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PREFACE

The purpose of this diszsertation is to analyze the various
deterninants of the comwuting and resideuce patteras of the Oklahoma
City Alr Mareriel Avea labor foree, The study attempts to determine
those economis, soecial, geographical, and worker characteristics that
were most significantly related te these patterns zs they existed in
1567 and those factoys which were wmost {mportant in restructuring
these patterns becween 1960 and 1967.

The objective of the anslysis is to provide a better knowledge of
the factors which inflnence the drawing power of 2 large esuployer from
its labor market area, The Oklahoma {ity Adr Materiel Area offeved a
unique opportunity for a study of this matuvre, The OCAMA was the
largest single employer in Oklshoma when the study was pevformed in
1967. In addition, the management of O0MMA was very interested in
meaguring the impact of (UAMA on the Uklnhoma economy and wexe vary

helpful in providing assistance and support ian the surveying of the

OCAMA workers and in the sathering of dasa from thelr persomel recoxds.

Also, detailed information on the commuting bshavior and vesldential
distribution of the GCAMA work foree existed for 1960. This enabled
the analysis of comuting and residence patterns over time. Studies
of this type ave wvirtually nonexistent in the literature.

I would like to express my gratitude for the complete cooperation

extended by the Oklabhomz Cigy Air Materiel Arvea in meking this project
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possible. A very special expression of thanks must go to Mr. Kenneth E.
Lowe, Chief, Personnel Minagement Branch, the acam coordinator for the
project, and Mr. John Paxish who dirzected the computer programming to
compile the data used in the analyses,

X would like to take this opportunity to express my appreciation
for guidance given by the following members of my comuittee:
Dr. Larkin B. Warner and ir. Joseph J. XKioe, who encouraged ma to
undertake the study and who mede many suggestions wm;u:i contributions
during theé course of writing the dissertation; Dr. Richard W. Poole,
who gave invaluable advice based om his experiences in performing a
study of the OCAMA work force in ‘1969;, Dr. Robert Morrison, for his
interest and assistance.

Pinally, I would like to express appraclation to my wife, Sandras,
who provided the encouragement and made the necessary sauriﬁc&é to

make the degree poasible.
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CHAPTER I
INTRODUCTION

The objective of this study is to analyze as thoroughly as
possible the various economic, social, and geographical factors and
worker attributes that determine the commuting and residence patterns
of the work force of a large employer. The study will attempt to
determine those factors that are most significant in shaping the
structure of these patterns as they exist at some given time and those
vhich are most important in restructuring these patterns over time.
This analysis, hopefully, will lead to a better knowledge of the forces
that determine the drawing power of an employer from its geographical
labor market area.

The problem of the daily journey-to-work has been the subject for ¢
study by many researchers and for numerous purposes during the past
three or four decades. This diverse interest in commuting and sources
of labor is noted by James H. Thompson:

Among those who have conducted investigations in this field

have been labor economists studying the broader problem of labor \

mobility, sociologists and city planners investigating popu-

lation, housing, or tramsportation problems, government

officials and others interested in the econcmic development
of particular areas.

1.‘lanl H. Thompson, Labor Market Areas for Manufacturing Plants
in West Virginia (Morgantown: Bureau of Business Research, West

Virginia University, December, 1955), p. 1.



The walue of & kaowledge of commuting patterns and the determi-
nants of these patterns i3 evident from the uses that have been made of
comuting data. Accovding to one geographer, commuting distance
... can be used as a basis for delimiting labor market areas or -
'laborsheds'."® Related to {ts function in delineating the spatial
extent of a labor market avea, Lonsdale points out the role of journey~
to-work patterns as providing Y...the basis for delimiting networks of
overlapping regions acrozs the whole expanse of & territary."3 Further,
one author has asserted that the boundaries of economic reglons should
no longer be aligned with inappropriate political areas; for example,
theﬂeounty.4 Rather, Fox has proposed that these regional boundaries =
be redefined on the basis of the labor market of the area, The labor
market area utilized by Fox would be the geographlcal region encome
passed by a one-hour travel rime "radii” from center to periphery.5
"Almost all the labor resident in the area /the labor markq§7’1s sold
within it, and almost a2ll the goods consumed in the area are bought
within 1t."6 This geographical unit, designated by Fox as a “Functional

Economic Area," would replsce the current Standard Metropolitanm Statis~

tical Area and the State Economic Area as the basic units for

znichard E. Lonsdale, "Two Forth Carclina Commuting Pattemns,’ ===

Economic Geography, Vol. 42, 1966, p. 1l4.

31bid., p. 115.

4%arl A. Fox and T. Krishna Kumar, '"The Functional Economic Area; ==
Delineation and Implications for Economic Analysis and Policy," Papers
and Proceedings of the Regional Science Association, Vol. 15, 1965,
PP, 57«85, o ’

51bid., pp. 58-59.
Stbid,



statistical data collection and veglonal amalysis. Ouite obviously,
then, an exsmination of data on comwuting, esvecially travel time,
would be essential te this schema in delimiting the labor market area
and the consequent geographical-economie wait.’

An understanding of the relationship between commuting and local
labor supply iz saseentisl to any attempt to measure the actual and
potential labor supply of an area or region. Hnowledge of this vela-
tionship is espwcially {mportant in decisions concerning the expansion
of the level of operation of existing firms and the location of uew
fndustries. Leonard ¥. Adams and Thomes W. Mackesey conclude that

there iz so much variation in distances workers will travel

and in the numbers who can be recruited from outlyling areas

that current spot-checks are negded to detevmine the outer

limits of a local labor market.®
- For example, the adequacy of the loecal laber supply for required
expansion in operation is of strategic importance in locating defense
installations such as the Cklahoma City Air Materiel Avea (OCAMA}Y,
whose lgbor force is the subject of this study, and {n allocating and
adjusting the prime yesponsibilities of these iInstallations. The
concern for an adequate labor supply was the determianing factor in

the selection of the location of OUAMA over alternative locations in

Tror a discussion of the Standard Metropolitan Statistical Area
and proposed alternative area clsssification schemes see:; Brian J. L.
Berry, Peter @, Oohe¢n and Harold Goldstein, Metropolitanm Area Defini-
tion: A Re-Evaluation of Concept and Statistical Practice (Revised).
United States Bureau of the Census Working Paper Mo, 28 (Washington:
United States Government Printing Office, 1969).

SLeonard P, Adams and Thomas W. Mackesey, Commuting Patterns of —

Industrial Workers (Ithaca: Cornell University Housing Research

L\\
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the Miﬁwest.g The existence and extent of a “lsborshed” was the con-
cern of the mimerous housing and transportation studies undertaken
duriag World War II,

Uther authors have expressed the ifuportance of the examination of
commuting patterns to reglonal analysis. Richard ¥, Foole has stressed
the study of labor charscteristics and comemting as a data item neces-
gaxy to the genevatios of fuformation on incowe, populdtion, snd
employment needed to facilivate regional studies.1? Dosle acknowle
edges the importance of commuting patterns for regional persounal income
scecounts and the ioplications of commuting for urban ecimnoule bgse
studies. 'l The presence ﬂf‘1utatﬁauﬁty‘@@mmuting'mﬁcesgitaﬁes‘tha
distinction {n porsonal income estimates botwesn the place of wage and =
salary disburseneat and the place of residence of the veciplent. The
fmportance of this diseinction is made clear in a study by the HDureau
of Business Research at the University of Kentucky on intercounty
commting in Eeutucky.12 The report states

Available sources of data on personal income from wages and

salaries, to a large extent, credit the income to the county

in which it is earned. Since many workers reside in a

county other than the county in which they work, commuting

gstimates umake possible the allocat%oa of imcoma to the
county of residence of the worker. !

QTWﬂﬂtsziV@ Years at Tinker Air Porce Base {Oklahoma City: U.5, =
Alr Porce, 27 Pebruary f§3?5, p. L.

10Richard W. Poole, "Iuplications of Labor Characteristics and e
Commting Patterns for Regional Analysis: A Case 3tudy,” Land
Economiss, Vol. XL, %Wo. 1, February, 1964, p. 111.

1ped.
12¢harles 3. Gavrison, Intercounty Commuting in Rentucky

{Lexington: Dureau of Business Research, university of Eenmtucky,
May, 1961}.
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Bimilarly, ‘io urban base aualysis, fallure Lo aucount for the magnitude
and dlrection of commmutivg would lead to an inaceourate base employment
figuwa.tﬁ
Furcher, commutivg i & subject worthy of anslysis because of its
role as a determinant of labor mwobility, As oue pair‘@f'reaéarchera
uote, the changes that Lsvwe occurred in workev commuting patterns mean
that "there i a new type of labor wobilicy. The euployer mow has
aocess to laborsrs in distant avesds through the wedium of cbmmuéinga-a
kind of mobility that fowwmerly was velatively unknown,”lﬁ"éimilafly,
4daws and Msckesey indicute the signiflesnce of commuiing for labor
wobility., They state that “the jourvey to work, like migration, is a
type of labor m@bility.”iﬁ Iu fact, sinee commuting increases the
number of Job oppoztunities available to an Individual, given his place
af»r&siéenee, it has bocowe a partial substitute for migratinn,17 ¢
Analysts heve given other reasons than those wentioned above for
the importance of the study of coumuting patterns., One group of
resegrchers at the xransyurtation Center at Horthwestern University whe
studied the jaurﬂﬁy~to~wvgk to employmént centers at the pevriphery of

the city, noted that "the nature of the peripheral journey-to-work has

I&Paole, p. 115. For a methodological discussion of the situs
problem in estimating county income payments see: Lewis C, Copeland,
Methods for Estimating Income Payments in Counties (Charlottesville,
Virginia: BRureau of Population and Economic Eesearch, University of
Virginia, 1952), pp. l4-186.

153@mes W. Martin and John L. Johnsun, “lLabor Market Boundariege-
intercounty Cowmuting to Ewployment,” Current Economie Comment,
Vol. XVII, No. 2, May, 1955, p., 31.

1€5dame and Hackesey, p. 83,
171b1d.



signifizant dwpiicuations dor the extenz of Jurure wecvopolitsn Lranu~
postation ,xwmwﬁ e study ol the periphwral journey-to-wuvk and
the concomitant ewergiop charscter of péviphersl laborxsheds they gone
clude; "should, therefore, give osowe Losight into the process aow
changing the spatial osxganizations]l structuze of Anerican aii‘.ie—‘s."fm
Likewine, Carrison polute out that

Uommutfag dats way alge be useful to awnicipalicies and gtate
suthoritiss in plamning wew public facilities and improvicg
existing faxilities; ...To addition, iaiormation concerning
the distribution of users of publsc facilities may be Mlpggl
to loecal goverasewesnl wnits in designing ravénus prograss,

The {mpociasse of an asalysis of labor forvoe commiing charace
teriscics 18 agpareul Jrowm the significauce given o an understanding
of commting patterns and the wses wade of rraveleto-work data refeyred
to above., While 21l of these gre (uportent vessous Lovr studylug
commot ing belmvior they dre cited not as the objectives of this study
but rethsy as the justification for & thovough iuvestigation of the

determinants of commuting behavior,
‘Purpose of the Study

The purpose of this study is to rvelste through & system of
hypotheses information on characteristics of the Oklahoma City Aly
Hoteriel Ares labor force, CCAMA, and the central Oklahows area to the

eommut ing patterns of the OCAMA work force. The objective of the

}“@Edwrd J. Taaffe, Baxry J. Gerney, and laurice H. Yeates, The
heral Journey to York (Chicago: UWorthwestern University Press,

%Gg,w;ﬁ;aen, 8. L,



analysis fo to discover tho Zacvors whileh ave wmost faportaat in deterw
nining the pressnt GOATA commuting patbesus gnd fhoss factors vhich have

besn significant in changing these patterns over time.
Choice of OCAMA for Study

In July, 1967 when 0 study was performed, Tioker Alr Fores Base,
headquarters of OLAML, had just completed irs iwenty-Tfifth yeur of
speration. The present location of Tiskew, southésst of Qklshoma Uity
wos selected by thoe Wor Deparcment in 1941 te provide & centrally
leeated meintenance and supply depot. From whis begliming, OGCALL has
become the larges: and wost important faellivy in the logistical
operation of the Aly Ferce. The OCAMA employs wore than 20,000
civilisne in performing its basic wmission of supply, maintensnce, and
modification of aireraft, engines'and aCCEELOTIes .

The choice of CCAMA as the subject fox an analysis of covmmting
and its causal factors stems primarily from four comsiderations:

1)} the opportunity to conduct a detailed study of the largest single
enployer in Chklahoma, 2) the willingnees of CCAMA personnel to assist

in the study and to provide faformation from their perconnel records,

3) the possibility of a high level of response on the part of the
enmployees to & questionnaire, and 4) the existence of very detailed
data on characteristics and commuting patterns of the CCAMA labor force
for an earlier date which could serve a3 bench mark data for an analysis
of commuting patterns over tlime.

The total civilien employment of OCAMA was 23,885 at the time this
study was Initiated. This work force was the larzest for aany eingle

exployer in the state of (Oklahoma, It was found from the study that in



1967 0oiMA-drew its esployoes from 29 of Ckluhoma®s 77 counties and
from more than 169 citise in Oklahoma. :Thus, OOAL has a very wide-
spread economis fmpact on Oklahoonw. A kuowledge of the sizeé and
geographical oxtent of this fmpact was an iwportant dy-product of this
study. The absolute size of OCAMA and its size relative to ¢he euploy-
aent in surrounding aress and the state wade YCAMA a uniqualy fnteve
esting subject for this type of atudy.

Lnothex important consideration in selecting OCAMA's work fovce
for an analysis of commmting wac the avallability of highiy veilable °
data maintained by OCAMA on each civilian omployee. These racords
provided information on education, wages zad salary, and othev personal
characteristics which are lmportant to a desailed snalysis of commting.

In addition, che complete cooporation on the part of the JJAMA
administrative personnel wmade it possible to distribute a detailed
questionnaire to the emplovess and socure a very high rate of reliable
response. Of the total work force of 23,885, 2,000 smployees were not
included in the survey for varinus reasong which will be explained in
a later c¢hapter. Of the 21,885 employees surveyed, 21,436 returngd
Questinﬁnaires. Thus, the rate of response to the questionnaire was e
97.95 per cent, After the qneséionnaires wexe checked it was found
that 20,786 of these 21,436 questionnairés were reliable and complete
enough to be {ncluded in the analysis. Therefore, the &ffective rate
of return (useable questioﬁnatras as a per cent of total surveyed) was
94,98 per cont. This rate of regponse to a questiounaire, given the
large number surveyed, is very unusual and makes this study rather

unique when compared to the level of coverage of a single firm labor

P



force ir other comruting ﬁ@udieg@zl

A very sigrificant fzctor vhich influenced the selection of OCAMA
for a cemmuting study was the aveilability of bench mark data on char-
acteristica and commting of its employees for an eariier year. The
source of this dato was & descrintive rveport hssed on a survey of the
00AMA work forea perfermed by Richard W. Peole {n 1960.22 The meth-
edology and findings of rhiz study will be swwmarized in subseguent

thapters,
Plan of Presentation

The study consists of six chapters. rChaster XX provides a review
of the litevature on jmurnmywta-wmfk,commgting and outlines zome of the
hypotheses suggestad hy thﬁ literature. This will place the empirical
ntudy of the commuting patrerns of OCAMA'a labor force in proper
porapective to previsus commting stndies, Chapter TIT discusses the
sources of data and outlines the methodolngy used in analyzing the
data.

In Chapter IV the residence and commuting patterns of the OCAMA
work force in 1967 are presented., A major portion of this chapter is

devoted to amalyzing factors affecting the commting patterns. These

*lrn a similar survey performed at OCAMA in 1960, Richard W. Poole
algo received a& high rate of response. Poole does not report the rate
of response to his questionnaire; however, he reports that 18,529
queagionnaires were completed. OCAMA porsonnel records show that in
January of 1960, OCAMA's total labor force was 19,420, Thus, Poole's
rate of response would have been approximately ninety-£five per cent.

zzaiahard W. Poole, Charascteristics and Comnuting Patterns of the
Oklahoma City Air Hatexiel Area Labor Force (leahomn City: V.S, . Alr
Foree, B Octobar 1962).
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factors are analyzed in three categories~-characteristics of the central
Oklahoma avea, characteristics of OCAMA, and personal attributeés of the
OCAMA smplovees.

The purpose of Chapter V is to present the changes that havs
ocourred in OCAMA's labor force commuting behavior since 1960 and to
investigate factors respousible for these changes. The method of
analysis iz similar to that followed in Chapter IV. First, there is a
comparison of the two commuting patterns, and second an analysis is
made of selected factors assoclated with the géographical area around
OCAMA, OCAMA characteristics, and personal characteristics of the
employees, The factors analyzed in Chaptar V for their possible role
in changing commuting patterns were selected on the basis of the
analysis in Chapter IV which reveals those factors most significantly

related to the home~to-work commuting patterns of OCAMA workers.



CHAPTER II
REVIEW OF LITERATURE

The purpose of this chapter iz to review a portion of the bady of
iiterature on commuting to work. In addition, the last section of the
chapter will set forth hypotheses which have been suggested by the
literature and which will be tested in this study. |

{ne would be ewbarking on an extremely arducus and seemingly end-
less ewndeavor in any attempt to review the imnumerable studies which
have dealt with some facet of the journey-to-work. Not only would such
an undertaking be oppressive it would be of little benefit since the
branches of this vast body of literature are only related as are the
extremes of a continuum. The review that follows is rather modest in
its eoverage. Unly a few of the more important studies which have been
concerned with analyzing factors which are associated with journey-to-
work behavior will be discussed.

A review of the numerous empirical studies of commuting reveals a
large number of differing approaches and conclusions. This diversity
resulta from, amonz other things, the different objectives underlying
the studies, the differences in emphasis of the researchers on the
various faatnrsbthan influence commuting patterns, and the availa-
bility and quality of data as well as the methods used to generate
additional data for anaiysis. The review of the literature presented

here will deal with the findings of these atudies and the various

i1
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objecitives and methodoiogias of the researchers.
World War I Commuting Studies

The advent of the Second World War created much interest iw the
problems of the daily jouraey-to-work. A8 Jawes Thoupson notes in his
guxvey of previpus copmuting studies,

A uuuber of extunsiva surveys of comauting patterns vere made
during the early part of World War II. The best known of
ghese surveys was conducted by the Institute of Traffic
Engineers and coverad 48 war plants. Theodore M. Matson,
foruer Direector of the Yale University Buresu for Htreet
Traffic Research, analyzed the results in a publication
emntitled War Workey Transportstion. Other commuting-distance
surveys were coaducted during the war period in Indiana,
tassachusetts, Hichiganm, Wew Jersey, Mew York, and Uhio. Iin
slmost all casesy, the purpose of these wartime surveys was

to obtain {nformation on transportation and housing needs,
#iost of the surveys covered large numbers of workers, but

the information obtained from esach respondent was usually
limited to place of residence and method of commuting.?

One cof the earliest and most coumprehensive {{a térms o¢f the number
of workers surveyed} of these wartime studies was the state-wide survey
of 233 manufacturing establishments by the Massachusetts State Planning
Board. This study was performed in 1942 and its results, with respect
to information on commuting, were reported in an article by J. Douglas
Carroll, Jr.z This study utilized a questionnaire which was completed
by more than 160,000 factory workers. The following data items were
utilized in the analysis: (1) nsture of product, (2) location of -

plant, (3) total number of employees, (4) place of residence of each

employee responding, (5) distance to work one-way, (6) method of

lfhompsnn, pp. 12,

23, Douglas Carroll, Jr., "Some Aspects of Home-Work Relationships
of Industrial Workers," Land Economics, Vol. XXIV, 1949, pp. 414-422,




transportation, and (7) would the rvespendent wove closar to womk?a
farroll's main congcern was the effeet of plant differences and community
differances én smployee residence and travel pattarns,“

Of course, the wartime need For immsdiate information on housing
and transportation fasilities was the overrviding purpose of these
studfez. There was ligtle intareat in the dynanics of commuting pat-
torns or in analyzing many of the factors which influence comuting

behavior.
gtudies of Daterminants of Commuting Behavior

& numbor’oﬁ studies have dealt with the relationship of vavious
factors to commuting behavior. llowever, mot 2ll of these analyses have
boen concerned just with jourmey-to-work comwting. Bach of the studies
discussed below has declt @p@éifiaallyﬁwi&ﬁ deternining the influence
of selected factors @ﬁ home~-work separation,

Few studies of the factors influencing commuting have {investigated
only 2 single or small mumber of variables, most have analyzed a set of
variables. Those factors studied can be rather broadly grouped into
three classes: 1) characteristics of the geographical labor area, for
example, the size and distribution of population, transportation and
housing supply, tncome ar'wage differentials, and the number and dis-
tribution of employment opportunities; 2) employer characteristics,
such as hirving policies, growth vate or size, wage levels, seniority

gystem, stability of employment, and location; and 3} attributes of the

31bid., p. 414,

41bid.
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woriters, for example, age, sex, skill, incove, educational attainuent,
and many others,

In a study by James if, Martin and John L, Johnsen the effect of a
number of such factors om the extent of intercounty commting in
Yentucky was investigated,® The study was based on a sample of nearly
120,030 indust?ial emplﬁyg@s with the information being compiled from
aenployver payroll vecords, The data were gonerated from a series of
studies by the Unlversity of Rentucky dealing with the distribution of
income payments by county. Martin and Johinson found that the volume
of intercouaty commuting was greater in areas with rapid, large-zcale
growth in employument opportunities and batter wvoad facilities, Algo,
the proportion of workevs vho commted hotween counties was greater for
heavy comstruction and manufacturing, in seasonal employment, and the
larger the work forge., The skill and sex of the worker were the only
labor characteristics studied, and only skill of worker was found to be
related to the volume of intercounty comsmting., Martin and Johnson
observed that intercounty commuting was more prevalent among unskilled
workers than among those with higher skill 1evels.6 Because the study
excluded consideration of commting to amployment‘othnr than that which
was intercounty, any conclusions about the determinants of commuting
behavior ave very ;imited in nature.

The methodological approach employed by James H. Thompson in his

study of labor market greas for manufacturing in West Virginia was wmuch

SMartin and Johnson, pp. 29-37.

61bid,
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the same &s maay of the sarlier eumpirical stu&ies,7 'His questiomnaire
survey of 23 manufacturing establishments included “"high-wage and low-
wage industries; large and small establishments; old and new plants;
gome firms with predomingtely male employees and others hiring chiefly
fumale labor."® The study included 4,253 workers, or about 41 par cenmt
sf the total euploywment of the 23 Eirmang The chief objective of
Thompsoa's stu&y-waﬂ~“ta:&etarmina the geographical extent of the labor
sarker aveas and the nature and extent of commuiing in several repre-
gantative West Virginia commmities.” 10 g study is unique inm that in
determiniog the sources of labor supply he uses two measures of the
labor market axeda. These aye '‘‘the original souvces of labor supply
(baged upon the vesidential locations of workers vhen hived) and the
present commuting darea (based on their places of vesidence at the time
of the st:udy).“n By this method, changes in residences are reflected
in the resulting commiting patterns. Thus, while his study does not
rveveal the dynamic nature of commmiting patterns, information on resi-
dence when hired does pro#ide an indication of the attitude of workers
towvard seeking omployment at other locations than their place of resi-
dence and their propensity to gravitate residentially toward their
place of smployment. |

Thompson's study included an analysis of probably the greatest

7Thgmpsﬁﬁ
8tbid., p. 2.
b4,

O1pid,, p. 1.
Urbsd., p. 4.
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number of facters vhich affect commuting patterns of the early commitiag
studies. Pe investigated more than twenty area, plant or industry, and
personal factors. Thompson found that wider commuting patterns resulted e
from a lack of alteruate cmployment opportunities and from low popula-

ion densiﬁy.12 He coucluded that higher wape, wore rapidily expanding
plants or industries had a greater proportion of long-distance com-
muters, 12 In addition, ho found that a great number of the firmy
studiod had hiring policios that rasulted in mowe constricted come
muting patterns than for £irms which had no policias;14 Thompson
found that a number of worker attributes affost commuting patterns.
The medisn commuting distance and the proportion of long-distance =
commuters were groater Jor males, mavriad workers, hourly or factory fXj
workers, amployess with fewer years of emmloymant, workers engaped in
part-tims farming, aad for those who lived long distances from theiw
pressnt employment when they were hired.15

In contrast to the methodological approach utilized in the studies

mentioned above, is that employed by Herbert Parmes in his study of the
local labor market of manufacturing establishments in Columbus, ohto, 18
The Parnes study was one of a series of studies in methods of estimating

local area manpower resources and requirements. With this objective,

121hid., pp. 19-20.
131544, , pp. 22-23.
l41pid.

