each reg io n . Indeed, the find ings 

described  prev iously  in  th is  se c tio n  in d ic a te  an inq>rovement in  h e a lth  

c o n d itio n s .
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Although In fan t m o rta lity  ra te s  were higher in  1940 than in  

1970, the degrees of d isp a r ity  among th e  counties o f each region 

were sm all (F igure 40). By 1970, in fa n t m o rta lity  ra te s  were lower; 

bu t d is p a r i t ie s  were g re a te r . The growth in  d is p a r i t ie s  from 1940 

to 1970 i s  an in d ic a tio n  o f urban and ru ra l  d iffe re n c e s . During th is  

period  in  Oklahoma, u rban ization  proceeded; by 1960, Oklahoma had 

60.94 per cen t of i t s  population re s id in g  in  urban areas (Adams, 1971, 

p . 21), The tren d s in  d is p a r i t ie s  in  in fa n t m o r ta l i t ie s  were g rea tly  

a ffe c te d  by th e  growing u rb an -ru ra l d iffe ren ces  w ith in  the s tan d ard - 

o f - l iv in g  reg io n s. I t  should be kep t in  mind th a t  the find ings of a l l  

o f  the approaches in  th is  se c tio n  p o in t to  the f a c t  th a t  th e re  have not 

been g rea t d iffe ren ce s  in  in fa n t m o rta lity  ra te s  between 1940 and 1970 

among th e  reg ions.

Regional In e q u a litie s  in  Divorce R ates: 1950-1970

Community cohesion and family s t a b i l i t y  a re  im portant aspects  of 

the s ta n d a rd -o f- liv in g  of a population . A h i ^  s ta n d a rd -o f- liv in g  

and a high degree o f economic growth do not n e c e ssa r ily  mean th a t a 

population  w i l l  be more con ten t. I t  i s  r a th e r  d i f f i c u l t  to  measure 

in ta n g ib le  emotions such as s a tis fa c t io n  and happiness. In th is  

se c tio n , an attem pt i s  made to analyze family s t a b i l i t y  as a mani

fe s ta tio n  o f p ersonal s a tis fa c t io n . The data  w i l l  be the annual 

number of d ivorces and annullments p er 1,000 m arriages by county o f 

residence fo r  the  years 1950, 1960, and 1970 as these  v i t a l  s t a t i s t i c s  

were not re g u la rly  reported  to the fe d e ra l government in  e a r l i e r  y ea rs . 

Although some s ta te s  d id m aintain a c e n tra l  f i l i n g  system on the number 

o f d ivorces and m arriages p r io r  to  1950, Oklahoma did n o t.
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Analysis of Variance
The an a ly s is  of variance was performed fo r the years 1950, 1960, 

and 1970, w ith the r e s u l ts  shown in Table 29. The variance among 

regions s te a d ily  decreases from 1950 to 1970; the g re a te s t  decrease 

occurring  during the 1950 to  1960 period . Variance w ith in  regions 

a lso  decreased s te a d ily  from 1950 to 1970. The o v e ra ll  trends o f V̂  

and suggest th a t  fo r  d ivorce r a te s ;  (1) the s ta n d a rd -o f- liv in g

TABLE 29

DIVORCE ANALYSIS OF VARIANCE

„ „ Variance Among Regions Variance Within Regions „ . ,Year F -ra tio

1950 4.37 .83 5.21
1960 1.02 .37 2.69
1970 .06 .05 1.10

Source: A uthor' s computations

regions of Oklahoma a re  becoming more a l ik e , (2) the regions a re  becoming 

more in te rn a l ly  homogeneous. The lessen ing  of d iffe re n c es  both  w ith in  

and among the regions i s  re f le c te d  in  the  s te a d ily  decreasing  F -ra tio  

(Figure 42). An F - te s t  o f the 1950 F - ra tio  in d ic a te s  th a t  the means 

o f the regions were s ig n if ic a n t ly  d if fe re n t a t  the . 0 5 le v e l .  In 

1960, the means o f the  regions were near equal, i . e .  the c a lcu la ted  F 

was 2.69 and th e  F -tab le  value was 2 .69. By 1970, the  F - te s t  in d ica ted  

th a t the means of th e  reg ions were not s ig n if ic a n t ly  d if fe re n t  a t  the  .05oC 

le v e l .
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FIGURE 42

DIVORCE F-RATIOS 
FOR THE ENTIRE STATE
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Coefficient of Variation
The c o e f f ic ie n t  o f v a r ia t io n  fo r  each year was ca lcu la ted  from the 

raw data (Table 30). The c o e f f ic ie n t  decreases g re a tly  from 1950 

to 1960. In 1950, the  la rg e  degree o f d isp e rs io n  I s  In d ica ted  by a 

c o e f f ic ie n t  o f 1 .21; the standard  d ev ia tio n  o f 793.7 was la rg e r  than 

the mean of 653.5. The magnitude o f th e  1950-1960 decrease o f the

TABLE 30

STATEWIDE COEFFICIENT OF VARIATION FOR DIVORCE

Year C o effic ien t

1950 1.21
1960 .52
1970 .50

Source: A u thor's  co n fu ta tio n s

c o e f f ic ie n t  agrees w ith  the decrease found fo r  V̂  and V  ̂ In  the  an a ly s is  

of v arian ce . From 1960 to  1970, the c o e f f ic ie n t  decreased s l ig h t ly .

The o v e ra ll  trend  fo r  d ivorce r a te s  in  Oklahoma s in ce  1950 has been one 

of convergence (F igure 43).

Lorenz Curve A nalysis

The Lorenz Curve a n a ly s is  was based on the  t o t a l  nu n te r of d ivorces 

and annullm ents p e r county (Table 31). Lorenz Curves were c a lc u la te d  

fo r  1950, 1960, and 1970 and a re  shown In  Figure 44. From 1950 to 

1960, the curve converged s l ig h t ly  w ith  the  e q u a lity  l in e .  The curve 

remained ra th e r  s ta b le  from 1960 to  1970. These s i tu a t io n s  a re  re 

f le c te d  by the a rea  under th e  curve fo r  each year (Table 31): 80 p er

cent In 1950, 82 p e r cent in  1960, and 82 per cent In  1970.
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FIGURE 43
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TABLE 31 

LORENZ CURVE DATA FOR DIVORCE

Region Year
1950 1960 1970

I  % population 32 40 43
% divorces 48 50 53
rank 4 4 4
variance index 11 6 6

I I  % popula tion 23 21 20
% divorces 16 17 15
rank 2 2 2
variance index -10 -6 -8

I I I  % population 33 30 28
% divorces 26 24 24
rank 3 3 3
variance index -7 -6 -5

IV % population 12 9 9
% divorces 10 9 8
rank 1 1 1
variance index —6 0 -4

Area under curve 80% 82% 82%

Source; A uthor's computations
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FIGURE 44

LORENZ CURVES FOR DIVORCE
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The Lorenz Variance Index (Table 31) was p lo tte d  fo r each reg ion  

on each year (F igure 45). The reg ions were g rea tly  d if f e r e n t  in  1950. 

Region I  c o n s is te n tly  had the  h ig h est p o s it iv e  index from 1950 to  1970. 

Since th is  index i s  a neg a tiv e  one, i . e .  a p o s itiv e  score i s  a more v 

unfavorable score fo r  a  region than a n egative  score s ince  i t  in d ic a te s  

a h igher percentage o f the t o t a l  number of d ivorces in  the s t a t e .

Region I  shows-up very unfavorably on th e  divorce v a r ia b le . The reg ion  

w ith  the second h ig h es t incidence of d ivorces i s  Region IV. From 

1950 to 1960, a l l  o f  the reg ions converged on th e  zero e q u a lity  index. 

From 1960 to  1970, Region I  remained s ta b le ;  Regions I I  and IV had 

in c reasin g  n egative  in d ic e s ; and Region I I I  had a decreasing  n eg a tiv e  .-  

index.

W illiamson In eq u a lity  Index

The Williamson In eq u a lity  Ind ices fo r  divorce were c a lc u la te d  fo r 

each year w ith  th e  r e s u l t s  shown in  Table 32.

TABLE 32

WILLIAMSON INEQUALITY INDICES FOR DIVORCE

Region Year
1950 1960 1970

I .59 .65 .49
I I 1.07 1.22 .96

I I I 1.20 1.65 1.89
IV .80 2.71 2.21

Source: Author's confutations
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FIGURE 45

LORENZ VARIANCE INDEX 
FOR DIVORCE
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The a c tu a l Ind ices were p lo tte d  (F igure 46). Trend lin e s  fo r 

each region are  shown In  Figure 47. Region I  has experienced the low est 

degree of In e q u a lity  from 1950 to  1970. The tren d  fo r  Region I  has been 

one o f s l ig h t  convergence. Region I I  has follow ed a p a tte rn  of conver

gence very s im ila r  to  th a t  o f Region I ,  b u t the In e q u a lity  fo r  Region

I I  has been g re a te r  on each y ea r. The tren d  of th e  Index fo r  Region

I I I  has been one o f  in c re a s in g  divergence from 1950 to  1970. Region

IV has a sm aller In e q u a lity  index than Regions I I  and I I I  in  1950.

By 1960, Region IV had the  h ig h es t degree o f re g io n a l In eq u a lity  In  

divorce. The o v e ra ll  tren d  fo r  Region IV has been one of divergence.

The r e s u l ts  from th e  various In eq u a lity  measures o f  divorce ra te s  

are somewhat Inconclusive due to  the  lack  of da ta  p r io r  to  1950, bu t 

sev era l trends have been exposed. The a n a ly s is  o f  v a rian ce . C o effic ien t 

of V aria tio n , Lorenz Curves, and Lorenz V ariance Index a l l  In d ica te  th a t  

In 1950 the d iffe re n c es  among the regions was g r e a te s t .  Between 1950 

and 1960, the t o t a l  s ta tew id e  degree of d is p a r i ty  decreased s u b s ta n tia lly  

and I t  s ta b i l iz e d  between 1960 and 1970. The s ta tew id e  mean number of 

d ivorces p er 1,000 m arriages decreased g re a tly  from 653.50 In 1950 

to 377.33 In 1960. By 1970 the mean had decreased s l ig h t ly  to  355.67.

In 1950, the mean number o f d ivorces In  Region I  was s l ig h t ly  below 

th a t of the s ta t e .  In 1960 and 1970, the mean fo r  Region I  g rea tly  

exceeded the s ta te  mean. Although the s ta tew ide  mean number of divorces 

decreased between 1950 and 1970, th e  mean o f  the f a s t  growing urbanized
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FIGURE 46

WILLIAMSON INEQUALITY INDICES 
FOR DIVORCE
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FIGURE 47

WILLIAMSON INEQUALITY INDEX 
TRENDS FOR DIVORCE
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region in creased . The mean number o f divorces in  Regions I I  and I I I  

were below the s ta te  mean between 1950 and 1970. The counties o f 

Region IV had the  h ig h est mean number o f  divorces in  1950. By 1960,

Region IV s t i l l  had a h ig h er mean than th a t  o f  the r e s t  o f  the  s t a t e ,  

but lower than th a t  o f Region I .  By 1970, Region IV had the  low est mean 

of a l l  o f the reg ions.

These f ig u res  rev ea l th a t  i t  was the  region w ith  the g re a te s t in f lu x  

of people (Region I) and the region w ith  the  g re a te s t ou tm igration  

(Region IV) th a t  experienced the h ig h e s t incidences o f d ivorces between 

1950 and 1960. Regions I I  and I I I  experienced le ss  tu rm oil and d is 

orders during th is  p erio d .

Regional In e q u a litie s  in  Net M igration: 1930-1970

The phenomenon of human m igration  i s  very c le a r ly  a sso c ia ted  w ith  

reg ional d is p a r i t ie s  in  s ta n d a rd s -o f - l iv in g , degrees of s a t i s f a c t io n ,  

le v e l of development of the tra n sp o r ta tio n  in f r a s tru c tu r e ,  e tc .

Between 1930 and 1970, Oklahoma as  a s ta te  was c o n s is te n tly  an 

ex p o rte r o f  people. From 1965 to  1970, the  s ta te  experienced a  n e t  

in -m ig ration  to ta l  o f  4,164 persons (Hadley, 1973, p. 14-15).

This change suggests growth in  popula tion  as w ell as in  economic oppor

tu n i t ie s .  Most lon g -d is tan ce  analyses of m igration conclude th a t  the 

move i s  econom ically m otivated and towards areas of g re a te r  economic 

opportun ity . Regional n e t in -m ig ra tio n  has been equated w ith  economic 

growth (Bohland, 1974, p. 8 ).

This sec tio n  w il l  analyze the percentage change in  n e t m igration  

fo r the ten -y ear p erio d s: 1930-1940, 1940-1950, 1950-1960, and 1960-1970.
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A ll o f the  v a r ia b le s  analyzed to  th is  p o in t have been le v e l v a r ia b le s , 

i . e .  v a r ia b le s  measured a t  fix ed  p o in ts  in  tim e. This v a ria b le  d if f e r s  

in  th a t  i t  measures change through tim e. The percentage change in  n e t  

m igration w i l l  be c a lc u la te d  by a re s id u a l method (Henderson, 1964, 

p. 174):

^ i , l , 2  "  (^1,2  " ^ i , l )  "  ^® i,l,2  " ° i , l , 2 ^

M. - _ = n e t  m igration fo r  county i  between years 
’ * 1 and 2

Pf 2 = population  of county i  a t  year 2

^ = population  o f county i  a t  year 1

B. . 2 = t o t a l  number of b i r th s  in  county i
* * between years 1 and 2 by county of

residence

^ 2 = t o t a l  number o f deaths in  county i
* * between years 1 and 2 by county of

residence

"'=1.1.2 -  ^
1.1

PC^ 1 2 * °  percen t change in  county i  
* * between years 1 and 2

A nalysis o f Variance

The an a ly s is  of variance was performed on th e  percentage change 

n e t m igration d a ta  w ith  the re s u l ts  shown in  Table 33.

Variance among regions in creases  between p e rio d  1 and period  2 

but a f t e r  period  2 th e re  i s  a steady d e c lin e . V ariance w ith in  Regions 

decreases between p erio d  1 and period 2 but from p erio d  2 to  period  4, 

th ere  i s  a steady in c rease  (F igure 48). C lea rly , during Oklahoma's 

g re a te s t  period  of ou t-m ig ra tion  (period  1 ) , V̂  in c reased  w hile V  ̂

decreased . From period  2 to  period  4, the d is p a r i ty  w ith in  regions in 

creased w hile the d is p a r i ty  between reg ions decreased .
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FIGURE 48

VARIANCE AMONG AND WITHIN REGIONS 
FOR NET MIGRATION
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SOURCE: author's computations
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TABLE 33
STATEWIDE MIGRATION ANALYSIS OF VARIANCE

Period Years Variance Among 
Regions (V^)

V ariance Within 
Regions (V^) F -ra tio

1 1930-40 7.71 .86 8.95
2 1940-50 13.79 .60 22.98
3 1950-60 8.22 .78 10.54
4 1960-70 3.14 .95 3.27

Source: A uthor's  computations

From period  1 to  period  2, the urbanized areas of Region I  exper

ienced a n e t in -m ig ra tio n . During these  same p erio d , Region IV exper

ienced the s t a t e 's  h ig h es t percentage in  o u t-m ig ra tio n . These periods 

include the years between 1930 and 1950 when th ere  were la rg e  movements 

o f Oklahomans from ru ra l  to  urban a reas  and to  o th e r s ta te s .  During 

these periods variance among regions in creased  as the  regions d iffe re d  

more in  the n e t m igration c h a ra c te r is t ic s  (Table 35). Between 1950 

and 1970, Region I  continued to experience in -m ig ra tion  but a t  a de

creasing  r a te ;  Regions I I ,  I I I ,  and IV continued to  experience out-m i

g ra tio n  but a t  decreasing  r a te s .  The mass movements of the 1930's  

and 1940*s had subsided . As Oklahoma experienced economic growth during 

the 1950's  and e sp e c ia lly  during the 1960*s, the m igration in to  the 

expanding growth cen te rs  o f Region I  continued bu t a t  a slow er pace.

The changes in  V, and V are  re f le c te d  in  the F - ra tio  (F igure 49).D W
The F - ra tio  increased  from period  1 to  period  2. From period  2 to 

period  4, the F - ra t io  dec lin ed . The o v e ra ll  trend  of the  F -ra tio  has 

been one of convergence. This convergence should only be viewed in  

l ig h t  o f the concomitant changes in  V̂  and V^.
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FIGURE 49

MIGRATION F-RATIOS
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Coefficient of Variation
The c o e f f ic ie n t  o f  v a r ia tio n  was ca lc u la ted  fo r  each o f the  

time periods (Table 34).

