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CHAPTER I

INTRO0UCTI QM

Every ten years the U. S. Bureau of the Census makes a carefu l  

count of every man, woman and c h i ld  in the United S ta tes . The data 

a v a ila b le  in these census reports  are of great value, but problems 

e x is t  in determining what happens to  the population w ith in  the ten-  

year span of time between censuses. For example, World War I I  

required tremendous s h i f ts  of population among geographic areas, yet 

the decennial census showed only the net d iffe ren c e  between data for  

1940 and for 1950. The Bureau of the Census publishes annual post- 

censal s ta te  estimates which f i l l  th is  information gap on the s ta te  

le v e l .  I t  does not, however, make estimates for p o l i t i c a l  d iv is ions  

smaller than a s ta te .  While s ta te  estimates are va luab le , local data, 

a t  least to  the county le v e l ,  are also v i t a l  in many cases. D i f fe re n t  

areas w ith in  a s ta te  may have qu ite  d i f f e r e n t  patterns of population  

change.

Estimated county populations are of in te re s t  to  a v a r ie ty  of 

persons. Local governments desire  these data fo r  planning as well as 

fo r  eva luating  past events. Businessmen, e s p e c ia lly  local merchants, 

are in terested  in knowing what past markets have been and what 

p o ten tia l markets may be w ith in  t h e i r  area . Prospective firm s desire  

these data fo r  labor force in form ation. S ta te  and federa l governments
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often use population estimates for fund a l lo c a t io n .  These are but 

a few of the many uses of intercensal county population estim ates.

Population estimates are of three types, in te rcensa l,  post- 

censal, or fu tu re  estimates, depending upon the time period involved. 

Intercensal estimates are based on data from the years between two 

consecutive censuses. Postcensal estimates are based on data from 

the time a census is taken up to  the present. Future estimates are  

pro jections in to  the fu tu re .

This thes is  attempts to  provide a method of producing meaningful 

data for p o l i t i c a l  d iv is ions  of the s ta te  on an intercensal basis; th a t  

is ,  between the years 1950 and I960. Montana counties are the logical 

p o l i t i c a l  d iv is ion s  to  use fo r  th is  purpose. A look a t  the map of 

Montana w i l l  show th a t  no major Montana c i t y  overlaps county boundaries. 

Even more important, county boundaries have not been changed since the 

1940's, w hile  c i t y  l im its  are c o n tin u a lly  modified. Moreover, most 

o f f i c i a l  data such as v i t a l  s t a t is t ic s  (b ir th s  and deaths) and school 

enrollments are kept on a county bas is .

As i n any problem, the f i r s t  task here is  to  define the objective.

In th is  case, i t  is to  develop a reasonable, simple, and e a s ily  under-
/.

stood method of estim ating annual Montana county populations fo r  July I ,  

1950 through July I ,  I960 which w i l l  produce data accurate enough to  be 

u se fu l.  No d e ta i le d  breakdown of county c h a ra c te r is t ic s  in terras of the 

age, sex, m arita l s ta tu s , education, or occupation of inhabitants  is 

attempted, since such information is v i r t u a l l y  impossible to  obtain  

except in a complete census.

Montana counties vary w idely in th e i r  to ta l  populations. 

T h i r t y - f iv e  of them have less than 10,000 inhabitants; only two have
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wore than 50,000 res iden ts . Some county populations have been 

increasing over the last decade, others have remained s tab le ,  and 

s t i l l  others have shown dec lines . In some counties , s ing le  industr ies ,  

such as mining in S i lv e r  Sow, have decisive e f fe c ts  upon to ta l  popu­

la t io n .  Others have a more d iv e rs i f ie d  economy. These are only some 

of the d i f f i c u l t i e s  in estim ating Montana county populations; others  

w i l l  be discussed in the fo llow ing chapters.

In seeking a method of estim ating intercensal county popu­

la tions  several of the more commonly accepted estim ating techniques 

were considered. The fo llow ing ta b le  represents a b r ie f  o u t l in e  of 

methods c u rre n t ly  being tes ted .

TABLE I

BRIEF OUTLINE OF METHODS BEING TESTED FOR 
STATES OR COUNTIES IN I960

Method Estimating Procedure
Basic

Indicator

Census Bureau 
Method 11

2 , Census Bureau 
Method I

3 . V i ta l  ra tes
method

4 . Composite method:
Bogue-Duncan 
v a r ia t io n  

Age Group 
0 -4  
5-17  
18-44 
45-64
65 and over

For migration:  
school data

Component method: For m igration , For migration:  
school-cohort procedure com- school data
paring expected population, 
based on previous census plus 
b ir th s ,  with actual population.

Component method: For m igration ,  
change in local school-age  
population compared with change 
in national school-age population.

Censal r a t io  (b ir th  ra te  and B irths  and
death ra te )  deaths

Censal r a t io  by age

Ratio of children under 5 to women 18-44 B irths  
School enrollment r a t io  School data
Ferti lity ratio (births to women)and sex rah'o Bi rths  
Death ra te  Deaths
Death ra te  Deaths
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TABLE (“"Continued

Method Est i mat i ng Procedure
Basic

Indicator

5. Composite method:
Census Bureau
var i a t i  on

Aoe GrouD
0-4 Component Method 11 School data
5-17 Component Method I 1 School data
18-44 Component Method 11 School data
45-64 Censal r a t io  (death r a te ) Deaths
65 and over Censal r a t io  (death ra te ) Deaths

6 . Age or grade pro­ Component method: one-year For m igration:
gression method* school-age or grade school data

"su rv iva l"  ra te  for
migration

7. Censal r a t io  method Censal r a t io School data
using school data /

♦States on ly .
/Counties on ly .

Source: Jacob S. Siegel , "Status of Research on Methods e>f Estimating
State  and Local Popu la tion ,"  adaption of a paper read a t  the
annual raeeti ng of the American S ta t is t ic a l Association, I960,
fo llow ing  p. 1, as c i te d  in Pred ic ting  Population Chanaes in
Small Areas."  Bureau of Business and Economic Research,
U n ive rs ity  of Maryland, Vo l. 14, No. 4, March 1961 .

Most of the methods in Table I are s a t is fa c to ry  fo r  estim ating  

the population of areas with over 100,000 persons. The most populated 

county in Montana, Yellowstone, w ith less than 80,000 persons, f a l l s  

short of th is  100,000 minimum. Therefore another technique of e s t i ­

mating Montana county populations is needed.



CHAPTER I I

AVAILABLE DATA

The f i r s t  que s t ion  t h a t  occurs  in  e s t im a t in g  p o p u la t io n  is  what 

data  are a v a i la b le .  Unless r e l i a b l e  data can be found, i t  is  ex tre m e ly  

d i f f i c u l t  t o  make meaningfu l e s t im a te s  o f  coun ty  p o p u la t io n s .  The most 

dependable source o f  in fo rm a t io n ,  as we have seen, is  the  decenn ia l 

Census o f  P o pu la t ion  taken by the  fe d e ra l  government, which g iv e s  a 

d e ta i le d  breakdown o f p o p u la t io n  a cco rd ing  t o  such c h a r a c t e r i s t i c s  as 

age, sex, and employment. In our case, the  in fo rm a t io n  i t  p rov ides  on 

d i s t r i b u t i o n  o f  coun ty  p o p u la t io n  is  im p o r ta n t ,  f o r  i t  in c lud es  both 

the  s t a t i s t i c s  w i th  which t h i s  s tudy  beg ins (1950) and those w i th  which 

i t  ends ( 1960).