V1bid., pp. 26-27.

léﬂerbert §. Parnes, & Study in the Dynamics of Local Labor
Espans on (Columbus:; Research Foundation, Ohio State University,

Force
1! 5 1),
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he favestigated the nature and souvess of the Usrld War II expansion in
manufacturiog labor supply in the Columbus, Chio Industrial Arez and
comparad that expansion with pre- dnd postwar years of rising employ~
ment

Parnes notes that * ‘expansion’ may result from move intensive
vmﬁilizatiaﬁ of the sanpowsy resources of g surrounding territory, or
from an extension of the tezritory from vhich individuals are dvawm. Y7
A4 study of labor fowce paviicipation rvates, uigration, and changes in
labor market apea can explain how the change has osccurred in the
quantity of manpower available to an arex. This explains why he studied
“new hires." Nis astudy was basad on approxinakely a 20 per cent sample
of the persoanal vegovds of newly hirzed pervsons at twenty-two large
nanufacturing floms ia Ppanklin County, Ohio during the peried 1940-
1950,18 However, as noted by fAdams and Mackesey, the vestriction of
Parnes' study to only recewtly hived workers liwmits the conclusions that
can be_made from the amalysis about employee commuting pattarnsﬁlg

Parnes found that the following factors were associated with the
conmuting distances of thg newly hired employees: the wage rate--the
hiéher‘the wage received, generally, the greater the distance commted;
the skill level--~the more skilled workers drove farther (as would be
expected from the above finding on wage rate); length of service--the
new hires gemerally lived closer to their place of employment; and age~--

commuting distance increased as age increased up to thirty to thirty-

7114, , p. 3.
181b4d., p. 7.

19dams and Mackesey, p. 13.



four years and then ﬂeclined‘zo

The loonard Adams gnd Thomas Mackesey study of comnuting patterns
in several upstate New York industrial areas performed in 1951 is one
of the most comprehensive studies to date of the journey-to-work problem.
The primary objective of this study, as stated by the authors, was "to
exanine commuting patterns of industrial production workers from the
standpoint of the significance of these pattorns ia determining labor
supply, especially labor for defense plamts,‘m"zl To this end, the
authors provide a thorough summary of World War 1II and early postwar
studies of commmting. Their method of study iavolved integrating data
from provious studies, employer persommnel vecords, and a questionnzive
survey of long-distance commuters, to analyze the commting patterns of
industrial workers in three QOntrasting Rew York areas. The availa-
bility of data from studies performed in these commmnities during Vorld
War II allowed a comparison nf'¢ammuting patterns over time. However,
tﬁn conclusions possible from this analysis were limited mainly to
distanceé traveled and mode of transportation,

The findings of Adams and Mackesey, in general, support those of
the studies nbtﬁd above. With respect to characteristics of the indus~
trial workers which are associated with ecommuting distance Adams and
Mackesey found that long-distance commuters, those traveling i:wem:y L
miles or farther one-way, differed from the labor force as a whole in é

that wost were married, home ovmers, and had fewer years of employmenz:.z2

zo?arnes, pp. 161-177.

21Adams and Mackesey, p. 5.
224p1d., pp. 59-61.
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Yn addition, on the average, thev had lived fir their p!éce of residence
longer than they had been employed and a larpge percentage indicated
that they were unwilling to change residence to shorten their home-work
trig;za
Richard E, Lonsdale has streszed the immortance of two geographic
varishles-~population and distance~-in determining the commuting pot- »
terns of a firm's work force. lonadale studied the labor foree com-
muting parterns of two relatively small employers in North Qarolina.zg
To determine the degree of influence of populstion and distance on the
flrms' commuting pazzerns‘&@nsﬁale utilized prshability models based on
gravity or interaction concents. lLonsdnla formmlated a saries of modeis,
oach with different assumpiione about the effact of Alstance and nopula~
tion on the nunhor of workers who commute from o partizular arven o the
plants studied. Each modnl was then used to simulate the aeosraphical
diseribution of workers by distance and time zonés, He concludes that
the goographical distribution of workers can be approximated by gravity
models vhich express the number of commuters as varying direetly with
population size and inversely with ﬂistan&a‘zs
To explain the treatment of distanes and population in the stmila«
tion wodels, i.e., the coefficients on population and distance, Lonsdale
relates the geographical distribution of the workers to other variables.
He concludes that the number of commters from an area will exceed the

mmber preédicted by the peographic simulation models 1f the area 1o

231bid., pp. 61-64.
2ronsdale e

251hid., pp, 130-136.
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sharvanterized by low per capita income, a stagnent or deelining vopula~

tiom, aﬁd a high percentage of the labor force in agricmltureizs

Prhan Travel Studies

More recent theorctizal and empirical studies of the journey-to-
work and resideatial location have been in the context of thd breader
problem of urban travel., In 1 recent artislo, John 7. Fain srovides an
azzallent review of the findinns of the wore significant of these
atudies since World Yay x1,27 Main notes that there have haon more
than tyo-hundred large-gscale postwar homeeinterviev origin and destina«
tion studies parformpd under the ausplees of the Jurcau of Publis Roads.
TIn addftion, thare have been a great nunboy of rapid tramsit fensibility
studias, state asomsored notor vehisle use stulies, eity eraffie gounts,
and the exntremely Important 1950 Cansus of Population which provided
data on mode of travel to work and residents' places of work. 28

In his roview, %ain groups these studies and snalyses intn two
classea: (1) appragative and descriptive, and (2} micro or behavioral
anslyses, e classifies as descvriptive or apggregative those studies
which are concerned with the volume, zpatial origin and destination,
purpose, and mode of urban travel. Motable examples of this general

type of urban travel study are the Chicago Area Transportation Study,2’

263&1{1_’ pp. 136-138.

2730hn ®. Kain, "Urban Travel Behavior,” in Leo F. Schnoze and
Henry Fagin, Urban Ressarch and Poliey Planning (Beverly Hills: Sage
Publications, Inme., 1967), pp. 161-192.

28vt2d., pp. 161163, \
zgchieago Ares Transportation Study, Final gggegt, vol. 1 {(Chicago:;
Weastern Engraving and Bwbossing Co., December, 1939).
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pavid A. Gorman and Stedman Hitcheocok's analyais of Central Business

District traffic in ninety-one cities,w and mode of travel studies by
®ilbur Smith and ﬁasccmma,gl Fraonk B, Curran and Joseph T. Stegmaier, 32

and Russel €. Barrmn.m
Those urban tvavel analyses concerned with the determinants of the
volume and length of journmey-to-work trins Kain classifies as micro ov
behavioral im nature. These trip generation and residential location
models {incorporate such urban social and economic facteors as automobile

X e

ownership, population density and racial composition, income, cost of
residantial smc@% and valuations of commting time in an attempt to
simulate or predict the pattern of urban travel. This general class of
urban travel studies is chavacterized by & number of theoretical and
methodological analyses. The Detroit Area Transrortation Study‘% and
Robert B. Mirchell and Chester mpkmf’s developed the basic methodolopy

utilized in most recent urban transportation studies. William Alonso,

kit . ) -
ngvid A. Gorman #nd sStedman Hitcheock, “Characteristics of

Traffic Entering and leaving the Central Rusiness Bistrict,” Publie
Hoads, 30 (August, 1959), pp. 213-220.

"‘wiibur Smith and Agsociates, Future Highways and Urban Growth
{New Haven: Wilbur Smith and Associates, 1981).

325‘rank B. Curran and Joseph T. Stepmaiev, "Travel Patterns in 30
Cities,” Yublic Roads, 30 (December, 1958), pp. 105-123.

35 “Russel G, Berryman, '“Mass Transportation Post Card Survey’
Pgnn~Jerdey Transvortation Study, Paper Ho. 16 (Philadelphia:
Eenm.’ursey Transportation Study, May, 1962). (mimeographed.)

%Betroit: Hetropolitan Avea Traffic Study, Report on the Detroit
Metropolitan Area Traffic Study, Part I: Data Suims vy and Intérpmm-
t:wn (Lansing, Michigan: Speaker<Hines and Thomss, Ine., 1955)

ﬁﬁobc‘rt B. Mitchell and chest:er dekin, Urban Traffic: A
Function of Land Hse (Mew York: Columbia University Press, 1954},




John P. ¥ain, Herhort Mohring, Richard Muth, nad Lowdon Wingo have
developad the basiec theoretical models of recidentinl lacatien.aﬁ Hany
researchers have performed empirical fnvevtigations of these velation-
ships.

Numerous other studies have ivaStigat@d'the yarions detewminange -
of sommiting behavisr, both from the standpoint of avalyning fndividual
workey behavior and with the obisetive of ounlsining the geoprashical
distribution nf emplovees of 4 plant or srouwn of piﬁmtﬁgg7 he review
presented here was intendad £o srovide backaroursd for this study. Thus,
the attemnt was to veview only 2 few stulies vwhich are representative

of the many studies of this renaral typo,
‘Suggested Bypatheses

A rvoview of studies vhich have denlt with hemweveosk commting
patterns sugpests that a number of variables dre related to journoy-to-
work travel behavier. Chapter T set forth the purpeose of this study

which 1= to relate throvpgh n syetem of hypetheses 2 set of charccter-

Bbﬂilliam Alonso, “A Theory of the Urban Land Market," Papers and

Proceedings of the Repional Sclence Associatforn, 6 (1960}, pp. 140 357;
John ¥. Kain, "The Journey-to-Work as a Determinant of Residential = (. 7o
Loaatian,“ Papexrs and Proceedinge nf the Pecional Seience Assoccfation,

9 {1962), pp. 137-160; Herbert Mohring, "Land Values and the Messurement
of Highway Penefits.,” Journal of Polf{tice] Fconomy, 69 (June, 1961},
pp. 236-249; Richard F. Muth, "The Spatial Structure of the Housing
Market,” Tapers and Procesdinps of the Repional Sclence Associatien,~——
7 {1961), pp. 207-220; Lowdon Winga, JIr., Trangportation and Urban Land
(Washington, D.C,: Resources for the Future, Inc., 1961}.

37por additional references on ecommuting studiss see the suthor's
Selected Bibliography. Also, vexry comprehansive surveys of the litera-
ture on commuting patterns are provided by Adams and Mackesey, and
Louis K. Loewenstein, The Location of Residences and Work Places in
Urban Arsas. (New York: The SeArecrow Press, Inc., 19355
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istica of the OCAMA laborshed avea, OCAMA, and the OCAMA labor force to
the commuting behavior of the OCAMA employees. The factors which will
be analyzed have been suggested, for the most part, by previous studies.

The variables which have been found to moat significantly affect
journey-to-work behavior and which, therefore, will be analyzed in this
study are the following: 1) laborshed charasteristics--distribution of
population, employment opportunities, and transportation faailities;
2) employer characteristics~<hiring policies, rate of growth, gnﬂ wage
rates; and 3) employee attributes--age, sex, skill, educational attain~
meat, income, home ownership and type of residence, lemgth of employ~
ment, shift, and marital status. o

It is the objective of this study to determine the importance of
these factors in shaping the laborshed area of the Oklahoma City Air
Materiel Area. The date and methodology used in the analyses will be

digcussed in Chapter III.



CHAPTER IIX
SOURCES OF DATA AND METHOD OF ANALYSIS

The purpose of this chapter is to provide a discussion of the
various sources and types of data and to set forth the methodology used
in analyzing the OCAMA labor force commiting pattérns. The first major
section of the chapter will discuss the primary data sources, the data
items received from each, and the procedureé used in integrating infore
mation from these sources. The second portion of the chapter will
deseribe the methodology to be used in Chapters IV and V for analyzing
the commuting patteruns to ideuntify the most aignificant factors

influencing commuting behavior of the OCAMA work force.
Sources of Data

There were three primary sources of data which provided detailed
information on OCAMA's employees. These were (1) existing OCAMA records
maintained by the personnel division, (2) a questiomnaire survey of
OCAMA civilian employees, and (3) Richard W. Poole’s 1960 atudy of |
characteristics and commuting patterns of the OCAMA labor force. A
secondary source of information was interviewing. Personal interviews
ware utilized in the pre«testing of the questionnaire and in gathering
information on the hiring policies of OCAMA., Also, many informal
discussions were held with several of the employees of the OCAMA

personnel and information offices to acquaint the author with the

24
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history and operation of OCAMA.

In addition to the data on OCAMA and its work force, data on
selected characteristics of the counties in the OCAMA laborshed area
will be used in analyzing the OCAMA labor force commiting patterns.

These data items will be discussed below.
OCAMA Persomnel Records

The OCAMA Division of Persommel maintains records on each of its
employees. These records are stored on electronic computer tapes and,
therafore, can be updated periodically. The record on each employee
contains numercous items necessary te the persomnel division for payrell,
promotion and layoff, and for assessing personnel needs. Only a por=
tion of these data items was of concern to this study. These itenms
ware extracted from the master records and fntegrated with information
obtained by a questiosnaire survey.

The items which were felt to be important to an analysis of com~
muting behavior and were taken from the master file for each worker
were the follewing: (1) employee's time ¢lock number (This nunber was
used as the basis for matching the employee's mastér record information
with his questionnaive.), (2) sex, (3) absentesism (days of sick leave),
{4) personnel clasgification-~salaried (Graded) er hourly (Wageboard,
Foreman, or Laborer), (5) educational attainment, (6) type of physical

jmpairment, and (7) annual income, excluding overtime.

uestionnaire

In addition to the above information, data on other personal

characteristics of the workers was desired but not available in existing
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O0AMA personnel records. Tn order to get this information, as well as
data on the commuting behavior and geographical distributiom of DCAMA
employees by residence, it waz necessary to develop a questiennaire to
be completed by esach employes.

As neted earliexr, one purpose of the study of OCAMA's work force
was to update the study made by Poole in 1960. The OCAMA personnel and
information offices, as well as wany persoms and agencies outside of
OCAMA, had found Poole’s study to provide very useful Informatiom on
the OCAMA labor fovcs. Thus, the updating of Poole's study dictated
that certain questions be included in the questionnaire in ordor to
ganerate comparable data, Tn addition té these few questions, addi-
tional data items which were not collécted inm the 1960 study were
desived by GCAMA a2nd by others seabkiag information on the éxﬂﬁ%ﬁ work
force, Por example, the Oklahowa Employment Security Commicsion
desired data on the extent of agricultural background of OCAMA
employees, However, these constraints were not great given the type
of questionnaire that was developed. A description of the development
of the questionnaire, a copy of the pre-~test and final questionnaires,
and the dissemination and collection procedure employed are outlined in

Appendix A,

Poole's Study

The third major source of data on OCAMA workers was Richard W.
Poole's study of the OCAMA work force im 1%960. The product af Poole's
study was essentially descriptive and interpretive im nature as opposed
to analytical. This was the result of the purposze of the study which

was to provide OCAMA'2z perasonnel and information officials with
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detailed sccial gnd economiec data on GUAMA'S work force. Other groups
guch as private state-losal eivie, planning and development grouna,
logal business firme, and varicus state-local government agencies also
desired information on Cklahoma's largest single employer, OCAMA.

The data for Poole's study were obtained from two sources:

{1) existing OCAMA records, and (2) a questiomnairve survey of all OCAMA
emplaytes;l Appendix B provides a copy of Poole's questionnsire.

Hiz report presented dsta on selected charasteristics of the
labor force. These ftems included, in addition te certain personsl
charapteristics, data op place of residence, hone cwnership, type of
residence (farm, non-farm), travni distance and time, and wmode of

transpgrtatign,z

Economic and Secial Charscteristics
of the CCAMA Laborshed ‘

In 1967, QUAMA drew its civilian employees from tuentye-nine
counties in central Oklshoma., However, only ten counties accounted
individually for seventy-five or more GCAMA workers (see Tigure 1).3

The purpose of this section is to provide a description of these ten

s description of the procedure used in developing the question-
paire and in integrating the data from it with existing data, as well
as the manner of reporting the data is provided in Richard W. Poole,
“Implications of labor Characteristics and Commuting: A Case Study,”
pp. 111-112.

25ther strategic data items were obtained, for example, piace of
residence when hired, length of time in current residence, and type of
residence when hired, which were not reported. Regrettably, this data
is not available for analysis. .

3these ten gcounties supplied approximately 99.4 per cent of CCAMA's
labor force inm 1967. See Chapter IV for a discussion of the distribution
of all civilisn employges by city and county of residence.
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counities on the basgis of aclected economic and soclal characteristics.
These charactaristics will be of importance in the analysis of OCAMA
labor force commuting patterns which will be prepented in Chepters IV
and V. Tebls I provides a summary of these characteristies dnd will be
the basis for the discussion that follows.

Population. The population of the ten-county area was &pproxi-
nately three-quarters of a million in 1966. This represents an increase
of 11 per cent from 1960 {compared with & State gein of 6.4 pér cent ino
the same perfod). Thile this increase would chavacterize the ten~
county area as 8 populatieon growth aves, this clearly is not the case
for each of the ten countles. ' Three counties, Dklahoma, Cleveland, and‘
Canadian (the three counties in the Cklahoma ity £MPA), sccounted foyx
over ninety-seven par coant of the population inersase. Ju addition to
these three eauﬁgigsﬁ onlﬁ Lineoln County had a pevcentage increase in
population that exceeded the percentage incresse for the State as a
whole. Logan and Semincle counties experienced sharp declines im their
populations and the population in the remaining four countles remained
relatively stable during this period.

0f the ten counties ornly Oklahoma County and three counties to the
south and southeast of OCAMA (Cleveland, Pottawatomie, and Seminole)
are characterized by population densities greater than for the state
as a whole., The other six counties, in peneral, are sparsely populated.
These county population densities are related, as would be expected, to
the residence patterns of OCAMA employees which will be discussed in
Chapter IV.

Per Capits Income. For the study area as a whole, per capita

peraonal income in 1967 was above per capita persomal income for the



TABLE I

CHARACTERISTICS OF OCAMA LABORSHED COUNTIES
(Counties with Seventy-five or More
OCAMA Employees as Residents)

POPULATION INCOME EMPLOYMENT .
Farm Earnings® e Pensity’
b as a Per Cent Averaged Agricultural Per Cent® of Paved
a a Deneity of Total Weekly of Roads

Total . Per Cent Per Square | Per Capita® Personal Manufecturing Per Cent Labor Porce Miles per

(000). Change Mile Personal Income Vages Manufacturingd Total of Total Unemployed | Square Mile
County 1966 1960-1966 1966 1967 1959 1967 . 1967 1967 1967 Employment 1967 1959 1967
Canadian 31.0 25.5 " 35.0 e g 8 $102,32 8 g 8 8 .30 .41
Cleveland 72.6 52.5 132.7 g g 3 103,61 g g g g .48 .71
Grady 29.4 -0.6 26.9 $2,204 14.68 11.27 93.49 1,130 2,240 25.2 5.4 .20 .27
Lincoln 20,0 6.7 20.6 1,753 5.96 5.09 91.05 360 1,430 30.1 4.0 .18 .27
Logan 17.5 -6.5 23.4 2,127 11.62 10.83 73.31 NA 1,580 29.0 3.2 .24 .30
McClain 12.8 0.8 22.9 1,800 17.22 16.00 NA 100 1,080 © 33.8 9.1 .39 .49
Okfuskee 11.8 0.6 18.5 1,395 10,63 13.01 59.88 NA 990 34.9 6.9 .17 .24
Oklahoma 483.3 10.0 681.7 3,028" .82 .85 121.66 30,700R 5,5000 2.1k 43" | 1.03 131
Pottawatomie 42.0 1.2 52.7 2,246 2.39 2.63 102.41 850 1,875 17.2 6.0 .28 b
Seminole 26.3 -6.2 41.8 1,974 2.80 1.09 72,57 1,100 1,250 15.1 6.7 .34 45
State 2,478.0 6.4 35.9 2,623 6.57 4.84 120.33 116,200 139,000 14.3 4.3 .23 .30

llI.S. Department of Commerce, Bureau of the Census, Current Population Reports; Population Estimates and Projections, Series P-25, No. 427,
July 31, 1969.

bDerived from: Current Population Reports, Series P-25, No. 427, and Statistical Abstract of the United States, U.S. Department of Commerce,
Bureau of the Census.

€y,.s, Department of Commerce, Office of Business Economics, unpublished estimates, April 17, 1969.

dOklaho-a Employment Security Commission, County Employment and Wage Data: Oklahoma 1967, August, 1968, Manufacturing employment and wage
data are based on information reported by employers covered by the Oklahoma Employment Security Act.

€0k1ahoms Employment Security Commission, Oklahoma Labor Force Estimates, March, 1968.

fI)er::l.ved from: Oklahoma State Highway Department, Total Road Mileage 1960 and Total Road Mileage 1968, and U,S. Department of Commerce, Bureau

of the Census, Statistical Abstract of the United States. Figures exclude local city streets which are not an extension of the State highway system.

gSee Oklahoma County. Data given only for the Oklahoma City SMSA which includes Canadian, Cleveland, and Oklahoma Counties.
hFigure is for Oklahoma City SMSA which includes Canadian, Cleveland, and Oklahoma Counties.

NA - Not Available
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State. Per capits persongl income for the ten-county area was approxi-
mately $2,82514 For the State the figure was $2,623 (Table I},
However, the pey capita incoms for the ten-county area fe influenced
greatly by the Cklshoma Sity SMSA whose per capita income was $3,028 in
1967, Only three of the remsining seven counties, Grady, Logan, and
Pottewatomie, had per capita incomes above $2,000, and none exceeded the
State figure. 7¥n the other four counties, Lincoln, McCQlain, Okfuskes,
and Sewinole, per capita personsl income was more than $375 below the
State eversge.