TABLE 34

STATEWIDE COEFFICIENT OF VARIATION FOR MIGRATION

Time Period C o e ff ic ie n t

1 1.13
2 .68
3 .67
4 4.25

Source: A uthor’s computations

The trend  o f th e  c o e f f ic ie n t  shown on F igure 50 Is  q u ite  under

s tan d ab le . From p erio d  1 to period  3, th e  tre n d  In  the c o e f f ic ie n t 

Is  one of dec line  (convergence). The changing tren d  to  divergence 

th a t  occurred during period  4 agrees w ith  th e  change In  m igration 

p a tte rn s  found by Hadley (1973). Hadley found th a t  p r io r  to  th e  l a s t  

census period , Oklahoma had c o n s is te n tly  been an ex p o rte r o f  p o p u la tio n . 

However, from 1965 to  1970 the s ta te  had a n e t  In -m ig ra tlon  to t a l  o f 

4,164 persons. During period  4 , Oklahoma experienced a n e t In -m lg ra tlon . 

At the beginning of period  4 (1960), Oklahoma f i r s t  counted more people 

l iv in g  In urban areas than In  ru ra l  a rea s . Although the p a tte rn  changed 

to one of n e t In -m lgratlon  during period  4 , the  mean (Table 35) fo r 

a l l  o f the coun ties  fo r  th a t period  s t i l l  remained n eg a tiv e . I . e .  th e re  

was n e t o u t-m lg ra tlo n . From period  1 to  period  2 , the  n e t m igration  

mean Increased  n eg a tiv e ly . From period  2 to  period  4, the mean de

creased In the  p o s itiv e  d ire c tio n  to  a low n eg a tiv e  value o f - .0 3 .
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FIGURE 50

COEFFICIENT OF VARIATION 
FOR MIGRATION
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TABLE 35
MIGRATION MEANS AND STANDARD DEVIATIONS

Period Mean Standard D eviation

1 —.13 .15
2 -.2 4 .16
3 - .2 0 .13
4 - .0 3 .17

Source: A uthor's  computations

M igration Trends

In p lace of a Lorenz Curve a n a ly s is , a tre n d  an a ly s is  was performed 

on the  m igration v a r ia b le  by reg io n .^  Percentage change in  n e t m igration 

data  fo r  the reg ions a re  shown in  Table 36.

TABLE 36

REGIONAL PERCENTAGE CHANGES IN NET MIGRATION

Region P eriod

I
I I

I I I
IV

.01

.18
-.17
- .02

.13
- .2 0
- .2 6
- .3 7

.08
-.11
- .2 8
- .2 8

.04
- .0 3
—.06
-.0 6

Source: A uthor's  computations

The a c tu a l  reg io n a l d a ta  were p lo tte d  and are  shown on F igure 51. 

F igure 52 shows trend  l in e s  fo r the reg io n s. Region I  has experienced 

a c o n s is te n t in -m ig ra tio n  through a l l  four time p e rio d s; th e  o v e ra ll

See Appendix E fo r  reg io n a l m igration d a ta .
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FIGURE 51

PERCENTAGE CHANGE IN NET MIGRATION
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FIGURE 52

percentage ..CHANGE IN NET MIGRATION TRENDS
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trend  i s  one of s l ig h t  in c rea se . Region I I  has c o n s is te n tly  exper

ienced n e t ou t-m ig ra tio n . From period 1 to  period  3, the trend  

fo r Region I I I  was one o f an in crease  in  ou t-m ig ra tio n . From period 

3 to period 4, Region I I I  has moved in  the p o s it iv e  d ire c tio n . Region 

IV had a very low degree of n e t out-m igration  in  period  1. From period 

1 to period  2, Region IV experienced a g rea te r  percentage change in  ne t 

out-m igration  than any o th e r  region o f the s t a t e .  Although the 

o v e ra ll trend  l in e  fo r region IV shows an increase  in  ou t-m ig ra tion , 

the  a c tu a l p lo t shows th a t  th is  region has s te a d ily  moved in  the p o s i

tiv e  d ire c tio n  during time periods 3 and 4.

Figure 51 shows th a t  the  regions were ranged f a r th e s t  ap a rt in  

percentage change o f n e t m igration in  period 2. In  period  4, the 

ranges have converged on the zero l in e .  The o v e ra ll  trend  fo r the 

s ta te  has been one o f  tu rm oil in  periods 1 and 2, follow ed by s t a b i l 

iz a tio n  in  periods 3 and 4.

Williamson In eq u a lity  Index

Williamson In eq u a lity  Indices fo r each region  during each time 

period were ca lcu la ted  and a re  shown in  Table 37.

TABLE 37

WILLIAMSON INEQUALITY INDICES FOR MIGRATION

Region Time Periods
1 2 3 4

I 3.09 6.39 .47 2.87
I I 2.60 .89 .43 1.18

I I I 1.23 .88 .02 .91
IV 19.28 53.85 28.23 4.93

Source: Author's computations
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The in d ices  were p lo tte d  and are  shown in  F igure 53. Figure 

54 shows trend  l in e s  fo r each region over the  time p e rio d s. Region 

I  shows divergence from period  1 to  period  2. From period  2 to period  

3, convergence occu rs, followed by divergence from period  3 to  period  4. 

The o v e ra ll  trend  fo r  Region I  i s  one of s ta b i l iz a t io n  to  s l ig h t  

convergence, i . e .  in e q u a lity  in  n e t m igration  among th e  counties of 

Region I have a s l ig h t ly  d ec lin in g  tre n d . Both Regions I I  and I I I  

have experienced very s im ila r  s ta b le  tren d s  from p erio d  1 to  period 4. 

The in e q u a lity  in d ices  fo r Region I I  and I I I  were le s s  than the  index 

fo r  Region I  during  each time p e rio d . The g re a te r  degree of in e q u a lity  

among the counties o f Region I  i s  due to the  much h ig h er degree of 

in -m igration  in to  ju s t  two o f the  counties of th e  reg ion : Oklahoma

and Tulsa C ounties. Althougji a l l  o f th e  counties of Region I  had in -  

m igration , the number o f  people e n te r in g  the  Oklahoma C ity  and Tulsa 

m etropolitan  areas  f a r  exceeded m igration in to  G a rfie ld , Washington, 

o r Cleveland C ounties.

Region IV experienced g rea t divergence from period  1 to  period  2, 

From period  2 to  p e rio d  4, Region IV experienced convergence; bu t the 

degree of in e q u a lity  among th e  counties of Region IV has remained 

h igher than th a t  o f  a l l  o f  the o th e r regions during every time p erio d .

The W illiamson In eq u a lity  Index trends shown on Figure 53 are 

in  close agreement w ith  the percentage change n e t m igration  data  fo r 

the regions shown in  Figure 51, i . e .  an In creasin g  range o f in e q u a li t ie s  

between regions from period  1 to  period  2 , followed by a s e t t l i n g  down 

and s ta b i l iz a t io n  from period  2 to  period  4 .
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FIGURE 53

WILLIAMSON INEQUALITY INDICES 
FOR MIGRATION
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FIGURE 54

WILLIAMSON INEQUALITY INDEX 
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Region IV has been ou tstand ing  in  i t s  high ou t-m igration  e sp e c ia lly  

between 1930 and 1950. H is to r ic a l ly ,  th e  d is tr ib u tio n  of Oklahoma's 

population  has been a ffe c te d  by the  supply and lo ca tio n  o f n a tu ra l  

resources (Adams, 1971, p . 20). A gricu ltu re  and mining have employed 

most o f the Oklahoman labo r fo rc e . An example of the  e f f e c t  o f th e  

resource base on popula tion  d en sity  can be found in  the h is to ry  o f 

Ottawa County, With the d iscovery  of lead  and zinc in  Ottawa County 

around 1915, the county became densely populated . Due to  changes in  

mining technology and the  d ep le tio n  o f the high-grade o re , the high 

population d ensity  soon decreased . In i t s  in fancy , Oklahoma's manu

fac tu rin g  a c t iv i ty  was somewhat d ecen tra lized  w ith re sp e c t to  lo c a tio n . 

The e a rly  m anufacturing a c t iv i t i e s  were comprised mainly o f food and 

tim ber p rocessing . With the  d iscovery o f  o i l  and gas, and th e  r i s e  of 

Oklahoma and Tulsa Counties as th e  m anufacturing cen te rs  o f the  s ta te ;  

a reas such as so u th eastern  Oklahoma su ffe red  econom ically. The accom

panying m igration p a tte rn s  r e f l e c t  th is  change in  the  s t a t e 's  resource 

base as w ell as changes in  th e  r e la t iv e  im portant o f  lo c a tio n  fa c to rs  

which favored the la rg e  c e n te rs .^

The resource base concept used here i s  th a t  o f the fu n c tio n a l 
v iew point. For a d e ta ile d  d e sc rip tio n  o f the fu n c tio n a l view point in  
the d e f in it io n  of resources see : Zimmermann, E rich . In tro d u c tio n  to
World Resources. C onstan tin , J . and Peach, W.N. (e d s .) .  N .Y .: 
Harper & Row, 1972.



CHAPTER V

SUMMARY, CONCLUSIONS, AND THOUGHTS FOR THE FUTURE

Summary

Does reg io n a l growth in  a p r iv a te  e n te rp r is e  economy lead  to  the 

convergence of per c a p ita  income, q u a lity  o f housing, h e a lth , educa

tio n  le v e ls ,  and o th e r elements of s tan d a rd -o f- liv in g ?  The answer 

to  th is  question  may in d ic a te  th e  n e c e ss ity  o f form ulating  reg io n al 

development p o lic ie s .  Richardson (1969, p . 55) claims th a t  since 

growth models d i f f e r  g re a tly  in  th e i r  p re d ic tio n s  of the  lik e lih o o d  

of convergence, the question  can only be s e t t l e d  em p irica lly .

I t  has been the  goal o f  th is  study to  provide em pirica l evidence 

of the ex is ten ce  or non-existence of a convergence process a t  the s ta te  

and su b -s ta te  reg io n a l s c a le s . To meet th is  g oal, Oklahoma was i n i t i a l l y  

reg io n a lized  in to  four s ta n d a rd -o f- liv in g -reg io n s  based on 1970 data  

fo r  20 socio-economic v a r ia b le s . Then, fo r a s e r ie s  of years ranging 

from 1930 to 1970, the degree of convergence or divergence was de

termined fo r a number o f economic and s o c ia l c h a ra c te r is t ic s  of the 

population of the e n t i r e  s ta te  and of in d iv id u a l reg ions. The char

a c te r i s t i c s  included: sa le s  tax  revenues generated per c a p ita , per

c ap ita  personal income, education le v e ls , housing q u a li ty , in fa n t 

m o rta lity  r a te s ,  divorce r a te s ,  and net m igration . The reg ional p er

centage share of s ta te  to ta ls  in  each c h a r a c te r is t ic  fo r  the study 

years are  b r ie f ly  summarized in  Figure 55.

157



Summary of Trends in Selected 
Standard - of-Living Characteristics
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Region I ,  the urban a re a s , accounts fo r  an in c reasin g  percentage 

of to ta l  s a le s  tax  revenues between 1933 and 1970. The re g io n 's  share 

o f the s t a t e 's  t o t a l  p ersonal income in creases from 1930 to  1960 w ith  

a s l i ^ t  decrease from 1960 to  1970. The le v e l and trend  of the re g io n 's  

percentage share o f educated males and the q u a lity  housing are  high 

and in c reasin g . The region a lso  experienced a high and in c reas in g  

trend  in  the two n egative  c h a r a c te r is t ic s  of in fa n t m o r ta l i t ie s  and 

d ivo rces. Net m igration  change percentages increased  between 1930 

and 1950. Since 1950, th e re  has been a d ecline  in  the percentage 

change in  n e t m igration ; s t i l l  Region I  remains the h ig h e s t in  the 

s ta t e .

Region I I  shows a s ta b le  trend  in  i t s  percentage share  o f s a le s  

tax  revenues, to t a l  personal income, schooled m ales, q u a li ty  housing, 

in fa n t m o r ta l i t ie s ,  and d iv o rces. The percentage change in  n e t m igration 

was s ta b le  during time periods one and two, b u t i t  has in creased  s in ce . 

Some of th is  may be due to  spread e f fe c ts  and d e c e n tra liz a tio n  from the 

cen te rs  of Region I .

Region I I I  shows a moderate to low le v e l  w ith  a s l i ^ t l y  d ec lin in g  

trend  in  i t s  percentage share o f s a le s  tax  revenues, t o t a l  personal 

income, schooled m ales, q u a li ty  housing, in fa n t m o r ta l i t ie s ,  and d ivorces. 

The percentage change in  n e t m igration declines during period  fou r.

Region IV shows a very low le v e l and s ta b le  trend  in  i t s  percentage 

share of s a le s  tax  revenues, t o t a l  personal income, schooled m ales, and 

q u a lity  housing. There i s  a d ec lin in g  trend  in  Region IV 's percentage 

share of in fa n t m o r ta l i t ie s  and d ivo rces. The percentage change in  

n e t m igration dec lin es  g re a tly  during the  two time periods (1930-1950).
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Since time period  two, th ere  has been an in c re a se , but the percentage 

change in  ne t m igration was s t i l l  negative  in  the most recen t time 

period .

The next s tage  of the study was to measure the magnitude and 

trends o f reg ional d is p a r i t ie s  fo r the seven aforem entioned ch arac te r

i s t i c s .  The degree of convergence or divergence was determined by the 

trends in  a number of reg io n a l in eq u a lity  measures which included: 

a one-way an a ly sis  of v arian ce , a c o e f f ic ie n t o f v a r ia t io n , a Lorenz 

Curve a n a ly s is , and the  Williamson in e q u a lity  index. The r e s u l ts  of these 

measures have made p o ss ib le  sev e ra l in ç o r ta n t conclusions.

CONCLUSIONS

Several conclusions are  a p p ro p ria te . The f i r s t  r e la te s  to the 

s ta te  as a whole. The county a rith m e tic  means of the v a r ia b le s  stud ied  

have been converging very markedly over the study p erio d . This con

c lu sio n  i s  supported by the summary of trends shown in  Table 38. Tlie 

F -ra tio s  from the an a ly s is  of variance show convergence fo r  s ix  of the 

seven analyzed c h a r a c te r is t ic s ,  and s t a b i l i t y  fo r one (housing).

Table 39 i l l u s t r a t e s  th is  convergence by showing the a n a ly s is  of variance 

d a ta . In each case, as the s ta te  converges on a c h a r a c te r is t ic  ( i . e .  the 

F - ra t io  decreases) the d is p a r i t ie s  among regions (V^) decrease while the 

d is p a r i t ie s  w ith in  regions (V^) in c rease .

The c o e ff ic ie n t o f v a r ia tio n  a lso  in d ic a te s  convergence a t  the s ta te  

s c a le ; f iv e  c h a ra c te r is t ic s  converge (sa le s  tax , income, education , 

housing, d ivorce); one i s  s ta b le  (m ig ra tion ), and one diverges ( in fan t 

m o rta lity ) . The one category showing divergence i s  in fa n t  m o rta lity  r a te s .



INEQUALITY MEASURE

ANOVA F-RATIO

COEFFICIENT OF 
VARIATION

LORENZ CURVE
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TABLE 38
CONVERGENCE-DIVERGENCE SUMMARY TABLE

CHARACTERISTIC 
Sales Tax Income Education Housing In . Mort.

X X X  X

X

X

X

X

X X

X

X

X

X

X

X

X

Divorce M igration
X  X

X

(none)

X

X X X X X X X

C = Convergence S = S ta b i l i ty D = Divergence



TABLE 39
ANALYSIS OF VARIANCE SUMMARY TABLE

V ariable Measure 1930 1940 1950 1960 1970

Sales Tax Revenue F 40.40 48.11 37.32 42.87 28.94
Per C apita \ 48.58 50.53 47.01 48.26 40.92

29.25 25.55 30.64 27.39 34.40

Per C apita Income F 49.97 49.26 48.44 58.32 41.05
52.16 50.67 50.47 53.33 47.47

< 25.40 25.03 25.34 22.25 28.13

Education F 42.07 40.85 31.20 23.23
\ 48.20 47.45 42.57 36.94

Vw 27.88 28.26 33.19 38.69

Housing F 41.38 83.94 50.15 60.35
\ 47.54 58.55 50.85 53.94
Vw 27.95 16.97 24.67 21.74

Divorces F 5.21 2.69 1.10
\ 13.13 3.07 .91

Vw 61.24 27.72 4.35

In fa n t M o rta lity F 1.15 1.00 1.15 .37
\ 3.41 2.99 3.43 1.13
Vw 71.97 72.50 72.15 74.31

Net M igration* F 8.95 22.98 10.54 3.27
23.14 41.39 24.67 9.42
62.90 43.82 56.93 70.02

*Net M igration f ig u re s are fo r  the ten year p erio d s: 1930-40, 1940-50, 1950-■60, 1960-70.

to
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As was po in ted  out in  Chapter IV, the  d iverg ing  tren d  in  in fa n t m o rta l

i t y  ra te s  i s  re la te d  to  the  fa c t  th a t  the c o e f f ic ie n t o f v a r ia t io n  

i s  based on th e  mean and standard  d ev ia tio n ; by 1970, the pooled 

v ariance  w ith in  reg ions exceeded th a t  between reg io n s.