Data necessary t o  make in te rc e n s a l e s t im a tes  must be acqu ired  

from  sources which meet the fo l lo w in g  c r i t e r i a :

1. Accura te  reco rds  roust be a v a i la b le ,  p re fe ra b ly  

pub lished  in  annual r e p o r ts .

2 . Data must be aval fab le  by c o u n ty .

3. Un iform  methods o f  c o l l e c t i  ng and re c o rd in g  data must 

be employed. D i f f e r e n t  methods may be used fo r  

d i f f e r e n t  types  o f  data  as long as the  method used 

f o r  the  p a r t i c u I a r  s t a t i s t i c  remains c o n s is te n t

over the  p e r io d .
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4 . Data must represent a r e la t iv e ly  large

percentage of the to ta l  population to  which 

i t  r e la te s .

State tabu la tions of b ir th s ,  deaths, motor veh ic le  regi s t r a t i  ons, 

school enrollments and reg is tered  voters were considered as 

sources of data because they seemed best to  f i t  the c r i t e r i a  

l is te d  above.

Voter re g is t ra t io n  was e lim inated because accurate records 

for the e a r ly  1950's were not a v a ila b le  and because the number of 

persons re g is te r in g  to vote depends more on p o l i t i c a l  in te re s t  than 

on s ize  of population. Although motor veh ic le  re g is t ra t io n s  were 

used, truck re g is t ra t io n s  were omitted, since they are more repre­

sen ta t ive  of business or employment a c t i v i t y  than of population s iz e .

The fo llow ing variab les  were found to  s a t is fy  the c r i t e r i a  

l is te d  above and were used to  estimate county intercensal populations:

I . B ir th s

2 . Deaths

3 . Passenger automobile re g is tra t io n s

4. Elementary school enrollments

5. High school enrollments

B irth s  and Deaths

The most r e l ia b le  c o l le c to r  of information on b ir th s  and 

deaths in Montana is the State Board of Health . According to  a 

nationwide study made by the U. S. Bureau of the Census in 1950, 

Montana re g is t ra t io n  of b ir th s  was 99.5  per cent complete; th a t  is ,  

f iv e  or less out of every 1000 b ir th s  go unrecorded. The Board's



-7 -

r e g is t r a t i  on of deaths is even wore complete, since a death c e r t i f i ­

cate must be f i l e d  before a permit for b u r ia l or removal can be 

i ssued .*

Both l iv e  b i r th  and death data are recorded annually in two 

separate tab u la t io n s --b y  place of residence and by place of occurrence. 

In th is  thes is  the place of residence was used. Not a l l  Montana 

counties have adequate hospital f a c i l i t i e s ,  nor are these f a c i l i t i e s  

d is tr ib u te d  in a manner th a t  permits easy access to  them by a I I 

res idents  of a p a r t ic u la r  county. The fo llow ing tab le  shows some of 

the wide divergencies between the res i dent-nonres i dent re la t io n s h ip  

for b ir th s  and deaths occurring in selected counties during the  

calendar year 1959.

TABLE 2

RELATIONSHIP OF RESIDENT-NONRESIDENT BIRTHS AND DEATHS 
IN SELECTED MONTANA COUNTIES, 1959

Deaths bv Place of B irths  bv Place of
County Occurrence Resi dence Occurrence Res!dence

Blai ne 44 85 144 240
Chouteau 44 70 71 186
Hi 1 1 178 151 768 610
Lewis and Clark 388 321 730 712
Jefferson 32 44 1 71
Judi th Basi n 7 22 None 66

Source: 1959 Annual 
Hea1t h .

S ta ti  s t ic a l Supplement, Montana State 1Board of

11959 Annual S ta t is t ic a l  Supplement. Montana State Board of 
Health, Helena, Montana, I960, p. I .
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For b i r th s ,  the place of residence is the usual residence of 

the c h i ld 's  mother; for deaths, i t  is the usual residence of the  

deceased, regardless of the length of his stay in a hospital or other 

in s t i tu t io n .  An exception to  th is  ru le  appears for persons in s t i ­

tu t io n a l iz e d  by legal action for long periods of t im e, such as mental 

patients  and crim ina ls  which are residents of the respective  

i nsti t u t i  on.

Automobile R eg is trations

Passenger automobi les in Montana must be licensed every year 

i f  they are operated on public roads w ith in  the s ta te .  New cars must 

be reg is tered  w ith in  three days a f te r  purchase, and autos owned by 

persons g a in fu l ly  employed in Nontana must be re - l icen s ed  upon entry  

regardless of when th e i r  o u t -o f -s ta te  license exp ires . Thus, with few 

exceptions, a l l  automobiles owned or operated by persons resid ing in 

Montana are re g is te re d .  The remaining question is whether data for  

d is t r ib u t io n  by county e x is ts .  Automobiles are an item of personal 

property and are taxed by the county government. I f  a person f a ls i f i e s  

his place of residence to reduce the tax burden, he is l ia b le  for the 

tax assessed by the county in which he a c tu a l ly  resides in add it ion  to  

the tax already paid. The key fac tor here is the taxpayer's  residence 

a t  the time of licensing, January I to  February 15. I f  he moves to  

another county a f te r  th is  date or a f te r  he acquires the license, there  

is no tax or license adjustment.

Annual passenger automobile re g is tra t io n s  are co llec ted  by the  

Regis trar of Motor Vehicles a t  Deer Lodge, Montana. Summary tabu­

lations supplied by the R e g is tra r 's  o f f ic e  show a l l  automobiles



- 9 -

regis+ered in every county fo r  the e n t i re  year— January I through 

December 31. R e -reg is tra t io n s  occurring during the f i r s t  month and 

one-ha lf are sen s it ive  to  present res idents , while most re g is tra t io n s  

a f te r  th is  period represent new car purchases and in -m igra tions . Out­

migrations are not considered during the curren t year but are evident  

in the next year 's  tabu la tions ; thus the maximum time lag is only one 

year. Automobiles reg is te red  in Montana th a t  are bought or sold during 

the year are given a tra n s fe r  of t i t l e  and not re -re g is te re d  by the new 

owner. This fac t  prevents the in f la t io n  of data because of sales  

transac ti  ons.

School Enrollment

Montana law requires th a t  a l l  ch ild ren  must attend school u n t i l  

they have completed the eighth grade or have passed t h e i r  s ix teenth  

b irthd ay . Exceptions to  th is  are few; there fo re  school enrollment data 

represent a f a i r l y  large segment of to ta l  population. The Montana 

Department of Public Ins tru ction  compiles a tab u la t io n  of o r ig in a l  

public school enrollments fo r  the school yeai— September through June. 

O rig inal enrollments as used here are not r e s t r ic te d  to  the head count 

a t  the s t a r t  of the year, but ra th er  include the to ta l  number of 

students enro lled  in a given county during the e n t i re  school year.

I f  a student t ra n s fe rs  to  another county during the year, he is 

elim inated  from the f i r s t  county's o r ig in a l  enrollment and added to  

th a t  of the second. For th is  reason, o r ig in a l  enrollment tabu la tions  

by county are not published by the State Department of Public Instruction  

u n t i l  a f te r  the school year is completed. This p ractice  created a 

problem regarding I960 enrollments th a t  w i l l  be discussed la te r .
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2Over 12 per cent of the to ta l  number of elementary and high 

school students in Montana attended p r iv a te  schools in 1959; there fo re  

i t  was essentia l th a t  these students be included in school enrollments.  