Apricultural and Manufacturing Income and Employment. During the

poriod 1960 to 1967 agriculture declined in relative fmportance in the
Oklahoma economy while the manufscturing sector grew rapidly. For the
ton-county study area wuch the same trend can be discerned; although,
once again, the date for the ten~county area are dominated by Oklahoma
County and the Oklohoma City SMSA. For exauple, in 1967 the Oklahoma

City SMSA accounted for 85.6 psr cent of total personal income and 91.6

per cent of manufacturing earnings in the ten uounties,s

thile total farm earnings for the ten counties rose during the
period 1959 to 1967, farm earnings declined as a percentage of totsl
personal income for the ten counties. In 1959, farm earnings were 1.9

per cent of total persconal inmcowe in the tén counties; in 1967, they

“perived from: U.5, Department of Commerce, Office of Business
Economics, unpublished county income estimates. April 17, 1969,

beid. Monufacturing earnings for Okfuskes County are not given
in order to avoid disclosure. The 91.6 per cent figure applies to the
remaining nine counties.
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wore 1.7 per cantaé On the contrvary, manufacturing earnings increased
relative to total personal income for the tem-county area. Manufac-
turing farnings more than doubled ﬁrém 1959 to 1967 and increased as a
percentage of total perzopal income for the ten counties from B.6 per
cont In 1959 to 11.1 pey cent iInm 1967,7

Hishways. There are no natural physical characteristice such as —_
iarge bodies of water or mountains which would greatly influence the
general geographic pattern of OCAMA employee residence and commuting
ratterns, However, significant differences in the densities of paved
roads do exist between the counties (Table I).a Bix of the ten counties
in the study arvea have paved road densitiss at least twenty-five per
cent greater than for the State as a wvhole. More significant, in terms
of the effect of highway facilities on commuting patterns, is the fact
thar with the excention of Canadian County to the west and Oklahoma
Covnty, in which CCAMA iz located, the four remainiag countiés with
vaved road densities above the State figure are to the south and southe
east of GCAMA. The effect of highway facilities on commuting patterns
will he investigated in Chapters IV and V.

Pigure 2 shows the major State and federal traffic artevies con-

necting OCAMA with various areas of the State. Az the figure reveals,

6Ibid.v Estimates of income are not available by county for
1960; thevrefore, 1959 was used.

T1bid.

8tn 1967, the density of paved roads in Oklshoma was .30 miles perx
square wmile (See Table I). The corresponding figure for the U.8, was
.22 (Dexived from: U.3, Department of Transportation, Federal Highusy
Administration, Bureau of Public Roads, Anpual Report, Highway Statis-
tics, Séptember, 1963, Table ¥-2, p. 166},
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Figure 2.

Major Highways in the Oklahoma City Air Materiel Area Labor Market, 1967
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COAMA 18 well situnted with vespect to the State's intevstate highways
and COklahoma City’s by-pass system. Ao might be expacted, the density
of paved highways appearys to have some positive relatfonshin to the
density of population. As Table I reveals, thoso counties with the
greater population densitiecs tend also to have the higher paved road
densities. . The Laportance of this relatfonship in explaining the OCAMA
labor force commuting patterns will be analyzed in Chapter IV. The road
dengities for the ten counties for 1960 and 1967 are listed in Table T.
43 noted earlier, these changes in highway facilitdes in the 0CAMA
labor market ares will be velated to éommuﬁihg patterns later in the
study. NHowaver, it may be noted in describing the ares that all of the
counties have exporienced zather significant increases in paved roads
during this period.

Summary. This section has revealed that the centrxal Oklahoma area
from which OCAMA draws 4ts labor forece is a wvery ﬁetaroganduﬁa group of
counties. Six »f the ten counties had declinisg or rather stable
populations during the period 1960 to 1966, two counties experienced
substantial population growth, and two others paralleled the State in
its rate of population growth.

The countiss ave diverse in other respects also. Per capita
incomé ranged from a low of $1,395 in Okfuskee County to a high of
$3,028 in the Oklahoma City SMSA. Ckfuskee and Oklahoma Counties and
the Oklahoma City SHMSA provided the extremes for the ten counties for
other characteristics also. For example, Okfuskee County had the
lowest average waekly manufacturing wage, 559.83, vhile the sverage
weekly mahnfanturing‘wugq wag $121.66 in Sklahoma Coumty. Okfuskee

County was the most sparsaely populated of the tem zounties with 18.5



pzrsong per sfuars wile soud Ghklahooa Gount§ the most densely pcpuiated
with 682 persons pey square wmile. Im addition, (kfuskse Jounty and the
Oklahoma ity SM34 provided the extresws la agrienltural euployusat.
Nearly Bﬁbpar cent of Ohfusker Juunty employed vésidents were eagaged
in agriculture in 1967, while the corvesponding figure for the Oklahoma

Gity SMSA was 2,1 per ceng.
Methodology

The methodology that will be uged to snalyze the coammuting behavior
of the OCAMA work forvce is the following. Tirst, the spatial distribu-

tion of DCAMA wovkers, based on place of residence, and theilr journey-~

to-work patterns Er R %ﬂ deauri ed“ Then, saiected areal eaplcyment

ad wvrker Lhnta tariataus wiil bawinvaﬂi%gatud far tnair rote :f
factors affuctiag commuting behavior.

To analyze the relacionship between chardcteristics of the central
Oklahoma ér¢a~-5paﬁi&1 distribution of population, commuting distance
to QCAMA, and ilatervening ewployment oppovtunities--and the geograph-
fcal distribution of OCAMA workers' residences, gravity or inteysction
relationships will be hypothesized. Thess relationships will be
estimated by the use of least squarves regression techniques. The
gravity model formulations and the regression estimating equations will
be described in Chapter IV.

The second part of the analysis will attempt to explain the varia-
tion in the origia of OCAMA workers not accounted for in the interaction
models by investigating the relattionship betwsen selected characteris~
tics of O04MA and the vesidential disteibution and comwuting patteins

of the OCAMA work Fforca. The fiunal phasg of the analysis will rglaté



ceviala &ttriﬁwtw of O0ME workers to cheiy cououting behavior. fGhese
retlationships will be investigated by sse of Ieasi squares multiple
gogression anslysie. This model will be set forth ia Chapter V.
Pollowing the above analysis, the 19260 and 1967 0U&A lsbor Forvce
residonce and coumuting patteras will be compared. This compsvison will
be made on the bagis of duts from the two studies on commuting distance
and time, and place of tz‘eﬁiden&. Alteraticns in the comuuting and
residence patterns which oscurred between 1960 gml 1967 will be zelated
to changes thay have cocurred in selected personal, cmployment, and
aresl factors in an abtespt to discover any cause-znd-effect relation=

L]

sufips that mey exist.



CHAPTER IV

DESCRIPTION OF THE OCAMA LABOR FORCE RESIDENCE
AND COMMUTING PATTERNS AND ANALYSIS OF
FACTORS AFFECTING THESE PATTERNS

The purpose of this chapter is to describe the geocgraphical dis-
tribution of OCAMA's work force in 1967 by place of residence, to
characterize the commuting behavior of thess workers, and to investi-
gate selected personal, OCAMA, and areal characteristies which may
influence the OCAMA work force residence and commuting patterns. The
first portion of the chapter will describe the geographical distribu-
tion of OCAMA workérs by city and county of residence, Next the
journey~to-work patterns of these workers will be described from the
standpoint of driving distance and driving time. The last section of
the chapter will uzs the methodology set forth in Chapter III to analyse

various factors which affect the commuting behavior of OCAMA workers,

Residence Patterns

Lounty of Residencs

In 1967, OCAMA drew its employees from twenty-nine of Oklahoma's
seventy-seven counties (See Figure 1). Following is an alphabetical
list of the twénty-nine counties and the numbar of employees living

in each:

37
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Blaine 2 MeCladin 171
Caddo 9 MeIntosh 1
Canadian 143 Muskogee 1
Carter 2 Noble 1
Cleveland 1,464 Okfuskee 76
Comanche 1 Ok lahoma 15,98
Garvin . 28 Okmulgee

Grady 145 Pawnee

Hughes 28 Payne

Johnston 1 Pittsburg

Kay 3 Pontotoc

Kingiisher - 14 © Pottawatomie i,
LeFlore 1 Seminole
Lincoln ‘ 3%0 Waghiagton
Logan 245 Total

hl

&%

o
o)
-
~~d
5]
N

As the foregoing data indicate, sixteen of these counties accounted
for fnw&: than ten employees aaeh.l Howevey, 23.09 per cent, or 4,800,
of the OCAMA workers iived outside of Gkgﬁhama eoaaty Wh0r§ OCAMA is |
iocaned.z

Table I in Appendix € presents the county of vesidence of OCAMA
workers c¢lassified by sex for all employees, salaried employees, and

hourly employees.
City of Residence

In reporting their place of residence, OCAMA employees were asked

to indicate their clty of residence, or if rural, the city nearest

lmwnﬂty4nine Oklahoma counties were reported as the county of
residence by the OCAMA ewmplovess fn 1967. Howsver, two of these
sounties, Washington and LeFlore, represent unusual circumstances.
These two counties are considerable distances from OCAMA which would
preclude daily comwuting from them. In fact, one of the two employees
involved indicated that while his home was in the county reported as
his place of residence that he lived in Oklahoma City during the week
and returned home only on weekends.

21& was notéd in Chapter III that 10 counties supplied 99.4 per
cent of the OCAMA labor force in 1967.
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their place of residence. The number of cities reported totaled 168,
Of the entire labor force, 21.5 per cent (19,019) reported that they
1ived inside a eity. The remaining B.5 per cent indicated that their
place of residence was a farm or was located 4n a rural anonfarm area.

Following is a list of those cities which were the place of resi~
dence of two-hundred or more employees (one per cent or more of the
OCAMA. work f@tﬁﬁ}.. The paredntngas these employees represent of the
total OCAMA labor Eﬁrﬁa are indicated in parsntheses after the number
of employees.

Oklahoma City 7,579 {36.46)
Midwest City 4,749 (22.84)
Del City 2,126 €10.22)
Shawnee 1,183 { 5.69)
Norman £80 { 3.27)
Moore 585 { 2.81)
Choctaw 309 ¢ 1.48)
Tecumaeh 2543 ( 1.18)
Edmond 217 {
Suthrie ]
Total

#Because of rounding, detail does not
add to total.

As indicated above, these ten cities sccounted for eighty-six per cent
of the total DCAMA labor foree in 1967.

Table II in Appendix C provides detailed statistics on city of
residence or city nearest residence of employees classified by sex.
The total figures for gsach city include (1) individuals within the
corporate limits, and (2) individuals outside of the earpar#te limita
who reported the city as aeares§ their place of residence. Some of the
latter individuals lived in a different county. Thuz, a summation of
the figures for cities im a given county will not yield the gounty

toral,
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Commuting Patteras

In any attempt to describe eémmuting patterns ﬁharo arises the
question of thﬁ‘most aatisf#ctory\mcasura of cnmmuttng, The majority
of studies have employed distance traveled. A few analysts have pre~
ferred to weasure commubing in time and sone have incoxporated both
distance and time by using miles per hour 45 s measure of commuting.
The argument for using travel time or miles per hour is aha: a worker's
willingness ta‘commuta dapends in part on the “effort” involved and
that thie consideration on the‘parﬁ of the worker is move accurately
reflected by a weasure based on time. For example, distance traveled
doss not reflect congestion or quality of highway facilities; these
factors, obviously important to a commuter, are inherent in travel time
or miles per hour,

An additions] mmasure which has bean suggested iz travel cost.

The assumption L8 that as travel costs increase with increased distance
traveled they act to discourage commuting. However, data collected in
this and other studies show that a great number of UCAMA employees have
reduced travel costs by forming car pools, XIn addition, most employees
who travel great distances alope have ao realistic idea of the toral

coats of cammuting;B

As noted above, distance has been the measure of commuting
émployed in most shtudies, Distance caun be approximated without

interviewing or surveying the workers as would be necessary with time

3&mployea$ were asked to report their travel costs per week. The
cost estimates of a great number of long-distance commuters indicated
that they considered only their expenses for fuel.
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or cost meeseren. In this ctudy data were collected on commting
distance, time, and costs. The ODAMA laboy force commuting patteras
will be expressed in terms «f bsth distance and time. iowever, most of
the analysis of commuting which will follow will relate only to com~

muting distance in order to facilitate comparisons with other atudies.

Commuting Distance

The mean driving distance, one-way, for all GOAMA employees was
14,4 wiles $n 1967. The meéian distance was ten wmiles. This diver-
gence between the wedian and ﬁnan driving distance is due to the fact
that many workers traveled considerable distancas. Table IX shows the
distribution of O0AMA workers by miles dviven cas-way to work.

Figure 3 depicts the percentage distribution of OCAMA employees by
driving distance. The various peaks in the distribution are associated
with the geographical location of many towas and cities in which QCAMA
enmplovees lived. Tor example, the peaking of the distribution at three
and five wiles represents the driving distances for cuployees living
primarily in Midwest City and Del City. The next three peaks (at tan,
'twalve, and f£ifteen miles) are attributable to employees living in
Oklahoma City, Moore, and adjacent communities. The twenty-mile peak
represents primarily Norman residents while the Ehirty-fivé»milc and
forty-mile peaks are those associated essentially with Shawnee and
Tecumseh employees respectively.

A-éumulntiva percentage distribution of (CAMA employees by driving
distance 18 given in Table II. This distribution and Figure 3 provide
an approximation of the gpatial extent of OCAMA's local labor market or

laborshed. In terms of cumulative percentages, 50 per cent of the



&
hE)

euployees 1ived within con wmiles of GCAYA, 69 per cent within fifteen
miles, B0 pex cent within twenty miles, 88 per cent within thirty miles,
and nearly one-hundred pér cent within seventy miles. The greatest

one-way driving distance reported was 130 miles.

TABLE II

DISTRIBUTION OF EMPLOYEES BY DRIVING DISTANCE
(ONE-WAY}

Distance, Cne-Way o : Per Cent Cumalative
(in miles) . Humbey of Total ___ Per Cent

0-5 6,410 30.83 .83
6-10 ’ 4,029 19.38 50.21
11-15 3,990 19.20 69.41
1620 2,147 10. 32 79.73
2125 1,011 4.86 84.59
26-30 681 3.26 87.85
3135 802 3.86 91.71
3640 645 3.10 o481
41-50 527 2.53 97.%
51-60 326 1.58 08.92
61-70 157 M 99.69
7185 42 .20 99.89

B& and over 19 . 1% 100. 00

Hean: 14.4 miles

Madian: 10 miles

Source: Questionnsaire
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Figure 3. Percentage Distribution of OCAMA Employees by One-Way Driving Distance, 1967
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While theve is wo "svervage" comemtilny Jdistance found swonyg the
aeny jouraey-to-work studies, OCAA wovkers, in geweral, drive distances
considerably above the national average. [ federal goveranment sutvey
conducted in Oectobex, 1963, found that 35 @er‘cent of American workers
comnute farther than four miles (75 per cent for DCAMA workers) and
24 per cent commute ten miles or farther (compared to 50 per cent for
@ﬁﬁma\wdrkers.}ﬁ ‘Thus, the geographical extent of 0CAMA's labor market,

if weasured by commuting distance of {ts muployees, {s indeed large.

Commuting Time

Tioe speat tvaveling to and from work 18 & very importent item im
malyzing commuting patterns. Unlike driving distance, travel time
takes into consideration the quality of highway facilities, traffic
congestion, population density, and varicus driver chavacteristies.

The average travel time to work, one-way, for OUAMA employees was
twenty~£five oinutes in 1967. The median time was tventy minutes,
Again, this divergence between the mean 2nd medidn was caused by
extreme values influencing the formey. For example, over four-hundred
OCAMA employees spent more than one hour in traveling one-way to work.

Table III shows the absolute, percentage, and cumulative per-
centage distributions of CCAMA employees according to their raported
travel time by various time intervals. It is evident that the majority

of the long-distance commuteérs are able to travel at relatively high

4U.S. Department of Commerce, Bureau of Jensus, "Home - to-Work
Travel," advance report, 1963 Ceusus of Transportation (Washington:
Government Printing Office, 1965), p. 6.
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DISTRINUTION 0F MMPLOYRES DY TRAVEL TIMD
(ONE-WAY)

'Travii'tim@;‘@he#ﬂay T Per Gentd Cumuiatived
(in minutes) Humber _ _ of Total _Per Cent

15 461 2,22 2,22
6-10 | 2,752 113«2&' 15.46
11-13 4,115 19.50 35.26
16-20 3,647 17.55 52.81
21-25 2,352 i1.32 6413
26-30 | 3,02 14.55 75.68
31-35 919 442 8310
36-40 814 3.92 . g.02
41-45 1,388 6.68 | 93.70
46-50 295 142 95.12
51-60 08 2.93 98,05
61-70 | 108 .52 98.57
71-80 174 .84 99.41
81-90 88 42 99.83
91~100 5 02 90,95
101-110 17 .08 99,93
111-120 12 .06 99,98

120 and over 7 o3  190.00

Mean: 25.1 minutes

thian* 20 minutes

sourm ¥ Qucstionnairﬂ :
8%ecause of rounding, datai? does not add to toral,

bratuantagea have heen adjusted so that detail will add to 100.
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azmeds.s’ This welatlonship botween travel dfstaace and trével time
{i,4., incveased niles per hour with {aeyvossad Jistance} vesulis, as
expected, from the proximity of OCAMA to major highway artaﬂéa {Inter-
state ﬂig'hx;ays 35, 40, and 44) and the congestion which results from
the population density in the {mmediste O0AMA ares. Thus, workers
residing in atuaa'aeusié@rable distances from GCAMA (especially to the

east and southeast) mamy enjoy high average driviag speeds.

Analysis of Pactors Assoclated with OCAMA

Enployee Comesting Pattevns

This portion of the chapter will analyne various factors which
affect the commting p\attax‘»ns of the OCAMA work force. The factors
studied will bu selected characteristics of the central Oklahowa avea,
of CCAMA, and of the 0CAMA labor force. Thase characteriotics will be
related through a system of hypothesea to the commuting pstterns of the
OCAMA work foree whish werxe described in the first section -of this

chapter.

Commuting Pat:exns and Arveal Characteristics

This section will fnvestigate selected characteristics of the
central Oklahoma area, the area from which OCAMA draws its labor supply,

for their possible effect on the drawing power é»f OCAMA (as msasured by

Sthe mean driving distance for all smployees was 14.4 miles and
the wesan driving time was 25.1 minutes. Thus, the "average' speed
would ba approximately 3.4 miles per hour. The data show that those
employens living within 3 miles of OCAMA drove at an average speed of
approximately 15.5 miles per hour, while those employees living 88
niles or farther averaged approximately 47.6 miles per hour,



the commuting pattern of its omploveas). Those factors whish will be
analyred ave cemmuting dlstance aad the dloteibusion of population, the
aiternctive employment eygartuniﬁiéaw and tha centval Oklshoma highway
syatem,

Distribution of Fopulstion. To test the importance of the distrie
bution of population in the central Oklahoms sres in explaining the
residence and comwuting patterns of OCAM workers & simple intevaction
model or gravity probability medel was used, The use of gravity models
to inveatiguave the lmportance of population and distance in gr@ﬁiuting
the number of potential conmuters from one area into snother Ls com-
cisely stated by Robert lonsdale. We writes,

The gravity concept holds that the potential interaction

between two polntw or areas is directly proportional to thelr

populations aad inveérsely proportional to the distance between

them. In the case of commuting, the gravity idea can be cone
ceived as sugpesting that an individusl plant (or group of

plants) attracts commuters from surrounding sreas in divect

proportien to the population of the aves and in inverse pro-

portion to the distance between the ares and the plant.®

As Figure & indicates, the denaity of OCAMA commuter origins is
not uniform nor does it diminish at a constant rate with increased
distance. The purpose of utilizing a gravity model is to determine to
what degree this uneveness in the origin of OCAMA cotmmuters 1o attrib-
utsble to differences in distance and the apatial arrangswent of
population,

With respect to the goographical distribution of QCAMA employes
vegidences, it is hypothesized that the “drawing pover” of OCAMA, 1.e.,
the number of workers per capita drawn by OCAMA from the surrounding

gounties, is a function of commuting distance betwsen the county and

6y onadale, p. 124.
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O0AMA and the popularion of the county. The latevaction sedel employed

to test this hyporthesis was the followiag:

Where EE: 13 the xumber of OCAMA employees fyom county i, Py is the popu~
lation of county %, E& iz the commting distance between t’hé center of
county § and OCAMA, k is & constant, #nd b (o the exponent on . 7

The number ef workers per coun#y is based on the residentizl die-
tribution of OCAMA workers as of July, 1987 which was presented ez&zl&er‘@
County population Figures were obtained from the Sureau of the Census
population estimstes for 1966,9 Commuting distances used in the model
were obtained for the counties by conatruction of o commuting distance
isoline. {(See Figure 4.)

In order to ¢stimate thizs gravity velationship regression anslysis
was employed with tha nucber of comrmitexs per ten thousand population
from a county treated as an exponential function of the commuting

distance from the center of the county to OCAMA.0 The regression

Tror a comprehensive treatmant of gravity and spatizl finteraction
models see Walter [sard, Methods of Regional Analysis: An Introduction
ko Regional Science (New York: John Wiley and Sons, Inec., 1960).

‘Bﬂnly counties whose geographical centers were within the eighty
mile 1soline were included in the analysis. The eighty mile isoline
ineluded 99.88 per cent of OCAMA's labor force. In addition to the ten
counties characterizod in Chapter II, the fallowing countiesvere included
in the analysis: Caddc, Garvin, Bughes, Kingfisher, Payne, and Pontotoc.

%.5. Department of Commerce, Bureau of the Census, Current
DPopulation Reports; Fopulation Datimates, Series P-25, Wo. 401,
August 28, 1068. R

Wysard., pp. 508-510.



€quation i&i
leg Uy = log k » b Tog By,

where Hy io the wumber of OCAMG commters per ten thousand populstion
from county i, sad th@,méhﬂr terms ave defined as above. The astimn-
ting equation derived isi

iog Ry = 54637 - 2.3607 (log 03).
then both variablﬁa,uﬁi ﬁ@ﬂ,ﬁi"ayé transfored Lo logarithms,
approximately 51 per cent of the varistio: in logarithms of commuter
totdls is staristiecally explained. This eéuatiam can be oxpressed in
the following gravity wmodel foym:

G, = ——r

The scatter diagram and vegression line sre presented in
?igure 5. The regression line is fittid to the actual vgluisﬁ The "Y"
intercept (k) of ﬁha_xngraagian line is g.ags?, aud the slope of‘thﬁ
line (b) is -2.3447. This negative value indicates that the number of
workers drawm per capita decreases with lnoreasing commuting distance
from OCAMA at an prﬂnﬁntiallta&e exceeding the square of the distance.
The coefficient of corrvelation (x) hﬁtweaa-tha logarithms of the two
variables (N; and Dy) is & strong negative value of -.712. The coef-
Eictient of determination (r?) of .512 indicates, as noted above, that
commuting distance and population distribution explain approximately
51 per cent of the total variation in the logarithm of the dapendent
variable~-workevs par 19,000 population.

One can see from Figure 5 the deviations of the actual values from
the rvegression line which provides the expected values. the deviations

of the r&aiduils from vegression (expected leg of Ny - actual leg oﬁ~&1)
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are measured fu terms of the standard error of estimationpll The
standard error of estimation indicates how well the regression line
fits the distribution, The standard &rrer of the commuting distance
model is .58147. The caleulation of the residuals from regression
makes it possible to map the laborshed counties on the basis of the
magnitude of the difference between the estimated and observed vialues
in terms of the standavxd error of estiﬁate, The spatial pattern of the
rasiduals {s represented in Figure 6.

A clear pattern of overestimation and undevestimation of OCAMA's
drawing power by the wmodel iz revealed by Figure 6. The drawing power
of OCAMA from the counties east of Okiahoma County is vastly undex-
estimated. Also, there is slight underestimation of two counties to
the southwest of OCAMA and Logan County to the north,

The pattern of undevestimation to the east of OCAMA may be due in
part to the lack of any major urban centers. Thus, few intervening
opportunities exist between OCAMA and the residents of these couatles.
The undevestimation by the model of these counties and the two to the
southwest and one to the north of OCAMA may also be attributable to the
highway system in the OCAMA area. This zelatfonship will be discussed
later in this chapter.