The Lorenz Curve a n a ly s is  a l s o  shows a v e r y  c le a r  p a t te r n  o f  con

v e r g e n c e . F iv e  o f  th e  s i x  c h a r a c t e r i s t i c s  s u b je c te d  to  a Lorenz Curve 

a n a ly s is  showed con vergen ce; th e  s ix t h  ( in f a n t  m o r ta l ity )  was s t a b le .

The F - r a t io ,  c o e f f i c i e n t  o f  v a r ia t i o n ,  and Lorenz Curve have a l l  

r e v e a l le d  v e r y  s im i la r  p a t t e r n s .  At th e  a g g r e g a te  s t a t e  s c a l e ,  th e s e  

approaches a l l  p o in t  tow ards a s tr o n g  co n vergen ce  p r o c e ss  o v er  the  

stu d y  y e a r s . The c o e f f i c i e n t  o f  v a r ia t io n  i s  concern ed  w ith  th e  e n t ir e  

s t a t e ;  s t a n d a r d - o f - l iv in g  r e g io n s  w ith in  th e  s t a t e  a re  n o t r e c o g n iz e d  

by t h i s  approach. The c o e f f i c i e n t  o f  v a r ia t io n  r e s u l t s  in  an a c tu a l  

m easure o f  s ta te w id e  in e q u a l i t y .

A lthough th e  a n a ly s i s  o f  v a r ia n c e  a l s o  in d ic a t e s  con v erg en ce  a t  

th e  s t a t e  s c a l e  in  th e  form o f  a d e c r e a s in g  F - r a t io ,  t h i s  approach  

r e c o g n iz e s  th e  in d iv id u a l  r e g io n s  o f  th e  s t a t e .  The r e c o g n it io n  o f  

in d iv id u a l  r e g io n s  by th e  a n a ly s is  o f  v a r ia n c e  makes t h i s  approach  

s i g n i f i c a n t l y  d i f f e r e n t  from th e  c o e f f i c i e n t  o f  v a r ia t io n .  The 

F - r a t io  can be d isa g g r e g a te d  in t o  a d e c r e a s in g  d eg ree  o f  d i s p a r i t y  

among r e g io n s  and an in c r e a s in g  d eg ree  o f  d i s p a r i t y  w ith in  r e g io n s .  

A lthough  th e  a n a ly s is  o f  v a r ia n c e  g iv e s  more in fo r m a tio n  than th e  

c o e f f i c i e n t  o f  v a r ia t io n ,  i t  i s  s t i l l  l im it e d .  The Vy and 

are  p o o led  v a r ia n c e s ,  i . e .  th ey  do n o t  p e r ta in  to  s p e c i f i c  r e g io n s .

L ike th e  c o e f f i c i e n t  o f  v a r ia t io n  and th e  a n a ly s i s  o f  v a r ia n c e ,  

th e  Lorenz Curve approach a ls o  in d ic a t e s  a con vergen ce  p r o c e ss  a t  th e  

s t a t e  s c a le .  The Lorenz V arian ce Index d eve lop ed  in  t h i s  s tu d y  i s
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an in e q u a l i t y  m easure f o r  each  in d iv id u a l  r e g io n . The Lorenz Curve 

a n a ly s is  a s u sed  in  t h i s  s tu d y  r e s u l t s  in  an in d ic a t io n  o f  a con 

v erg en ce  p r o c e ss  a s  w e l l  a s a m easure o f  in e q u a l i t y  fo r  each r e g io n .

The amount o f  in fo r m a tio n  r e s u l t in g  from a  com p lete  Lorenz Curve 

a n a ly s is  i s  more than th a t  r e s u l t in g  from th e  c o e f f i c i e n t  o f  v a r ia t io n  

and a n a ly s is  o f  v a r ia n c e .

The secon d  c o n c lu s io n  r e l a t e s  t o  th e  s u b - s t a t e  r e g io n a l  s c a l e .

At th e  s u b - s t a t e  r e g io n a l  s c a l e ,  th e  s i t u a t io n  i s  q u it e  d i f f e r e n t .

The t o t a l  W illiam son  I n e q u a l ity  In d ex  f ig u r e s  from T ab le 40 and th e  

summary o f  tr e n d s  in  T ab le 38 show th a t  fo r  each o f  th e  s tu d y  y e a r s ,  

th e  lo w e s t  s t a n d a r d - o f - l iv in g  r e g io n , th e  s o u t h e a s t ,  c l e a r ly  ex p er

ie n c e d  th e  g r e a t e s t  d eg ree  o f  in e q u a l i t y .  The W illiam son  I n e q u a l it y  

Index t o t a l s  f o r  each r e g io n  a r e  p lo t t e d  on F ig u re  5 6 . The W illiam son  

I n e q u a l ity  In d ex  g iv e s  more in fo r m a tio n  than do th e  c o e f f i c i e n t  o f  

v a r ia t io n  or a n a ly s is  o f  v a r ia n c e . T h is in d e x  g iv e s  an in d ic a t io n  

o f  th e  d eg ree  o f  d i s p a r i t y  among th e  c o u n t ie s  w ith in  s p e c i f i c  r e g io n s .  

The W illiam son  I n e q u a l ity  In d ex  d oes n o t r e s u l t  in  a m easure o f  th e  

d egree  o f  in e q u a l i t y  a t  th e  a g g r e g a te  s t a t e  s c a le .  The ty p e s  o f  

in fo r m a tio n  r e s u l t in g  from th e  u se  o f  each o f  th e  approaches a re  

summarized in  T ab le 41 and F ig u re  5 7 .

The th ird  conclusion i s  th a t ,  con trary  to  what was expected. Region 

I did not experience the  sm alle s t to t a l  in e q u a lity  on every y ea r.

For 1930 , 1 940 , and 1950 , i t  was R egion I I  th a t  e x p e r ie n c e d  th e  s m a lle s t  

d eg ree  o f  in e q u a l i t y .  For 1960 and 1970 , R egion I had th e  s m a l le s t  

d egree  o f  in e q u a l i t y .  The la r g e r  d eg ree  o f  in e q u a l i t y  in  R egion  I  

betw een 1930 and 1950 i s  r e la t e d  to  th e  f a s t  growth and u r b a n iz a t io n  

th a t  o c cu rred . By 1950 , th e  econom ic and s o c i a l  a s p e c ts  o f  th e  growth  

p r o c e ss  had become more s t a b i l i z e d .



TABLE 40
WILLIMISON'S INEQUALITY INDEX* SUMMARY TABLE

V a r ia b le R egion 1930 1940 1950 1960 1970

S a le s  Tax R evenues I .59 .86 .8 2 .75 1 .0 8
Per C a p ita I I .8 2 .47 .22 .4 6 1 .7 7

I I I .2 8 .3 0 .6 8 .74 1 .5 4
IV 1 .4 9 2 .6 0 2 .3 6 3 .7 1 5 .0 4

Per C ap ita  Income I 1 .1 9 .7 7 1 .2 7 1 .3 3 1 .1 5
I I .14 .8 1 .0 3 1 .4 4 2 .5 1

I I I 1 .9 4 .7 2 1 .1 9 1 .4 8 1 .1 9
IV .9 5 1 .7 8 6 .1 7 2 .1 1 2 .9 7

E d u cation I .1 8 1 .2 8 1 .2 8 1 .2 0
I I .0 9 .4 4 1 .9 5 1 .0 8

I I I 2 .0 8 1 .2 0 1 .4 7 1 .3 5
IV .3 3 1 .3 7 9 .7 2 2 .3 8

H ousing I .5 1 .1 8 .7 2 .3 3
I I .3 9 .3 4 .19 .7 3

I I I .1 9 .2 1 .3 3 .7 0
IV .4 1 .3 4 3 .9 5 1 .1 1

D iv o rce I .5 9 .6 5 .4 9
I I 1 .0 7 1 .2 2 .9 6

I I I 1 .2 0 1 .6 5 1 .8 9
IV .8 0 2 .7 1 2 .2 1

I n fa n t  M o r ta lity I .2 3 .4 0 .7 2 1 .9 6
I I .4 1 1 .3 4 2 .0 2 4 .4 1

I I I .2 7 2 .1 9 1 .2 4 4 .4 9
IV .6 4 .6 7 2 .9 6 5 .8 3

ONLn



WILLIAMSON'S INEQUALITY INDEX SUMMARY TABLE (continued)

V ariable Region 1930 1940 1950 1960 1970

Net M igration I 3.09 6.39 .47 2.87
I I 2.60 .89 .43 1.18

I I I 1.23 .88 .02 .91
IV 19.28 53.85 28.23 4.93

T o ta l Index I 1.78 5.64 10.93 5.92 9.08
I I .96 4.38 4.33 7.71 12.64

I I I 2.19 4.79 7.55 6.93 12.07
IV 2.44 25.04 65.56 53.39 24.47

Range 1.48 20.66 61.23 47.47 15.39

Total 7.37 39.85 88.37 73.95 58.26

*A11 in d ices  are  in  s tan d ard ized  form. The in d ice s  a re , th e re fo re , comparable from year to  y ear and 
from v a ria b le  to  v a r ia b le .

ON
O n

Source: A u thor's  co n fu ta tio n s
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FIGURE 56

WILLIAMSON INEQUALITY INDEX TOTALS
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TABLE 41
APPROACHES TO INEQUALITY MEASUREMENT

Technique R esu lts

1. C o e ff ic ien t of V aria tio n

2. A nalysis of Variance

3. Lorenz Curves

4. W illiamson In e q u a lity  Index

An aggregate s ta te  in eq u a lity  
measure

An aggregate s ta te  in e q u a lity  
measure

A pooled measure of : 
v a rian ce  among regions 
v arian ce  w ith in  regions

An in d ic a tio n  of an aggregate 
s ta te  convergence or divergence 
process

A measure of in e q u a lity  fo r  each 
reg ion  from the  Lorenz Variance 
Index

A measure o f in e q u a lity  among 
coun ties  w ith in  s p e c if ic  reg ions

The next conclusion  a lso  r e la te s  to  the  s u b -s ta te  reg io n a l s c a le . 

The range between th e  h ig h est and low est W illiamson In e q u a lity  Index 

fo r  each year fo llow s an in v erted  U process (F igure 58). In  1930, 

th e  range was sm all. The range grew s te a d ily  from 1930 to  1950.

A fte r 1950, the range began to  d ec line  as the  reg io n a l degrees of 

in e q u a lity  once again  began to  become more s im ila r .

In Chapter I  (p. 3) mention was made of th e  stubborn p e rs is te n c e  

of reg io n a l in e q u a l i t ie s  as a fe a tu re  of the  modern socio-economic 

landscape. The fin d in g s  of th is  study support the  b e l ie f  th a t  the 

p e rs is te n c e  of th ese  lesser-developed  areas i s  due, in  p a r t ,  to  the 

f a c t  th a t  the  slowness of the  fa c to r  m igrations p reven ts such areas 

from approaching o r surpassing  the  le v e ls  of economic development
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FIGURE 58
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in  the more h ighly  developed reg ions. The people of Southeastern  

Oklahoma are  c e r ta in ly  experiencing an abso lu te  h igher s ta n d a rd -o f-  

l iv in g  today than they did in  1930. What remains i s  the  f a c t  th a t  

the people of th is  reg ion  a lso  s t i l l  experience the g re a te s t  amount 

of in te rn a l  d is p a r i ty  and the  low est le v e l of s ta n d a rd -o f- liv in g  in  

the s ta te .  This lag  area  has not been ab le  to  catch-up to  the r e s t  

of the s ta te .  This means th a t  the  people of Southeastern  Oklahoma 

are  s t i l l  no t ab le  to  fu l ly  p a r t ic ip a te  in  the  growth economy of 

the s ta te .  Due to  th e i r  s p a t ia l  lo c a tio n , these  people a re  denied 

the o p p o rtu n itie s  of b e t te r  education , h igher income, b e t te r  h e a lth , 

b e t te r  housing q u a li ty ,  e tc .  The b e n e f its  th a t  the people have 

received over the  p a s t few decades have been the r e s u l t  o f sp in -o ffs  

and spread e f fe c ts  from the  more dynamic growth cen te rs  of the 

s ta te  economy.

The reco g n itio n  of th e  stubborn p e rs is te n c e  of lag  areas leads 

d ire c t ly  to  sev e ra l o th e r p o in ts . E a r l ie r  in  th is  study (p. 7 ), 

a question  was ra is e d  concerning whether or not th e  p resen t planning 

methodology in  Oklahoma has in creased  or decreased the degree of 

in eq u a lity  both among and w ith in  s ta n d a rd -o f- liv in g  reg io n s. The 

find ings of th is  study rev ea l th a t  the o v e ra ll s ta te  convergence 

process p e r ta in s  only to  the h igher s ta n d a rd -o f- liv in g  reg ions. 

Indeed, the lowest s ta n d a rd -o f- liv in g  region has experienced d iv e r

gence. These fin d in g s  in d ic a te  th a t  th e re  a re  d e f in ite  f a u l ts  in  

the planning methodology. The id eo lo g ica l b a s is  of the planning 

methodology i s  one th a t  advocates a more eq u itab le  system. The 

ideology of the system does no t say th a t  the people liv in g  in  

Washington County should l iv e  in  a more eq u itab le  environment than
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the people in  Pushmataha County. The fin d in g s  o f th is  study in d ic a te  

th a t  the  la is s e z  f a i r e  a t t i tu d e  towards re g io n a l planning in  Oklahoma 

has allowed fo r the evo lu tion  of a d u a l i s t ic  "q u a lity  of l i f e  s c a le ."  

People l iv in g  in  G a rfie ld , Washington, Oklahoma, Cleveland, and Tulsa 

counties have good o p p o rtu n itie s  to  improve th e i r  s ta n d a rd s -o f- liv in g . 

The s p a t ia l  segment of the  population  re s id in g  in  the  sou theast have 

le s s  opportunity  fo r  such improvement. The in c reas in g  degree of 

d isp a r ity  in  Southeastern  Oklahoma in d ic a te s  th a t  th e re  i s  a d ire c t  

and strong  c o n f lic t  between planning a t t i tu d e s  and ideology fo r 

th is  reg ion .

I t  i s  the fe e lin g  of th is  w r ite r  th a t  a v ic io u s  c i r c le  of s e l f -  

p erp e tu a tin g  and cum ulative reinforcem ent of in e q u a l i t ie s  e x is té  

in  the  lower s ta n d a rd -o f- liv in g  reg ion . The d ire c tio n  of th e  c i r c le  

i s  reversed in  the h igher s ta n d a rd -o f- liv in g  reg io n s. As was s ta te d  

e a r l i e r  (p. 10) the  purpose of th is  study i s  th e  d iagnosis of the 

problem and not the trea tm en t of i t .  A few b r ie f  remarks about 

p o ssib le  treatm ents w il l  be made l a t e r  in  th is  chap te r.

Based on the aforem entioned conclusions, an im portant general 

conclusion can be s ta te d . At the  s ta te  s c a le ,  Oklahoma has been exper

iencing  a convergence of th e  analyzed c h a r a c te r is t ic s .  This trend  

agrees w ith the in te rn a tio n a l  and n a tio n a l s c a le  s tu d ie s  conducted 

by Williamson (1965), S o rts  and S te in  (1962), E a s te r l in  (1961), 

and o th e rs . In terms o f s u b -s ta te  reg io n a l p lanning p o lic ie s  and needs, 

a f a i th  in  the o v e ra ll convergence towards a more eq u itab le  system 

through a n a tu ra lly  occurring  evo lu tionary  process i s  m isleading 

and, indeed, dangerous. The an a ly s is  of Oklahoma a t  the  la rg e r  

s c a le , i . e .  by coun ties and reg io n s , in d ic a te s  th a t  the  low est s ta n -
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d a rd -o f-liv in g  reg ion  has experienced the g re a te s t  in te rn a l  reg io n al 

d is p a r i t ie s  on each year. I t  would be d i f f i c u l t  to  t ry  to  convince 

the  people of ea s te rn  and so u th easte rn  Oklahoma th a t  they a re  p a r t  

of a system th a t  i s  converging towards a more eq u itab le  system.