Fortunately  the Department of Public In s tru c tio n , in i ts  annual Montana 

Educational D ire c to ry , publishes a I i s t  of a l l  p r iva te  schools and th e i r  

enrollment as of approximately September 10. No add itions are made for  

new students entering  during the year as in public school enrollments;  

thus th is  information is not, s t r i c t l y  speaking, -comparable with public  

school enro llm ent. The Montana Educational D irec tory  l is ts  the to ta l  

public school enrollment as of the same date (September 10), but these 

data cannot be used because they do not include one-room schools, which 

serve a to ta l  of between 6000 and 8000 students. Neither is there an 

adjustment fo r  students who attend public schools in counties other  

than th a t  of residence.

As was pointed out e a r l i e r ,  o r ig in a l  public school enrollments  

for the year 1960-1961 w i l l  not be tabu lated  u n t i l  about September 1961; 

hence, a method of estim ating these enrollments had to  be devised. The 

coh ort-surv iva I method was used because of i t s  general acceptance by 

school adm inistrators  and i ts  reasonably high degree of accuracy. This 

method is explained in Appendix A. Once the estimated county public  

school enrollment was computed, i t  was added to  the priva te  school 

enrollment of September I960 as shown in the Montana Educational 

Pi rec tory  to  a r r iv e  a t  the to ta l  county school enrollment fo r  the 

y e a r .

2 iorq n•=+=.. 19409 P riva te  School Enrollment .  t1959 Data: ,6|060 To+a| School Eoro, |lBen+ W



In summary, school e n ro l lm e n ts  are a com bina tion  o f  two 

t a b u la t io n s  t h a t  are  not s t r i c t l y  comparable. Because o f  the  

a d d i t io n s  d u r in g  the  year, p u b l ic  school data m igh t be cons idered  

in f l a t e d  in  r e la t i o n  t o  opening e n ro l lm e n t  in p r iv a te  sch o o ls .  The 

1950 t o t a l  school e n ro l lm e n t  o f  117,415, o r  a p p ro x im a te ly  20 per 

cen t  o f  the  t o t a l  s ta te  p o p u la t io n ,  represen ted  a s i g n i f i c a n t  p o r t io n  

o f  Montana re s id e n ts ,  and th e r e fo re  i t  is  im p o r ta n t  t o  in c lu d e  school 

e n ro l lm e n ts  as a f a c to r  even in  l i g h t  o f th e  in e q u a l i t i e s  in v o lv e d .  

Given the  data avai ia b le  and the  n e c e s s ity  o f  e s ta b l is h in g  a reason­

a b ly  s im p le  procedure , however, t h i s  method o f  a r r i v i n g  a t  school 

e n ro l lm e n ts  should g iv e  data which are r e l a t i v e l y  a ccu ra te  and 

c o n s is te n t  over the  t im e  pe r io d  1950 th rough I960.



CHAPTER i l l

METHODOLOGY

Assure!ng th a t  the f iv e  v a r ia b le s  explained e a r l ie r  have a 

d ire c t  re la t io n s h ip  to  population, a method was sought th a t  would 

c o rre la te  these data with county populations. The idea of using 

m u ltip le  regression analysis  to  estimate Washington's county in te r ­

censal populations was advanced by Crosetti  and Schmitt in 1956.3 

Of the several methods tes ted , the one u t i l i z i n g  m u lt ip le  regression  

.analysis was by fa r  the most accurate . This fa c t  is not the sole  

j u s t i f i c a t io n  for u t i l i z i n g  th is  method fo r  Montana, however. 

Washington and Montana have many county c h a ra c te r is t ic s  in common. 

Washington counties vary from 2 ,872 to  935,014 people, a range s im ila r  

to  Montana's of 894 to  79,016, but on a larger sca le . Both states  

have a large number of a g r ic u l tu ra l  counties with small populations. 

These s im i la r i t i e s  and the fa c t  th a t  the data a v a ila b le  for Montana 

counties lend themselves re a d i ly  to  regression analysis  warranted the  

use of th is  method in th is  th e s is .  Because of the large amount of 

data involved— the f iv e  independent plus the dependent (1950 and I960 

census populations) variab les  for each of Montana's 56 counties— an 

e le c tro n ic  computer could best process these data . The D iv is ion  of

^Albert C rosetti and Robert Schmitt, "A Method of Estimating  
the Intercensal Population of Counties ." Journal of the American 
S t a t is t ic a l  Association. Vol. 51, No. 276 (December 1956), p. 587.

-1 2 -
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B io s ta t is t ic s  of the U n ive rs ity  of C a l i fo rn ia  a t  Los Ange!es School of 

Medicine, through the Western Data Processing Center, furnished the  

computer program, 8IMD-06. An IBM-7090 ca lcu la ted  the follow ing  

regression formula on the basis of the re la t io n s h ip  among the 672 

variab les  (5 independent and ! dependent va r iab le  for each of 56 

counties fo r  the years 1950 and I960):

P= 146.53064 ¥ I7.55936A ¥ 2 1 .65683B ¥ .7665 1C -  I.96737D ¥ 6.97568E 

where A is l iv e  b i r th s ,  B is deaths, C is automobile re g is t ra t io n s ,  D 

is to ta l  elementary school enrollments and.E is to ta  I high school 

enrollm ents. P r in t -o u t  of re levan t data is shown In Appendix B.

Using the m u lt ip le  regression formula, the variab les  fo r  a l l  

counties for the years 1950 through I960 were then processed on another 

machine, the IBM-650 a t  the Montana Highway Commission Computer Labora­

to ry  in Helena, to  a r r iv e  a t  the f in a l  output as shown in Appendix D. 

The computed county populations fo r  1950 and I960 were then compared 

with the respective census tabu la tions  and the fo llow ing d ifferences  

recorded:

TABLE 3

DISTRIBUTION OF COUNTY PERCENTAGE OF ERRORS 
1950 AND I960

0 to .0500 to .1000 to . 1500 to Over
Year .0499 .0999 . 1499 . 1999 .2000

1950 25 14 10 4
( .202)  

3 ( .231)  
( .261 )

I960 20 19 13 4 None

Tota 1 45 33 23 8 3

Percent of
to ta l 40 29 21 7 3
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The mean e r r o r  f o r  1950 is  .075; f o r  I960, .076. The s tandard  d e v i­

a t io n s  o f  the  d i f fe re n c e s  are  .060 f o r  1950 and .045 fo r  i960. The 

s tandard  d e v ia t io n  f o r  a i l  the  d i f fe re n c e s  of  the  two years is  .053.

t h i s  margin o f  e r r o r  a n a ly s is  is  open to  qu e s t io n  s in ce  the  

sample does n o t  re p re s e n t  the  e n t i r e  eSeven-year p e r io d  b u t  o n ly  two 

years , 1950 and I960. The 1950 and i960 coun ty  v a r ia b le s  were used 

t o  compute the  fo rm u la  t h a t  was a p p l ie d  t o  the  same v a r ia b le s  t o  a r r i v e  

a t  computed p o p u la t io n  ta b u la t io n s .  These in tu rn  were compared w i th  

a c tu a l census data t o  a r r i v e  a t  the  above margins o f  e r r o r .

Another qu e s t io n  was whether o r  n o t  th e  c o u n t ie s  showing the 

h ig h e s t  marg in o f  e r ro r  in  1950 a ls o  showed h igh  margins in  1960.

The fo l lo w in g  ta b le  in d ic a te s  t h a t  o n ly  two c o u n t ie s ,  Beer Lodge and 

McCone, are on both l i s t s .