The overentimation by the model of counties to the west of OCAMA
and a few countigs to the extreme south and north of GCAMA may be
accounted for, iu some cases less conclusively than in others, by the

same factors cansing underestimation in the case of some countieg--

11Far a thorough treatment of reaiduals see Edwin N, Thomas, Maps
of Residuals from Regression: Their Characteristics and Uses in Geo~
grnghic Research (lowa City? Department of Geegraphy, State University
of lowa, No. 2, 1960).
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urban centers and highways. Oklahoma City clearly provides a great num-
ber of alternative employment opportunities for residents of Oklahoma
County and counties to the west of Oklahoma County. The same is true
for Cleveland County to the south of OCAMA. The presence of Cklahoma
Mniversity in Norman, and the rapidly growing city of Moore provide
many euployment opportunities for residents of Cleveland County and
counties to the south.

In addition to the abowe factors, urban centers and highways, the
nature of the gravity model may affect the predicted relationship
between two geographical areas. The model doegs not, for instance,
incorporate the interaction between sub~areas nor does it take into
consideration the influence of population ecenters outside of the area
on the peripheral counties of the area being considered. For example,
the presence of Enid to the north of Kingfisher County, Ardmore to the
south of Garvin County, and Lawton to the southwest of CQrady County
attribute to the overestimation of OCAMA's drawing power iu these
three counties. However, the drawing power model and the spatial pate
torn of the residuals are very useful tools with which £o roughly
weazure the degree of significance of the relationship between com-
nuting distance and population distribution and OCAMA's drawing power.
In addition, they indicate that there way be a significant relationship
batween OCAMA's drawing power and intervéning employment opportunities.

Intervenin ortunity Model. On the basis of the spatial pattern

of the residuals in the commuting distance model it is hypothesized
that variation ia the dependent variable also is a function of inter~
vening smploymont opportunities. This velationship was first hypothe~

sized by Samuel A. Btouffer. Stouffer stated this hypothesis, in



waforence to migration, {a the following way:

<« there {8 no necessary relationvhip botwesn wobility end
distance, . .the number of persons goleg & given distunce is
divectly proportionsl to the number of opportunities at that
distance and inwevsely proportional to the nusber of inter-
vening oppovvunities.,. . The relation hetween mobility and
distance way be said to depsad on an auxiliary relstlonship,
which axpresses the cumeizted (Intervening) oppovtunities au
a funstion of distance. )l

More recsnt researchers lurve hypothezised a similar velationship to

that of Stouffer sod bava treated intexvaning opportunities as o

suve of “sosisl distance” between two masves as opposed to using
physical distence. 13 ‘

To favestigate this relationship in the case of OCAMA's drawing
power ou ths surtourifng aves an interaction model of the form

_ kP,

(0...)°
was suployed wheye Oy, .. equals the summation of wsnufacturing employ-

ment in all counties betwwen county 1 and OCAMA. Data on Intervening

manufacturing omploywent were calcwlated from Tsble T in Chapter I1.14

To estimate the interaction wodel & rvegrewsion mode) of the forn

log Ny = log &k = b log O

was used where My agein {3 cowmters per 10,000 populaticn in county L.

mﬁml &« Zrouffey, "Intervening ngpm*mnminz A mm
meiat:mg Miuay ami E!Mtanaa,“‘ American Soetels :

L3u0e Tsard, pp. 42544, for a discussion of intervening
opportunities as & seasuve of social distance.

&-Amymmmg manufacturing suplioyment has customarily been used
as a megsure of Intervening ewployment opportunity in gravity models.
Siven the natuve of the bullk of OCAMA'S getivities this seems to he thﬂ
appropriste seasure in this analysis.
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The scatter diggr&m and regression line of the iuterveniang opportunity
model ave presented ia Figure 7.

The velationship berween OCAMA's drawing power and interveaing
opportunity is expressed by & correlation coefficlent of «.49, Jower
than the corrxelation coefficient in the comuuting distance wmodel, The
resultiog coefficient of determination, .24, is also lower. This value
indicates that approximately 24 per cent of the variation in the log of
QCAMA' & drawiag power is explained by ehevlog of intervening oppor-
tunities, The corresponding figure for the commuting distance model
was 51 per cent. Thus, fntervening opportunity, a4s a ameasure of “social
distance,” 1z not as satisfactory as physical copmuting distance in
explaining the varistion in OCAMA's drawing power.

The estimating equation derived fram the intervening opportunities
wmodel was

log My = 2.673 ~ .352 log O |
with a staﬁda:ﬁ error of estimation equal to .7201L. Figure 3 presents
the residuals of regression of (CAHA drawing power om intervening oppor-
tunity. With the exception of Oklahoma County only peripheral counties
are overestimxted by the intervening opportunity model. Oklahoma
County is encirecled by counties which were underestiwated. This would
indicate ﬁhat the euployment opportunities in Oklshoma City are not as
strong in their affect on the number of prospective commuters from
counties to the north, southwest, and west (counties where cammutaré to
OCAMA must pass through or by-pase Cklahows City) as the iantervening
opportunity model would indicate. This result, no doubt, is due ia
part to certaia characieristiecs of OCAMA and to the highway system

which allews easy and fast travel through or around Oklahoma City from
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most of these counties.

The location of positive residuals (overestimation of CCAMA's
drawing power) at the periphery of the group of counties suggests that
GCAMA's drawing power from these counties is very likely affected by
factors not accounted for in this analysie. For example, job oppor-
tunities very near to these counties (relative to the distance of these
counties to OCAMAY but nok intervening between the county and CCAMA may
be an fmportant variable in explaining the variation of the dependent
variable. As noted earlier, gravity models are most useful when the
area of application {s isolated and is not influenced by phenomena not
located within the study area. However, as noted above, the use of an
interaction model does provide useful knowledge about the nature of
OCAMA's drawing power.

A number of important facts are revealed by a comparison of
Figures 6 and 8. ‘e most importamt of these relates to the seven
counties which are underestimated in both the commuting distance and
intervening opportunity models. Each of these couptien, trady,
Lincoln, Logan, McClain, Okfuskee, Pottawatomie, and Seminole has good
accessibility to OCAMA as revealed by Figure 2 in Chapter III and, in
general, there are no large intexvening uihau areas. JIn addition,
Table 1 in Chapter III presents interesting facts about each of these
counties. With few exceptions, these counties are homogeneous with
reapect to Income, population, and intensity of agricultural employ-
went. In general, these counties have relatively low per capita incomes
(all with & pey capita income at least §375 below the State figure im
19673, iow manufacturiag wage rates, declining ar.atagnant populations,

and more than one~fourth of all employmeni engaged In agriculture.
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This homogeneity would suggest that these variables may also have a
significant affegt on the conmuting pattern of HCAMA workers. One rela-
tionship that will be discussed in detail later is that bhetween the
wages of GCAMA and those prevaliing in & region. If OCAMA'S wages are
sppreciably above those prevailing in a rvegion, une can expect the
workers from this region to show a greater willingress to cowmuie

longer distances. Thus, yelative wages way affect OCAYA's drawing
poway from these caunﬁi«s,

A contrast can te made between the svove seven counties and
Cleveland and Canadian Counties. In the case of the latter two counties
GUAMA' s drawing power was slightly overestimated in the commmting
distance model and slightly underestimated in the intervening oppor-
tunity model. These two counties could more appropriately be character-
ized as growth counties. Both experienced significaat population
increases from 1960 to 19686, Also, manufacturing wages, aslthough lower
than for the state as a whole, were higher than the above seven cuunties.
In addition to these factors, commuters fyom Canadian County aust pass
through Oklahoma City or circumvent it en highways inferior (duriug the
period studied) to those connecting the seven counties to CUAMA. Pox
most residents of Cleveland County (Moove awd Horman) the divided high-
ways leading to (UAMA are not direct but vathey iead north toward
Oklahoma City and them east to CCAMA. These factors seem to indicate
that in the case of these two countics the highway conngction with
GCAMA and the employwent oppeortunities within the two counties act to
dampen OCAMA's drawing power from them.

The éwﬁ models have illustrated that comemuting distance, inter-

vening employment opportunities and the distribution of population are
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important factors affecting the drawing power of OCAMA, commuting
distance more so than intervening opportunities. Obvicusly, OCAMA's
actual drawing power {3 the result of not only these factors but others
not accounted for in this analysis. The purpose of the remainder of
this chapter will be to analyze additional factors which affect OCAMA's
drawing power from the central Oklahoma area.

Transportation Facilities. The previous section revealed that

commmting distance, intervening opportunities, and population distribu-
tion are important factors in explaining the drawing power of OCAMA
from the centval Oklahioma area, the¢ model based on commuting distance
explaining approximately 51 per cent of the variation in QCAMA's
drawing power. Obviously other factors significantly affect the
drawing power of OCAMA. (me of the most important factors explaining
the commuting pattern of OCAMA workers is the system of highways in the
area surrounding OCAMA.

As noted above, in the case of seven of the counties included in
the commuting distance and intervening opportunity models the drawing
power of DUAMA was undereéstimated in both models. Due to the highway
facilities in the central Oklaboma avea, GUAMA is readily accesaible

from each of these counties,15

Divided, limited access highways conneéct
the population centers of each of these counties to (CAMA. Also, the
commut ing distance model overestimated two of the counties, Canadian
and Cleveland, very near OCAMA. These two counties, as noted, have

less desirable highway connections with OCAMA, Figure 2 in Chapter I

15In 1967, 292.1 per eent of OCAVA workews drove avtomoblles or
belonged to car pools. Therefore, the highway aystem {s particularly
important iz detevmining the willingness of werkers to commuts long
distances to OCAMA,
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depicts the system of divided highways in the OCAMA area in 1967. A
comparison of this figure with Figure 9 showing the population centers
in the central Cklahoma area reveals the relationship of the highway
system to 0CAMA and the urban areas. The ability of (OCAMA workers
living ia the outlying areas to commute to OUAMA quickly and easily
with little congestion was noted in the discussion of commting distauce
and eommmting time at the beginning of this chapter.

The significance of highway facilitiss on OCAMA's drawing power
and labor force commuting patterns will Le more thorvoughly analyzed in
Chapter V. The approach in Chapter V will be to presest changes in the

commut ing patterns of OCAMA workers bstween 1960 and 1967 aud relate

these to changes that have occurrxed im the highway system in the (QCAMA
area. This analysis will enable a better understanding of the effect

of transportation facilities on commuting.

Commuting Patterns and OCAMA Characteristics

This section will analyze selected characteristics of (CAMA
itself for any relationship that might exist between them and the com~
nuting patterns of the OCAMA labox force. Unfortunately, this analysis
cannot provide & measurement of the degree of velationship between
commuting and these OCANA characteristics as was possible in the inves-
tigation of population, distance and intervening opportunities. The
data can be analyzed for suggested relationships; the degree of vela-
tionship cannot be precisely measured. The CCAMA charscteristics to be
analyzed are its hiring polieies, growth, and wage rates.

OCAMA Riring Policies. Sowe researchers have found that the hiring

policies of a firm may influence the commting patterns of the fimm's
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work force, In particular, James Thompson found in his study of come
muting patterns of manufacturing employees in West Virginia that a
definite relationship exists between employﬁent‘policies of‘a firm and
the commting patterns of its labor force. In ome local labor market
where the labor market area was found to be comparatively small, two
of the four firms studied by Thompson had hiring policies which dis-
couraged long~distance commntins@lﬁ In nnoch?z case, saven of fourteen
chemical firms surveyed by Thompson had definite hiring policies con-
cerning the place of xesidence of workers. These firms all had policles
setting geographicgl 1imits on the distance a worker could live from
his place of employment. Their policies ranged from an established
distance limit of fifteen to twenty-five miles to that of requiring
that workers reaide in the county in which the firm was located.l7

$imilarly, Martin and Johnson discovered hiring policies among a
few firms which restricted their labor market area to that of the
county's boundaries, 18 They obaerved that the preference for county
residents was usually ‘‘based on a fear that an increased number of
commuters would enlarge the degree of labor turnover, absenteeism,
tardiness, or all thtaaﬁﬁlg

In their atudy of commiting patterns of industrial workers in
upstate New York, Adams and Mackesey observed no personnel policies

which prevented the hiring of long-distance commuters. However, they'

16:hompaou, p. 76.

171044,

Byarein and Johason, p. 35.
91hid.



found instances of policies which encouraged workers to travel short
distances. An example of this was the sponseoring by management of new
housing for workers nesr the plant.zg

bwight . Kelley in a summary of findings of a study of commuting
by the Indiana State Employment Service slso noted a tendency on the
part of employers to restrict the commuting distance of their employees,
The Indiana study covcluded that most employexs found that absenteeisw
and turnover weve higher among workers coumuting niore than a few miles.
'Thus, gome sumployers restrictéd hiring te their home caunty.zl

The OCAMA personnel office in charge of hiring hss no policy
placing a geographical limit on the distance an ewployee may live from
ﬁﬁ&ﬂﬁ.zg Nor dopes GCAMA exercise any preference for workers living in
areas adjacent to OUCAMA or within (klahoma County. The absence of any
policy or preference with regard to place of residence of workers is
evident in the exteusive geographical ares from which OCAMA draws its
omployees. iAs noted earlier, OCAMA drew its labor force from twenty-

nine of Oklahoma's seventy-seven counties in 1967. Also, twenty-three

 20pdams and Mackesey, p. 36.

2ipaight D. Kelley, “Indiana Survey Studies Commuting Patterns,”
Labor Market, U.3. Department of Labor, Employment Service Divisiom,
(Washington: 1947}, p. 11.

221nterviev with Mr. Arthur T. ikes, Chief, Placement Section 2,
Persomnel Division, OCAMA, July, 1963, Though no study of the effects
of long-distance commuting on worker efficiency had been made at OCAMA
the personnel officials generally felt that considerable commuting by
employees had no significant effect on their efficlency. It was found
frem an investigation of sick léave records for the year ending July,
1967 that the employees who drove 20 miles or farther had averaged 6.6
days sick leave while the average for all employees was 7.0 days. Also,
employee separation records for the same period revealed that very few
euployees indicated that commuting distance was the primery reason for
leaving employment at OCAMA.
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per cent of its work force resilded ocutside of Uklahoma County in which

GCAMA 18 located.

Contrary to geographical limites on home-work separstion, OCAMA
relies heavily oa outlying areas for its growing labor demands and,
therefore, actively solicits residents of distant areas for employees.
Announcements of OCAMA employment vacancies are distributed by the local
civil service commission ta»state'and federal employment offices ia -
cities in a wide ares of Cklahoma. The effect of these practices is
the extensive laborshed azreca as noted above.

OCAMA Expansion. Amoug students of commuting theve has been

disagreement a5 to the significance of size of establishmeat in its ){
relation to worker commuting patterams. The Carroll, snd the Adams and ,
‘Mackesey studies found size of establishuent to be of little or na’
significance in its effect on comwuting patﬁerns.za On the other hand, Y
Thompson in his study of commuting patterns of menufacturing employees |
in West Virginia found evidence of a slight direct velstionship

botween size of establishment and length of commuting pattern. 2t
Martin and Johnson in their analysis of intercounty commuting ia
Kentucky discovered s wvary strong direct relationship between commuting
distance and size of firm. They note that “The most clear-cut showing
of all, if the Rentucky data are typleal, is the variation in commuting
with the size of the employer...layger plants, measurod by the number of

employees, have more commuting on the whole than do smaller plants.“zs

230arroll, pp. 4#18-619; Adams and Mackesey, p. 54.
Q&Ihampaea, p. 28,

yartin and Johnson, p. 33.
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Since the prosent study did not include establishments other than
O0AMA, there can be no analyseis of the comparative absolute size of
establishment and its velztion to commting pattexns, HSwever. the
effect of the expansion of éﬂANﬁ, neasured by the change in the number
of ewployees, on the commiting patterns of ite work force can be gauged.

In 1967, at the time of the study, OCAMA'n labor force nmumbered
23,885, 20,786 of vhom completed mod returved a questionnsire providing
inforwation on their journey-to-work behavioz. OFf these 20,786 employ-
cen, 4,553, or 22 per cemt, had been employed by OCAMA one year or
less. These figures vepresent a rapid growth in the number of OCAMA
employees. (See Table III in Appendix § for the distribution of GCAMA

employees by length of serviee.)

The avezage driving distance for all
OCAMA employees wag 14.4 wiles in 1%67. ‘ﬁn indication of the effact
of OCAMA employment expansion on its laboxshbied area i3 given by the
commuting behavior of thé relatively new employees (theose with one year
or less employment at OLAMA), For these employees the average com-
mutiag distance was 18.% miles, Thus, sew employees drove on the
average approximately four miles favrther than the OCAMA labor force as
a whole.

The fact that new employees drove farther than the labor force as
& whole may be due in part to the lack of sufficient time to adjust
their place of residence such that it is closer to OCAMA. Also, it may
result from the belief on the part of these eéemployses that with little
tenure they aré.mast»vulnﬁzable to layoff as the result of a military
cutback and thus are reluctant to alter their place of residence., In
addition to these factors, the tendenmcy of newer employees to travel

longer distances on the average may be due to the composition of these
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new enmployees., Table IIX in Appendix C reveals that 1,798, or approzis
mately 40 pexr cent, of the 4,553 employess with one year or less of
employment were females. Yemmles comprised about 25 per cent of the
total OCAMA laboy force. Most commuting studies have found that men
commte farther to work on the average than do women., Thias was feund
to be the case in the 00MM: stuwdy, with men driving only slightly
farther than women. Howewer, in the case of the new enmployess, the
presence of a dispreportionately large mumbey of women who corwrmite conw
siderable distances may offset the teandency over tims for theose
emplovees to shorten theiy home-work separstion. “imce 85 per cent of
all DCAMA femnle employees are married, many of the new femalo employ~-
ees arve secondary job helders in their families and thus véxy 1tkely
will not move their place of residence closer to CCAMA over time, This
latter effect may mesn that OCAMA's recent cxpansion in employment has
increased the amount of long-distance comrwting end that these employ-
ges may nwtvalgef their place of residence and commting patternz
appreciably in the futuve.

An zlternative method of gaining some idea of the effect of OCAMA
labor forece expansion on commuting behavior is to 1@6& at length of
service of long-distance commters (those driving twemty miles oz
farther oﬁs—way)“ZS The median length of scrvice of those who traveled

twenty miles or farther, one~way, to work was seven vears. The medisn

26qne twenty-mile figure was uged to define a long~distance com-
muter because (1) eighty per cent of all OCAMA workers commuted less
than twenty miles, (2) only seven per cent of those employees who
drove less than twenty miles lived in counties other than Oklahoma
County, and (3) this definition is compaxable to that employed in
other commiting studies, See, for example, Adams and Mackesey, and
Thompson. '



59

years of service for all OGAMA employees was higher at 9 years., Also,
émgwmyees with one year or less euployment comprised 26.4 per coent of
all eaployees who traveled twenty niles oy farther to work. On the
ather hand, as uoted zbove, employees with one vear or less euwpleyment

at OCAMA, irvespectlivs of driving dictance, represeated 22.0 per coent
of all OCAMA emplovess.  Thus, empleyess with one vear or less omploy-
weat were mors prévalent among long-distsnce commutars than they were
among the laboy foree ae a vhole., Rither methad shows that the expan~
alon of OCAMA employment has resulted in a2 somevhat larger vléborshad
area, since now employess commmte slightly sreater distancesémm
employees with groatsy péars of emmlaoyment st m@m.” The rolation-
ship of léngth of gservice and commuting distance will be investigated
further in the section dealing with personal charactoristics of OCAMA
enplovess,

OCAMA Wape Tates. The greator willingness of workers to commmte
long distances from avess with relatively low wape rates to emmloyment
in areas with hizher wage rates haa been chserved by a nuwber of
researchers, 25 In fact, higher paying m.t:ermtiva employuent would be,
& priori, the justification for long-distance commuting.

Hany benefits are afforded the employse of OCAMA which are aot

27‘&1‘1 inverse relationship between years of employment and commuting
distance was also notved by Lonsdale, p. 128; Parnes, p. 170; Thompson,
pp. 25-26; Roy Gerard, '"Commuting and the Labor Market Area,” Journal
of Regional Sclemce, Vol. 1, 1958, p. 123; Helen M. Conant, “The Loca~
tional Infiusnce of Place af Work on Place of Residence,” (unpublished
Master's Thesis, Department of Sociology, Univexsity of Chicago, 1952),
pp, 132-133, cited in meanstein, p. 131,

ms“, for example, Lansdale, pp‘vz,zs-lm« Martin and Johnson,
p. 3 Felley, p. 1.



weasured hy the wage pafd by OQ2A, for oxsuple, paid vacation, sich
loave, & seniority aystem, job sacurity, gnd retivement benefits.
Still one would expect the OCAMA'z drawing pover would be strong from
those aveas (countles) in which wages and employment oppovtunities are
velatively lew. Employment mpgof&ﬁniﬁi&& and their effect on CCAIY,
drawving power wera pnalyred carlier.

Teble I in Chepter III precented botl per capita perdonsl inceose
and pverage weekly wasufacturing wages for the ten counties from which
DEAMA drew 98.4 per cent of 1ts work fovee im 198Y. Table IV prevides
a4 comparizon of the average weekly wage pald by OCMA to workers in the
ten laborshed ccuntiec with the avercge weehly mamufacturing wage in
cach of these counties, In each case the svorsge weekly wage of CCAMA
euployees 1s higher ghan the average weekly wanufocturing wage. For
the counties in:whﬁch.ﬁﬁﬁkﬁfs draving pever was underestimated in both
the commuting distance and intervening opportunity models, the differs
¢uce between the average OCAMA weekly wege and the averoge weekly wage
in manufacturing ranges from twelve dollars in Pottawatomie County teo
fifty dollars in Ckfuslkee County. Thus, OCAIA's drawing pover, at
least Lrom this sot of counties, is strengthened by its high wages
relative to those existing for mamufacturing enployment in these

counties.?? fThese wage differentisls and their effect on OCAMA's

299he wage rates for each county are those veported by the
Oklahoma Buployment Security Commission for all covered mapnufacturing
establishuents. Thus, the quality of labor is not held constant in
this comparison of wage levels. The lower wage levels in these
counties may simply reflect that there are & number of low-wage
manufacturing industries which employ meay unskilled or semi-skilled
workers. Therefore, the lack of employment opportunities at a given
skill level may be the fmpetus to commuting to OCAMA rather than a
iower wage level for that skill level.



TABLE IV

AVERAGE WEEKLY WAGE RATES FOR OCAMA AND MANUFACTURING EMPLOYMENT, 1967

(For Counties With Seventy-Five or More OCAMA Employees)

Average Weekly

Average Weekly

Difference Between

OCAMA Wage Manufacturing Wage OCAMA Wage and
1967 1967 Manufacturing Wage
County (1) . (2) (1) - (2)

Canadian $118.57 $102. 32 $16.25
Cleveland 131.70 103.61 28.09
Grady 113.63 93.49 20.14
Lincoln 116.76 91.05 25.71
Logan 113.78 73.31 40.47
McClain 115.84 NA -—-

Okfuskee 109.88 59.88 50.00
Oklahoma 130.52 121.66 8.86
Pottawatomie 114.77 102.41 12.36
Seminole 107.71 72.57 35.14

Source: Column (1)
Column (2)

OCAMA Personnel Records.