As the d is p a r i t ie s  among th e  reg ions of Oklahoma have decreased , the 

variance w ith in  regions has increased  (Table 39). The c r itic is m s  of 

the  convergence hypothesis by Myrdal (1957), Hicks (1959), and o thers  

are  p e r t in e n t.  Hicks b e liev e s  th a t  in e q u a li t ie s  w i l l  be m aintained 

and enlarged a f t e r  growth. Myrdal a lso  b e liev es  th a t  in e q u a li t ie s  

w ill  become la rg e r  w ith the economic growth of a country  because 

backwash e f fe c ts  are  g en era lly  s tro n g e r than spread e f fe c ts .

In  r e la t io n  to  s o c ia l  and economic analyses of lesser-developed  

areas o f mature economies, the  geographical sc a le  of a n a ly s is , i s  very 

c r i t i c a l  to  an understanding o f th e  r e s u l t s .  N ational or s ta te  

sca le  analyses may e a s i ly  show convergence p rocesses a t  work, but county 

sca le  s tu d ie s , such as th is  one, may in d ic a te  th a t  d if f e r e n t  changes 

are  occurring  a t  a lo c a l  le v e l .  This suggests th a t  the  hypotheses 

of Myrdal and W illiamson both  can be concurren tly  v a l id  depending on 

the geographical sca le  of a n a ly s is . Support can be le n t  o t th is  

conclusion by the study on Canadian c i t i e s  by Sample and G rif f in  (1971). 

Sample reasoned th a t  in  view of the  c la s s ic a l  economic view of fa c to r  

of production flows and e q u il ib ra tin g  p ro cesses, the degree of in eq u a lity  

among c i t i e s  in  reg ions of Canada should be le sse n in g , i . e .  th a t 

Canadian c i t i e s  are  becoming more homogeneous. A fter analyzing the 

sample of Canadian c i t i e s  by inform ation s t a t i s t i c s ,  the i n i t i a l  hypo

th e s is  could not be s u b s ta n tia te d . Semple could not c le a r ly  show th a t  

the degree of in e q u a lity  w ith in  and between th e  c i t i e s  was le ssen in g .
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The convergence found to  be occurring  a t  the n a tio n a l sca le  was not 

found a t  the urban s c a le .

THOUGHTS FOR THE FUTURE 

This research  has ra ise d  a s e r ie s  of re la te d  q u estio n s . Although 

they a re  beyond the scope of th is  s tudy , many of th ese  questions must 

even tually  be answered In  o rder to  f a c i l i t a t e  the  understanding of 

reg io n a l d i s p a r i t i e s .

One of the q u estio n s which remains to  be answered Is  why Region

I  did not experience th e  low est degree of In e q u a lity  fo r  each year.

Why did Region I  r e g i s te r  unfavorably on th e  In fa n t m o rta lity  and 

divorce v a riab le s?  The answer seems to  be re la te d  to  the fa c t th a t 

Region I  Is  dominated by two la rg e  m etropo litan  areas ; Oklahoma City 

and Tulsa. The ex is ten c e  of areas w ith in  a c i ty  w ith  populations 

th a t experience high In fa n t m o rta lity  ra te s  and /or h igh  divorce ra te s  

are  masked by th e  use of county le v e l  d a ta . I t  I s  p o ss ib le  th a t  

spread e f fe c ts  from th e  cen te rs  In  Region I  I s  a major reason why Region

I I  experienced le s s  In e q u a lity  than Region I  In  some y ea rs . Region 

I I  a lso  possesses a number of medium s iz e  growth c e n te rs . I t  Is  

p o ss ib le  th a t  la rg e r  cen te rs  such as Oklahoma C ity and Tulsa could 

be experiencing some diseconomies of sca le  and a la rg e r  degree of 

urban p a th o lo g ies .

The question  of s ca le  I s  b as ic  to  what has been sa id  thus f a r .

In o rder to  fu lly  understand th e  n a tu re  of geographic d is p a r i t ie s ,  

more work Is  needed a t  th e  su b -s ta te -re g lo n a l and urban sc a le s . 

A pparently, too much a t te n t io n  has been given to  sm aller sca le  

n a tio n a l le v e l s tu d ie s . The use of county mean d a ta  In  th is  study 

Is  a p o ssib le  source of e r ro r .  I t  I s  very p o ss ib le  to  have sev era l
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very d if f e re n t  d is tr ib u tio n s  w ith the  same mean. This study has 

been concerned w ith  the mean data  and the  d is tr ib u tio n  of these 

means about the s ta t e  mean. P o s s ib i l i t i e s  e x is t  fo r  la rg e r  sca le  

s tu d ie s  th a t  would be concerned w ith a c tu a l in d iv id u a l u n its  ra th e r  

than mean v a lu es; such an approach could rev ea l in e q u a li t ie s  more 

c le a r ly  a t  the in d iv id u a l human sca le .

Another major question  was touched upon e a r l i e r  in  th is  study 

with the qu estio n : I s  growth n e c e ssa r ily  good? Although beyond th e

scope of th is  work, the answer to  th is  broad question  must even tually  

be pursued. Why i s  i t  th a t  h igher incomes of p resen t-day  Americans 

co -ex is t w ith so many m an ifesta tions of d isco n ten t and desp a ir.

When one looks a t  the  sweep of h is to ry ,  i t  i s  by no means c le a r  th a t  

periods o f economic growth were the most qu iescen t p o l i t i c a l ly ;  they 

were o ften  periods o f p ro te s t  and v io lence  (Olson, 1974, p . 1 ). Why 

do h igher income co u n trie s  have h igher su ic id e  ra te s  than poor ones?

We are  not r e a l ly  su re  what happens when rap id  economic growth occurs. 

Does economic growth in crease  so c ia l w ell-being  and make most of the  

people happ ier; o r  i s  i t  a sso cia ted  w ith s u b tle  fo rces th a t reduce 

w ell-being  in  some dimensions ju s t  as i t  improves i t  in  o thers  

(Olson, 1974, p . 1)? Another question  th a t  i s  d ire c t ly  re la te d  to  

th is  study i s :  are  some p a r ts  of the popu la tion  worse o ff  in  some

sense than they would have been had the  economic growth not occurred?

I f  economic growth i s  h ighly  d e s ira b le , why does i t  f a i l  to  dim inish 

p ro p o rtio n a te ly  d isco n ten t and so c ia l pathology?

I t  i s  the fe e lin g  of the author th a t  economic growth i s  very 

d e s ira b le . But, economic growth accompanied by a la is s e z  f a ir e  

a t t i tu d e  towards reg io n a l planning may be dangerous.' Economic growth, 

among o th er th in g s , means techno log ical change and c a p ita l  accum ulation.
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Some people r i s e  in  the  s o c ia l  o rder while o th e rs  s in k . Economic 

growth has economic, environm ental, and so c ia l c o s ts . I t  i s  e s s e n tia l  

to  be aware o f the  f u l l  ram ifica tio n s  of growth and to  form ulate 

planning p o lic ie s  to  am elio ra te  some of the negative e f fe c ts  o f growth.

Another s e t  of questions cen te rs  around reasons fo r  th e  ex is ten ce  

of lesser-developed  areas such as eas te rn  and sou theastern  Oklahoma.

I t  seems th a t  Region IV i s  ch a rac te rize d  by le s s  in ten s iv e  in te ra c tio n s  

w ith the  o th e r regions o f th e  s ta te  and of surrounding s ta te s .

In  a very broad sense, the  s tr a te g ie s  fo r  r a is in g  th e  le v e l o f development 

of depressed regions w il l  be to  a c tiv a te  in te ra c tio n s  w ith o th e r regions 

and to  tu rn  th ese  in te ra c t io n s  more in  favor o f the depressed re g io n 's  

development (S to h r, 1974, p. 22). A negative s tra te g y  to  in te n s ify  

in te ra c tio n s  i s  to  encourage ou tm igration ; th i s  i s  no t u sually  

e x p l ic i t ly  adopted due to  p o l i t i c a l  reasons. Other p o s it iv e  a l te rn a 

t iv e s  include an in c rease  in  th e  production of exportab le  item s , and 

a r a t io n a liz a tio n  of the re g io n 's  in te rn a l  s tru c tu re  fo r  providing 

in tra re g io n a l products and se rv ices  a t  le s s  cost and more e f f ic ie n t ly .  

These s tr a te g ie s  req u ire  c i t i e s  to  play a key ro le  as p o te n tia l  se a ts  

o f m anufacturing and c e n tra l  p lace  fu n c tio n s . Region IV i s  n o ticeab ly  

lack ing  in  a w ell-balanced c e n tra l p lace system of se ttlem en ts .

For such an a rea , Stohr (1974, p. 22) recommends changes in  th e  s p a t ia l  

p a tte rn  of se ttlem en t, and p roductive a c t iv i t i e s  w ith iu  the reg ion  by 

concen tra ting  d ispersed  c e n tra l  p lace  functions in  a few major 

c e n te rs , and re -o rd e rin g  of manufacturing a c t iv i t i e s .  Im p lic it in  

S to h r 's  sta tem ents i s  an agreement w ith the p lace p ro sp e r ity  approach 

mentioned e a r l i e r  in  th is  study (p. 5 ); th is  w r ite r  a lso  agrees 

w ith th is  approach.
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Although i t  was no t w ith in  the scope of th is  s tudy , the  ro le  

o f su b -cu ltu res  in  exp la in ing  reg io n a l la g  o r advancement i s  q u ite  

im portant. The an a ly s is  o f d is p a r i t ie s  both among and w ith in  the 

major segments o f the popu la tion  could be an approach th a t  would 

re s u l t  in  some in te re s t in g  f in d in g s . This would be e s p e c ia lly  

tru e  w ith regards to  th e  Ind ian  sub-population  in  Oklahoma.

I t  i s  obvious by now th a t  much work remains to  be done on the 

n a tu re  o f reg io n a l in e q u a l i t ie s .  Such an i n i t i a l  understanding i s  

b as ic  to  many p re sen t day problems of a p o l i t i c a l ,  s o c ia l ,  and 

economic n a tu re . The n a tu re  of the problem req u ire s  a t ru ly  i n t e r 

d isc ip lin a ry  e f f o r t .  The need fo r  a s p a t ia l  p e rsp ec tiv e  in  such an 

e f fo r t  i s  e s s e n tia l .
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A P P E N D I X
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*

STANDARD-OF-LIVING SURROGATE VARIABLES^

VARIABLES SOURCE KEY

I . Health
* 1. Number o f B irth s  p e r 1,000 Population (
* 2 . Number o f Deaths p er 1,000 Population (
* 3. Number o f Deaths Under One Year p er 1,000 P o p u la tio n (

4. Number o f Suicides p er 1,000 Population (
* 5. D iabetes M ille tu s  p er 1,000 Population (

6 . In fluenza p er 1,000 Population (
7. Pneumonia p e r 1,000 Population (

* 8. Number o f Doctors p e r 1,000 Population (
9 . Number o f H o sp ita l Beds p er 1,000 Population  (

I I . Crime
* 10. Number o f Ju v en ile  A rres ts  per M
* 11. Number o f Drug A rre s ts  p er M (2)
* 12. P ercen t Alcohol R elated  A rrests  (2)

13. Index Crime p er M (2)
* 14. T o ta l A rres ts  p er M (2)

I I I .  Income-Savings
* 15. Median Family Income (3)

16. Bank Deposits p e r C apita  (4)
17. P ercent Fam ilies w ith  Less than $3,000 Income (3)

IV. Education
* 18. Pupil-T eacher R atio  (5)

19. Median Number of Years School Completed: Males (3)
20. Median Number o f Years School Completed: Females (3)
21. Per C apita Expenditures fo r Education (6)

V. Employment
* 22. R e ta il  Location Q uotient (7)
* 23. Unemployment Rate (3)

24. Percent Ençloyed in  A gricu ltu re  (8)
25. P ercent Employed in  Dômest i c  Serv ice,

Self-Employed, e tc .  (8)
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26. Percent Employed in  M anufacturing (8)
* 27. Percent Employed in  W holesale-R etail (8)

28. Percent Employed in  Government (8)
* 29. Percent Enq>loyed in  Other A c tiv it ie s (8)

VI. Demographic
30. Percent Population Rural (3)

* 31. Percent Population Non-White (3)
* 32. Percent Households Female-Headed (3)

33. Median County Age (7)
VII. M iscellaneous

* 34. Number o f  Telephones per Capita (3)
* 35. Aid Cases per 1,000 Population (9)

36. A ssistance p e r 1,000 Population (9)
37. Percent Housing With A ll Plumbing (10)

^Thls i s  a complete l i s t  of the  su rrogate  v a riab le s  used on th e  i n i t i a l  
run of the fa c to r  a n a ly s is .

*These were th e  v a ria b le s  used in  the  f in a l  a n a ly s is .
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DATA SOURCE KEY

(1) Oklahoma S ta te  Department o f P ub lic  H ealth. P ublic  H ealth 
S ta t i s t i c s ;  B ir th  and Deaths. 1970.

(2) Unpublished re p o rt o f  the  Oklahoma Crime Commission, 1973.

(3) U.S. Bureau o f the Census. General S ocial and Economic 
C h a ra c te r is t ic s ,  Oklahoma, 1970, PC-l-C-28.

(4) U n iversity  o f Oklahoma, Bureau of Business Research. S ta t i s 
t i c a l  A bstrac t o f  Oklahoma, 1970.

(5) S ta te  of Oklahoma, O ffice o f the Governor, O ffice o f Community 
A ffa irs  and P lanning. County S itu a tio n  P ro f i le s ,  1970.

(6) U.S. Bureau of the Census. Census o f Governments, Oklahoma,
1970.

(7) Hagle, P aul, e t .  a l .  Basic Data and P ro jec tio n s  fo r  th e  Oklahoma 
Economy, S t i l lw a te r :  Oklahoma S ta te  IM iversity  Research 
Foundation, 1973.

(8) Oklahoma Employment S ecurity  Commission, Research and Planning 
D ivision. Oklahoma Labor Force E stim ates, 1970.

(9) Oklahoma Department o f In s t i tu t io n s ,  Social and R e h a b ilita tiv e  
S erv ices . Oklahomans Receiving P ub lic  A ssis tan ce , June 1971.