TABLE 4

FEN MONTANA COUNTIES SHOW IMS THE LARGEST 
PERCENTAGE OF ERROR IN 1950 AND I960

County 1950 I960 County I960 1950

Je f fe rs o n 2 6 . \% 1 l . l * Treasure 19.0* 2 .8 *
Powe1 I 23. 1 5 .9 Rosebud 17.9 4 .3

*Deer Lodge 20.2 12.1 Mi n e ra 1 17.0 4 .2
*McCone 18.6 13.6 Li b e r ty 15.1 1.5

Madi son 17.8 9 .2 Petr©leum 13.9 9 .4
Powder R iver 15.3 8 .0 Phi 111ps 13.9 1 .4
Popdera 15.3 3 .8 *Mc Corse 13.6 18.6
Sanders 13.9 .6 ♦Deer Lodge 12. 1 20 .2
Golden V a l le y 13.2 10.1 Rich land 12.0 1 .3
Rooseve I t I 1 .9 1 .4 Fa 1 Ion I 1 .5 3 .5

Source: Appendix C
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Appendix D indicates th a t  most counties with large percentages 

of error have r e la t i v e ly  small populations. The absolute e r r o r - -  

percentage of e rro r  t im es  to ta l  county population— is thereby normally  

small in re la t io n  to  the to ta l  s ta te  population. For example, the 

26.1 per cent in Jefferson County amounts to 830 people, whereas a 

3 .4  per cent e rro r  'in Yellowstone County amounts to 1864 persons.

E a r l ie r ,  i t  was stated th a t  the method used here is a m odifi­

cation of th a t  employed by Crosetti  and Schmitt, who used l iv e  b ir th s ,  

public school enrollments and reg is te red  veh ic les  to  compute a m u lt ip le  

regression formula r e la t in g  to  Washington's 39 counties . This formula 

was used by them to  a r r iv e  a t  a percentage of the to ta l  s ta te  population  

which resided in a given county. They then divided the estimated annual 

to ta l  s ta te  population, as furnished by the U. S. Bureau of the Census, 

among the counties on the basis of th is  percentage fo r  each intercensal 

yea r .

In th is  thes is  the f iv e  va r iab les— b ir th s ,  deaths, passenger 

automobile re g is t ra t io n s ,  to ta l  elementary school enrollments and 

to ta l  high school enrollments--were used to  c a lc u la te  a m u ltip le  

regression formula. This formula was applied d i r e c t ly  to  the variab les  

ra ther  than to  the counties ' respective  percentages of s ta te  to ta ls  to  

a r r iv e  a t  county populations which, when added together, estimate the  

sta te  t o t a l .  I t  w i l l  be possible to  compare these estimates with those 

prepared by the U. S. Bureau of the Census when i t s  revised intercensal  

tabu la t ions  for Montana are re leased.

In summary, by the use of BIMD-06, "M u lt ip le  Regression and 

C orre la tion  Analysis No. I , "  and of the county var iab les  for 1950 and 

I960, the m u lt ip le  regression formula is:
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P -  146.53064 /  I7.55936A /  21.656838 J .76651C -  1.967370 /  6.97568E 

This formula was then applied to  the county var iab les  fo r  a ! !  years 

1950 through I960 to  a r r iv e  a t  annual county to ta l  populations as 

tabulated  in Appendix 0. Computed populations fo r  1950 and I960 were 

compared with actual census to ta ls  and the margin of e rro r  tabulated  

i n Appendix B.



CHAPTER IV

LIMITATIONS AND ACCURACY

As a p r a c t i c a l  resea rch  t o o l ,  r e g r e s s i o n  a n a l y s i s  has been used

f o r  about  f o r t y  y e a rs 4 , b u t  i t s  f i r s t  a p p l i c a t i o n  in demography d id  no t  

5
occu r  u n t i l  1954 , o n l y  two years  b e fo r e  C r o s e t t i  and S c h m i t t  a p p l i e d  

th e  te c h n iq u e  t o  i n t e r c e n s a l  coun ty  p o p u l a t i o n  e s t im a t e s  f o r  t h e  S ta te  

o f  Washington.  S ince then  l i t t l e  has been p u b l i s h e d  r e l a t i n g  t h i s  

te c h n iq u e  t o  demographic prob lems,  though in  o t h e r  f i e l d s  such as 

a g r i c u l t u r a l  and t im b e r  management i t  has been used w i t h  c o n s i d e r a b l e  

success

M u l t i p l e  r e g r e s s i o n  a n a l y s i s  does no t  n e c e s s a r i l y  produce a 

h ig h  degree o f  ma themat ica l  p r e c i s i o n ;  i t  c o n s i d e r s  th e  c o r r e l a t i o n  

between the  g iv en  v a r i a b l e s  and, r e c o g n i z i n g  t h a t  some r e l a t i o n s h i p s  

d i f f e r ,  i t  a t t e m p ts  t o  produce s t a t i s t i c s  t h a t  w i l l  approx im ate  t h e  mean 

o f  the  t o t a l  be ing  sampled.  The te rm  " r e g r e s s i  on"  was i n i t i a l l y  used 

in  c o n n e c t io n  w i t h  th e  d i s c o v e r y  t h a t  v e ry  t a l l  or  v e ry  s h o r t  p a re n ts  

tend  t o  have ch i  Idren who are on t h e  average less  t a l l  o r  s h o r t  than 

t h e i r  p a r e n t s .  T h is  was de s c r ib e d  as a tendency  t o  " r e g r e s s  tow ard th e

4Mordec ia E z e k ie l  and K a r l  A. Fox, Methods o f  C o r r e l a t i o n  and
Regress ion A n a l y s i s  (New York:  John W i le y  & Sons, I n c . ,  1959), p. 435.

-’A l b e r t  C r o s e t t i  and Rober t  S c h m i t t ,  "Accuracy o f  t h e  R a t i c -
C o r r e l a t i o n  Method o f  E s t i m a t i n g  Pos tcensa l  P o p u l a t i o n . , 11 Land Economics .
30 (1954 ) ,  p. 279.

^ E z e k i e l ,  o p . c i t . .  pp .  436-440.

- 17-



-• 18-

mean." A l t hough  B I ( 0 - 0 6  i s  one o f  the most advanced methods c u r r e n t l y  

a v a i l a b l e  f o r  p roduc ing  a f o r m u la ,  i t  i s  s t i l l  r e g r e s s i o n  a n a l y s i s  and 

s u b j e c t  t o  c o n s i d e r a b l e  lack  o f  p r e c i s i o n .  Regress ion a n a l y s i s  w i l l  

produce s t a t i s t i c s  t h a t  r e p r e s e n t  the  average ,  b u t  r a r e l y  w i l l  i t  

produce e x a c t  da ta  f o r  a p a r t i c u l a r  sample space.

in e s t i m a t i n g  coun ty  p o p u l a t i o n ,  t h i s  lack  o f  p r e c i s i o n  i s  

u n a v o id a b le  in  v iew o f  th e  wide d i f f e r e n c e s  in c o r r e l a t i o n  between 

a c tu a l  p o p u l a t i o n s  and independent  v a r i a b l e s .  i f  a l l  t h e  f a c t s  were 

known th e  w e ig h ts  a t t a c h e d  t o  t h e  same v a r i a b l e  m ig h t  d i f f e r  f rom 

co un ty  t o  c o u n t y .  For example,  in  I960 Madison County  showed 15 per 

c e n t  o f  i t s  p o p u l a t i o n  in e lem en ta ry  s c h o o l ;  Y e l l o w s to n e  Coun ty ,  19 

per  c e n t ;  and V a l l e y  County ,  20 per  c e n t .  The s t a t e  average was 18 

per  c e n t .  T h e re fo re  any fo rm u la  must be genera l  enough t o  a p p ly  t o  

th e  m a j o r i t y  o f  c o u n t i e s .