Oklahoma Employment Security Commission, County Employment and Wage Data:

Oklahoma 1967, August, 1968.
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drawing power are, of course, accentuated by the general lack of
alternative employment opportunities in these counties. These two
factors, comparative wage rates and avallability of jobs in the home
county, as well as job security through tenure, play an important role
in setting and maintaining a pattern of commuting by OCAMA workers.

The Rglati hig of Employee Attributes
£o cnmmuting Bahaviar

A great number of journey-to~work studies have dealt with the
yeiationship of employee attributes to their commting behavior. In
general, most studies bave revealed that men travel farther than
wamen,sﬂ higher income workers farther than middle or lower income
w@rkﬂrs,gl younger workers farther than oldexr wwtkers,32 that rocently
hired workers journey greater distances than those with more temure,>>
and that renters travel farther than home owners,™

The purpose nﬁ'thib asction is to analyzé the relationship between

parsonal chavacteristics of the OCAMA labor force and theiyr commting

patterns. The analysis will be performed by using a least squares

39Adams and Mackesey, p. 13; Thompson, p. 24; Poole, "Characters
istics and Commuting Pa:terna..., p, 28.

: 3lcarra11, p. 421; Baverly Duncan, "Factors in Work-Residence
Separation: Wage and Salary Workers, Chicago, 1951," The American
Sociological Review, XXI (February, 1956), pp. 49-50~ Parnas. p. 1743
Thompson, p. 23.

32Parn.s, p. 171; Thouwpson, p. 24.
3see footnote 27 this chapter.

pdams and Mackesey, p. 60; Thompaon, p. 26; Westchester County
Department of Planning, Employee Travel Patterns in Westchester Count
(White Plains: Westchester County Department of Planning, 1957), p. 25,
cited in Loewenstein, p. 131.
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multiple vegression model which incorporates as independent variables

a set of selected smployee characteristics. The use of multiple regres~
sion techniques provides a medsure of the significance of the set of
guployee attributes in explaining the variation in employee commmiting
behavior and indicates the nature of the relationship between any one
characteristic and commuting.

Model. The résrhﬁ&iﬁn model used was of the form

Y = Bﬂ + lel + Bzxz LA BPXP + e,

Dependent variables. fThe analysis was performed first usiag
driving distance as the dependent variable and then driving time. Data
on both of these measures of commuting behavior ware obtained from
responses to the questionnaire. The results of the two analyses (the
amount of variation in the dependent variable explained by the set of
independent variables) were essentislly the same. Therefore, the
results of the model which treated commuting distance as the dependent
variable will be emphasized in the discussion which follows,

Independent variables. Following is & list of the employec char-
acteristics used as the independent variables in the rvegression analysisi

Home Owmexship (rent, own, live with velstive)
Type of residence (farm, nonfarm)
Length of gervice '
shife
Mavital status
Age
X Sex ‘ ‘
X8kill level (unskilled, semi-skilled, skilled)
X Salaxy
Educational attainment
Data on sex, skill level, salary, and educational attainment were from

the employee's personnel records. Data on the other variables were

obtained by the questionnaire. Only individuals whose records were
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complete (whose questiomnaire and persomnel record weve complete with
respect to all of the variables) were included in the analysis. The
deletion of incomplete records from the analysis provides s higher
level of veliability in the &esults‘Bﬁ

“Table V provides the results of the analvsis of variance. As the
table indicates the sum of squares éxplained by the model is signifi-
cant at the ome per ceut level of asignificance. In addition, the
table indicates that all of the indepenﬂagt yariables except age are
significant at least at the £ive per cent level of significance,
However, the coefficient of determination associated with the model
indicates that the set n£ emp1oyee characteristics used in the analysis
accounts for or explains only 12 per canﬁ of the variation in driving
distance, When driving time was treated as the dependent variable the
variation explained by the set of independent variables was approxi-
mately 10 per cent. Thus, nearly 90 per cent of the variatien in
driving distance and driving time 'is due to factors other than those
included in the model. This analysis indicates that this set of
employee attributes would be inadequate to explain or predict the
commiting behavior of the OCAMA work forece. The above analysis omits
very important factors which are not characteristics of the employee
himself, for example, alternative employment opportunities, 4s wéll as
subjective preferences of the worker, e.g., preference for residential
space, schools, and other considerations.

Though the set of employee characteristics does not explain a very

BSThQ nunbey of employees included in the analysis as a result of
the deletion of incomplete records was 16,606,



TABLE V

ANAYLSIS OF VARIANCE OF OCAMA EMPLOYEE DRIVING DISTANCE, 1967

Degrees of

Sum of Mean F
Source of Variation Freedom Squares Square Ratio
Total (corrected) 16,605 2,795,274.1
R (due to model/mean) 34 332,277.5 9,772.87 65 .752%%
Home ownership 2 11,195.6 5,597.80 37.662%*
Type of residence
_ (farm, nonfarm) 1 228,667.8 228,667.80 1,538.47 3%
Length of service 1 610.8 610.80 4.110%
shift 2 3,039.7 1,519.84 10.225%%
Marital status 3 1,514.2 504.73 3.396%
“ Age 1 256.4 256.40 1.725
¥ Sex 1 15,745.3 15,745.30 105.934%%
"X skill level 2 1,657.6 828.79 5.576%*
% Wage 1 16,422.2 16,422.20 110.489%*
" Educational attainment 20 4,933.0 246.65 1.659%
Error 2,462,996.6 148.63

*Significant at .05
*%Significant at .01

c/
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large vortion of the varistion in commutiuvg bohavior (as measured by
driving distance or time), it is desirable to investigate the manner in
which each characteristic is related to commting behavior. First, an
explanation of the treatment of the discrete or qualitative variables
in the regression analysis and the inte:pw@tatién of their ragression
coefficients is necessary. The use and interpretation of quantitative
variablez in regression analysis is straightforward. However, when a
variable such as home ownership is included in regression analysis a
somewhat different approach to the interpretation of the rssults per-
taining to this variasble is necessary. Seven qualitative variables
were included in the set of ten independent variables, These were home
cunership, type of rﬁaidanee, shift, marital status, sex, skill level,
and educational attainment. Educational attainment was a discrete
variable since the alternative levels included some which were not
quantificable on & nominal scale af measuyement, ¢.3., doctoral degree.

Por each of these seven variables " unmy' varisbles were created
such that the coding of the qualitstive variables would not influence
their relationship with the dependent variable. As a vesult of this
method a regression coefficient is obtained for each level of the
variable rather than a single coefficient as is obtained for a quanti-
tative vériahla« For example, a regresaion coefficient is derived for
each classification of skill level (See Appendix D).

Table VI 1ists each of the ten independent variables giving for the
quantitative variables the regression coefficient and for each of the
geven discrete variables the mean driving distance of the employees in
esach level or catepory of the wariable. The latter is given in place of

the regression copfficient becsuse of the ease of interpretation,
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The coafficilent on age ag wentioned above is not sigaificantly
different from zepxo &k tho .05 level of significance. The regression
cocffiotent on length of service indicates that the wvelationghip botween

tenure and commuting ddstance i3 not a particularly strong one, however,

TABLE VI
REGRESSION CCEFFICIENTS FOR QUANTITATIVE VARIABLES AND
' IEAN DRIVING DISTANCE FOR BACH CLASSIPICATION
OF THE QUALYTATIVE VARIABLES
(Dependent Variable: Dueilving Distance)

Mean
Driving
Distance
' ‘ Hegresaion {one-uay,
Independent Variable ’ _Goefficisnt in wmiles)

Home Ownership
O ' - 13.864
Bent - i4.25
Live with relative T e 17.66

Type of Residence.
Farm R 22.89

Shife _
bay - 14,10
Swiag - 14.21
Graveyaxd , e 12.87

Marital Status
Married ' ‘ s 14.16
Single —— 13.52
Widowed ‘ wo 13.9%
Divorced wom 13.51

fex
Pemale o 12.99

$kill Level
Ynskilled s 13.79
Semi~akilled - 19.94
Bkilled —— 13.31
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TABLE VI {Continued)

Mean
Driving
Distance
: ' fiegreseion {ene-~way
Independent Vayxigble Coefficient in miles)

Educational Attainvent
fone or lst grade ' o 20,10
2nd grade - 17.95
3rd grode ‘ ' e ‘ 14,01
4th grade | | —— 15.68
5th grade ' ' ’ - 15.46
6th grade o 14,11
. 7th grade ‘ N 14,869
Bth grade - 14.47
9th grade L s - 14.57
10th grade - 14,17 -
1lth grade - - ‘ e 14,05
12th grade : o o s v 13,95
1 yeay of college ' - 13.5%
2 years of college - 13.77
3 years of college , ' o 16,11
4 years of college, no degree ninde i6.11
Bachelor's degree . s - 13.8
Bachelor's plus graduate study o i5.10
Mastexr's degree ‘ e T 14,57
Master's degree and additionsl
graduate study o o S 17,13
Doctor's degres o 13.71

length of Service 0,034 | -
Age -0.015 -

it is an invevse relotionship. 'The length of service coefficient shows
that as employwent iuncreases by one yearbaammuting distance deéclines by
034 uiles, which indeed is slight. Any difference at all appears to
be due to the presence of a great numbey pf relatively new employees
who commute on the average considerably farther than the OCAMA work
force as a whole (see the analysis in this chapter dealing with OCAMA

expansion). The regressicon coefficient on salary, which was measured
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as weekly income excluding overtime pay, indicates a slight inverse re=
lationship with commting distance. The coefficient of -0.932 fmnliss
that as weekly income increassed by ton dollars drxiving distance would
decrease by appronimately one-third mile. This latter findiag is in
disagreemsnt with the f£indings of other studies 22 noted earlier.

A clearer indication of the relationship of each of the qualita-
tive variables to cmployee commuting patterns is given by a comparison
of the mean driving distance for each wvaziable category than by a
comparison of regression cbaffiaients. &Jcem@arisan of mean driving
distances indicates that: employees who vented their homes drove
slightly farther oo the average than home ouwneys, and employees who
1ived with a relative, in most cases young, new eémployees, drove
considerably farther than home owners or renteérs; as expected, since
CCAMA is located adjacent to an urban center, those residing on o farm
traveled much greater distances than nonfarm rvesidents, 22.9 miles for
the former and 13.4 miles for the latter; male employees commuted 14.9
miles om the average while female employses commuted an average of 13
miles; and married workerz traveled slightly farther tham single or
widowed employees,

Differences in average driving distance existed for other vayri-
ables but were less significant or were lees clear in their meaning.
Por example, employees working the gravevard shift (11:00 p.m. to
7:00 a.m.) drove 12.9 miles on the average as compared to the day and
night shifts which averaged 14.1 and 14.2 wmiles respectively. Average
driving distances for various lovels of educational attainment are
diffieult to interpret. 7The average driving distence declines rather

gonsistently from tho First level through the level of one year of



college, declianing from 20.1 miles to 13.6 wmiles, Uswevez, ahove one
year of college there 13 no comsistent pattern. The most noticeable
difference for this group is the average driving distance of 17.2 miles
Zor those employees with o woster's degree and additional graduate work,
Overall, it would sppear that at leest through the level of one or twe
years of college, the average commuting distance decreases as educa-
tional level dungyveases, Owe problem that muat be noted In comparisems
of this type Is that sowe of the cducatioual attainment categories
gontain relatively small numbers (See Appendixz D). This may weaken
somewhat any statewents about velative driving distances, This problem

spplise to a less degres to the other varisbles discussed above . 36

Summary

This chaptor has attempted to relate various factors {arcal, OCAMA,
and employee characteristics) to the drawing power of OCAMA from ita
laborshed counties. The cualysis has shown that the distribution of
population and the commuting distance betweeén OCAMA and the laborshed
counties explains a significant portiou of OCAMA's drawing power from
the central Cklahowa area. Other important factors explaining OCAMA's
drawing power are OCAMA's wage rates relative to wage vates in the sur-

rounding area and O0AMA's expansion in ewmployment. Alse important to

g0 fow workers were classified, according to the scheme used,
as semi-skilled that little can be concluded with any reliabilicy about
the relationship between skill level and commuting behavior. However,
as Table V in Appendix C indicates, if employees are classified as
salaried {professional and clerical) and hourly (preduction), it is
found that hourly workers travel considerably farther than salaried
employees, 16.4 miles for hourly employees and 11.9 miles for salaried
amployess. :



OCAMA'3 drawing power are the alternative employment opportunities in
the OCAMA lahor markst area. The analysis has showm that a set of
salected OCAMA erployes attributes accounted for a very small propors
tion of the wriation in worker commuting bohavior, The purpose of
Chapter V is to contrast the OCAMA labor forod commting patterns in
1967 with tha-eammutﬁﬁa watterns in 1960 and to isvestigate selected

factors vhich may have beon responsible for the observed changes.



CHAPTER V

CHBANGES IN OCAMA LABOR FORCE RESIDENCE AND
COMUTING PATTERNS: 1960 TO 1967

Most noticeably missing from the literature on commuting are
studies of changes in commuting patterns over time. Because of dif-
ferences in the arvea, the plant, the economic conditions (e.g., war-
time or peacetime, recession or expansion), or in the characteristics
of the local work force under study, it i{s oftem difficult or inappra~
priate to make conclusions about commuting which are univaréally
applicable on the basis of one~time studies. This idea is probably
best expressed by lLeonard Adams and Thomas Mackesey who state that

Studies of changes in worker commuting patterns over

periods of time are almost nonexistent. Only a few manage-
ments are conscious of potential problems connected with

the journey to work and most of the reports prepared have
covered situatious at a specific time only. When &n attempt
is made to explain long-term variationa in patterns, addi-
tional variables such as worker bousing and community
preferences, location of vew plants, and new road construe-
tion muat be considered. iith the cooperation of management
such studies wight be wade from personnel records, supple~
mentéd by information from workers on their work histories
and a peneral knowledge of population, employment, unemploy~
ment, housing construction, and other trsnde in the area
where the plant(s) are located. This type of analysis

might wall produce conclusions sufficiently ascurate to
predict future patterns for the plants and areas studied.

Commuting patterns wmay change as a result of alterations in

econopic conditfons ia the region, changes in a plant's manpower

ladams and Mackesaey, p. 85.

82
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roquirements, or as a result of changes in physical characteristics of
the area--population shifts or highway improvements. The purpose of
this chapter is to analyze the changes that cccurred in the residence
and commuting patterns of the OCAM\ work force between 1960 and 1967.2
These changes will be meagured in terms of county and city of resi-
dence, and commuting distance and time. 1In addition, selected factors
which appeared in Chapter IV to be significant in their relationm to the
1967 commutiag patterns will be analyzed for their role {ia sltering the

eommut ing patteras between 1960 and 1967.

Rdsi&enei and Comwuting Patterns

Lounty and City of Réaidgnga

In Chapter IV, the geographical distribution of OGCAMA ewployees by

place of yeaidence in 1967 was presented. The OCAMA employees resided
in twenty-nine of Oklahoma's seventy-seven counties. In 1960, OCAMA
-dégw its employees from twenty-four counties. Eigutmsz and 10 give
the distribution of OCAMA ¢mployees by county of residence for 1967
and 1960 respectively, From 1960 to 1967 eleven counties were added
to the lisf of counties of residence while six counties that were
veported in 1960 were not reported as the place of vesidence of OCAMA
employees in 1967. |

During the 1960 and 1967 peried theve was a substantial increase
in the number of OCAMA employews who commuted to OCAMA from residences
ocutside Oklahoma CQunﬁy. In 1960, 17.3 per cent of all QCAMA employees

lived in gountigs other than Oklahoma County. By 1967, this percentage

2a11 references to the 1960 OCAMA lsbor force vesidence and com-
mating patterns are from K. W. Poole, Characteristics and Commuting
Patterns. ‘ ’ '
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had increased to 23.1 per cent. In 1960, 3,210 OCAMA workers lived in
counties other than (klahoma County. This number increased to 4,800 in
1967, an fincrease of 42,5 per cent. A comparison of Figures 2 and 10

reveals the spreading that occurred in the OCAMA laborshed area Ffrom

1960 to 1967.

‘The wider distribution of OCAMA employees by county of residence
is also reflected in tha»distributi#n of OCAMA workers by city of
regsidence, Table II in Appendix € gives the distribution of employees
by eity im 1967, In reporting their place of residence by city, or if
rural, the city neavest their residence, the OCAMA omployees reported
120 cities in 1960 and 168 in 1967.

During the y&riéd 19%9\t9 1967 there werve significant shifta in
the spatial diatiibutian of aﬁpl@yees by city of zesideﬁae, Tabl&ivxx
gives the numbqr a£ enployees in 1960 Qnd 1967 for those cities which
supplied two-hundred or more employees iﬁ 1967. Az the table reveals,
the numbeyr of OGAMA-emwloyﬁes living 1in each city changed considerably
from 1960 to 1967. |

The most significant change in the distribution of OCAMA workers
by city of residence was the decline in tﬁe number of Oklahoms City
residents, In 1960, oklahoma City was the place of residence of 9,445
employees which represented 51 per cent of the total OCAMA labor force.
The number of OCAMA employees living in leahema eiiy'had declined to
75579 in 1967, and were 36.5 per cent of the OCAMA work force. This
thange represents an 11.3 per cent decrease iﬁ the number of employeea
reslding in ﬁklﬁh@mﬁ ﬂitfg‘

On the other hand, noticeable gains were made by Moore, Del City,

Shawnee, and Midwest City. Moore and Shawnee are in Cleveland and



TABLE VII

DISTRIBUTION OF OCAMA EMPLOYEES BY QXTY OF RESIDEMCE,
1960 AND 1967
{For Those Citles Reported as Place of Residence
' by 200 or More OCAMA Employees in 1967)

1967 1960
Percentage of Percentage of
City Total All Employees Total All Employees
Oklahoma Clty 7,579 36.5 3,465 51.9
Hidwest City 4,749 22,8 3,754 20.3
Dal Ciey 2,126 19,2 H66 3.6
Shawnee 1,183 5.7 846 4.6
Norman 680 3.3 561 3.0
Moore 585 2.8 145 -8
Chootaw 309 1.5 422 2.3
Tecumseh 243 1.2 130 .7
- Fdmond 217 1.0 165 .2
Guthrie 208 1.9 180 1.8
Total 17,879 86,0% 16,314 88, 1%

*Because of rounding, detail may not add to total.

Source: Data for 1960 are from Poole, Characteristics and Commuting
Patterns..., Table 44, pp. 75-7G. Data for 1967 are from
the questionnaire,

Pottawatomie counties reapaativély; Del City and Midwest City are in
Oklahoma County, The number of OCAMA employees living in Moore
increased by 303,5 per cent from 1960 to 1967 and in 1967 accounted for
2.8 per cent of all OCAMA workers. The pumber residing in Del City”
increased by 219.2 peér cent and represented 10.2 per cent of the QCAMA
employees in 1987. The percentage increases for Shawnee and Midwest
City were 39.8 and 26.5 per cent respectively.

Cities and counties which were not the place of residence of OCAMA
employees Iin 1960 but wexe reportad iu 1967 as their place of residence

by 0CAMA workers reflect the changing econcmic conditions in the central



87

Oklahoma area and changes in OCAMA labor vequivements., Those factors
asncciated with alrerapions in the OCAM lahor force residence pattern

will bhe discussed later in this chapter,

Comnuting Patteyns

The median drivirg distance for OCAMA employees in 1367 was 10
» miles and the mesn &fivigg distance was 14.4 miles. In 1960, the cor-
rasponding figures were 1} miles and 13.9 wiles respectively. I£ the
amployees arg classified as salaried (professiocnal and clerical) and
kourly (production) it is found that the median driving distance for
salaried workers in 1967 was 12 miles while for hourly employees the

median was lé‘milesig

In 1960, the medizn dviving distance for
salaried employeas was 11 milee, and for hourly employees it was 15
wiles. A comparison of these figures on average driving distance for
the two years would seem to indicate that ne significant changes
pocurred in the OCAMA labor force commuting patterns during the seven~
yveay period.

Howaver, when the data are further classified by sex it 1s found
that 2 very significant ch&n@e occurred in the commuting behavior of
female employees, especially in the hourly female category. In 1960,
the median driving distance for hourly female employees was 13 miles;
in 1967, it had inereased to 17 miles. The greatést one-way driving
distaucé reported hy>a female employee in 1960 was 62 miles. However,

in 1967 there were 20 female amployees who reported that they drove

3his fact was revealed by the analysis in Chapter IV. For the
distribution by driving distance of OCAMA employees classifigd by sex
and job category {salaried or hourly) see Table ¥ in Appendix C.
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more than 62 miles ome-way to work and the greatast driving distance
reported by s famale was 120 wiles. Uhovess In 1569, 9.91 paxr cent of
all female employees reéported a dviving distance of 20 miles or farthar,
in 1967 the percentage of all ﬁaﬁsla smployees driving zavmilaa or
farther was 16.59.

Table VIXIY and Figuve 11 also veveal changes that oceurred in
OCAMA's labor force comwmting patterus between 1960 and 1967. These
data reflect tho shifts that occurred im thy residentiel distyidution
of the OCLMA labor force duving this period. The grester percentags of
guployees commuting ous o five miles in 1957 reflects the increass
in the numbser of employees who lived in Dol City and Midwest Qity which
border OCAMA to the west and north respeéctively. Om the other hand,
the dscressed percentage of workers eommuting six to twenty milas.in
1967 e¢orresponds to the decline in the numbsr who resided in Cklahoma
Gity and the remainder of Oklahoma County. The increase in the per-
zentage of workers commting distances grester thas twenty miles, 20.27
par cent in 1967 and 17.73 per ﬁent in 195@, is due to the enlarged
geographical arez from which 0CAMA drew its labor force.

Chapter IV presented the 1967 0CAMA labor force commuting patterns
in terms of driving time as well as distance. A comparison of data on
commuting time for 1960 and 1967 reveals that even though the mean and
median driving distance had not changed apprecisbly the average time
apent ;n the journey-to-work had declined significantly. In 1960, the
madian travel time was thirty minutes for all employees, twenty-five
minutes for salaried emplovees, and thirty minutes for hourly smploy~
ges. In 1967, the median driving times were: all employees, twenty

minutes; salaried employees, twenty minutes; and hourly employees,



TABLE VIII

DISTRIBUTION OF OCAMA EMPLOYEES BY COMMUTING DISTANCE ZONES,
1960 AND 1967

Commuting 1960 : 1967
Distance Number of Per Cent Cumulative Number of Per Cent Cumulative
(Miles) Employees of Total Per Cent Employees of Total Per Cent
1-5 5,270 : 28.44 28.44 6,410 30.83 30.83
6-10 3,779 | 20.40 48.84 4,029 19.38 50.21
11-15 4,213 22.74 71.58 3,990 19.20 69.41
16-20 ' 1,982 ‘ 10.69 ' 82,27 2,147 10. 32 79.73
21-30 \ 1,196 6.45 88.72 1,692 8.12 . 87.85
31-40 | 1,241 6.70 95.42 1,447 6.96 94.81
41-50 422 2,28 97.70 527 2,53 97.34
51-60 245 1.32 . 99.02 326 1.58 98.92
Over 60 181 .98 100.00 218 1.08 100.00
Total 18,529 ‘ 106.00 100.00 20,786 100.00 100.00

Source: Data for 1960 are from R. W. Poole, Characteristics and Commuting Patterns,
pp. 62-63. Data for 1967 are from the questionnaire.