(10) U.S. Bureau o f  the  Census. Census of Housing, D eta iled  Charac
t e r i s t i c s :  Oklahoma, 1970.
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26 0 . 2 2 3 0 4 0 . 0 0 1 6 0 - 0 . 1 0 0 4 6 - 0 , 0 1 2 6 3 - 0 , 1 7 8 2 6 - 0 . 0 2 4  30 - 0 . 0 0 3 9 0 —0 . 1 6 6 7 7 - 0 . 1 1 3 5 0 - 0 . 0 3 4 3 0
2 7 0 . 2 8 8 6 9 - 0 . 2 4 3 5 1 - 0 . 0 8 2 2 0 — Ü. 0 6 3 5  8 - 0 . 0 5 4 7 1 - 0 . 1 5 2 1 3 0 . 0 2 2 5 8 0 . 4 3 4 2 3 0 . 2 9 7 4 9 - 0 . 0 4 5 0 528 - 0 . 0 0 9 2 5 0 . 1 3 3 4 1 C . 0 3 4 4 5 0 . 1 0 6 8 7 - 0 . 0 3 7 9 7 0 . 0 5 1 0 5 - 0 . 1 0 6  97 - 0 . 0 1 3 8 9 0 . 1 0 2 1 6 0 . 0 3 0 9 929 0 . 4 4 4  75 - 0 . 3 9 4 5 7 - 0 . 1 0 0 5 3 - 0 . 0 1 9 6 0 - 0 . 1 9 9 0 2 - 0 . 1 4 4 5 1 - 0 . 1 1 0 4 4 0 . 3 0 6 4 5 0 . 0 6 8 5 6 - 0 . 1 0 9 3 0
3 0 - 0 . 4 8 2 2 8 0 . 3 6 8 5 6 - 0 . 1 2 5 6 3 0 . 0 7 6 2 1 0 . 1 5 6 5 2 0 . 1 5 4 0 8 0 . 0 4 7 6 6 - 0 . 5 6 1 4 5 - 0 . 2 1 7 2 7 0 . 2 0 9 5 6
31 0 . 2 4 1 3 1 0 . 0 4 0 3 2 0 . 0 6 1 1 2 - 0 . 0 3 2 2 7 - 0 . 0 3 8 0 7 0 . 0 8 4 7 7 0 . 0 3 0 9 3 - 0 . 1 2 2 2 8 - 0 . 1 2 4 1 5 0 . 1 1 8 2 5
32 0 . 3 6 9 5 6 0 . 0 7 2 6 9 0 . 0 0 9 5 5 —0 . 0 4 4 6  5 - 0 . 1 4 3 3 7 0 . 1 1 2 0 4 - 0 . 0 1 8 4 7 - 0 . 0 2 7 4 7 - 0 . 1 2 6 9 2 0 . 0 7 4 8 0
33 - 0 . 7 4 9 1 7 0 . 7 5 7 0 8 0 . 1 2 4 4 3 0 . 2 9 1 ) 4 0 . 2 9 9 3 2 0 . 0 9 7 6 0 0 . 2 6 9 0 9 - 0 . 0 6 4 7 9 0 . 0 0 3 6 7 0 . 0 2 9 1 1
34 - 0 . 4 1 3 5 8 0 . 1 1 1 1 5 0 , 0 7 6 0 5 0 . 1 0 2 5 3 0 . 2 3 9 7 3 - 0 . 0 6 2 7 0 0 . 0 9 2 3 2 0 . 3 9 5 8 6 0 . 2 0 0 5 8 - 0 . 0 7 6 2 5
35 - 0 . 1 1 0 3 0 0 . 5 5 6 5 4 0 . 0 3 5 0 9 0 . 1 4 5 4 2 0 . 0 4 0 2 1 0 . 0 6 9 8 2 C . 1 0 8 0 4 - 0 . 3 1 4 3 9 - 0 , 1 5 3 6 3 0 . 1 2 3 1 8
36 - 0 , 0 5 3 2 1 0 . 5 2 1 6 3 0 . 0 6 0 5 5 0 . 0 2 6 2 3 0 . 0 2 2 7 1 0 . 0 5 9 2 0 0 . 1 0 5 0 3 - 0 . 3 0 5 7 1 - 0 . 1 7 3 6 4 0 . 1 7 9 1 4
37 0 . 0 7 3 6 6 - 0 . 2 8 5 0 4 0 . 0 8 1 6 6 - 0 . 0 2 6 6 2 0 . 0 6 9 7 7 - 0 . 1 4 6 8 7 - 0 . 0 5 1 0 6 0 . 5 1 5 3 6 0 . 2 1 2 8 1 - 0 . 1 9 5 3 9

H*
g



11 12 13 14 15 16 17 18 19 20
11 l .OCOCC
12 - 0 , 0 7 3  74 l.OOùOO
13 C . 1 C 2 7 1 - C . 3 9 8 3 5 l .C ' JCCC ■
14 0 . 3 3 7 4 2 0 , 2 1 5 9 0 0 . 3 7 1 2 6 l . 0 0 0 0 0
15 0 . 0 4 1 1 9 - 0 . 2 4 5 8 9 0 . 0 5 0 7 9 - 0  .  3 6 a l .oOOOO .
16 0 , 0 3 4  31 0 , 0 7 6 9 3 - 0 , 0 5 3 6 3 - 0 . 0 3  751 0 , 1 4 4 2 9 1 , 0 0 0 0 0
17 - 0 , 1 1 4 7 3 0 , 2 4 9 7 1 - 0 , 0 3 0 9 6 0 , 3 9 8 0 4 - 0 . 9 3 8 8 1 - 0 . 1 1 7 2 3 1 . 0 0 0 0 0
18 - 0 , 0 C 1 7 6 - 0 , 1 7 1 6 6 - 0 , 0 5 5 9 9 0 . 0 4 6 1 0 0 . 3 4 6 5 2 - 0 , 0 7 7 1 7 - 0 , 1 9 9 2 7 I.OÛOCÛ
19 0 . 2 0 5 E 6 - 0 . 3 0 8 9 3 0 . 0 3 0 9 6 - 0 . 3 0 9 7 2 0 , 8 5 2 5 1 0 , 1 1 1 2 8 - 0 . 8 6 8 0 1 0 , 2 1 4 5 0 1 , 0 0 0 0 0
2 0 0 . 1 3 6 8 1 - 0 . 3 1 5 5 6 0 . 0 3 3 6 3 - 0 . 4 2 7 9 4 0 . 3 4 1 3 7 0 . 1 0 7 3 6 - 0 . 8 7 2 6 6 0 , 1 1 6 1 2 0 , 9 2 7 7 5 1 , 0 0 0 0 0
21 0 , i C 8 c 3 C . 1 7 5 5 6 0 . 1 1 0 6 0 0 . 0 9 6 7 2 0 . 1 3 9 3 2 0 , 1 1 8 9 1 - 0 , 1 1 0 5 6 - 0 , 2 3 7 6 4 0 ,  1 7 7 0 0 0 , 1 7 4 0 2
22 - 0 , 0 6 8 8 9 - 0 , 2 2 7 5 5 0 . 0 4 5 9 2 - 0 , 1 4 1 4 5 0 ,  5 6 7 o 6 0 , 1 8 2 2 0 - 0 , 4 9 6 2 5 0 . 4 2 9 4 3 0 . 5 7 4 1 5 0 . 5 0 7 9 7
23 - C . C 9 2 6 7 0 . 2 3 3 8 5 - 0 . 0 5 2 9 3 0 . 3 0 3 1 5 - 0 , 5 4 4 9 9 - 0 . 1 5 7 2 3 0 . 6 1 8 6 0 0 , 1 2 4 6 1 - 0 , 5 6 0 5 1 - 0 , 6 1 8 8 0
24 0 , 1 4 1 7 3 0 , 0 8 5 5 8 0 . 1 2 9 7 2 0 , 0 2 5 6 7 - 0 , 3 6 7 7 8 0 , 0 8 2 6 5 0 , 2 4 8 9 5 - 0 , 7 0 7 3 1 - 0 , 2 7 2 9 2 - 0 , 1 5 4 6 3
25 - 0 , 1 8 3 3 8 - 0 . 3 2 0 5 5 0 . 0 6 6 2 0 - 0 . 1 6 1 4 8 - 0 . 1 0 6 3 2 0 . 0 4  7 34 0 . 1 1 0 4 9 - 0 . 2 5 4 4 2 - 0 . 0 0 3 7 5 0 . 0 2 1 2 1
26 - 0 , 0 9 9 6 7 0 . 0 5 5 2 1 - 0 . 0 2  2 93 C . 2 u 7 0 1 - 0 . 1 4 5 0 9 - 0 , 1 9 8 6 0 0 , 2 5 1 2 1 0 , 3 6 6 1 2 - 0 , 2 9 8 2 1 - 0 , 3 5 1 0 2
2 7 0 , 0 8 1 1 4 - 0 . 1 2 5 8 4 - 0 , 0 1 o 2 3 - 0 . 0 5 1 2 2 0 , 4 6 3 9 2 0 , 1 8 5 6 7 - C . 4 0 7 0 5 0 , 3 1 0 5 1 0 , 4 5 5 5 0 0 , 4 2 3 9 9
23 0 . 0 9 3 4 2 0 . 1 1 7 3 9 0 . 0 1 2 2 1 0 . 1 0 3 3 7 - 0 . 2 6 1 2 1 - 0 . 0 5 2 9 2 0 . 2 3 8 1 2 - 0 , 1 1 5 3 9 - 0 , 1 1 7 0 8 - 0 , 0 7 1 1 7
29 - 0 , 0 5 7 4 9 - 0 . 0 9 2 9 3 - 0 . 1 2 9 4 1 - C . 1 0 56 0 0 , - . 6 1 7 8 - 0 . 0 3 9 2 0 - 0 , 3 8 9 4 0 0 . 5 8 8 6 4 0 , 3 0 0 0 9 0 , 2 4 9 1 3
30 0 . 1 C 2 C 8 0 . 3 0 3 3 1 0 . 0 9 4 3 3 0 . 2 1 6 9 7 — 0 . 5 3 0  81 - 0 . 0 7 1 2 6 0 . 4 4 8 7 1 - 0 . 6 3 4 8 2 - 0 . 5 3 2 8 8 - 0 . 4 4 0 1 3
31 - C . 0 9 0 7 2 0 , 2 0 1 3 1 - 0 . 0 5 0 6 2 0 , 4 0 0 2 3 - 0 . 4 4 9 7 9 - 0 , 2 1 3 5 0 0 , 5 0 9 1 6 0 . 3 1 3 4 6 - 0 , 4 6 1 1 9 - 0 , 5 2 5 2 3
3 2 - 0 , 1 0 0 2 3 0 , 0 5 1 9 2 - 0 . 0 7 6 5 3 0 . 3 2 9 0 5 - 0 , 4 0 1 2 7 - 0 , 1 5 4 3 8 0 , 4 8 1 0 0 0 , 4 0 3 3 6 - 0 , 4 6 5 9 0 - 0 , 5 4 4 1 4
33 - 0 , 0 1 5 6 8 0 . 0 7 9 0 6 0 . 0 0 1 9 4 - 0 . 0 5 8 8 4 - 0 . 3 6 5 4 0 0 . 0 8 1 4 7 0 . 3 4 4 8 5 - 0 . 6 1 4 0 3 - 0 , 3 5 3 8 6 . - 0 , 2 2 8 7 3
3 4 0 , 1 8 0 3 3 - 0 , 2 4 4 1 0 0 . 0 5 0 7 0 - 0 , 3 8 1 2 9 0 , 5 3 5 6 3 0 , 1 8 7 4 4 - 0 , 5 9 7 7 0 - 0 , 2 2 6 6 4 0 , 6 3 5 9 4 0 , 7 1 4 1 0
35 - 0 , 2 2 9 0 8 0 , 2 7 3 3 3 —0 . 0 5 8 6 5 0 . 3 3 2 0 0 - 0 , 8 1 3 7 5 - 0 , 1 1 2 1 6 0 , 8 7 5 1 4 - 0 , 1 2 2 0 8 - 0 . 8 7 5 3 1 - 0 , 8 9 2 5 0
36 - 0 . 2 0 1 5 4 0 . 3 0 4 5 8 —0 . I ù 5 16 0 . 3 9 6 5 4 - 0 . 7 5 8 1 1 - 0 , 0 6 8 9 2 0 , 8 0 8 0 4 - 0 , 0 8 7 8 1 - 0 , 8 2 0 1 3 - 0 . 8 3 1 2 1
37 0 , 0 7 8 6 5 - 0 , 3 9 1 8 9 0 , 0 8 1 4 2 —C . 4 1 7 0 , 7 7 0 9 7 0 , 0 7 9 7 5 - 0 , 8 1 2 4 1 0 , 0 9 8 2 5 0 , 8 0 9 5 9 0 .8 4 9 0 4

00
w



21 22 26 24 25 26 27 26 29 3 0
Zl l .CCCCC
1 2 C . 1 0 1 6 5 1 . 0 3 0 0 0
2 3 - 0 . 0 0 7 4 5 - 0 . 3 i 3 1 s l .üOOCO
Z4 c . 2 : : c 6 - 0 . 4 5 2 2 5 - 0 . 0 4 6 5 4 l.COOOO
25 —û . 1 3 5 6 7 0 . 1 5 0 0 3 - 0 . 1 4 2 : 0 0 . 0 0 6 7 5 1 . 0 0 0 0 0
26 - C . 1 6 2 61 - 0 . 0 3 4 5 4 0 . 3 2 3 4 5 - 0 . 3 8 9 9 0 - 0 . 1 6 7 6 7 I.OCOCO
27 C . 0 8 3 5 5 C . 4 7 2 o 3 - 0 . 2 3 8 7 6 - 0 . 5 1 0 9 1 0 , 1 6 3 5 5 - 0 . 0 1 5 4 9 1 , 0 0 0 0 0
2 i - 0 . 0 4 0 2 5 - 0 , 1 4 2 7 2 C . 2 6 8 5 6 0 . 0 6 3 6 1 0 . 0 3 9 5 0 - 0 . 2 5 2 6 1 - C . 0 1 2 1 2 1 . 0 0 0 0 0 1
2 0 - C . 0 2 6 4 2 C . j 24 3 6 - 0 . 1 7 7 3 9 - 0 . 6 5 6 1 1 - 0 . 2 8 8 0 2 u . l 9 3 5 ° 0 , 2 8 6 0 8 - 0 , 4 0 7 7 0 1 , 0 0 0 0 0
20 0 , 2 3 3  03 — C . 6 6 0 0 c 0 . 2 2 7 2 6 0 , C 3 2 3 1 - 0 , 1 7 2 5 8 —0 . 0 2 6 6 1 - 0 , 4 6 6 5 6 0 . 1 3 6 1 2 - 0 , 5 2 0 3 5 1 , 0 0 0 0 0
31 •’ 0 . 0 4 0 4 4 - 0 . 1 2 9 7 3 0 . 6 0 o 7 4 — J . 1 7 9 4  6 - 0 . 1 2 6 9 3 0 . 4 6 9 9 6 - 0 . 2 0 2 8 2 0 . 0 2 1 0 5 0 , 0 5 1 0 2 - 0 , 0 2 4 2 0
32 - 0 , 2 0 7 5 ? 0 . 0 4 3 7 1 0 . 4 1 3 5 7 - 0 . 3 8 5 6 7 0 . 0 5 4 5 2 0 . 4 4 0 4 9 - 0 , 0 4 5 5 2 - 0 . 0 4 4 4 7 0 , 1 9 0 8 1 - 0 , 1 8 4 7 2
33 - 0 . 0 1 2 6 4 —0 . 2 6 3 6 1 - C . 1 2 4 C 0 0 . 5 4 6 5 5 0 . 3 3 6 7 1 - 0 . 1 4 5 7 6 —0 , 3 4 8 4 6 - 0 , 0 8 1 3 2 - 0 . 3 7 0 1 8 0 . 4 6 2 0 2
3** 0 . 0 0 7 4 1 0 . 3 7 4 5 1 - 0 . 6 6 3 C 2 0 . 1 3 3 6 3 0 . 2 4 9 8 7 - 0 , 3 4 5 5 0 0 , 2 2 5 0 5 - 0 , 1 7 1 2 2 - 0 , 0 2 3 6 6 - 0 , 2 0 9 2 3
35 - 0 . 1 8 0 3 9 - 0 . 4 0 4 6 9 0 . 5 8 8 2 5 0 . 1 0 7 3 7 0 . 1 6 8 3 3 0 , 3 5 1 5 0 - 0 , 3 8 7 7 5 0 , 1 2 1 8 3 - 0 , 2 2 8 1 8 0 , 3 4 8 7 8
36 - 0 , 2 0 7 6 5 - 0 . 3 2 5 4 5 0 . 5 5 5 5 0 0 . 0 4 2 3 2 0 . 1 8 5 3 6 0 . 3 2 4 4 8 - 0 . 2 6 5 6 0 0 . 1 6 1 4 2 - 0 , 2 5 5 2 5 0 . 2 5 8 4 6
37 C . 0 5 8 0 3 0 . 5 5 4 5 8 - 0 . 6 7 2 1 6 - 0 . 2 5 0 6 1 0 . 1 3 1 4 9 - 0 . 2 9 1 5 2 0 , 4 2 3 5 6 - 0 , 1 2 6 7 9 0 , 3 0 6 5 6 - 0 , 4 8 2 4 7

31 32 33 34 35 36 37
31 l .OCCCC
32 0 . 7 5 1 1 1 1 . OCCOO
33 - C . 1 7 o 4 2 - 0 . 1 4 3 7 3 l .GUOCO
34 - C . 5 7 1 6 5 - 0 . 5  30 2 7 0 . 3 8 1 4 7 1 . 0 0 0 0 0
35 0 . 5 4 6 1 7 0 . 5 = 7 5 1 0 .  5 6 o 4 1 - 0 . 5 7 2 0 3 1 . 0 0 0 0 0
36 0 . 5 3 2 1 8 0 . 6 1 6 2 9 0 . 2 7 4 7 3 - 0 . 5 3 4 6 3 0 . 8 8 2 5 5 l .OOOCO
37 - 0 . 5 7 8 4 9 — 0 . 4 4 6 6 8 - 0 . 1 2 4 1 6 0 . 6 7 3 6 4 - 0 . 7 3 2 1 3 - 0 . 6 7 4 2 5 1 , 0 0 0 0 0

h-*
g

S oq rc e i  A u t h o r ' s  com pu ta t i ons
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A P P E N D I X  B



186

AN INFORMATION ANALYSIS OF TRENDS IN SALES TAX REVENUES 
IN OKLAHOMA; 1933-1970

This an a ly s is  i s  based on the  approach used by Semple and G rif f in  

(1971). Entropy i s  used as a measure o f growth e q u a lity , and i t  i s  

c a lcu la ted  as :

H (Y) = £ .  Y lo g ,
i= l i

where: H (Y) = entropy

Y  ̂ = % of t o t a l  growth accounted fo r  
by each county, so th a t :

n
£  Yi = 1 
i= l

Y> 0

i  = 1, . . . ,  n

Entropy takes on a maximum value o f loggn when th e  growth of each county 

i s  the same. Entropy has a minimum value of zero when one coun ty 's  

growth i s  equal to  th e  growth of a l l  coun ties and th e  o th ers  have zero 

growth. By su b s tra c tin g  entropy from i t s  own maximum, an in e q u a lity  

measure i s  ob tained :

I  (Y) = loggn -  H(Y)

I f  I(Y) = 0, complete in e q u a lity  e x is ts .  I f  I(Y) = log^n, coup le te  

e q u a lity  e x is ts .