In 1960 Montana 's  cou n ty  p o p u l a t i o n s  ranged f rom 894 t o  79,016 

pe rsons .  The a r i t h m e t i c  average was 12,406 and the  medlars was 7 ,194 .  

F o r t y - n i n e  per c e n t  o f  th e  t o t a l  p o p u l a t i o n  r e s id e d  in  seven c o u n t i e s ,  

whi le th e  l e a s t  popu la te d  35 c o u n t i e s  accounted f o r  o n l y  23 per  c e n t .  

V a r i a b l e s  d i f f e r  f rom c o u n ty  t o  co un ty  and f rom year  t o  year  w i t h i n  

th e  same c o u n t y .  Us ing average da ta ,  i t  i s  d i f f i c u l t  t o  e s t i m a t e  s t a t e  

p o p u l a t i o n s  where th e  t o t a l s  are  i a r g e .  I t  i s  even more d i f f i c u l t  t o  

e s t i m a t e ,  w i t h  any degree o f  r e l i a b i l i t y ,  p o p u l a t i o n s  o f  c o u n t i e s  which 

v a ry  as much as Mon tana 's ,  p a r t i c u l a r l y  when many o f  them have v e ry  

smal l  p o p u l a t i o n s .  Wi th  t h i s  in mind, l e t  us f i r s t  ana ly ze  the  

assumpt ions upon which th e  e s t im a t e s  are made and then  re v ie w  the  

degree o f  accuracy  t h a t  can be expec ted .
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The v a r ia b le s  have a l l  been c o l le c te d  by S ta te  o f  Montana 

agerac i es, each o f  which uses b a s ic a l l y  c o n s is te n t  and accu ra te  methods 

fo r  the  e n t i r e  period,, 1950 th rough  I960. The r e la t io n s h ip  between 

independent v a r ia b le s  and p o p u la t io n  is  shown in  the  fo l lo w in g  ta b le  

o f  c o r r e la t io n  c o e f f i c ie n t s  f o r  1950 and I960. C o e f f i c ie n t s  f o r  the  

in te r im  years cannot be computed, s in ce  o n ly  es t im a ted  p o p u la t io n s  

are a v a i la b le  f o r  the  pe r io d  1951 th ro u g h  1959.

TABLE 5

CORRELAT10f<3 COEFFICIENTS FOR 1950 AW, I960 VARIABLES

H old ing  H o ld ing  H o ld ing  H o ld ing  H o ld ing  H o ld ing
A B C D E F

V a r ia b le  Constant Constant Constant Constant Constant Constant

A. B i r t h s 1 .00 0 .93 0 .97 0 .98 0 .96 0 .99

B. Deaths 0 .93 1 .00 0 .92 0 .93 0 .94 0 .96

C. Au to . Reg. 0 .97 0 .92 1 .00 0 .99 0 .99 0 .9 8

D. P o pu la t ion 0 .98 0 .93 0 .99 1 .00 0 .99 0 .98

E. Elem. School 0 .96 0 .94 0 .99 0 .99 1.00 0 .99

F. High School 0 .99 0 .96 0 .98 0 .98 0 .99 1.00

Source: Western Data Processing Center IBM P r in t - o u t

The mathematic ian acqua in ted  w i th  re g re s s io n  a n a ly s is  is  r e fe r r e d  

to  Appendix C, "BIMD-06 P r i n t - o u t / '  f o r  a s o p h is t ic a te d  measurement o f  

accu racy . A s im p le r  method is  a v a i la b le  by r e f e r r i n g  t o  Table 3, 

wDi s t r ib a t io n  o f  County Percentage o f  E r ro rs ,  1950 aad I9 6 0 .1" Assuming 

t h a t  1950 and I960 data are  re p re s e n ta t iv e  o f  a l l  years in c luded  in  the  

e leven -yea r  p e r io d ,  we can be reasonab ly  sure 95 per c e n t  o f  the  t im e  o f
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having less than a 15 percentage of error  between the actual and the. 

estimated county population. Using the same assumption and ra is ing  

the acceptable margin of e r ro r ,  we can claim th a t  in 70 per cent of 

the estimates the computed population w i l l  be w ith in  10 per cent of 

the actual population. Considering th a t  the estimates of population  

are prepared by using averages of a t !  56 counties, th is  is  a reason­

able degree of accuracy.

I t  was hoped th a t  Montana county estimates made by m u ltip le  

regression analysis  could be checked by using 1940 and I960 data t© 

compute 1950 populations, which in turn could have been compared with  

the 1950 census, but comparable base data were not a v a i la b le .  In 1940 

v i t a l  s t a t is t ic s  (b ir th s  and deaths) were recorded only by place of 

occurrence and not by place of residence. As shown In Table 2, 

"Relationship of Resident-Nonresident B ir th s  and Deaths in Selected  

Montana Counties, 1959," the wide variance between res iden t and 

nonresident data p ro h ib it  any degree of com parab ility .



CHAPTER V

CONCLUSI ON

I t  appears th a t  m u lt ip le  regression analysis  can provide useful 

county population estimates i f  one is w i l l in g  to accept a reasonable 

percentage of e r r o r .  The re s u lts  obtained fo r  c e r ta in  Montana counties  

which have experienced major population f lu c tu a t io n s  during the past 

ten years ind ica te  th a t  th is  method of annual county estimates is 

reasonably accurate. For example, in the la te  1950's, construction of 

an A ir  Force Base near Glasgow (V a lley  County) resu lted  in the migration  

of many new workers in to  a comparatively s tab le  county. A fte r  the  

construction was completed, A ir  Force personnel and th e i r  fa m il ie s  

moved in to  take the place of workers moving out. Thus i t  would seem 

logical to  expect a sharp increase in county population beginning with  

the s t a r t  of construction and continuing through I960. The fo llow ing  

are the census figures for 1950 and I960 and the estimates for 1957 

through 1959 fo r  Valley County:

1950 11,353
1957 12,96!
1958 14,434
1959 16,834
1960 17,080

Another example is th a t  of Si Iver Bow County, for which the estimates  

show a dec lin ing  population beginning in 1957, a f te r  a steady increase 

in e a r l i e r  years. State  Employment Service f igu res  show th a t  mining 

employment in the county reached i t s  peak in 1956 and then s tarted  to

-2 1 -
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dec I in e ra p id ly .  The apparent time iag between the employment peak and 

the population peak represents a combination of the in a b i l i t y  of the  

variab les  to  respond to  out-m igrations in the curren t year and of the  

reluctance of people to  move sho rt ly  a f te r  losing t h e i r  jobs.

These two examples, whi le they are not necessari ly representa­

t iv e  of the experiences of a l l  counties, demonstrate th a t  the estimating  

technique is reasonably sen s it ive  to  population change independent of 

the o ve ra ll  1950-1960 Ret change. Also, in general, estimates for  

counties th a t  experienced l i t t l e  or no major f lu c tu a t io n  in economic 

a c t iv i t y  or employment patterns do not show major population changes.

Whi le care was taken to  assure accuracy in the c o l le c t in g  of 

base data and in the mathematical computations th a t  followed, i t  must 

be emphasized th a t  these computed populations are only estim ates.  

Whenever basic conditions change, e x p e r ie n tia l  p ro b a b i l i ty  is a f fe c te d .

Furthermore, the assumption of s t a b i l i t y  in mass data, or of 

re la t io n s h ip s  between the c h a ra c te r is t ic s  of mass data, is open to  

serious question when making estimates of population for counties  

whose populations are as small as those of many Montana counties.