Table 30,

-~
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twenty~five uinutes. This sizable decrease in driving time, quite
clearly, is the result of great improvements and expansions in highway
facilities in the OﬁﬁHA/vicinity and in the central Oklahowa area.
These highway changes will be outlined and related to the changes in

the OCAMA labor force commuting patterns in the next section.

Factors Associated With the Changes in the

Commut ing Patterns

In Chapter IV selected factors were related to the 1967 OCAMA
labor force commuting patterns. Those factors which were investigated
as possible determinants of the 1967 patterns were: population
distribution, commting distance, and intervening employment oppor-
tunities, OCAMA hirving policies, expansion, and wage rates, and selected
parsonal characteristics of the OCAMA labor force. The purposge of the
following analysis is to discuss factors which may have sccounted for
the changes that oceurred in the residence and commuting patterna of
_the CCAMA labor force betwaen 1960 and 1967. The factors to be
analyzed are 1) shifts in the distribution of population, 2) expansion
in the highway system, and 3) changes in the composition of the OCAMA

labor force.

Population Distxibution

In ﬁhapﬁut IV a sigunificant relationship was found between the
number of OCAMA commuters originating from & county and the population
of the count§‘and commting distance sepdrating it from OCAMA. The
purpose heve i{s to determine to what extent changes in the distribution

of population in the central Oklahoma area altered the structure of the
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OCAMA laborshed arvea.

Table I in Chapter III presented the 1966 distribution of population
by county in the central Oklahoma arvea amd the percentage change in
aach county’'s population between 1960 and 1966. Table IX presents for
gach of the ten counties the percentage increase between 1960 and 1967
in the number of OCAMA ¢émployees residing in sach county. As the table
showa, for five of the ten counties thée number of OCAMA employees
increased by more than a third, When the change in the number of OCAMA
euployeas living in each county was correlated with the change in the
population for the county 4 simple corrvelation coefficient of 0.82
vesulted. This coefficient i3 significant at the 1 per cent lavel of
significance. When the population changes ware adjusted for commting
distance between the county centeérs and CAMA the correlation coef«
ficient was lower vather than higher as might be cxpectcd,4 Thus, the
inecrease in the number of OCAMA workers was rather closely associated
with the population change that occurred in fach county. This finding,
of course, {s not surprising since the anmaiysis in Chapter IV revealed
that the drawing power of OCAMA was closely related to the distribu-

tion of population in the central Oklahoma area,

High hway System

Figurs 2 in Chapter III depicts the highway systew, especially the

“then the change in the population of sach county was divided by
the commuting distance seéparating the county from CCAMA and then cor-
related with the change in the number of commuters the resulting cor-
mwilation coefficient was 0.64. wWhen the change in population was
divided by the square of the commuting distance the resulting coef-
ficleat was 0.57. Similar coefficilents ware derived when the percent-
ages ia population and numbers of commuters were used,



NUMBER A¥D PER CENT OF OCAMA EMPLOYEES RESIDING IN TEN
ENTRAL OKLAHOMA COUNTIES, 196@ AND 1967

1967 T T 1860 /| Percentage
) (2) Increase
, , SR RS - in OCAMA
Per Cent Per Cent Employees
- \ of Total of Total 1960-1967
County Humber Fuployment | Number Ewmployment (3

Ganadlaa , | 144 8.7 | wr 0.6 N
Cleveland 1,483 7.2 798 4.3 | 85.8
Grady 45 0.7 128 0.7 | 133
Lincoln - 378 1.8 30 1.6 | 25.6
Logan 243 .2 07 9% I 17.4
McClain 169 0.8 160 0.9 | 5.6
Okfuskee 7T 04 48 9.3 64.6
Oklahoma 15,917 77.2 | 15,319 83.0 3.9
Pottawatomie vl,?ﬁa S 8.6 1 1,181 6.5 . 4B.4
Seminole 290 14 204 11 42.2

Sourceé: Columm (1) CGuestiomnaire
Column (2) Poole, Characteristies and Commuting Patterns...,
Table 40, p. 72.

system of divided, limited access highways, as it existed in 1967 in
the ten county aves surrounding OCAMA. Very significant changes
occurred in the transportation facilities during the period 1960 to
1967. TFigure 12 presents the additions that were made to the highway
aysten that exiatéd in 19éQ. The changes that occurred in the central
Oklahome area highway system appear to account to a large extent for

the alterations that eccurred in the OCAMA labor force commuting
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patterns, During the period 1960 to 1967 four-lane, limited access

highways were constructed which radiated to the north, east, south,

southwest, and west of OCAMA, These areas wers brought closer to OCAMA
in terms of both distance and time, As Chapter IV noted, the median
distance traveled by the UCAMA labor force in 1967 was essentially
equal to the median driving distance in 1960. Enwavui, the median time
spent in-aémmuting to work declined from thirty minutes in 1960 to
twenty minutes in 1967. Thus, commters from outlying areas were able
in 1967 to travel these high-speed roads dirgetly to OCAMA.

The most signiffcant changes that cceurred in the highway system
in the OCAMA laborshed were (1) the comstruction of portions of Inter-
state 40 which extended west from QCAMA %o downtown Oklashoma City, and
west from Bl Rene in Canadisn County to Clinton in Custer County, and
east from OCAMA move than one-hundred miles to Checotah in Mcintosh
County, (2) an exteénsion of Interstate 3% north from Oklahoma Clgy into
the state of ¥ansas and south to Purcell in HcClain County, (3) con-
struction of U.8. 62 comnector and the H. ¥. Bailey Turapike extending
ninety-two miles southwest of OCAMA {nto the state of Texas, and
{4) 8.8, 177 connecting the Tecumseh urban area in Pottawatomie County
to 140 at Shawnee. In addition to these highway expansions, improve-
ments were made in the street and axpreaswayASy&eem in the Oklahoms
City vicinity, ‘mwst notable were the Southwest Expressway (I~49 and
U.S. 62) making OCAMA more nasily accessible from southwest and west
Oklshoma City, and the South Central and Broadway Expressways in south
and north Oklahoma City vespectively,

These highway changes wers significant in geagraphiesily réshaping

and expanding CUAMA's labor market area. The analysis in Chapter IV
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found ceven counties in which OCAMA's drawing power was underestimated
in both the commuting distance and intervening opportunity interaction
models. As a vesult of the highway chanpes, the population centers of
six of these seven gountieg, Grady, Logan, Meflain, Okfuskee,
Pottawatomie, and Semincle, were linked directly to OCAMA, thus making
OCAMA move veadily accessible for residents of these counties and
enlarging OCAMA's drawing power from thew. The wost significant changes
in the number of commuters occurred inm counties to the esst and south-
gast of OCAMA. Three counties, Okfuskee, Pottawatomis, and Semincle,
experionced increasses in their numbar of OCAMA commmtérs during the
period 1960 to 1967 of £4.5 per cent, 48.4 per cent, and 42.2 per cent
respectively. These are considerably greater than the 12.2 per cent
increase in the OUAMA laboy force as a whole. These three counties
during the six-year period 1960 to 1966 had populstion changes of 0.4
- por cent, 1.2 per cént, and -§.2 per cent respsctively. Thus, the
construction of Interstate Nighway 40 would seem to acecount for the

gharp increase in OCAMA's drawing power from these counties.

Labor Force Composition

A comparison of persomal characteristics of the OCAMA labor force
in 1960 and 1967 reveals that the wost significant change occurred in
the hourly £emaia gatégory. In 1960, the median age and length of
service of this group of workers were 30 years and 11 years respec~
tively. In 1967, the median age of hourly female employees was 41
vears and the median yeéars of employment was 1 year. The number of
hourly female employeas increased by 65.7 per cent, from 757 in 1360

to 1,254 1n 1967. The percentage increase in the OCAMA work force as &



whole was only 12.2 per cent. This rapid expansion In the employuent

of females in production coupled with & high vate of retirement of
older females who had been employed in hourly pocitions im 1960 resulted
in g much youngey group of employees in this category with a greatly
shortened length of service.d Hove than forty-siu per cent of the
hourly female emplovees had lesy than one year of employment. In
addition to the above changes in the hourly female category, in 1967,
84.9 per cent of the hourly female ewployees were married and only 3.2
per cent wers widowsd, whoeweas iw 1960 only 30.7 por cent were married
and 29.1 per cent were widowed,

This change in the cowposition of OCAMA's labor foree was noted in
Chapter IV in the analysic ﬁaaliwg with personsl characteristics awd
commting behavior of the (CAMA work force. The short-vun effect of
the lancrease in the winbeyr of female ewployess and the change in the
eharacteristics of these new workevs--younger and a grester perceantage
married--on the comuting patterns of OCAMA‘'s labor force has been to
iacrease only alightly the aversge commuting discance. Uthether the
longer-vun ¢ffocts will be different from the short-run influence
aepenﬁa.en the willingness of thess new female employees to continue
to commte considerable distances. 7To the extent that they are
secondary income earagrs, and possibly travel to work with their
husbands, there miy be no residence adjustment which would decrease

their howe-work separation.

51a 1967, 61.4 per cent of the hourly female employees had 1 year
or less employment. Ia 1260, 31.7 per cent of the fowmale hourly
smployees were 355 years of age or older, thus a great nuwber would
have retired by the time the study was performed in 1967.
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This &haﬁtdr'haarxalstéd three factors to the changes that occurred
in the OCAMA labor foves vesidencial and cowmuting patteras from 1360
to 1967. These factors were county populatica changes, improvement and
axpangion of the central (klahona highvway system, sud the ¢hanging come
poaition of the OCAMA labor forece. The most impbrtant factor altering
the residence and eammnfing patterns during this period seems clearly
to ba the growing highway facili&iesiwhich wade OCAMA more acoessibdle
to vesidents of the population centeérs of the counties in the central

Oklahowua ares.



| CEAPTER VI
SUMMARY AND CONCLUSIONS

This study has attempted to dccomplish two primary objectives:
1) to describe én&.&xplainkthe commut ing behavior und residence pat-
terns of the Cklgbows Clty Air Materiel Area labor force as they exlsted
in 1967; and 2) ¢o detexmive those factors which were wost significant
in explaiuing the alteraticons that occurved in the OCAMA wutk force
commting and residence patterns between 1960 and 1967. The study of
the residence and commuting patterns of the iabox force of CCAMA
revealed that the CCAMA laborshed aves 15 & large geographical portion
of Cklahoma. In 1967, CCAMA drew its work force from 29 Cklahoma
counties and from 168 diffecent cities. Tweuty-three per cent of
OCAMA's workers lived in counties other than Cklahoms County where
QCAMA is located, and over 1% per cent lived outside the Cklahoma City
SMSA (Oklahoma, Cleveland, and Canadisn Counties). The purpose of this
chapter is to summarize the findings a£ this study, First, the
findings of the analysis of factors associated with the 1967 OCAMA
labor force commuting patterns will be presented, and then the results
from the analysis of factors associated with the changes that occurred
in the commuting and residence patterns of OCAMA employees between 1960

and 1967 will be given.
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Factors Associated Wich the 1967

DGAMA Commmting Patterns

Possible factors explaining the 1967 residence and commuting
pattirns of the OCAMA work force were analyred in three categories:

1) geographic and economic characteristics of the 0CAMA laborshed area,
2) characteristics of OCAMA, and 3) personal characteristics of the
OCAMA labor force. Oravity potential or interaction models were
utilized to measure the degree of relationship between QQAHA'S draving
power from its laborshed and the distribution of population, commuting
distsace, and intervening employment opportunities. It was £aunﬁ that
when distance (commting distance between DCAMA and the county center)
was related statistically to the drawing pover of OCAMA (OCAMA workers
pér 10,000 population in the county) approximately 51 per ceant of the
variation in county commuter totals was explained. When intervening
enmploymeunt opportunities were substituted for commuting distance in
the model, only 24 ver cent of the variation in OCAMA's drawing power
from its laborshed countiss was statistically accounted for.

This analysis suggests that while distance, population distribu~
tion, and intervening opportunities are iLwportant in structuring the
OCAMA. laborshed area, other factors sre important in exvlaining thq
residential patterns 2nd commuting behavior of OCAMA workers. Sama.nf
these possible factors were sugpested by the regrossion techniques used
to estimate the interaction models. A compariszon of the residuals from
rogression for the twe models revealed that OCAMA's drawing power from
one pyoup of seven counties was underestimated by both modela. These

counties were geﬁerally'ahatacterized by the following factors: direct
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accessibility to OCAMA viz limited access, divided highways; relatively
low per capita incomgs {all with a per capita income at least $375
balow the State figure in 1967); low manufsctuving wage rates; declining
or stagnsnt populations {except Linceln County); and high relative
importance of agriculture in most of the couvutises,

The pattern of highuays seems to be one of the most iwportant
factors in explaining UCAIR laboy foree coamuting patterns. As uoted
above, the populutivn ceniers of those couuties whers OCAMA's drawing
power was underestingted in both the commmuting distsance and intervening
opportunity models lave direct accessibiility to OCAMA by the highway
systor in the OCAVA laborshed avea. Lesidents of these counties are
able to travel at high aversge speeds directly to CCAMA. Thus, GCAMA
is closer ln time to weny long-distance commbers, especislily those
itving to the southeast oi COAMA, than 1L io Lo many residents of
Oklahoma City and other paﬁts of Oklshome County and counties te the
north and northwest which ave geographiesily closer., The effect of the
trensportation supply oa Che GUAMA labor foruve couwmuting patterns will
be discussed fuvther ae & factur explaining changes in the commutiog
behevior of GCANA waployses betwsen 1560 and 1957.

Three charsceeristics of UJAMA were analyzed for their pessible
vffect on the coawting patterns of the UCAMA labor force. Thess
factors were the hiring pelicles of GUAWA, UUAA's expaunsion, and
CCAMA wage rates. ALl thrae of these fasiors appear to have an
expanding effect on OLAMA's drawing power.

The GCAMA personnel office has no policy with respect te the resi-
dential location éf its enployess. Nor does UGARA attempt to sncuurage

new smployees recruited [rom distant sress o relocate thelr residances
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to shorten their jourmey-to~work trip. In ovder to expand its work
force to meet newly assigned responsibility, OCAMA has found it neces-
sary to vecruit heavily from the surplus labor areas in the central
Oklahoma avea. 7This is reflected im the wide geographical distribution
of worker residences.

The effect of the sxpansion in the size of OCAMA's ishor force on

the peographical atea of GUAMA's labor mavhket areqa was revealed by the
greater commting distances of the newer smplovees. Employees with one
year ¢y less employment traveled an average distance of 18.6 miles one-
way while the average for the labor force as o whole was 14.4 miles.
Cr, stated iun terms of long-distance commuting, employees with one yeex
or less employment weye 26.4 per cent of those employees who traveled
twenty miles or farther ona~way to work but were only 21.9 per ceant of
all GCAMA employees. The (CANA had expanded its employment by 2,774 in
the year preceding the time the study was performed. This labor force
expansion had the efifeetr of expanding the CUAMA laborshed area.

The CGCAMA average weekly wage rate was higher than the average

iaboxrahed

weekly manufacturing wage rate innine of the ten &
eounties in 1967~1 The diffevence in these wage rates varied from
38.86 in Gklahoma County to $50.00 in Gikfuskee County. ‘These dif«
forentials were especially high for thoss counties which were undex»
estimated 1a both the comuting distance and intervening opportunities
oodels., For example, the wage diffeventisls for the four counties most

underestimated by the commuting distance model were: Fottawatomie,

lyhe average weekly manufacturing wsge rate was not available for
HoClain County (See Table I).
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$12.36; Lincoln, $25.71; Seminole, 435.14; and Okfuskee, $50.00. Migh
average wage rates and expanding smployment opportunities at OCAMA
goupled with low nuwbers of manufocturing euployment opportunities and
lov averape manufacturing wage rates in wost of these counties have
regulted in & astrong OCAMA drawing powaer from the ceatral Oklaboma area.
Many studies have stressed thé importance of attributes of workers
in influencing their commuting behavior. To test the degree of associa~
tion between selected CTANA labor foree pevscnal characteristics and
the commuting behavior of the OCAMA work force least squares multiple
regresaion techniques wery employed. The finding of the analysis waa
that the:aét.of.aeleetﬁﬁ characteristics~~home ownership, type 6?
residence, length of service, shift, marital status, sex, age, skill
level, salary, and educationel attalunent-~iid wot account, statis-
vically, for an apprecisble povtiem of the total varisztivn inm eéngployee
conmmt dog distances and tiues, Tﬁe pereentage of the total variaiion
ihremplaya& commuting diviance and commutiag tloe oxplained by this sén
of characteristics was 11.3% per cent and 10.31 per ceat respectively.
The analysiz indicated that drivimg dlstance and age are aot
statistically relzted snd that driving distacce fz only alightly
inversely related to length of service avd lucome. This latter
finding, that income and coumuting distance axe inversaly related, is
In disagrecment with most commuting studiss that have dealt with this
relationship. Alse, it was found that home owners drove on the average
less than venters aad thoss residing with a relstive; farm dwellers
comuted much farther than urban dwellers; usale gmployees jovrnayed
farther than famaie workers; aad married workers traveled oaly slightly

farther than single workers, Differences in commsting behavior when
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employees were classified by shift and skill level were unclear. When
employees were classiffed by eduéational attaioment it was observed
that commuting distance declined rather steadily through one year of

college, but showed no clear tremd for higher educational levels.

Determinants of Changes in the OCAMA

Commuting Patterns

When the residence patterns of the OCAMA labor force were compared
for the twe years 1960 and 1967 some rather significant changes were
noted. In 1960, OCAMA drew its labor force from twenty-four counties;
in 1967, OCAMA employees lived in twenty-nine counties. Eleven counties
were added to the list in 1967 while six counties that were reported in
1960 were not reported inA1967. The number of cities reported as the
place of rasidenud’%f OCAMA employees increased greatly between 1960
and 1967. 1In 1960, the OCAMA labor force lived in 120 Oklahoma cities;
in 1967, this number had increased to 168. However, ten cities alone
accounted for 86 per cent of all OCAMA employeas in 1967 and 88 per
cent in 1960,

The most significant changes with vespect to the diatributian of
GQAMA employees by city of residence occurred in the lumediate OCAMA
area., The number of QCAMA employees living in Oklahoma City declined
by 11.3 per cent, from 9,445 in 1960 to 7,579 in 1967. On the other
hand, the number of employees residing in Midwest City and Del City,
cities contiguous to QCAMA, increased by 55.5 per cent in total, from
3,754 to 4,749 in Midwest City and from 666 to 2,126 in Del City.

When the commuting patterns for the twe years were compared no

appreciable change was showm in the average driving distance, however,
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the average driving tinme declined significantly. The average driving
distance in 1960 was 13.9 miles; ia 1967, it was 14.4 miles. The
increase in the averape driving distance was due primarily to the
increase in the number of CCAMA employees who drove considerable
distances, For example, the number of employees who commuted 50 miles
or farther one-way increased by 27.7 per cent during the seven-~year
period, from 426 in 1960 to 544 in 1967.

The median commuting time declined from 30 minutes in 1960 to 20
minutes in 1967 and the wean driving time declined froﬁ 30.9 minutes
in 1960 to 25.1 winutes in 1967. The fact that there was a signifiﬁané
decrease in the avevage commuting time despite the expanded geographical

distribution of GCA

MA employees' residences can be attributed largely
to the changes that occurrved in the highway system in the OCAMA labor-
shed. These changes in the transportation system were noted above.
During the period 1960 to 1967 a divided highway was extended or newly
constyucted which connected OCAMA with most population centers in the
central Uklahoma area. The degree of expansion of the highway system
.in the ten county OCAMA laborshed, the area from which OCAMA drew 99.4
per cent of its labor force in 1967, is shown by the fact that each of
these ten counties sxperienced at least a 25 per ceut increase in its
density of paved roads (See Table I). These highway changes, of
course, allowed high speed travel from all areas of the (GCAMA laborshed
to OCAMA. These expansions in the highway system in the central
Oklahoma avea seem to be one of the most important factors reshaping
OCAMA's laborshed area.

Chapter III presented the changes that cccurred in the distribution

of population in the OCAMA laborshed ares during the period 1960 to
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1966, TIu Chapter V, thase county population changes were related to
the changes from 1960 to 1967 in the number of OCAMA employses residing
in each of the laborshed counties. It was found that a very high
asgociation existed between the absolute change in the population of
each county and the change that occurred im the couaty's number of
OCAMA commuters. The correlation coefficient for thia relationship was
0.82. Thus, it could be concluded that the changes in the distribution
of population signiffcantly altered the geographical distribution of
commuter origins.

In addition to the changes in the population distribution in the
OCAMA laborshed area there were considerable alterations in the highway
system. The construction of a four~lane, divided highway comnecting
OCAMA with the population centers in most of the counties fin the
central Oklahoma area also accounted for a large part of the change
that occurred in the geographical discribution of CCAMA workers. This
impact of new road construction was most significant in increasing

AMA's drawing powsr from the counties to the esast and southeast,

These counties experienced slow or declining population growth during
the period 1960 to 1966, Nowever, three of these counties had
increases in thelr nuwber of OCAMA workers of more than 40 per cent.
The third factor analyszed for its influence in changing the com-
muting and residence patterns during the seven-year period was the
composition of the OCAMA labor force. The only significant change
noted in the labor forece was in the couposition of female employees,
especially in the hourly female category. The number of hourly female
employees increased by 65.7 per cent in the seven-year periocd compared

to an increase of 12.2 per cent in the labor force as a whole. This
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rapid expansion in the employment of females im production coupled with
@ high rate of retirement of older females resulted in a wmch younger
group of female workers with & greatly reduced length of service. In
1960, the median age for hourly Ffemale ewployees was 50 yesvs; in 1967,
the median aze hiad declined to 41 years. The ﬁadian years of employ-
ment also declined greatly, from 11 years in 1969 to 1 year in 1967,

The commuting behavior of this group also changed dramatically
during this perisd. In 1969, hourly femasle employees drove on the
average 13.2 miles one-way, The average driving distance of this group
increased to 16.9 miles in 1967. In 1960, the greatest one-way driving
distsnce reported by sm hourly female worker was 55 miles; im 1987,
thore were 23 hourly female euployees who reported that they drowve
more than 35 miles and the greatest one-way driving distance reported
by an hourly female employee was 85 miles.

It was observed in Chapter V that while the short-run effects of
this change in the OCAMA work force compesition, as well as the expane
sion in OCAMA employment, had resulted in an increase in the amount of
commuting, the long-run effects are uncertain. It is possible that the
new employees who were long-distance comwters had not accumulated
sufficient seniority to feel secure in their pasiti@ué and were not
willing to move closer. To the extent this iz frus, then over timeg
these workers may gravitate closer. Howevsr, as noted above, 85 pex
cent of the hourly fewale workers were married and were, therefore,
secondary income earners. Thus, they may not be willing to relocate
their place of residence in order to shorten their work trip and the
effect of the change in labor force composition way result iun a rather

permanent expansion in the OQCAMA labor market srea.
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This study has found that two characteristice of the central
Oklahoma ares--population distribution and tranzportation facilitiese
gaem to influence greatly the geographical configuration of the OCAMA
laborched., Other factors were aloo found ¢o be important. For example,
those counties which supplied a greater number of UCAMA employees than
the gravity potential modele would predict were characterized as lower
wage and income gounties with a high proportion of their employed
residents engaged in agriculture.