The conputer program used here to  c a lc u la te  entropy and in e q u a lity  

was w r itte n  by R. K. Senple. Minor m odifica tions were made by th is



187

au tho r. The program produces measures of entropy and to t a l  In e q u a lity . 

T o ta l in eq u a lity  I s  then subdivided In to  among reg ion  and w ith in  region 

In eq u a lity .

The inform ation an a ly s is  was performed on the  77 counties com

posing the four reg ions o f Oklahoma. The d a ta  used was sa le s  tax  

revenues between 1933 and 1970. The re s u l ts  a re  shown In  Table B-1.

TABLE B-1 

SOURCE OF INEQUALITY

Time Period T o ta l In eq u a lity Among Region 
In eq u a lity

W ithin Region 
In eq u a lity

1933 1.53 .99 .54
1940 1.46 .94 .51
1950 1.51 1.00 .50
1960 1.82 1.24 .58
1970 1.77 1.17 .59

A B C

B + C = A 

Source: A uthor's  computations

In th is  problem , loggn = 6.266. I f  I(Y) = 0, t o t a l  In eq u a lity  

e x is t s .  I f  I(Y) = log^n , t o t a l  e q u a lity  e x is t s .  In  view o f th is  

s ta tem ent, a sc a le  was constructed  (Figure B -1). From 1933 to 1940, 

t o t a l  In eq u a lity  changed from 1.53 to  1.46. I t  can be seen on th e  

sca le  th a t th is  was a movement towards g re a te r  t o t a l  In e q u a lity .

From 1940 to 1960, th e re  was a movement towards g re a te r  e q u a lity  

(convergence), followed by divergence from 1960 to  1970. F igures B-2 

and B-3 show the tren d s  fo r  the two components o f t o t a l  in e q u a lity . 

I . e .  among and w ith in  region in eq u a lity . In e q u a lity  among regions
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follow s a p a tte rn  s im ila r  to  the t o t a l  in e q u a li ty . In eq u a lity  w ith in  

regions shows a  movement toward g re a te r  in e q u a lity  from 1933 to  1950, 

followed by a movement towards more e q u a lity  from 1950 to  1970.

These trends are  shown on Figure B-4.
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FIGURE B-1 

TOTAL INEQUALITY SCALE

G 1.0  2 .0  , 6.2

I(Y)

In eq u a lity  E quality
1940 •*—•1933

1940»-»#----------- »• 1960
1970»*-» 1960

FIGURE B-2 

BETWEEN REGION INEQUALITY SCALE

i
1940#*# 1933 
1940 • —*•— *•1960

1970 #*^960

FIGURE B-3 

WITHIN REGION INEQUALITY SCALE

I
1950 ••<• 1933 
1950 •-4»»1970
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FIGURE B-4 

INEQUALITY TRENDS

In eq u a lity
1

3

5

7

9

1.1

1.3

1.5

1940 1960 197019501933

Year

between region in eq u a lity  

w ith in  region in eq u a lity

Source: Author's Computations



FORTRAN IV G LEVEL 21 MAIN DATE 7 4 3 0 5 1 5 /0

0 0 0 1
0 0 0 2
0 0 0 3
0 0 0 4

C
0 0 0 5 1
0 0 0 6 100
0 0 0 7
0 0 0 8 10
0 0 0 9
0 0 1 0
0 0 1 1
0 0 1 2 20
0 0 1 3
0 0 1 4 30

C
0 0 1 5
0 0 1 6
0 0 1 7
001 8
0 0 1 9
0 0 2 0
00 21
0 0 2 2
0 0 2 3 101
0 0 2 4
0 0 2 5
0 0 2 6 40
0 0 2 7
0 0 2 8 45
0 0 2 9

C
0 0 3 0
0 0 3 1
0 0 3 2
0 0 3 3
0 0 3 4
0 0 3 5 50
0 0 3 6
0 0 3 7
0 0 3 8
0 0 3 9

PqUGRAM BY f i . K .  SEMPLE O . S . U .  NOV. 1 9 7 0
PROGfAM TO CLEAN DATA FOR INEQUALITY ANALYSIS
N IS  THE NUMBER OF OBSERVATIONS LIMIT  3 0 0
M IS  THE NUMBER OF TIME P cP IC O S  LIMIT 3 0
MT I S  THE NUMBER CF GROWTH PERIODS LIMIT  29
FMT I S  t h e  f o r m a t  t o  READ IN DATA
F mgT i s  t h e  f o r m a t  t o  p r i n t  o u t  DATA
FMTT IS  Th e  f o r m a t  TQ PRINT CUT ADJUSTED GROWTH DATA
FGT I S  THE FORMAT TO PUCHH OUT ADJUSTED GROWTH DATA
INTEGER F M T (B » ,F M T T IB I , F M G T (e )
COMMON TOWN( TOO , 4  ) ,GF.OW( 300  i 2 1  ) ,  I 0 (  3 0 0 , 4  ) , N , H , N F  ,MT 
OIMENSIIN CSUMI3 0 1 ,  X I3 0 )
EQUIVALENCE (CSUM.XI 
SECTION TO READ DATA 
F O R M A T d H l I  
PRINT 1
R EAK  5 , 1 0 1  N,M,MT,NR,MOP.E,IPAW
F 1RMATI6I5I
R E A D (5 ,2 0 »  FMT
READ!5 , 2 0 )  FMGT
R £ A 0 ( 5 , 2 0 I  FMTT
FORMAT!2ÜA4)
W R I T E ( 6 , 3 0 )
F 0 R M A T C 1 9 X , 'N A M E ' . S X , ' I 0 F N T I F I C A T I 0 N * , 5 X , * R A W  D A T A » / / )
SECTION TO CALCULATE GROWTH 
DO 4 0  I = 1 , N
REA 0(5 ,FM T)  { T 0 W N ( I , K ) , K = 1 , 4 I ,  ( I 0 ( I , K I , K = 1 , 2 ) .  ( X ( K ) , K = 1 , M )  
WR ITE (6 ,FM ST )  ( T 0 W N ( I , K ) , K = 1 , 4 ) ,  I I D ( I , K I , K = 1 , 2 ) , I X ( K ) , K = 1 , M )  
I F ( I P A W . E O . l )  GO TO 101 
DO 4 0  K=1,MT 
L = K»1
G R O W ( I , K ) = < I X I L ) - X ( K ) ) / X ( L ) ) « 1 0 0 . 0
G J  TC 4 0  
MT=M
0 0  4 0  J=1 ,MT 
G R O W ! I , J ) = X ( J )
CONTINUE
W R I T 6 ! 6 , 4 5 )
FO RM AT11H,5X, • NAME• , 5 X , • I DENT I F ICATION*, 5X, 'GROWTH R A T E * / / )  
WR!T F(6 ,FMT T)  ( IT G H N (I , K . ) , K  = I , 4 ) ,  ! ID!  I , K ) , K » l , 2  ) ,  

1 IG kO W ! I , K ) ,  K = l , M T ) ,  1 = 1 , N)
SECTION TO FIND SMALLEST GROWTH IN ANY TIME PERIOD 
XSM4LL=GR0W!1, I )
DO 50  1 = 1 , N 
DO 5 0  K = 1,.MT
I F ! G F 0 W ! I , K ) . G E . X S M A L L )  GO TO 50  
XSMALL=GR0W!I ,K)
CONTINUE
I F I X S M A L L . G E . 0 . 0 )  GO TO 65 
XSMALL=ABS!XSMALL)*1.0 
DO 5 5  1 = 1 , N 
0 0  5 5  K=1 ,HT

VO



00^0
0 0 4 1
0 0 4 2
0 0 4 30046
0 0 4 5
0 0 4 6
0047
0 0 4 8  
0 0 4 0  
0 0 5 0

0 0 5 3
0 0 5 4
0 0 5 5
0 0 5 6
0 0 5 7

0 0 5 8
0 0 5 9
0 0 6 0  
0 0 6 1

GkOWJ l , < l  = Gf-nw( I f K »  ♦ XSHALL 
55  CONTINUE 

H R I T t ( 6 f 6 0 1
6 0  F U k ^ A T I I H l , 5 X » • MAKE* » 5 X t • I D E M IF IC A T I O N *  » 5 X * • ADJUSTED GROWTH»/ /1 

w R I T i ( 6 , F M T T I  ( I T 0 H N ( I , K I , K = 1 * 4 | .  1 1 D ( I » K ) , K > 1 , 2 ) « ( G P O W ( I , K | ,  
I K = 1 , M T I f T=l fN>

65  CONTINUE
n o  75  K=1»HT
C S U M IK ) = 0 ,0  I
DO 75 1 = 1 , N i
CSU4IK)  = CSUHIKI ♦ G R 0 H (1 ,K I  

75 CONTINUE 
DO 85  1 = 1 . N 
0 0  85  K=1,MT
GROWII .K)  = G R O H I I .K I /C S U H I K I  

85  CONTINUE 
WR I T E I 6 . 9 0 I  

9 0  F0RMAT(1 H1 ,5 X, 'CL EAN ED DATA»I
WRITEI6 .FMTTI  ( I T O W N I I , K I , K  = 1 , 4 ) , I I D ( I , K I , K = 1 . 2 1 . ( G R O H I I . K ) ,  

l K x l , H T I . I = l , N )
CALL INFO
I F I M O R E . E Q . I I G O  TO 1 0 0
STOP
END

vO
t o

0001

0002
0 0 0 3
0 0 0 4
0 0 0 5
0 0 0 6

C
C
C
C
c
c
c
cc
cc
c
cc
cc
c
E
c
c
cc
c
c
c

SUBROUTINE INFO

PROGRAM BY R . K ,  SEMPLE O . S . U .  NOV. 1 9 7 0

PROGRAM TO CALCULATE INEQUALITY MEASURES USING INFORMATION STATS 
N IS THc NUMBER OF OBSERVATIONS LIMIT  3 0 0  
M IS THE NUMBER CF GROWTH PERIODS LIMIT 30  
NR IS  THE NUMBER OF REGIONS

TOWN IS  THE NAME OF OBSERVATION
GROW IS  THE INDIVIDUAL PROPORTION OF TOTAL GROWTH (ADJUSTED»
TFNT i s  th e  TOTAL ENTROPY ASSOCIATED WITH F fF H  TIMF P P P i n n
TINE IS  THE TOTAL INEQUALITY FGR EACH TIME PERIOD
YR IS  THE GROUP PROPORTION OF TOTAL GROWTH FOR EACH PERIOD
PP I S  THE NUMBER OF INDIVIDUALS IN EACH REGION
BINE IS  THE TOTAL BETWEEN FEGICN INEQUALITY
WINE IS  THE TOTAL WITHIN REGION INEQUALITY

B  ii i
BWINEIS THE BETWEEN SUBREGION INEQUALITY WITHIN REGIONS 

WWINEIS t h e  WITHIN SUBREGION INEQUALITY WITH REGIONS  
FMT I S  t h e  f o r m a t  TO READ IN DATA 
FMGT IS  THE FORMAT TO PRINT OUT DATA
FMTT IS  THE FORMAT TC PRINT CUT REGIONAL PROPORTIONS OF GROWTH
10 I S  THE IDENTIFICATION CODE FOR EACH OBSERVATION

COMMON TQWNC3 0 0 , 4 ) , g r o w ( 3 0 0 , 2 1 » ,  1 0 ( 3 0 0 . 4 » ,N ,M ,N F . M T  
DIMENSION T F N T I 3 0 J , T I N T ( 3 0 1 , Y K ( 3 0 , 3 0 J  
DIMENSION P P ( 3 0  » .  B IN E ( 3 0 » , AYR( 3 0 , 3 0 » , WINE( 3 0 )
DIMENSION Y R T ( 3 0 , 3 0 , 3 0 » . RRS( 3 0 . 3 0 » . BWINE( 3 0  ». WUlNE(3Q)
DIMENSION T I N E ( 3 0 I , N S R ( 3 0 )



0 0 0 7
0 0 0 8  
OOOQ 0010 0011 0012
0 0 1 3
0 0 1 4
0 0 1 5  
0 0 1 4
0 0 1 7
0 0 1 8
0 0 1 90020

0021
0022
0 0 2 3
0 0 2 4
0 0 2 5
0 0 2 6
0 0 2 7
0 0 2 8
0 0 2 9
0 0 3 0

88:^

0 0 3 3
0 0 3 4
0 0 3 5
0 0 3 6
0 0 3 7
0 0 3 8
0 0 3 9
0 0 4 0
0 0 4 1
0 0 4 20043
0 0 4 4
0 0 4 5
0 0 4 6  
0 04  7
0 0 4 8
0 0 4 9
0 0 5 0
0 0 5 1  
0 0 5 ?
0 0 5 3
0 0 5 4
0 0 5 5
0 0 5 6
0 0 5 7
0 0 5 8
0 0 5 9
0 0 6 0

C
C
C
C
C

SECTION T9 RE&D AND WRITE DATA

SECri ' . 'M TO C4LCULATF TOTAL GROUP ENTROPIES FOR M TIME PEF lODS

DO 4 7  K=1,MT 
B I N E ( K ) = 0 . 0  BWr̂ ElK 1=0.0 
WM lN E (K I= 0 . 0

47  T E N T ( K ) = 0 . 0  
W R I T E ( 6 . 3 1 0 )

310  F O R M A T ! l r i l , l 3 X , * ENTROPY*. 7 X , * OBS ERVATION*t3X,«PERICD*I  
n u  5 0  1 = 1 , N 
n o  48  K=1,MT
E N T 9 = G R 0 M ( I , K ) « i A L C G ( 1 . 0 / G P 0 W ( I , K I l / A L 0 G ( 2 . 0 i )
W R I T E ! 6 , 5 5 5 I  E N T P . I . K  

555  FORMAT I l O X , F 1 5 . 8 , 1 5 )
4 8  TENT!K»=TENT(K» ♦ ENTR
50  c o n t i n u e

SECTION TO CALCULATE TOTAL GROUP INEQUALITIES FOP M TIME PERIODS

R = N 
0 0  58 K=1,MT
TINS IX) = ( A L Q G ( P ) / A L P G C a . O I l - T E N T ( K I  
I F I T I N E I K I . G E . O . O I  GO TO 58 
TINE c m  = 0 . 0 0 0 0 0  

38  CONTINUE 
H R I T È ( 6 , 7 5 »

75 F O R 4 A T !1 H 1 , 5 X , * P E R I O D * .5 X ,* T O T A L  ENTROPY*, 5 X , *TOTAL INEQUALITY*/ !  
DO 81  K=*fMT
WRITE ( 5 , 8 0 1  K , T E N T ( K I , T I N F ( K I

80 F O R M A T ! 7 X , I 4 , 5 X , F 1 5 . 8 , l 0 X , F 1 5 . 8 I
81 c o n t i n u e

SECTION T9 CALCULATE BETWEEN REGIONAL GROWTH INEQUALITY 
DÛ 8 3 L=1,NR 
P P ! L ) = 0 . 0  
DO 83  K=1,MT 
P P S ! L , K ) = 0 . 0  
Y R ! L , K ) = 0 . 0  
L= l
0 0  90  1 = 1 , N 
0 0  85  K=1,MT
I F ( I Ü ( I , 1 I . E 0 . L )  GO TO 85 
L = L*1
Y R ! L , K ) = Y R ! L , K )  ♦ GRCW!I ,K)
P P ! L ) = P P ! L )  ♦ 1 . 0  
CONTINUE 
W R I T E ! 6 , 3 1 1 )