The population estimates as computed by m u lt ip le  regression  

analysis  and enumerated in Appendix 0 ind icate  a high degree of 

s e n s i t iv i t y  to  known population changes such as shown fo r  Va lley  and 

S ilv e r  Bow Counties. There are of course, estimates th a t  produce 

greater e rro r ;  but in general, most appear well w ith in  acceptable  

l im i ts .  I t  is impossible to  make precise judgments of the accuracy 

of i ntercensaI estim ates, but assuming the intercensa I data are as 

accurate as the 1950 and I960 estimates which appear in Appendix D, 

the re s u lts  obtained by m u lt ip le  regression probably are the best
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avai lable a t  the present t im e. Current Iy the State Board of Health is 

conducting a study of intercensaI county population estimates using a 

combination of the Bureau of the Census Method I I  and the f i t a l  Rates 

Method. According to  th e i r  s t a t is t ic ia n s ,  the pre lim inary  returns do 

not ind icate  the degree of accuracy obtained by m u lt ip le  regression  

ana Iysi s .

Future Use. The use of m u lt ip le  regression analysis  was 

advocated by Crosetti and Schmitt in computing postcensa! county 

population estimates and for th is  purpose the method appears to  have 

considerable m e r it .  Once the Montana county data used as var iab les  

are a v a i la b le ,  approximately in the middle of the year a f te r  th a t  being 

estimated, i t  should be possible to  apply the same m u lt ip le  regression  

formula to  a r r iv e  a t  postcensaI county estim ates. Annual postcensa1 

estimates could continue u n t i l  1970, a t  which time they could be 

computed, intercensaI Iy , using the 1970 census data. The twenty-year 

span of data would also f a c i l i t a t e  judging the accuracy of the method 

by using 1950 and 1970 data to  compute I960 estimates, which in turn  

would be compared with the actual county populations for th a t  year.



APPENDIX A

COHORT SURVIVAL METHOD OF ESTIMATING COUNTY 

PUBLIC SCHOOL ENROLLMENTS

The method used Is b a s ic a l ly  th a t  advocated by Professor 

S le t te n 7  w ith  the exception th a t  I have used the average survival  

r a t i©  for only three  years ra ther than for ten years, in the b e l ie f  

th is  method w i l l  provide a more sen s it ive  ind ica to r  of short range 

changes.

By advancing ind iv idual class enrollments through the school 

grades i t  is possible to  estimate fu tu re  enrollm ents. For example, i f  

over a th ree -year period the average percentage of 4th graders th a t  

went on to  the 5th grade was 98 .7 , then the pro jec tion  of next year 's  

5th grade to ta l  is merely- a process of applying th is  percentage to  

the curren t 4th grade enrollm ent. I t  should be noted th a t  1st grade 

enrollments cannot be predicted th is  way. 1 have applied the ra t i©  

between 1953 b ir th s  and I960 grade 2 enrollments to  the 1954 b ir th s  

to  a r r iv e  a t  1st grade to ta ls  for I960.

The 1960-61 public school enrollment pro jection  for Flathead  

County is used as an example of the method used:

7Vernon 0. S le t te n ,  '"Enrollment Estimates in Montana Public  
Schools.1*The Research Record. Vol. V I I ,  No. 2 (Missoula: Montana
State U n iv e rs ity ,  1961), pp. 2 -6 .
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TABLE 6

FLATHEAD COUiTY PUBLIC SCHOOL ENROLLMENT 
PROJECTION BY COHORT SUR¥I?AL METHOD

Actual 3 Year Average Projected
1959-60 Survival R atio  1960-61

1953 B ir th s  (788) as a r a t io
of I960 Grade 2 (740) .94
1954 B ir th s  (887)

Grade I 798 .9276 834
2 693 .9339 740
3 703 .9480 647
4 677 .9627 6 6 6
5 672 .9315 652
6 6 6 6 1.0186 626
7 725 .9564 678
8 571 1.0223 693

Total Public Elementary School Enrollment 5536
Total P r iva te  Elementary School Enrol loaent 456
Total Flathead County Elementary School Enrollment 5992

Grade 9 625 .9356 584
1 0 547 .8836 585
1 1 •494 .8641 483
1 2 Graduated 427

Total Public High School Enrollment 2079
(No P riva te  High School Enrollment in 

Flathead County)

Source: Montana State Department of Public Instruction

l.t should be fu r th e r  noted th a t ,  as in the 6 th  and 8 th  grade 

classes, the survival r a t io  is in excess of h i .  This is not necessarily  

an e r ro r ,  since between the close of one school year and the opening of 

the next, new students might move in to  the area, providing a higher 

enrollment in the cohort than was recorded the previous year.

\



APPENDIX B

RATIO OF ESTIMATED POPULATIONS TO CENSUS TOTALS FOR 
MONTANA COUNTIES 1950 AND I960. COLUMNS 3 AND 

4 INDICATE THE PERCENTAGE OF ERROR

1950 Per- I960 Per- 
1950 I960 centage cen+age

Ratio  Ratio of Error of Error

Beaverhead 1.098 1 .007 .098 .007
Big Flora 1 .049 .939 .004 .061
B 1ai ne .997 .970 .003 .03©
Broadwater 1.076 .899 .076 . 1 0 1

Carbon 1 .081 .909 .081 .091
Carter l . l  1 1 .957 . I I I .043
Cascade 1.036 .954 .036 .045
Chouteau .927 1.059 .073 .059
Custer 1.039 .988 .039 . 0 1 2

Dani e ls .961 1.048 .039 .048
Dawson 1 .014 .991 .014 .009
Deer Lodge 1 . 2 0 2 1 . 1 2 1 . 2 0 2 . 1 2 1

FalIon 1 .035 .885 .035 .1 15
Fergus .980 I .041 . 0 2 0 .041
Flathead 1.080 .989 .080 . 0 1 1

G a lla t i  n 1.052 1.015 .052 .015
G a rf ie ld . 8 8 8 .956 . 1 1 2 .044
G1ac Ie r 1.04! .969 .04! .031
Golden V a lley . 8 6 8 .899 .132 . 1 0 1

Grani te 1.103 ! .089 . 103 .089
HI 1 1 1.023 .923 .023 .077
Jefferson 1.261 1 . 1 17 .261 . I I I
Judith Basin . 8 8 6 .941 .1 14 .059
Lake 1.031 .911 .031 .089
Lewis and Clark .974 .910 .026 .090
Li berty .985 .849 .015 ,151
Li ncoln 1. 127 I .096 . I I I .096
Mad i son 1.178 1 .092 .178 .092
McCone 1 .186 1 .136 . 186 . 136
Meagher 1.008 .679 .008 .071
Mi n e ra 1 1.042 .830 .042 .170
Mi ssoula 1.052 .965 .052 .035
MusseIshe1 1 1.106 .898 . 106 . 1 0 2

Park .980 .960 . 0 2 0 .040
Petroleum 1.094 .861 .094 . 139
Ph i I I i  ps 1.014 .861 .014 . 139
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APPENDIX B— Continued

1950 
Rati o

I960 
Rati o

1950 Per­
centage 
of Error

I960 Per­
centage 
of Error

Pondera .847 .962 .153 .038
Powder River 1 . 153 1 .080 .153 .080
Powe 11 1 .231 .941 .231 .059
Prai r ie .917 .892 .083 . 108
Rava11i 1 . 104 .931 . 104 .069
Rich land .987 .880 .013 . 1 2 0

RooseveIt .881 S .014 . 1  19 .014
Rosebud 1.043 .821 .043 .179
Sanders 1.139 1 .006 . 139 .006
Sheri dan .961 .893 .039 . 107
S i ! ver Bow 1 .026 .950 .026 .050
Sti 11water 1.068 1 . 1 0 1 .068 . 1 0 1