These findings provide insight duto the strategic variables ia
praedicting future intevaction between employment centers and the
peripheral areas. A knowledge of the interaction betveen employment
growth centexs and the outlying areacs, especially when these areas sve
aconomically stagmant or deelining, is vitslly important te planning--
planning for urban grawth and change, plasaning sn avea tramsportation
gsystem, and in plaaning for economic development of backward areas.
Commuting may be a wehicle for stimulating tha economic growth of
depressed areas. With adequate transportation facilities commmting to
employment In the urban center may provide a source of income to
rasidents of depressed areas. Commuting may serve as an intermediste
step in an urbanization process that culminates in migration or it may
serve as a substitute for migration, thereby, more permsnently :
injecting income into these areas. TFuture study of jourmey~to-work
behavior, espacially of long~distance commuters, would provide valuable

information for developmental decision mutking.
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APPSHDIX 4

PROUVEDURE POR PRE-TESTING, DISSEMINATION,

AND COLLECTION OF QUESTIONNAIRE

This appendix osutlines éhe procedure used I developing the
questionnaive which was Jisrributed to the GULL caployees, In
addition, it deseribon the methed of distributisy and collecting the
guoastionnaires, the c@veygge of the gurvoy, and the process of {fute-
geating the data from the.questisnnairé with the laformation frou the

employoe's persosmel vecopd,
Pre-testing

n opder ¢o sllow a sreat sumber of questions to be asked of the
guployees, and for the reviewing and date transfer to computer date
carde to be simple, rapid, and accurate, it was decided early in the
developuent of the queistionmaire to uze a method of pre-coding the
ancwers where procticable. To-test the feacibility of this wethod
and to cheek the ability of employees to uuderstaﬁd and correctly
respond to the questiond, & pre-test questionnanire was administered
to & gample group of cmployees. 4 copy of thic questiommulre is
included in this appendix.

in ozder to test for possible weaknesses iu the questiopnaire a
sample of thirty employees was selected by the CCAMA Peveonnel

Hanagement Branch., This branch services the persunuol'problams of the
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four OCAMA directorates and in this function works in close contact
with the supervisors in the various directorates. The Branch is
functionally divided into two sections each serviciag twe of the direc~
torates., A siﬁplq random sampling proeadure was not used in selecting
the thirty employess for the test group because of the difficulty that
would be encountered in selecting ewployees completely at random, and
because the number of strata that would have been necessary in order

to meet the objun:ives of pre-testing the questionnaire woyld have
been quite large. It was felt that a much simpler alternative proce-
dure could be used which would select a group highly desirable as a
test group in this situation. The procedure used was for the personnel
director of each of the two sections to seleqt a group of fifteen
employees which would provide the following characteristics: & cross-
section of employees from each of the major subdivisions (organiza-
tions) of the directoratea; 8 cross-section of the workers sccording
to type of job (janitor, apprentice, secretary, engineer, etc.), and

a cross-section of the pay levels.

The pre-test questionnaire was then forwarded to each of the
employees in the sample group with instructions to couplete the
questionnaire and return {t to the personnel office for their direc~
torate. The completed guestionnalres were checked for possible errers
that could be detected, for incompleteness, and for inconsistencies.
Bach of the thirty respondents was then asked a series of questions
by the author in a personal interview. A copy of the questions asked
is included at the end of this appendix. The purpose of the brief
interview was to get impraasinnsvabaut the structure of the question-

nairve, to check for questions whose meanings were unclear or were
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thought to be too personal, and to discover the reasons for any errors
or omissions. This step was helpful in designing the final question-
naire. It was found that the pre-coding of answers and the statement
of most of the questions on the pre-test questionnaire were easily
understood. However, as é.result of information gained from the pre-
testing some of the questions were deleted or reworded on the final

questionnaire.

Final Questionnaire

Structure - _

ﬁ copy of the fimaltquestiannﬁire is at the end of this appendix.
The gquestionnaire was designed to spaed the data collection éta&ess and
to enable computer tabulating without further coding, This was accom-
plished as noted above by prﬁ-@oding the answers anﬂ having respondents
civcle code numba#s or letters oppasite<ap§zopriate responses to the

vqnnstiana, Those questions whose answers were numbsrs (e.g., travel
distance or tiwme) needed no coding. This essed the procedure of
editing the 20,000 plus questionnaires that were returned and made
possible the transfer of the data to data processing cards without
first transferring the informstion to data sheets.

For those questions where all alternative answers could not be
1isted, a category “ether, please specify" was listcd,.allowing thew
respondent the opportunity to gin an additional alternative. The
numbers corresponding to the altnrnaeiva answers were placed to the
right side of the questiomnaire to enable a keypunch operator to
quickly and accurately make the data transfer.

One constraint placed on the qutatiounaira related to the number

of possible questions that could be asked. It was feit that the key-



116~

punching and verifying procedure would be simplified and the cost of
the datas transfer process lessened considerably if the maximum number
of digits that could result from a completed questionnaire was limited
to eighty. The eighty-digit constraint was a vresult of the number of
columns on a data processing card. However, this constraint was of no
major consequence due to the method of pre-coding the alterpative
responses which allowed a great number of questions to be asked.
Appended to the questionnaire were lists of states and Oklahoma
ecounties and cities, esch with a corresponding number, and & map of
Oklahoma County and the Oklahoma City city limits from which a re-
spondent living in this atﬁa éould luentq his‘placa-of rasideﬁce, The
use of these items on the questionnaire was debated sinae they could
lead to confugsion on the éart of the respon&ent, However, they ware
employed quite satisf&atorily in the pre~test éuestinnnaire aéd were
faund‘ze preacnt’few ptaﬁ!éms in the answnring of the final question-

naire.

C!Wll‘aﬁ&

The questiomnaire suivey was not designad‘to be o sample survey
but rather attempted to include all civilian employees. At the time
the survey was performed, June, 1967, fﬁé total OCAMA civilian wetﬁa
force numbered 23,885. Of this total, 3,099 did not participste in
the survey for v&riéua reasons, | o

fne veason for nmn*pﬁ?tiaipatien was the décision to eliminete
from the survey ih@&é emplmyeeé with less than thirty days of employ~
ment at OCAMA. The exclusion éf these ewployeez from the survey was

undesirable, but was felt necessary for two related reasons. Pirst,
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a listing of these employeas by organization was not available. A
s&étiatical liaring of employees by organization was prepared from the
Personnel Management aml Civilian Skills Locator System--the waster
file maintained on oach employee. (See the dissemination process
described below.) However, the standard tiwe lapse betwsen the
employee's date of starting to work and the incorporation of his
records into the skill locator system was approximately thirty days.
This meant that the namé¢ and organization of any employee hired during
the thirtyeday period prior to the distribution of the questionnaire
would not be included on the statistieal listing utilized for control
in the dissemination and collection of the questionnaires.

The absence of information on the location of these new employees
was 8 factor in the decision to omit thew from the survey. In additionm,
& mejor factor centributing té thiz decision was the fact that informa-
tion on these employees from the master personnel record would not be
readily available. & copy of the computer tape cnnﬁaiuing the master
records was reserved for the nearest date to that on which the question~
naire was distributed. 1If a tape compiled at a later date had been
reserved, it would have included many of the employees who were new at
the time the qmeatimaﬁaire was disseminated but it would not have
inceluded records for many of the employess who would have left employ-
wment with OCAMA during the lapsed time.

In additiaﬁ to the exclusion of new employeez, a great number of
employees, 1,584, could not be included in the survey becsuse they were
unavailable for one of the fbliowing reasons: annual leave, sick leave,
or temporary assignment at another installatien (TDY).

As a result of the above factors, 21,874 euployees received a
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questionnaire., Of this number 21,436, or 97.95 per cent of the workers,
returned & questionnairve. Thus, only 432 employees or 2.05 per cent of
the employees chose not to participate. After the completed question-
naires were edited, 20,786 were found to be reiiable and complete
enough to be used. This number, as noted eariier, represents an
“affective” rate of reaponse of 94.98 per cent (useable questiommaires

as a per cent of total aumber surveyed).
Dissenmingtion and Collsction Procedure

In order to get a maximum number of guestionnaires completed and
rveturned & procedure was established to énsure maximum control over the
digssemination and collection of the questiommaires. The following
procedure was used to provide the necessary control. An alphabetical
iisting of employees by organization was penerated from the peraonnel
master records. These lists and an Apprapfiatt number of quéstion—
naires were distributed to all OCAMA orgunizations with a letter of
instruction signed by the parsonﬁel director (8 copy of the letter
ig ineluded at the end of this appendix). The lstter directed that s
questionnaire be completed by each emplovee on the organization's
statistical 1listing presently on duty snd returned within fourteen
days. As the questionnaires were returned to the supervisors and
forwarded to the personneél director's office a check mark was to be
placed by each respondent’s name on the statistical listing. Question-
naires for employees on annual leave or sick leave were allowed to be
held for an additional twenty-seven days and were to be completed as
the employee became available.

In the event an employee had been transferred to another organiza-~
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tion, the questicnnaire wag to be forwarded to him at his new organiza~
tion and this was to be indicated on the statistical listing. If the
employee's new organization was not known to the supervisor, he was
instructed to send the employee's name to the personmel office. In
turn, employees recently transferred ints an organization were added to
the statistical listing and thefr questionnaires completed and returned
upon reé¢eint from their previcus assigoment. The instructions called
for drawing a line through the names of employees who had been sepa~
vated., At the end of the forty-one day pério& tha‘stéiiatiaal 11sting
together with remaining questionnaires was to be returned to the
personnel office. This procedure was used by Poole in his study and
in both surveys proved a2ffective In coutrol end provided a very high

level of responss.
Questionnaire Review

To ensure that data used in the analysis were relisble, each
questionnaivre was reviewed upon ttg return. The purpose of the review
was to eliminete from the survey those questionnaires that were too
incomplete to provide adequate dats, qﬁastinmn&irea that contained
evrors that could be detected by ;ress-aheaking againgt other answers,
and those questionnaires that contained obviously erroneous answers.
The careful examination of each questiomnaire and the elimination of

some for the above reasons ensured that the data were highly reliable.
Keypunching and Intwjration of the Data

When the gqueéstionnaives had been reviewed, those found to be

acceptable (20,786} were forwarded to the data processing division for
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transfer to computey cards, The :ransfer of data to dats processing
cards was done directly from the questionnsires. The operation was
vﬁﬁde simple by the arrangement of the questionnaire such that each
answer appeared in columns on the right side of the questionnaire. To
ensure correct data transfer the keypunching operation was verified by
repeating the process.

Once the transfer to computer cards had been completed the data
were transferred to a computer tape. Computer progiams were then
written to extract data from the master tape &nd intégtatu it with the
data from the questiomnaires. The integration of the data for each .
employee from the two sources was achieved ﬁy using the employee's

time clock number which éﬁp&ared in both recoxds.
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PRE-TEST QUESTIONNAIRE
OCAMA Labor Study Questiommaire

All answers should be placed in the space provided at the right
of the question., With few exceptions, your answer should con-
sist °f-mw'wam1%mt to the
appropriate response. In some cases question may clearly
not apply to you and should be left blank. Please make all

ansvers (numbers, words, or circles) so that they can be read
accurately.

1. CLOCK NUMBER: Place your clock number in the space

to the right.

2, CURRENT ADDRESS:

()

(®)

(e)

@

(e)
(£)

County. Place in the blank the appearing
next to the name of the county in which you live.
(A listing of counties and their numbers is on
Page 6 of this questionnaire.)

Is your residence inside a city limits?

(Circle the appropriate number.) Yes~=1
No==2

City. Place in the blank the appearing

next to the name of the city in you live,

or if your residence is outside the city limits
then the closest city. (A listing of Oklahoma
cities is on Page 7 of this questiomnairve., If
the city in which you live does not appear in
the list then print the name of the city in the
blank to the right,.)

If this is an Oklahoma City, Midwest City, The
Village, Nichols Hills, Bethany, or Warr Acres
address, then locate your residence on the map
on Page 8 of this questionmnaire and place the

oumber of that area in the blank to the right,

How long have you lived at this address? Years

At this address do you (Circle the

appropriate number.) Rent-=1
Own--2

Live with parents or relatives--3

If this residence is a farm, give its size
in acres.
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3. ADDRESS WHEN HEIRED BY OOAMA FOR THE FIAsY

If the address where vou lived whon you were hired
by OCAMA for the fivst time is the same as your
present address, then sﬁip“quascian 3 and go on to
question 4. If the address is not the sawe, thon
complete quastion 3.

(a) 1If the address was in Gklahowa, then place in
the blank tho nueber of the county snd city
where you lived when first hired. (The same
listing of counties and cities used in question
2 should be veed. If the city is not listed
then print the nsow of the eity in the blank
noxt to the word “eity.")

(b) If the address was not in Cklahoma, thon place
in the blank the number appearing noxt to the
name of the statoe (in the list of states and
foreign countrics on Page & of this quoestion-
naire.)

(e} Yf the addrecs was an Oklahoma Gity, Midwest
City, The Village, Hichols Hills, Bethany, or
Wary Acces address, then locste that sddyess
on tha map oo Page 8 of rhis questionnaire and
place the sumbor of that area in the blank to
the vight. :

(d) At this addyess did you (Cirele the
appropriate number.) Gontwel

Cwrpemg
Live with parents or rvelatives--3

(e} Was this residence a farm? (Circle the
appropriate nunber.) Yegwwl

Now~2
(£} Iz your present vasidence closer to OCAMA
than your last previous vesidence? (Circle
the appropriste number.) Yas-=l

Ho=w=2

{g) 1If your answer to question 3f was yes, was the
main resson for moving to your present residence
to get closer to vour work? (Cizcle the appro-
priate pumber.) Yomesl

HossZ
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Would you move cleser to DCAMA 1€ howsing like

you now have were available at an equal price?

{Circle the appropriaste numbsr,}

4, TRAVEL 7O WORE DATA

(a)

(b)

(e)

(d)

(e)

(£)

()

 driving distance from your homw
: : parking let {(one-way hased on
the route novmally taken to werk)?

How loag doss it éﬁrmsliy tahe to make this

trip? : {in minutes)

How do you nowmally set to worki (Cirele
the appropriate unumber.)

Yogswl

Row«d

Auto-«1
Bug=«2

Bicycle«-3

Motorbike or Motorcyelee«4

{Please specify)

WHalkew5

Otheg«=6

Do you belong te a car peol? (Gizele the
appropriate number.)

that 1 the approximate amount of money you
zpend each wesk for transportation to and
from work? (Round off your answer to the

nearest dollar.)

What is your next best alternative weans of
transpoytation to get to work? (Civele the
appropriate numbax,)

Y@gw~l

ﬂ@qm g

Auto=al
Buge=2

Biﬁy& [T O0F

Motorbike or Motovcycle-«~&

Is bus gervice available from your present

residence to OCAMA? (Circle the appropriate

tambey . )

Yalkess

Cther--6

Yes-sl

No-=2



)

(i)

)

(k)

1)

If bus sopvice ig avallsble fvow your
residence to OUAMA but you do mot use it
vhich one of the following Tont deseribes
your reasen for net riding a bus? (Cirsle
the appropriate number.}

fosts more than my preseont mesns of transportatione~l

Takas lonper to gat to work by bus-«2

Do not 1the to ride a bus-~3

oli

Other, please specify

17 bus service 13 nol now available but were
made available in the future, would you use
it vather than ysur present means of travel
to work? (Sirele the appropriate nomber.)

¥ow much farther would you be williag te
gravel to work {not necessarfly to OCAMA)
than you aow do? {in miles)

Fogesl

Ho=e2

Fow mach additional tlwe would you be willing
to spend iu traveling one-way to work {not
necessarily to QUAMA)?

{in vigutes)

If you iiwe 20 miles or farther from OCAMA
why have you not ooved closer? (Clrcle the
cme most appropriste number.)

Inadequate housing aveilable
closer to OCAMA

Owm home where now live
Prefer smaller city

Present residence allows
- part-time farming

Job is tewmporary

Plan to move in the near future
Community ties

Pamily obligatlons

Other, please specify _

i@

.l

A
n\&ﬁ

el
wsB

" **59

Fey
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VIOEK EXPRTIRRCR

{a)

(b

()

(d)

(e)

{£)

{8)

YHow long howe vou worked at NCAINY Yooes
Monthe

What shift are you now working?
(Cirele the appropriate number.)

Which ope of the following best describes
vhat you wore doing just befowe vou were

tr_ﬂ
3

Day-=1
Swinge=2
Graveyarde=3

hired by OOAMS? Employed elsewheze~-1

1n schogles?

Housewlfaesad

Disabled -

In the Armed Forces-«5

Unetployed, but seeking employment-«6

Sther, ploase spocify

Was your last previous job ia Oklahoma?
(leave blank 1f vou have held no sther
Job.) (0irels the appropriate mumber.)

Was your last previous job im Oklahoma City?
(Leave black if you have held no other job.)
(Cizcle the appropriste nusber.)

Was your work fuil~time farming when hired by
peaMA?  (Leave blank if you have held no other
job.) {cirecle the appropriate numbexr.)

If you live 20 niles or farther from OCAMA,
would you sook ewployment nearetr your place
of residence if it were available? {(Circle
the appropriate number.)

Yeswal

Bowel

Yage~1

Yog-~1

No-=2

Yoswnl
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(h) 1If you have service at anmother AFLC instal-
lation, did you come to OCAMA because of DOD
phase-out? (Circle the appropriate number.) Yes~=1

No==2
(1) 1If your answer to 5h is yes, them indicate from
which AFLC installation you transferrved. (Circle
the appropriate number.)
Middletown--1
Mobilg-~2

Rom@~«3
FERSONAL DATA

(a) Are you (Circle the appropriate number.) Married-~1
Single~«2
Widowed-~3
Divorced--4

(b) What is the size of your family (including
yourself) living at your place of residence?

(¢) How many other members of your family living
with you work (excluding yourself)?

(d) What is the approximate total monthly income of

membeys of your
luding ymrulf)r (cu'%%u next
to the interval which imcludes your monthly

faslly inoces.) Less than §199--1
$200 to $399--2
$400 to $599--3
$600 to §799--4
$800 to $999--5

$1,000 to $1,199--6
$1,200 to $1,399--7
Over $1,400-~8
(e) ¥How many people living with you who ave
not now working would take full-time jobs

1f they were offered to them (not neces-
sarily at OCAMA)?




127

(f) what is your age?

{g) Place of bhirth: Place in the biank the number
of the state or foreipgn country where you were
born in the list on Page 6 of this questionnaire.
1f place of birth was in Oklahoms, them also
indicate the county. (If the name of the foreign
country in which you were bora is not listed, then
print the name of that country in the blank.)

Btate

Foreign Country

County {{f in Oklahowa)

(h) Was your place of birth a farm? (Circle
the appropriate number.) Yage~l

Now»2
(1) Wwhat was the sipgle most important reason
for your accepting employment af OCAMA? {Read
all choices and then circle the number next te
the oue most important.)
Higher pay--1
Disliked previcus emplovewat--2
Disliked previous place of residence«-3
Desirved to return to Cklahomue-4
Desired to live in Oklahoma~-5
I was offered a transfer and had little cholce-~6
Opportunities for job advancement--7

Fringe Benefits (Paid vacation, _
retivement plan, ete.)--3

Other, please speeify o =9

(3) What was your last completed level of edugstion?
(Read all choices and then circle the ong appro-
priate letter.)
bid not graduate from high school sl

High school vocational program
graduate ' wolh



High school gemeral or college
preparatory program graduate

Two-year post-high school 1
Institute graduate other t
Okmulgee Tech

Graduate of post-high school
program other than Ckmulgee

Graduate of two-year program at
Okmulgee Tech

Completed an apprenticeship program
in trade
Graduate of a 1 program at a

two-year jun college

Graduate of a two-year junior college
in other than a technical program

Bachelor's degree or higher

Business, commercial, or secretarial
school

Other (Please specify)
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OKLAHOMA COUNTIES‘

STATES

CONTINENTS

Puerto Rico « o '«

COUNTY, CODE  COUNTY CODE STATE CODE CONTINENTS CODE
Adair o o o o o o o ¢« 01 LOgZan ¢ o o o o o o o 42 Alabama « o . o o OL Africa . . . 53
Alfalfae o o o o o o« ¢ 02 LOVE o o o o s o « « « 43 Alaska « « o o o 02 Asia .. o . . 54
Atokae o o o o o « o » 03 McClaine o o & ¢ o o o 44 Arizona , . + o . 03 Australia., . 55
Boaver o =« o o s » » Ob McCurtain . o « . . o 45 Arkansas. o o« . « O Canada . . . 56
Beckham + ¢ o o o » » 05 McIntosh . .. ... .4 California .. . 05 Cuba . ... 57
Blaine s ¢ « « o « o 0 06 MaJOr 4 4 o o« o o o 47 Colorado . . .. 06 Europe ... 38
Bryan + s+ o « o o o » 07 Marshall . . o . . . . 48 Connecticut . « » 07 Mexico . . . 59
Caddo o ¢ ¢ o o o« « 0B Mayes . o « o & 4 . o 49 Delaware (State). 08 South
Canadian e o o o o o + 09 Murray « « . . . . . . 50 Florida « o » . . 09 America . . 60
Cartor « « o« o » o « o 10 Muskogee (County) . « 51 Georgia + o o » o 10
Chorokee « o o » « « » 11 Noble (County) . . o . 52 Hawaii .« . . . . 11
Choctaw e« « o o.« o » 12 Nowata (County). . » . 53 Idaho « o « « « o 12
Cimarron « « o ¢ o » o 13 Okfuskee (County). . . 54 Illinois + . . . 13
Cleveland (County) . . 14 Oklahoma (County). . . 55 Indiana . « . . . 14
CO8L « « o o o =« o o « 15 Okmulgee (County). . . 56 Iowa o « « « o o 15
Comanche (County) o« - 16 0sage « + o o o o . . 57 Kansas® * * <+« 16
Cotton e« o o o o o o o L7 Ottawa . ., . . . . . .5 Kentucky, « « o « 17
Craig o« » o+ « « o » o« 18 Pawnee (County). . . . 59 Louisiana . .. . 18
Croek o 5 » » o o o « 19 Payne. « « o ¢ « o o o+ 60 Maine « « 5 &« o o 19
CuStor e o« o « « o « o 20 Pittsburgh « o« & « o o 61 Maryland . . . . 20
Delaware (County). . o 21 Pontotoc « + « . . . . 62 Massachusetts . . 21
Dewey (County) »  « » 22 Pottawatomie . . . . . 63 Michigan . » . . 22
ElliSe « o o o o o » o« 23 Pushmataha . + . . . . 64 Minnesota « « « « 23
Garfield o « « « « » o 24 Roger Mills. . . . . . 65 Mississippi . « . 24
GATVAN o o o o o o o 25 HROEOTS « v « « o o o o 66 Missourie « » » « 25
Grady o+ o e o o » o o 26 Seminole (County). . . 67 Montana . « + o . 26
Grant o « s o o o o o 27 . 5eQUOYah « 4+ 4 o . . . 68 Nebraska, + . . o 27
Greer + o o o s 0.5 + 28 Stephens . , . . . . .69 Nevada + . .. . 28
Harmon o o o « « o » « 29 Texas (County) . . . . 70 New Hampshire . . 29
Harper « o » « o ¢.o o 30 Tillman . ... .. . 71 New Jersey. . . . 30
Haskell (Count Yo o« 3l Tulsa (County) e o o 72 New Mexico . « « 31
Hughes o « o « o » o« « 32 Wagoner (County) e o o 73 New York o o o« o 32
Jackson.. « s+ « o « » « 33 Washington (County). . 74 North Carolina. . 33
Jofferson e« o « o o o 34 Washita. . . . . . . . 75 North Dakota. . . 34
Johnston « « o o o o » 35 Woods (County) . . . . 76 Ohice « « o « . . 35
KAY o o« o o o o o « « 36 ‘woodward (County). . . 77 Oklahoma (State). 36
Kingfisher (County). . 37 Oregone « « + « « 37
KLOWE o o s s o o o« o 38 Pennsylvania. . . 38
Latimere o o o o o » o« 39 Rhode Island. .. . 39
Loflores « o « o o & o 40 South Carolina. . 40
LincolNe o « ¢ o o o « 41 South Dakota. « « 41