311  F ü R M A T ( l H l , 1 3 X , * OBSERVATIONS* ,4X,*REGIONS*!
DO 87  L=1,NR 
W R I T E ! 6 , 8 6 ) P P ! L ! , L  
F O R M A T ( 1 H , 2 Û X , F 5 . 0 , 5 X , 15 ,2 X 1  
CONTINUE 
W R I T E ! 6 , 31 2 )
F ' JR M A T( 1 F1 ,1 0 X,  * i n e q u a l i t y * , 4 X ,  * PERIOD* !
0 0  1 2 0  L=1 ,NR 
DO 1 2 0  K=1,MT
A Y R ! L , K I = Y R ! L , K ! * ! A L 0 G ! Y R ! L , K ! / ! P P ! L l / R ! ! / A L 0 G ( 2 . 0 ü  
W R I T F ! 6 , 5 5 b !  AYR( L , K ! , L , K  
F f j R M A T ! l O X , F 1 5 . 8 , 5 X ,  I 5 , 5 X . I 5 !
8 I N = ! K ) = 8 I N E ! K )  ♦ AYR!L ,K)

120  CONTINUE

VO

83

85

90

86
87

312

556



oooooooooooooooooooooooooooooooooo M^^^^MW^^w^^ww^oOOOOpOOOOOOOOOOOOO »irfMH<l»«)-*0000000000 .O'OvD̂'O vO’O 0 0>090DnpGDa>Ot>nDO)39 $'Wh)*'̂ 0'009-̂ 0'V1ĵ WI\)»-*Oa<D"4@'Ln4>WfVWO\OgD'̂ 0'Ul4'WN»-'
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00#  1 00  1 21  K=1,MT
0 0 6 2 I h ( O I N E i K ) . G E . O . O )  GO TO 121
0 0 6 3 »INJ=(KI=O.OûOOO
0 0 6 4 121 tONriMUE
0 0 6 5 K P I T 5 ( 6 . 1 3 0 >

F ü R 4 A T ( l H l , 5 X , ' BETWEEN PEGIONAL INEQUALITY*, 5 X f • PE F lO D*/ >0 0 6 6 150
0 0 6 7 DU 1 3 6  K=I ,MT
0 0 6 6 134 CONTINUE
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NAME

CLEVELANDGAkFIELD
r-KLAHOSA
TULSA
WASHINGTON
ALFALFABEAVEC
BECKHAM
CANADIAN
CARTER
CREEK
CUSTER
FLLI S
GRADY
HARPER
JACKSON
KAY
KINGFISHER
MAJOR
PAYNE
PONTOTOC
POTTAWATOMIE
STEPHENS
TEXAS
MOODS
WOODWARD
BLAINE
BRYAN
CADDO
CIMARRON
COMANCHE
COTTON
CRAIG
DEWEY
GARVIN
GRANT
GREER
HARMUN
JEFFFRSGNKinwA
LEFLORE
LINCOLN
LOGAN
MCCLAIN
MARSHALL
MAYES
MURRAY
MUSKOGEE
NOBLE
NOWATA
OKMULGEE
OSAGE
OTTAWA
PAWNEE
PITTSBURG

a s " : ' - ' - '
SEMIMOLE
TILLMAN

[FICATION RAW DATA

11 2 9 3 0 3 . 6 1
12 8 6 0 6 7 , 5 6
13 8 1 0 2 6 4 . ^ . 4
14 6 2 8 1 7 6 . 6 9
15 5 8 7 f  3 . 3 2
21 1 1 6 9 5 , 3 0
21 4 0 u 2 . 7 1
21 3 4 8 5 6 . 4 5
21 3 1 7 9 2 . 4 5
22 6 3 5 0 8 . 7 0
22 6 6 8 6 5 . 8 1
22 3 1 1 2 2 . 6 5
22 8 7 1 5 . 3 7
23 5 3 5 9 6 . 8 8
23 6 8 6 6 . 5 9
23 . 3 6 3 1 2 . 5 6
23 8 5 5 7 0 . 0 0
24 1 6 6 7 7 . 0 4
24 6 1 0 6 . 2 4
24 4 5 8 0 7 . 9 8
24 3 5 7 4 0 . 9 7
25 6 3 4 1 3 . 7 8
25 3 4 2 7 4 . 1 5
25 1 4 3 5 2 . 1 2
25 2 1 0 ) 0 . 5 6
25 1 9 0 2 4 . 5 4
31 1 8 2 0 7 . 6 2
31 2 6 7 7 9 . 7 6
31 4 3 7 6 0 . 4 4
31 1 5 3 3 . 0 4
31 4 3 4 5 1 . 4 0
31 1 1 4 0 4 . 7 6
31 1 1 4 5 1 . 0 4
32 1 1 2 9 8 . 2 9
32 2 6 4 0 6 . 3  7
32 1 3 5 3 1 . 6 4
32 1 2 5 2 7 . 0 2
32 1 8 5 6 6 . 7 0
32 1 7 5 7 6 . 5 5
32 3 4 0 1 5 . 0 2
33 2 5 3 6 8 . 9 5
33 2 6 7 6 6 . 0 6
33 3 5 3 4 1 . 6 6
33 1 2 2 4 8 . 6 7
33 1 1 0 1 4 . 6 8
33 9 3 6 9 . 9 0
33 1 3 2 3 0 . 9 8
34 9 3 2 8 4 , 6 3
34 1 4 8 1 5 , 6 8
34 I 3 3 0 3 . 6 3
34 5 7 6 0 0 . 3 3
34 4 0 3 3 7 . 0 6
34 3 6 6 1 9 . 9 6
34 1 5 2 7 5 . 2 3
35 3 8 1 9 9 , 4 1
35 7 8 5 5 . 5 1
35 1 3 3 0 3 . 1 6
35 6 3 4 4 1 . 5 7
35 3 3 1 6 9 . 2 9

9 7 6 1 6 . 7 5  3273AS.?1
2 3 9 7 0 5 5 . 0 0
2 0 0 9 7 2 0 . 0 0

2 5 6 2 9 1 . 9 4  
4 9 6 1 2 . ]  4
1 7 6 3 0 . 0 8  
9 2 4 5 2 . 0 0  
9 3 4 5 1 . 6 3

1 6 9 8 5 9 . 4 4
1 7 4 8 6 9 . 9 4
1 0 9 9 7 6 . 0 6  

2 4 2 2 9 . 8 0
1 4 5 1 7 9 . 5 0  

1 9 7 0 2 . BO 
B O ] B 8 . C 4  

3 0 2 9 0 3 , 7 5  
5 3 0 8 3 . 3 0  
2 8 0 2 7 . 6 1

1 6 1 0 3 9 . 1 9  
1 5 6 7 2 3 . 6 1
2 0 3 6 4 3 . 0 6
1 3 2 6 5 4 . 0 0

5 4 1 3 1 . 5  8
7 1 1 0 6 . 3  8
6 0 2 0 0 . 5  9 
5 9 6 7 7 . 9 9

1 0 6 7 5 3 . 9 4
1 2 2 6 9 3 . 0 0

1 1 5 7 9 . 7 4
2 3 3 8 2 3 . 1 9

2 7 3 9 1 . 9 1
7 8 ^ 6 4 . 5 0
4 4 4 1 4 . 4  1 
4 3 4 8 4 . 9 7  
2 3 9 6 2 . 6 5  
3 1 5 7 6 . 3  3
7 9 6 6 2 . 0 6  
9 ' - 0 1 6 . 2 5  
6 6 6 4 3 , 9 4  
9 8 1 3 2 . ] 9
3 4 7 3 7 . 0 8
3 6 6 0 0 . 7 7
3 7 0 2 2 . 7 8  
3 6 3 7 2 . 3 2

2 9 4 3 1 2 . 2 5  
5 2 4 4 8 . 8 7  
5 4 8 3 4 . 6 8  

1 9 2 0 3 7 . 3  8 
1 1 9 1 2 4 . 8 1  
1 7 2 8 6 3 . 8 8  

4 9 0 8 1 . 2 9  
1 5 0 5 0 5 . 6 9

1 7 6 9 0 . 0 6
5 5 0 3 6 . 7 4  

2 4 9 8 9 4 . 3 1
7 9 1 9 2 . 5 0

^ 0 9 0 6  5 . 2 5
9 9 4 6 3 3 . 0 6  

7 7 5 2 6 6 2 , 0 0  
5 8 ^ 7 3 3 6 . 0 0

5 4 0 4 8 0 . 9 4
1 4 2 5 7 1 . 3 8  

6 5 3 1 2 . 6 7
3 = 7 3 5 5 . 5 0
2 9 6 5 6 3 . 5 0
6 3 8 4 8 4 . 4 4
4 5 5 3 8 5 . 1 3  
2 1 8 6 4  ■ ' .56

8 7 3 0 9 . 3 8
4 1 8 6 3 4 . 5 6

7 9 0 2 2 . 6 3
2 7 6 2 6 9 . 1 3
8 3 5 8 9 9 . 6 1
1 7 5 1 4 0 . 8 1
1 1 4 5 1 9 . 1 9
6 0 9 2 9 5 . 3 8
3 8 3 8 9 5 . 1 9
5 7 0 0 6 4 . 5 0
5 8 5 3 5 5 . 4 4
2 4 9 1 1 3 . 8 1
2 2 6 6 7 3 . 5 6
2 1 3 0 0 6 . 6 1  
1 9 1 6 4  0 . 1 9
2 6 1 7 9 0 . 2 5
3 5 9 5 1 4 . 5 6  

7 5 8 5 7 . 5 6
7 0 7 8 8 2 . 5 0  

9 9 7 1 4 . 0 6
1 6 7 8 5 5 . 3 1  

8 5 0 3 4 . 9 4
4 4 4 1 3 5 . 8 1  
! 2 0 6 7 4 . 5 0
1 4 1 5 6 6 . 3 1

6 7 6 0 4 . 6 3  
8 8 7 1 7 . 5 0

2 6 5 2 1 2 . 6 1
2 1 3 3 4 6 . 2 5
1 9 0 3 8 7 . 7 5  
2 5 6 8 0 7 . 0 0
1 0 5 5 7 1 . 5 0  

6 1 9 2 8 , 3 0
1 4 8 1 8 1 . 0 6
1 1 6 4 2 9 . 6 9
8 5 2 9 7 9 . 3 1
1 6 9 8 0 5 . 2 5
1 2 7 6 0 3 . 0 6
4 6 1 6 9 0 . 6 9
2 6 5 4 5 3 . 7 5  
3 7 7 2 1 2 . 8 8
1 2 2 5 4 1 . 8 1  
4 2 0 8 2 6 . 6 3

5 4 5 6 8 . 2 0
1 7 = 6 8 7 . 0 0
5 4 7 7 6 6 . 9 4
2 1 9 4 7 6 . 5 6

7 5 2 9 6 6 . 0 0
1 3 3 2 0 8 7 . 0 0

1 4 0 2 1 6 8 0 . 0 0
1 1 1 3 8 7 1 7 . 0 0

1 0 6 6 2 9 3 . 0 0
1 5 5 8 3 2 . 1 3

9 4 4 2 4 . 6 9
4 2 5 0 4 6 . 7 5  
4 2 ) 8 5 1 . 3 8954449.94
6 3 9 7 3 6 . 9 4
5 0 4 9 8 8 . 3 1  

8 6 4 0 1 . 1 9
5 6 6 6 0 2 . 1 3  
J 2 7 4 C 1 . 8 1
5 2 0 4 7 9 . 5 0

1 1 8 8 1 7 6 . 0 0
1 9 1 1 2 8 . 7 5
1 0 8 6 9 5 . 3 1  
B 4 3 3 1 8 . 1 9
6 2 4 9 5 1 . 8 88 5 9 9 8 6 . 4 4
9 6 3 1 5 2 . 3 8
3 1 6 6 2 0 . 5 0
2 5 5 1 7 7 . 0 0  
3 5 5 8 5 0 . 2 5  
2 0 9 2 3 7 . 1 9
3 8 1 1 4 9 . 5 0
4 4 9 6 2 9 . 8 8  

9 6 4 2 7 . 7 5
1 4 6 9 1 9 5 . 0 0

1 0 7 0 6 9 . 3 8
2 3 7 0 0 2 . 6 9  

9 4 2 5 8 . 8 8
6 5 8 5 9 2 . 7 5
1 3 9 7 1 6 . 6 3
1 4 9 5 5 8 . 6 311064E.19
1 0 8 5 6 2 . 5 0  
2 8 = 9 3 9 . 4 4
3 1 7 5 3 9 . 5 0
2 7 0 6 3 9 . 6 9
3 0 5 3 3 0 . 5 0  
1 4 6 5 6 4 . 5 6
1 2 3 1 3 3 . 0 0  
2 = 5 0 7 1 . 0 0

, 1 7 1 8 0 3 . 2 5
1 1 9 8 2 9 8 . 0 0  

2 ) 9 8  2 2 . 5 6
1 7 5 9 4 5 . 6 9  
6 0 0 4 9 3 . 8 1  
4 4 2 0 5 6 . 0 6
5 1 3 5 8 8 . 4 4  
1 5 ) 8 3 2 . 6 9
5 4 3 0 4 6 . 3 8

5 2 3 1 5 . 6 9
2 8 3 6 2 9 . 5 0
6 3 6 3 0 1 . 3 8
2 4 2 9 2 7 . 9 4

1 2 4 3 6 5 1 . 0 0
2 0 1 0 0 7 4 . 0 0  

1 9 1 4 8 6 7 2 . 0 0  
1 5 2 4 7 4 6 6 . CO

1 3 4 6 1 3 6 . 0 0
1 5 6 7 4 5 . 1 3  
1 0 5 1 1 5 . 6 3
5 6 0 7 4 9 . 5 0

1 3 7 1 5 3 6 % 0 0

:??????: lè
1 0 0 0 5 0 . 3 0
7 7 7 2 7 0 . 8 1  
1 0 9 1 1 9 . B1
7 3 9 5 2 1 . 0 6  

1 6 2 9 3 9 7 .  00
3 7 9 1 9 3 . 0 6

1 3 5 1 7 9 2 % 0 0

1 3 l l l l l % 0 0 i
1 2 1 8 1 1 1 . 0 0

5 1 1 7 0 6 . 4 4  
3 4 7 2 6 4 . 7 5 ,
6 3 3 3 9 0 . 2 5
3 0 9 3 6 2 . 4 4
6 0 7 2 5 9 . 3 1
6 1 3 1 1 5 . 8 8
1 3 2 8 0 2 . 5 0  

2 5 9 3 8 0 8 . CO
1 2 8 2 2 5 . 6 9

\ i n n : i \
7 2 6 1 5 7 . 8 8
1 3 3 8 7 9 . 1 3
1 7 8 9 6 7 . 1 3
1 0 5 6 0 7 . 3 1
1 2 7 2 2 3 . 5 6
3 1 7 7 6 9 . 2 5
5 5 9 8 0 3 . 0 6
3 7 4 6 6 4 . 5 6
3 8 4 8 8 0 . 3 1
2 3 4 3 2 7 . 8 1
1 8 3 4 2 3 . 6 9
5 1 5 7 5 4 . 8 8
2 6 1 1 4 9 . 1 3  

1 8 4 6 0 6 8 . 0 0
2 4 5 7 1 9 . 9 4
1 4 8 5 6 7 . 9 4
8 5 3 7 6 3 . 6 9
4 3 7 9 9 3 . 4 4
8 2 0 8 3 4 . 5 0  
2 1 4 4 8 6 . 7 5

1 0 1 4 7 8 4 .  75 
5 5 4 0  4 . 1 2

5 2 8 9 9 3 . 9 4
6 6 5 5 1 3 . 9 4
2 7 0 3 2 3 . 0 6

VO00



ATOKA
CHEROKEE
E xgr'" '

35

41

il

2 3 0 1 1 . 3 2
6 9 7 7 . 6 9
6 4 4 9 . 9 0
9696.51

1 3 2 8 7 . 1 59611.6?