Sweet Grass 1.066 .901 .066 .099
Teton 1 .083 ! .046 .083 .046
Toole 1 .006 .971 .006 .029
Treasure .972 .810 .028 .190
Valley 1 .004 .914 .004 .086
Wheatlahd .942 i .050 .058 .050
Wibaux .901 1 .098 .099 .098
T e 1 lowstone 1 .034 1.033 .034 .033

Sum 57.950 54.258 4.181 4.233

^ean 1.035 .969 .075 .076

Standard Deviation .060 .045



APPENDIX C

B!MD-OS "MULTIPLE REGRESSION AND CGRRELATf ©N ANALYSIS 
NO. I"  IBM-7090 PRINT-OUT USING SAMPLE SIZE OF 152 

WITH 6  VARIABLES EACH, THE DEPENDENT VARIABLE 
BEING CENSUS POPULATION 1950 A ®  I960

C o e ff ic ie n t  of Determination 0.9955
M u lt ip le  C o rre la t io n  C o e ff ic ie n t  0.9977

Sum of Squares A tt r ib u ta b le  t© Regression 85744829.00000
Sum of Squares of Deviation From Regression 99359232.00000
Var i ance of Est i mate '951351 .242 i 9
Standard Error of Estimate 968.16901
In tercept (A Value) 146.53064

ANALYSIS OF VARIANCE FOR THE MULTIPLE 
______________ LINEAR REGRESSION_____________

Source of V aria t io n  DF Sum of Squares Mean Squares F Value

Dqe to Regression 
Deviation About 

Regress i on

Tot a 1

5 85744829.000

106 99359232.000

l i t  86132951.000

68595863.00000 4683.554

93735!.24219

Var iab le 
Number Mean

Standard 
Devi a t  ion

Regress! ob 
Co e f f ic ie n t  .

Std. Error  
of Reg. Coe

1 296.19643 387.72013 17.55936 i .25341
2 109.77678 138.99930 21.65683 2 . 17119
3 3922.02676 5225.67749 0.76651 0.16780
5 1896.01785 2421.21591 -1 .96737 0.45545
6 616.38393 752.42841 6.97568 !.37618
4 11300.76782 14094.28857
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APPENDIX C-“ Continued

Variable Computed P a r t ia l  Variance Prop.
Number T Value C o rr . Coe. Added Variance

1 14.00927 0.80573 83779166.000 0.97267
2 9.97464 0.69574 83108477.000 0.01508
3 4.56796 0.40547 72151100.000 0.00654
5 -4 .31959 -0.38681 2342828.625 0 . 0 0 0 1 1

6 5.06887 0.44162 24084493.750 0.00109

Using the in te rcep t (! 45.53064) as the constant and the regression  
c o e ff ic ie n ts  l is te d  above, the following formula was derived.

P = 146.53064 /  17.55936A /  2I.65683B /  .76651C -  1.967370 J 6.97568E

where A = Live b ir th s  
B = Deaths
C = Automobi le re g is tra t io n s  
0 = Elementary school enrollments  
E = Nigh school enrollments



APPENDIX D

ESTIMATED COUNTY POPULATIONS FOR YEARS 1950 THROUGH I960, 
AND CENSUS TABULATIONS FOR 1950 AND i960

Census Estimated
County Year Population Population

Beaverhead 50 6671 6073
5 1 6798
52 6481
53 7465
54 7045
55 7054
56 7304
57 7399
58 7659
59 8169
60 7194 7143

Big Horn 50 9824 9365
5 1 9645
52 9459
53 9007
54 8804
55 8924
56 9397
57 10533
58 10236
59 9060
60 10007 10657

Blaine 50 8516 8541
5 1 8450
52 8379
53 8126
54 8673
55 8918
56 7839
57 7778
58 8416
59 8139
60 8091 8342

Ratio  

I .098

I .007 

I .049

.939

.997

.970
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APPES©IX 0— Continaed

Census Estimated
County Year Population Population Patio

Broadwater

Carbon

Carter

Cascade

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57

2922

2804

10241

8317

2798

2493

53027

2716 
2730 
2757 
2888 
2645 
3062 
3237 
3034 
2914 
3218 
31 19

9470
9176
9285
8349
8990
9275
9018
9630
8778
9095
9154

2518 
2679 
2384 
2725 
2202 
2374 
2321 
2066 
2262 
21 10 
2605

51 157 
53146 
56440 
56698 
60666 
6  S 358 
65592 
69104

I .076

.899

.081

.909

. 1 1 !

.957

.036
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APPEiDIX D— Continued

County Tear
Census

Population
Estimated 
Population Ratio

Cascade (continued) 58 71563
59 73200
60 73418 76923 .954

Chouteau 50 6974 7520 .927
51 7261
52 6833
53 7610
54 7478
55 8053
56 7741
57 7895
58 7206
59 7497
60 7348 6939 1 .059

Custer 50 12661 12184 1.039
51 13503
52 13406
53 13172
54 i3228
55 13655
56 14279
57 14919
58 14331
59 13409
60 13227 13386 . 988

Dan i e 1s 50 3946 4 i07 .961
51 4360
52 4279
53 4205
54 4181
55 451 1
56 3966
57 4582
58 4090
59 4086
60 3755 3584 1 .048

Dawson 50 9092 8970 i .014
51 9305
52 9625
53 i 1046
54 1 1361
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APPENDIX D— C onti nued

County Year
Census

Population
Estimated 
Popu S a t  i on Rat i o

Dawson (continued) 55 12649
56 12139
57 13368
58 12785
59 12608
60 12314 12428 .991

Deer Lodge 50 16553 13769 1 . 2 0 2

51 14951
52 15589
53 16358
54 16958
55 17128
56 18038
57 20095
58 18778
59 17519
60 18640 16634 1 . 1 2 1

FalIon 50 3660 3537 1.035
51 3920
52 3600
53 3879
54 3830
55 4318
56 4304
57 3964
58 4144
59 3805
60 3997 4517 .885

Fergus 50 14015 14304 .980
51 14594
52 14291
53 14287
54 14157
55 14422
56 15212
57 14415
58 13982
59 14397
60 14018 13462 1.04!

Flathead 50 31495 29S52 1.080
51 32077
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APPEM3IX D—•Conti naed

County Year
Census 

Popu1 a t  i on
Estimated 
Popu1 a ft  on Rat I o

Flathead (continued) 52 32413
53 31416
54 33078
55 34950
56 33796
57 35599
58 32905
59 33652
60 32965 33331 .989

G a lla t in 50 21902 20810 1 .052
51 20501
52 20723
53 20325
54 21037
55 23899
56 23786
57 24918
58 25205
59 26041
60 26045 25666 1 .015

Gar f i e l d 50 2172 2445 . 8 8 8

51 2064
52 2264
53 1992
54 2289
55 1806
56 1821
57 2080
58 1961
59 2387
60 1981 2073 .956

G lac ier 50 ■ 9645 9263 1 .04!
51 9903
52 9552
53 9844
54 10414
55 1 1939
56 12209
57 13235
58 I I  174
59 11067
60 1 1565 I 1932 .969
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APPENDIX D— C onti fined

Census Estimated
County Year Population Population Ratio

Golden Va lley  50 1337 1539 . 8 6 8

51 1431
52 1383
53 1352
54 1483
55 1501
56 1218
57 1376
58 1487
59 1435
60 1203 1338 .899

G ranite  50 2773 2513 1.103
5 1 2545
52 3044
53 2835
54 2996
55 3053
56 3469
57 3312
58 3412
59 3285
60 3014 2767 1.089