3 3 2 6 0 . 4 4
2 6 8 1 5 , 6 2

K 7 5 9 1 . 1 9

1 0 6 2 6 3 , 0 6  
1 5 1 8 3 9 . 3 8  
50774.=1

1 9 8 0 4 7 . 9 4

m u iiiî
20 05  4 5 . 9 4  
1 8 1 8 9 2 . 3 8  

54104.64

2 0 6 1 2 6 . 8 8

}§???{:!? 
4 4 1 9 6 2 . 7 5

50

DELAWARE
HASKELL
HUGHES
JOHNSt o n
LATIMER
LOVE
MCCURTAIN
MCINTOSH
OKFUSKEE
PUSHMATAHASEQUOYAHWAGONER

4 2 
42
42
43 43 
43
43
4 4  
44  
44

t l

3 5 6 8 . 2 4
8 0 3 8 . 2 5  

2 4 4 1 6 . 3 26875.45
5 5 2 7 . 4 8
6 3 3 4 . 9 0

1 5 5 2 3 . 5 5  
9 4 5 7 . 9 T 
9 3 4 0 . 2 9  
9 6 3 7 . 1 4

144. ;  1 . 0 6  
2 9 6 0 1 . 1 4  
8 0 1 3 3 . 3 1  
2 6 0 7 3 . 1 6  
1 6 7 5 3 . 7 0  
1 8 3 7 2 . 2 8  
8 0 9 F 2 . 6  3 
4 7 4 2 4 , 6 0  
9 2 9 3 7 . 5 1  
3 1 5 6 3 . 6 7  
2 7 4 5 4 . 8 3  
2 7 7 0 2 . 3 5

9 3 0 0 5 . 3 3
7 9 2 1 8 . 2 5  1694C8.00
5 5 2 1 5 . 7 4
4 9 0 8 6 . 1 9
4 0 4 4 3 . 2 5  

1 6 3 9 1 B . 06
8 8 5 5 4 , 9 4  

1 1 04 5  3 . 1 9  
7 2 1 4 5 . 3 1
0 3 5 1 7 . 3 3  

1 0 0 6 4 0 . 3 8

1 0 6 5 2 8 . 7 5

6 0 6 1 1 . 7 6

1404)5125 
116 9 3 0 , 3 8  

9 0 7 3 9 . 0 6

\m ih îï

2 5 0 2 3 5 . 8 1  
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PERIOD TOTAL ENTROPY
1 ■ ^ , 7 7 7 6 3 « > ? 0
2 4.80507946
3 4.75365162
4 4.43684864
5 4.51020241

t o t a l  i n e q u a l i t y
Î,53914647 
1.46170616 
1.51313400 
1.82993698 
1.75658321

OBSERVATIONS

Hi

REGIONS

i
4

INEQUALITY
1.38737106
1.33580780
1.38421822
1.664009091.58669376
-0,08340764
-0.08285183
-0.06749946-0.09270209
-0.08930415
-0.19817168
-0.19350398
-0.20428973
-0,22183377
-0.22123009
-0.10898751
-0.11164075
-0.10585660
-0.10041088-0.10984409

PERIOD 1
1
1 1
2 
2
1
2 
3 
3 3 
3
34 
4 4 
4 
4

1
23
4
5 
1 
234
5

3
4

1
5

ro
o

8ETWEEN REGIONAL INEQUALITY PERIOD
0.99680263 1
0.94781035 2
1.00657082 31.24906063 4
1.16631413 5

WITHIN REGIONAL INEQUALITY PERIOD 
0.54234380E 00 0.5138958IE 00 
0.50656319E 00 
0.58087635E 00 
0.59026909E 00

34
5



205

A P P E N D I X



206

DATA SOURCES FOR CHAPTER IV

DATA

1. Sales Tax Revenues

2. Per C apita Income

3. Education

4. Housing

5. In fan t M orta lity

6 . Divorce

7. M igration

BASIC DATA SOURCE*

Oklahoma Tax Commission.
Oklahoittn Salaa Tax and Use Tax.

U.S. Bureau of the Census.
General Social and Economic Char- 
a c te r i s t i c a ;  Oklahoma. PC(1)- 
C38, 1970.

U.S. Bureau of the Census. Census 
of P opu la tion . V .II ,  P a r t  5 , 
1940 ,1950 , 1960, 1970.

U.S. Bureau of th e  Census. 
V. I I ,  Table 22, 1940.

Housing.

U.S. Bureau o f the Census. C ity  
and County Data Book. 1952, 1962.

U.S. Bureau of th e  Census. Census 
of Housing, D eta iled  C h a ra c te r is t ic s ,  
Oklahoma. 1970.

U.S. Bureau of th e  Census. V ita l 
S ta t i s t i c s  of the  U.S. 1940, P a r t I ,  
1950, V .II . 1960, V .II  1970, V .II .

U.S. Bureau o f the Census. V ita l 
S ta t i s t i c s  o f the  U.S. V .II ,  P a rt 2, 
1950. V .I I I ,  1960, V .I l l ,  1970.

U.S. Bureau o f the Census. V ita l 
S ta t i s t i c s  o f the U.S. 1930, P a r t I I ,  
"By Place o f Residence". 1940, P a r t 
I I ,  1950, P a rt I I ,  1960, P a rt I I ,  
1970, P a rt I I .

*These a re  the  sources o f th e  b a s ic  d a ta . In most cases, the da ta  
were re -c a lc u la te d  and used in  a  form o th er than th a t  in  which i t  was 
repo rted .
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METHOD OF APPROACH FOR UPDATING OKLAHOMA'S COUNTY
PERSONAL INCOME

The method of approach used in updating county personal income fo r Oklahoma 
is similar to  th a t used for th e  previous estimates for the 1950—62 period. This section 
briefly describes the method used for arriving a t the  estimates for 1 9 6 0 -6 8 . In order to  
simplify the  presentation and make it more precise, some mathematical equations are used. 
For further background, the  reader is referred to  Chapter II o f Peach, e t. al.. County 
Building Block Data for Bagionai Analysis: Oklahoma, Research Foundation, Oklahoma 
State University, Stillwater, 1965.

The technique employed involves using the annual state estimates of personal 
income prepared by the National Income Division (NID) o f the  U.S. Departm ent o f 
Commerce, and locating direct information on each of the  specific com ponents to  be 
disaggregated to  the county level. In other words, the problem is to  construct a series o f 
allocators by means of which state totals for various com ponents o f personal income can be 
allocated to  counties.

In the construction of allocators for these com ponents of personal income, it is 
necessary to  use data tha t have a direct and reliable relationship to  th e  particular income 
com ponent being allocated to  the counties. The final estimate o f personal income in each 
county is obtained from a summation of county totals for each of these com ponents of 
personal income.

By definition, county personal income is the sum of wages and salary 
disbursements, o ther labor income, proprietors' income, property income, transfer 
payments, less personal contributions for Social Security. In a mathematical form, the 
relation is:
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Yj = Wj +  Lj +  Pj +  Cj +  Tj — Sj (1)

Where V 

W 

L 

P 

C 

T  

S

= personal income in county i.

= wages and salaries paid in county i.

= other labor income paid in county i.

= proprietors' income paid in county i.

= property income paid in county i.

= transfer payments paid in county i.

= personal contributions for Social Security in county i.

The procedures for estimating th e  variables in Eq. (1) can be explained as follows:

I. Wage and Salary Disbursements^ (W;)

A. Total wage and salary disbursements are com puted by using th e  following technique:
1. Farm Wages (W^ ; ):

Wl.| =
W|

-Tr—r2 w|
I = 1

i — 1 ,2 , . . . ,  77.

where w: = wages paid hired farm workers (data from th e  U.S. Bureau of th e
C en su s ,  Census o f Agriculture). 2

W  ̂ g = NID state total of farm wages for Oklahoma.

 ̂Total wage and salary disbursements consist of wages and salaries paid in the following sectors: farm, 
mining, construction, manufacturing, trade, finance, transportation, service, government, and other industries.

^The census of agriculture is taken every five years. The Census o f  Agriculture p u t ou t by the  Bureau 
of the Census for 1959 and 1964 were used. Allocators for 1962 and 1963 were derived through interpolation, 
and 1964 allocators were used fo r 1965-68 .
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2. Wages and salaries for mining (W2  ;)

Construction (Wg ;)

Manufacturing (W^ |)

Trade (Wg |)

Finance, insurance and
real estate (Wg ;)

Transportation and
public utilities (Wy ;)

Service industries (Wg |)

(The above are derived from the same procedure. The numbers represent industry, 
and i, the county. The wages and salaries for these industries consist o f tw o parts, namely, 
covered and non covered wages.)

a. Covered wages (Wp .) in county j:

4 9

Wjj = I  <2̂1

k — 2, 3 , . . 8 .  
i = 1 , 2 .........49.

where ^  : = covered wages and salaries paid in OESC selected counties.^
(Data from OESC).

w ^  = OESC covered wages and salaries paid in multicounty area.^

^There are 49 selected counties and a multi-county area which could no t be classified by county in 
OESC's publication entitled County Employment and Wage Data, 1967. Industrial detail is no t shown for the 
remaining 28 counties to  avoid publishing information that would identify individual firms.

^This includes wages paid to  statewide sales personal with no permanent place of work and other types 
of roving employment, and all others whose place of work could not be determined.
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b. Non-covered wages (W|^.) in county i:

%  -E, : 49
W " . = "(W. ,  -  2  Wg .) . . . .  (2b)

k,i i_ , K,j
7 7 '  J=1

i? , '^ k , i  *^k,i

k = 2 , 3 , . . . ,  8.
j = 1.2..........49.
i = 1 ,2 , . . . ,7 7 .

where wj. ; = com puted annual average wages for industry k. (Data from  the
' U.S. Department of Commerce, County Business Patterns (GBP).

^k,i = GBP number of reporting units by employment-size "1 to  3 "  times 2
(the mid-point) for industry k in county i.

Wjj 5 = NI D state industry wage and salary totals fo r industry k in Oklahoma.

c. Wages and salaries for mining, construction, manufacturing, trade, finance, insurance 
and real estate, transportation and public utilities, and service industries are equal to  
the  sum of (2a) and (2b);

........................................................................................ (2 c)

k = 2 ,3 , . . . , 8.
i = 1,2...........49.
i = 1,2...........77.

3. Wages and salaries paid in the government sector^ (Wg g):

a. Federal civilian (W^ .):

^Total government wages and salaries consist of three parts: federal civilian, federal military, and sta te  
and local government.
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-------------- ' W ; , ............................................................................................(3a)

i = 1,2..........77.

where G = OESC civilian federal wages (unpublished data).

Wq . = NID state total for federal civilian wages for Oklahoma.

b. Federal military (W ^.):

mE
W j’. =  J ----------------  • W ? , ............................................................................................ (3b)

9,1  6 »,s

Rwhere j = the number of counties where military bases are located.”

E!l" = military employment in county j where the  military bases are located 
(unpublished data from the  Department o f Defense).

W ? = NID state total of military wages for Oklahoma. y,s

c. S tate and local (W |  ̂) ;

'" I -  '  — ---------------    '3cl.

i ! . ' :  
i = 1,2........77.

Where E? = state and local government employment in county i (unpublished data 
' from OESC).

Wq = NID state total of state and local govemment wages for Oklahoma. y,s

®There are a few counties with military employment. In 1967, for example, only Comanche, Pittsburg, 
Jackson, Washita, Oklahoma and Garfield counties fell into this group.
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d. Total government wages and salaries (Wq .) are obtained by adding (3a), (3b), and 
(3c):

W 9,i=W ^,i + W% + W |.   (3d)

i = 1 ,2 , . . . ,  77.
j = number of counties with military bases.

4. Wages and salaries for other industries (W ^^.):

- c

 • « 10^  ................................................
2 w® 

i = i '

i — 1 ,2 , . . . ,  77.

where w^ = total covered wages for county i (data from OESC).

= NID state total fo r other industries for Oklahoma.

B. Total wages and salaries (Wj) is obtained by adding (la), (2c), (3d), and (4a):

Wi = W , i+ |^ 4 '« K  i + W g + W ,o  I ......................................................(51

i=  1 ,2 , . . . ,7 7 .

Other Labor Income (Lj):

w.
Lj -    • L  (6)

7 7  *

where L^= NID state total o f other labor income for Oklahoma.
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Proprietors' Income ^ (Pj):

A. Farm proprietors' income (p|): 

f V: ,
P :=  _ _ J _  • P^  (7a)

• 7 7  S
. S V j  
1 =  1 '

i = 1 ,2 , . . . ,  77.

where V. = value of the farm product sold in county i (data from  th e  Bureau 
' of the Census) .8

= NID state total of farm proprietors' income.
s

8. Nonfarm proprietors' income (PP^):

  • P"* ..........................................................................  (7b)
Z Q1 = 1 ' 

i = 1 ,2 , . . . ,  77.

where Qj = sales taxes paid in county i (data from Oklahoma Tax Commission).

P̂  ̂ = NID state total of nonfarm proprietors'incom e for Oklahoma.

C. Total proprietors'incom e for county i (Pj) is the sum of (7a) and (7b):

P|= Pf + PP̂  ........................................................................ (8)

i = 1,2.......... 77.

^Total proprietors' income Includes tha t of farm proprietors and nonfarm proprietors.

^1962 and 1963 allocators were obtained by interpolating the census figures o f 1959 and 1984. For 
the 1965-68  period, 1964 allocators were used.
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IV. Property income (Cj ) :

7 7
S  Dj

Cs ..................................................................... (9)

I = 1

i = 1,2.......... 77.

where D| = total bank deposits In county i (data from the  Federal Deposit 
Insurance Corporation ( F DIG).9

Cg = NID state total property income for Oklahoma.

V. Transfer Payments (Tj ) :

The NID subcomponents of total transfer payments fo r Oklahoma are grouped into 
six categories and allocated to  counties in the  following manner:

A. OASDI (Ij ) :

I; = T  * 1 . ......................................................................................(10a)I 77 !>

i = 1 ,2 , . . . ,7 7 .

where I* = annual OASDI payments in county i (data from the  Social Security 
' Administration).

Ig = NID state total of OASDI for Oklahoma.

B. Veterans benefits (Bj ) :

— r r -    B s ........................................................................ (10b)

i = 1,2..........77.

^Federal Deposit I nsurance Corporation data are available for every two years. The intervening years 
were obtained by interpolation.
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where N| = number of c o u n ^  residents of veterans in county i (data from  the 
Veterans Administration).

Bg = NID state total of veterans benefits for Oklahoma.

C. State unemployment insurance benefits (U; ) :

u;
U; = _____!  • U .............................................................................. (10c)

7 7

. SÛÎ 
1 =  1

i = 1 , 2 , . . . , 7 7 .

where ü = state unemployment insurance payments in county i (data from OESC). 

Ug = NID state total of state unemployment insurance benefits fo r Oklahoma.

D. Medicare (Mj ) :

M: =  ÜÎ1______  . M, ............................................................................. (lOd)
7 7  *

i = 1,2.........77.

where mj = number of persons enrolled in both the hospital and the medical benefits 
programs in county i (data from the U.S. Department of Health, Educa
tion, and Welfare).

Mg = NID state total of Medicare for Oklahoma.

E. State and local direct relief (Rj ) :

Aj
Rj -  ----  . R.  (lOe)

i = f  ^

i = 1,2... 77.
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where Aj -  total payments of public assistance in county! (data from  Oklahoma 
Department of Public Welfare).

Rg = NID state total of state and local direct relief for Oklahoma.

F. Other -  i.e., the remaining components of transfer payments— (Xj ) :

^i ^   * (Tg -  Ig -  Bg -  Ug -  Mg -  Rg ) .......................... (lOf)

i= ?  " i

I = 1.2..........77.

where Xj = population in county i.

G. Total transfer payments is the  sum of (10a), (10b), (10c), (lOd), (lOe), and (1 Of):

T j=  lj + Bj+ Uj + Mj + Rj + X j ...................................................... (lOg)

i = 1,2..........77.

VI, Personal Contributions for Social Insurance (Sj ) :

»?
S i=    • S | ......................................................................................... (11)

. S w J 
1 =  1 '

i = 1 ,2 ,. . . ,7 7 .  

where w | = taxable payrolls of county i (data from GBP).

Sj = NID state total of personal contributions for social insurance.

VII. Total Personal Income:

The sum of (5), (6), (8), (9), and (lOg) minus (11) will yield (1), the  equation for 
total personal income for each county of Oklahoma.
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NET MIGRATION DATA

Net M igration

Region 1930-1940 1940-1950 1§50-1960 1960-1970

I 4999 73110 63491 41738
I I -114615 -112672 -79280 -18328

I I I -172257 -239418 -144611 -45639
IV -9244 -135799 -77015 13384

Population

Region 1930 1940 1950 1960

I 507625 541294 721394 928466
I I 606003 549926 704181 490514

I I I 958789 887740 507951 694645
IV 323623 357474 268217 214679

P ercent Gain o r  Loss

Region 1930-40 1940-50 1950-60 1960-70

I .01 .13 .08 .04
I I - .1 8 -.20 -.11 - .03

I I I - .1 7 - .2 6 - .2 8 -.06
IV -.02 - .3 7 - .2 8 -.06

Source: A u tho r's  Computations.
U.S. Bureau of The Census. Census of P opu la tion , General 

Population C h a ra c te r is t ic s , Oklahoma, 1970.
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