R i l l  50 14285 13967 1.023
5 1 15383
52 14818
53 15834
54 17075
55 17250
56 17866
57 19985
58 19866
59 19864
60 18653 20216 .923

Jefferson 50 4014 3184 1.261
5 1 3379
52 3322
53 3676
54 3611
55 3529
56 3554
57 4300
58 3543
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APPENDIX D— Continued

County Year
Census 

Popu1 a t  ion
Estimated 
Popu1 a t i  on Ratio

Jefferson (continued) 5 9 3798
60 4297 3849 1.117

Judith Basin 50 3200 361 1 . 8 8 6

51 3192
52 3430
55 3681
54 3496
55 3336
56 2930
57 3379
58 3261
59 3089
60 3085 3278 .941

Lake 50 13835 13414 1 .031
51 12866
52 12909
53 12771
54 12956
55 13480
56 12388
57 13519
58 12640
59 13262
60 13104 14382 .911

Lewis and Clark 50 24540 25207 .974
51 25200
52 26284
53 26039
54 24803
55 25985
56 26900
57 28239
58 29166
59 29714
60 28006 30760 .910

Li berty 50 2180 2213 .985
51 2500
52 2382
53 2566
54 3293
55 3568
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APPENDIX D— C onti nued

County Year
Census 

Popu ia tion
Estimated 
PopuI ation Rat i o

L iberty  (continued)

Li ncoln

i son

McCone

Meagher

56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
5!
52
53
54
55
56
57
58
59
60

50
51
52

2624

8693

12537

5998

521 i 

3258

3321

2079

3205
3060
2707
2984
3091

7713 
9256 
9074 
9137 
9919 

I 1249 
12450 
12039 
10923 
I 1865 
I $442

5090 
5741 
5505 
5839 
5284 
5416 
5483 
5267 
51 19 
5707 
4770

2747
3331
3277
3421
3125
3354
3331
3101
3057
3242
2922

2062
2107
2505

.849 

I .  127

1.178

1 .092 

1 . 186

I . 136 

1.008
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APPENDIX D— C onti nued

Cotrn+y

Meagher (continued)

1i nera 1

Mi ssou la

MusseI she I

Year

53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59

50
51
52 
.53
54
55
56
57
58
59

50
51
52
53
54
55
56
57
58
59

CeRSMS 
PopuI a t  ion

2616

2081

3037

35f93

44,663

5408

Es+ i i 
Popu Satfor R a tio

2 17 S 
2044 
2241 
2392 
2528 
2675 
2763 
2817

1998 
2186 
2089 
2653 
2553 
3013 
3085 
3219 
3176 
3392

33720
32125 
33617 
34604 
36 106 
38998 
41386 
44809 
42081 
45123

4888
4885
4937
4433
5066
5067 
5367 
55 IS

4888
5234
5442

.929

.042

.830

i .052

.965 

. 106
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APPEND IX D— Continued

County Year
Census

on
■Estimated
Population R a tio

Park

Petroleum

Phil Ii ps

Pondera

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58

1999

13168

894

6334

6027

§392

12248 
12059 
1 1364 
12564 
13098 
12959 
12441 
13077 
14017 
14052 
13711

938
1039
925
955

1038 
1045
941
876
882

1039 
1038

6245
6377
§981
6469
7639
685?
7192
6850
6321

,980

6999

7547 
7531 
7736 
81 1 0  

7386 
7935

= 960 

1 .094

1.01'

,861

.847

8715
8047
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APPENDIX D— Ccmti nued

County Year
Census 

Popu1 ation
Estimated 
Popu ia t  ion Ratio

Pondera (continued) 59 7651
60 7653 7955 .962

Powder River 50 2693 2336 1 . 153
51 2214
52 1892
53 1952
54 2539
55 2522
56 2308
57 2272
58 2082
59 2378
60 2485 2300 1.080

Powe i 1 50 6301 51 18 1 .231
51 6168
52 6219
53 6565
54 6556
55 6370
56 6981
57 7064
58 7123
59 a 8568
60 ’ 7002 7438 .941

P r a i r ie 50 2377 2592 .917
51 2 2 0 2

52 2793
53 2482
54 2723
55 2426
56 2690
57 2595
58 2724
59 2219
60 2318 2599 .892

Rava1ii 50 13101 1 1865 1 .104
51 I 1508
52 I 1912
53 1 1320
54 12024
55 1 1553
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APPENDIX D— Coat i nued

County Year
Census 

Popu1 a t  i on
Estimated 
PopuI at ion R ati o

Ravalli  (continued)

Rich land

RooseveIt

Rosebud

Sanders

56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52

1982

12341

10366

10504

9580

1 1731 

6570

6187

6983

13229
13074
13254

10505 
10710 
I 1246 
10268 
I 151 I 
I 1762 
12005 
12197 
1 1877 
12458 
1 1942

10870 
I 1650 
12403 
13476 
14220 
13668 
14149 
5 3129 
12039 
I 1135 
1 1572

6301
I

6291
5828
5595
6000
6336
6143

5905
7532

6131
6637
7047

.931

.987

.880

.881

1.014 

I .043

.821 

1.139



-4 2 “

APPEMDIX P ~ C oa t i nued

Census Estimated
County Year Population Population Ratio

Sanders (continued)

Sher i dan

S iIv e r  Bow

S t i I  Iwater

53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

6880

6674

6458

48422

46454.

5416

5526

7720 
6980 
7157 
8837 
8708 
78! 4 
7758 
6838

6947
7009
7541
8155
7085
7480
7186
7337
6939
6873
72.34

47177
50882
50486
54138
54848
55828
58518
60229
52769
50444
48903

5073
5231
4942
5515
5942
5480
5893
5652
5389
5465
5021

.006

.961

.893

.026

,950

101
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County Tear
Census

ion
Esti ms 
PopuI a t  ion P a tio

Sweet Grass

Teton

Toole

Treasure

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

50
51
52
53
54
55
56
57
58
59
60

51
52
53
54
55
56
57
58

3290

7232

6867

3395
3393
3186
3746
3694
3882
3851
3692
3619
3704
3650

.066

7036
7203
7206
8308
7! 75 
7048 
7359

7374

7323
7130

7835
8748
8225
8124
7894

! 143

1229 
1324 
1356
1230 
1532 
1578 
1452

1.083

.046

.006

.971

.972
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County 

T reasure (con t inued ) 

V@11ey

Wheat I and

Wi baux

Ye! lowstone

APPENDIX D—-C o n tin u ed

Census Estim ated
Year P o p u la t io n  P o pu la t ion  R a t io

59 1431
60 1345 1661 .810

50 11353 11309 1.004
51 12439
52 12134
53 12837
54 12173
55 12121
56 12461
57 12961
58 14434
59 16834
60 17080 18679 .914

50 3187 3383 .942
5 1 3486
52 3689
53 3185
54 3419
55 3346
56 3741
57 31300
58 3404
59 3073
60 3026 2882 I .050

50 1907 2!16 .901
51 1652
52 2171
53 20 17
54 1824
55 1581
56 1579
57 S920
58 1718
59 !76 S
60 1698 1546 1.098

50 55875 540 IS 1.034
5 1 53543
52 55309
53 61810
54 64295
55 §6076
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APPEIJ01X S— CoRtj ataed

County .Year
Census 

Popa I a t iou
Estimated
Popu Sation Rat i o

Yellowstone (conti nued) 56 72480
57 73608
58 72802
59 76206
60 79016 76459 ! .033

State of Kontaraa 50 590966 5708S5 1 .035
51 588112
52 598260
53 615573
54 632807
55 652831
56 673344
57 698175
58 676635
59 688405
60 674720 694282 .972
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