Tennessee « « « o 42

Texas (State) « . 43

Utah ¢ = o o o « U4h

Vermont o« o « « o+ 45

Virginia. « « « o 46

Washington (State) 47

West Virginia . . 48

Wisconsin « « « « 49

Wyoming « « o » « 50

Distriet of

Columbias + « » 51
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OKLAHOMA CITIES
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Cromwell. . .~

CITY _CODE CITY CODE 'CITY CODE CITY CODE -
"Ada . ., . . 00l Cushing . 065 Luther. 129 Sand Springs 193
.Afton ... .. 002  Cyril , . , 066  Macomb. 130 Sapulpa . 194
"Agawam ., . , 003  Dale X 067 Madill, . . . 131 " Sasakwa . 195
_Agra . .. . . . 004 Davenport , 068 Mangum, , . . 132 Sayre , . ., , . 196
Alex . . . .. 005 Davis , ., ., . 069 Marietta, , 133 Seminole, , . , 197
Allen., ., . . . 006 Del City, . 070 Marlow. . . . 134 Sentinel. . , . 198
Altus , . . . 007 Dewey ., . . 071 Maud, . . ., . 135 Seward. . . . . 199

Alva . . . 008 Dibble . , 072 Maysville . . 136 Shattuck. . . 200

Amber . ., . . 009 Dover ., .. 073 McAlester - 137 Shawnee . . 201
Anadarko. . . . 010 Drumright , . 074 McLoud. 138 Skiatook . . 202

Antlers . . . 0ll Duncan, . .. 075 Medford . . 139 Snyder . 203
Apache . . . 012 Durant. ., ©.076 Meeker. . . . 140 Sparks - . 204
Arcadia . . . . O0l3 Dustin, ., . 077 Meridian.. . 141 Spencer . . . 205
Ardmore . . . . ‘014 Earlsboro . 078 Miami . . 142 Spiro - . . 206
Arkoma . ., . .. 015 -Eason . , 079 Midway. . . . 143 sStigler . . . . 207
. Asher . . , . . 016 Edmond. . 080 Midwest City, . 144 Stillwater. . 208
Atoka . .0« . 017 Elk City. 081 Mineco . . - 145 Stilwell. 209
Aydelotte . .. . 018 Elmore City- . 082 Moore - 146 St. Louis , 210

Barnsdall . . .. 019 El Reno . . 083 Morris. 147 * Stratford , 211

Bartlesville. . 020 Enid ., ., . 084 Mounds. . . . 148 Stroud . 212

Beaver . .. . 021 Erick . ., , 085 Muldrow - 149 Sulphpr . . . 213

Beggs .-. .. . 022 . Eufaula . 086 Mulhall . 150 Tahlequah . . 214

Bethany ... ., . 023 Fallis 087 Muskogee- 151 Talihina . 215
" Bethel Acres. ., 024 Fairfax . 088 Mustang - 152 Tecumseh 216

Binger. . . . . 025 . Fairview. 089 VWewalla - 153 Temple. . . . 217

Blanchard . . . 026 Fowler. 090 New Castle. 154 The Village - 218
" Boise City. ... 027 Frederick , . 091 Newkirk - » 155 Thomas . 219

Boley . , . . . 028 Fort Gibson -, 092 Nichols Hills - 156 Tipton - 220

Bowlegs . . , ., 029 Geary . . 093 Nicoma Park .- . 157 Tighomingo- 221

Bradley . . . . 030 Glencoe . . . 094 Ninnekah- . 158 Tonkawa - 222 -

Bristow . .- 031 Grandfield. 095 Noble - 159 Tribbey . 223
"Brooksville . . 032 Guthrie. . 096 Norman. . . . 160 Trousdale . . 224

Buffalo . ... .. 033 Guymon. 097 Nowata. . . . 161  Tryon . 225

Burns Flat,.:, . 034 Harjo . . . 098 oOilton. 162 Tulsa » - « . 226
~Byars . . . . . 035 Harrah, , , 099 Okarche . 163 Tuttle. . . . 227

Cache . ... . ., 036 Hartshorne. 100 ‘Okeene. . 164 .Uniomn City. 228

Calumet' , . . . 037 Haskell , 101 - Okemah. 165 Vvalley Brook. 229
"Calvin . . . . 038 Healdton. . 102 Okfuskee. . 166 Verden- « 230

Caney . . + . . 039 “Heavener, 103 * Oklahoma City . 167 Vinita. . 231

Carnegie. . . , 040 Hennessey . . 104 Okmulgee. 168 Wagoner . 232
"Carney. . . . . 041 Henryetta . | 105 Owasso. © 169 Walters . 233

Cashion . .. , 042 Hobart . 106 Paden . . 170 Wanetta - 234

Castle. . . . . 043 Holdenville 107 Pauls Valley 171 Warr Acres. 235

Cement. ... .., 044 Hollis, . 108 Pawhuska. 172 Warwick - 236
- Chandler. . . . 045 Hollywood . - 109 Pawmee. 173 Washington- 237

Checotah, , . ', 046 Hominy 110 Pearson . . . 174 Watonga - - 238
~Chelsea . . . . 047 Hooker . . 111 Perkins . . . 175 Waurika - . 239

Cherokee. . . . 048 Hugo . . 112 Perry . . 176 Wayne . . 240

Cheyenne. . , . 049 Jacktown. . 113 Picher., . . 177 Waynoka - . 241

Chickasha . , . 050 Jay . . 114 Piedmont, . . 178 Weatherford . 242

Choctaw , . . .- 051 Jenks . . . 115 Pink . . , . 179 Weleetka. 243

Chrisney. ., , . 052 'Jones , . .. . 116 Pocasset. 180 Wellston. , 244

Claremore , . . 053 Karns . . 117 Pocola. . . , 181 Wetumka . 245
-Cleveland . . . 054 Kendrlck 118 Ponca City. . 182 Wewoka- . 246

Clinton ., . . . 055 Klngflsher. 119 Poteau 183 Wheatland . 247

Coalgate. . . . 056 Konawa 120 Prague 184 Wilburton . 248

00111nsv111e .. 037 Krebs . 121 Pryor . . . . 185 Wilson 249

Comanche ',., , 058 Langston. . 122 Purcell . . . 186 Woodman . . 250

Commerce , . . - 059 Laverne . .'. 123 Richland 187 Woods - « 251
_Cordell . . . . 060 Lawton . . 124 Ringling 188 Wynnewood - - 252

Coweta . . . . 061 Lehigh 125 Ripley 189 Yale - . . - 253

Coyle . .. , . 062 Lexington . 126 Rosedale , 190 Yukon - 254

Crescent, . , . 063 Lima . 127 Rush Springs, 191

. 064 Lindsay . . 128 Sallisaw 192



oeAN CounTy

Logan County
oiw.o..f"E,my Oxdanwoma Counry
S v
3
N 82 3
: 8 i 1
3 5 o8 8
§1 (3 -, @ 89
M . SiNw 1ee .
39
9
<

Post Rd.
Township Rd,

C NE 7B NETZE™ 9 O

3

N
4 80 88 _ 3
& 3
o $
< ;f:T E
| Rene Ave. % Rene R4, H Reno R4 ~

§ Se is™ 77
Slse 29™ 76 se 2] .
[y
“ Tinker N3
86 3 39 sE44 Fiewd 87 BN
0y § ¥ & Y 75 9w
3 < < < ‘ 5 ﬁ §

£
N 4 71 493494 g 95 y 7 ” 13
3 T P 2 b :
c 3 3 o &
Cieveinnd cw&:;'yy 9 1 Cieverawo Counry l
OxLAtoma Crty Ciry Limims Oktanoma Civy N
Ly LimiTs V$-E
S

TCT



1.
2,

3.

3.

8.

9.

Information on Pre-testing of Questionnaire

How long did it cake you to complete the questionnaire?

Were there any questions which applied to you which you

did not answer?

If so, which onea?

Yes

132

No

Why?

what information was wanted?

Which ma?

- Were there any questions where you ﬁmmd it hard to understand

Yes

Ho

Here you able to lecate your residence on the map {i.f applicable)?

Did you find the questicomaire too long?
Where did you answer the questionnaire?
Any additional comments?

Education level

Yes

Yos _

At home

At work




OCAMA Labor Study Questionnaire

Note: All answers should be placed in the space provided at the right of the question.

1.

2,

3.

With few exceptions, your answer should consist of a number or a circle placed
around a number next to the appropriate response. In some cases the question may
clearly not apply to you and should be left blank. Please make all answers
(numbers, words, or circles) so that they can be read acourately. When using the
lists at the end of the questionnaire care should be taken that the proper list is
being used.

CLOCK NUMBER: Place your clock number in the space to the right. [7VI J l [ [ I

CURRENT ADDRESS:

(a) County. Place in the blank the number appearing next to the name
of the county in which you live. (X 1listing of counties and their
numbers is on page 6 of this questionnaire.)

{(b) Is your residence inside a city limits? (Circle the appropriate
number, ) Yesf----

Nowwacem

(¢) City. Place in the blank the number appearing next to the name
of the city in which you live, or' if your residence is outside
the city limits then the closest city. (A listing of Oklahoma
citles is on page 7 of this questionnaire. If the city in which
you live does not appear in the list then print the name of the
eity in the blank to the right.)

(d) If this is an Oklahoma City, Midwest City, The Village, Nichols
Hills, Bethany, Del City, or Warr Acres address, then locate your
residence on the map on page 8 of this questionnaire and place
the number of that area in the blank to the right.

(e) How long have you lived at this address? : Yoars
Months
(f) At this address do you (Circle the appropriate number.) Rentwewa
OWnenm—a

Live with parents or relatives—=e-

(g) If this residence is a farm, give its size in acres.

e o — e vt

1
2

!

1
2

3

ADDRESS WHEN HIRED BY OCAMA FOR THE FIRST TIME

Skip this question and go on to question 4 if your present address is the
same as your address when you were hired by OCAMA for the first time, If
your present address is not the same as your address when hired by OCAMA
for the first time, then complete question 3.

(a) If the address where you lived when first hired by OCAMA was in
Oklahoma, then place in the blank the number of the county and city.
(The same listing of counties and cities used in question 2 should
be used., If the city is not listed then print the name of the eity
in the blank next to the word city.") County

City
(b) If the address was not in Oklahoma, then place in the blank the

number appearing next to the name of the state (in the list of
states and foreign countries on page 6 of this questionnaire).

Air Force OC, 26 Jun 67-25M
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(1-6)

(7-8)

8

(10+12)

(13-14)
(15-16)

an
18

(19-21)

(22-23)

(24-26)

(27-28)



(e)

(d)

(e)

(£)

if the 2ddress was an Oklahoma City, Midwest City, The Village,
Nichols Hills, Bethany, Del City, or Warr Acres address, then
locate that address on the map on page 8 of this guestionnaire
and place the number of that area in the blank to the right.

At this address did you (Circle the appropriate number.) . Rentemw—

Live with parents or relatives—-w.-

Was this residence a farm? (Circle the appropriate number.) YesS—memm
NOmm—wewe

Is your present residence closer to OCAMA than your last

previous residence? (Circle the appropriate number.} YoSmaomn~
Nowaaaaw

1T your answer to question 3f was yes, was the main reason for
moving to your present residence to get closer to your work?
(Circle the appropriate number.) T —

TRAVEL TO WORK DATA

(a)

(b)
()

(4)

(£)

What is the driving distance from your home to the OCAMA parking
lot (one way based on the route normally taken to work)?
(in miles)

1

How long does it normally take to make this trip? (in minutes)
How do you normally get to work? (Circle the appropriate
number. )
Auto
Bus
- Bicycle

Motorbike or Motorecycle

Walk

Other (Please specify)

Do you belong to a car pool or ride club? (Circle the appropriate
number. ) YeSmmmam

What is the approximate amount of money. you spend each week for
transportation to and from work? If you drive an auto, calculate
the cost at 8¢ per mile for each mile driven in one week. (Hound

off your answer to the nearest dollar.)
what 1s your next best. alternative means of transportation to get
to work? (Circle the appropriate number.)

No other means of transportation available-
Auto
Bus
Bicycel

Motorbike or Motorcycle
Walk
Other (Please specify)

134

(29-30)

(3B

(32)

(33)

(34

(85-37)

(38-40)

(an

(42)

(43-44)

(45)



(g)

(b)

©

&)
(k)

&)

“(m)

. ?
If you live in Oklahoma City, Midwest City, Del City, The Village,
Nichols Hills, Bethany, or Warr Aores, is bus service avallable

from your present residence to OCAMA? (Clrole the appropriate number, )

YoBanaam
v » No..---;
If your answer to Ug was YES, but you do not use the bus service,
which one of the followling best describes your reason for not
rid;\.ng a bus? "~ (Circle- the one most appropriate number.)
- Costs more than my present means of trmsportation ----- ]

" Takes longer td gt to work by bus

Do not like to ride-a bus
Other (Pluu specify). .

I.i‘ your enswer to 4g was NO, would you use bus service Af 1t were
made available in the future, rather than your present ‘means of
travel to work? (Circle the approprizte mmber.) p CT-I—

How much farther would you bs willing to travel one-way to work
(not necessarily to OCAMA) than you now do? (in miles)

How much additional time would you be willing to spend in traveling
one-way to work (not necessarily to OCAMA)? - {4int minutes)

Would you move closer to OCAMA if housing like you now have were
available at an equal price? (Circle the appropriate number.) CT: -

NOmam—m-—

If you live 20 miles or farther from OCAMA why have you not
moved closer? {Circle | tho one most appropriate number.)

Inadequnte housing available closer to OCAMA

_Prefer area where now live t.o t.hat uurrounding OCAMAcecmcmcncacnaaaa

Olm home where now liv-

Prefer smaller city-

Present residence allows part-time forming

Job is temporary

“‘Pla.n t.o move in the near future-

Commuriity ties

~Family obligations
O_ﬁHor (Please specify)

5. WORK EXPERIENCE

(a)

(b)

How long have you worked at OCAMA? Years
Months

What shift are you now working? (Circle the appropriate number, ) Day----------
Swing-----f--

Graveyarde=e-

1l
2

1

N

£ W

n

BE - TRV Y. SR - NEC S S W
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(46)

47

(48) .

(49-50)
(51-52)

(53)

(54y

(55-56)
(57-58)

(59



6.

(e) Which gﬁg of the following best describes what you were doing just

before you were hired by OCAMA? (Circle the appropriate number.)

Employed at another AFLC

n

Employed elsewhere

In school

Housewife

Disabled

In the Armed Forces

Unemployed, but seeking employment

Other (Please specify)

@ =~ N A\n £ w

(d) Was your last previous job in Oklahoma? . (Leave blank if you have

held no other job.) (Circle the appropriate number.)

(e) Was your last previous job in Oklahoma City? (Leave blank if you

have held no other job.) (Circle the appropriate number.)

i}

YeSawan=

Nomermms 2

YoSwmans 1

[ Tanp— 42

(f) Was your work full-time farming when hired by OCAMA? (Leave blank

if you have held no other job.) (Circle the appropriate number.,)

(g) If you live 20 miles or farther from OCAMA, would you seek

employment nearer your place of residence if it were available?

(Circle the appropriate number.)

(h) If you have service at another AFLC installation, did you come

NOowmmmma 2

to OCAMA because of DOD phass-out? (Leave blank if you have never
worked at another AFLC installation) (Circle the appropriate number.) Yes-~ee= 1

(i) 1If your answer to 5h was YES, then indicate from which AFLC
installation you transferred. (Circle the appropriate number.)

PERSONAL DATA

(a) Are you (Circle the appropriate number.)

(b) What is the size of your family (including yourself) living
at your place of residence? '

(¢) How many other members of your family living with you work
(excluding yourself)?

Nomwmmew 2

Middletownees 1
Mobilesewmane 2

ROMO = = e e 3

Marriede=—e=- 1
Single~mmaees 2
Widowedewwaes 3

Divorcedwemm= = 4

B ]

(d) How many people living with you who are not now working would take

full-time jobs if they were offered to them (not necessarily at

OCAMA)?

136

(60)

(61

(62)

(63)

(69

(65)

(66)

&n

(68-69)

(19

(m



(e) What is your age?v

|

(f) Place of birth: Place in the blank the number (in the list on

(g}

(n)

page 6 of this questionnaire) of the state or foreign country
where you were born. If placs of birth was in Oklahoma, then also
indicate the county. (If the name of the foreign country in which
you were born is not listed, then print the name of that country in
the blank, )

Stat

Foreign Country-m-—e---

County (if in Oklahoma)

Was your place of birth a farm? (Circle the appropriate number.) p (-1 T—

What was the single most important reason for your accepting
employment at OCAMA? (Read all choices and then circle the
number next to the one most important.)

Higher pay:

Disliked previous employment

Desired to return to Oklahoma

Disliked previous place of residence

Desired to live in Oklahoma

I was offered a transfer and had little choice.

Opportunities for job advancement
Fringe Benefits (Paid Vacation, retirement plan, etc.)-e~mecu—aa

Other (Please specify)

(1) What was your last completed level of education? (Read all choices

and then circle the one appropriate letter.)

Did not graduate from high school

High school vocational program graduate

High school general or college preparatory program gréduat=

Two=year post-high school technical institute graduate other than
Okmulgee Tech

Graduate of post-high school trade program other than Okmulgee TeChwmw—mmmwa-

Graduate of two~year program at Okmulgee Tech

Completed an apprenticeship program in trad

Graduate of a technical program at a two-year junior colleg

Graduate of a two-year junior college in other than a technical programee-ee-

Bachelor's degree or higher

Business, commercial, or secretarial school

Other (Please specify)

!

N

O @~ o W\ F W

H - @ = &= O Q

<~

| ]

137
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(74-75)
(74-175)
7617

(78)

(19

(80)



OKLAHOMA COUNTIES

STATES

COUNTY CODE COUNTY CODE STATE CODE
Adair o+ o o ¢« o o o« « 01 LOgan ¢ o s o o o o o 42 Alabama o ¢ « o o OL
Alfalfae o o o o o o 2 02 LOVB o ¢ o o o o o o o 43 Alaska « +» o o o 02
AtokZe o o o o o » o o 03 McClain. . o o o o o o 4 Arizona . . . . . 03
Beaver ¢ s « ¢ o o o « O McCurtain . o o & o o 45 Arkansase. o o « o Ob
Bockham « « s o « « « 05 McIntosh + « ¢ o o . . 46 California .. . 05
Blaine o ¢ o+ « s s o o 06 Major .« . o 4 o o o . 47 Colorado - - . » 06
Bryan o+ s« o s o « o o 07 Marshall . . . . . . . ¥ Connscticut .. . 07
Caddo =« » ¢ s » o 6. o 0B Mayes . o . ¢ ¢ « o « 49 Delaware (State). 08
Canadian « o o « » « « 09 Murray . « ¢« .« « « . 50 Florida . « + . . 09
Carter « + « « « « « « 10 Muskogee (County). . . 51 Georgia « o o « . 10
Cherokée « o o« « « o « 11 Noble (County) . . » . 52 Hawaii . . . . . 11
Choctaw e« « « « o« « » 12 Nowata {County). . . . 53 Idaho « « &+ & « » 12
Cimarron « « « « o « o 13 Okfuskee (County). . . 5% TIllinois .+ « » . 13
Cleveland (County) . . 14 Oklahoma (County). . . 55 Indiana o . . . . 14
Coal o o o o « a o « » 15 Okmulgee (County). . - 56 Iowa o « « « o » 15
Comanche (County) o » 16 0sage + o« + o o o o . 57 Kansas® * = < + « 16
Cotton « o o o o o » « 17 Ottawa . . . . . . . . 58 Kentuckye « « o o 17
Craig « o « « o+ o « » 18 Pawnee (County). . . . 59 Louisiana . . . . 18
Croek o o « o o o s + 19 Paynes « « o o « o o o 60 Maine « « « + . o 19
Custer o «» v o « o « o 20 Pittsburgh « « « o o » 61 Maryland . . . . 20
Delaware (County)s. « » 21 Pontotoc + « « . . . . 62 Massachusetts . . 21
Dewey (County) . « « . 22 Pottawatomie . . . . . 63 Michigan . . . . 22
ELLiSe « o o « o o o o 23 Pushmataha . . . , . . 64 Minnesota . . . . 23
Garfield « + o o « » o 24 Roger Mills. . . . . . 65 Mississippi » o - 24
GAPVAN o o o o o o o « 25 ROZOTS v o ¢« v o o« o o 66 Missouris « ¢ » & 25
Grady e+« o o o+ o o o 26 Seminole (County), . . 67 Montana . . . . . 26
Grant e o o ¢ o v o « 27 Sequoyah & « o . . . . 68 Nebraska. . « « . 27
Gro®r i « o » o o o + 28 Stephens « + v o . . ., 69 Nevada + & « o . 28
HArMON « o o« o o o o « 29 Texas (County) . . . . 70 New Hampshire . . 29
Harper « « o oo o o o 30 Tillman ., . ... . 71 New Jersey. . . « 30
Haskell (County) . « o 31 Tulsa (County) . . . . 72 New Mexico . . . 3l
HugheS « o+ o o o« o o « 32 Wagoner (County) . , . 73 New York - . . . 32
Jacksons. o s « o » o » 33 Washington (County). . 7% North Carolina. . 33
Jofferson e « + o « o 34 Washita, . . o . . . . 75 North Dakota. . . 34
Johnston + « « « » o » 35 Woods (County) . . . . 7 Ohice + + o ¢« o 35
KAY o o « o o o o o o 36 Woodward (County). . . 77 Oklahoma (State). 36
Kingfisher (County). . 37 Oregone « o o « » 37
KioWZ o o o o o o = 4 38 Pennsylvania. . . 38
Latimere « o o o« o o o 39 Rhode Island. « . 39
Loflores o o o o o & o 40O South Carolina. . 40
1incolne o o o o o & o 41 South Dakota. o . 41
Tennessee « « « o 42
Texas (State) . . 43
Utah o o o o o « 44
Vermont « o « « « 45
Virginiae. « « « » W6
Washington (State) 47
West Virginia . . 48
Wisconsin « « « « 49
Wyoming « « « « . 50

District of
Columbiae o « o 51

Puerto Rico - .

52

CONTINENTS
CONTINENTS CODE

Africa . .
Asia . .
Australia.

Canada
Cuba .
Europe
Mexico
South

°

America

°

s+ s 0 8 s @
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OKLAHOMA CITIES

139

Cromwell. . .

. 192

CITY CODE  CITY CODE CITY CODE CITY CODL:
Ada . . . . . 001  Cushing . 065 Luther. 129 Sand Springs 193
Afton . .. . , . 002 Cyril , . 066 Macomb, ., , , 130° Sapulpa . . . . 194
Agawam - . . , . 003 Dale . , 067 Madill. o 131 Sasakwa , ., , ., 195
“Agra ., . . . 004 - Davenport . 068 Mangum, , . . 132 Sayre . . . . 196
Alex . . . . 005 Davis .. , . . 069 Marietta, . 133 Seminole, ., 197
Allen o % .. . ‘006 Del City, . 070 Marlow. . ., 134 * Sentinel, , . 198
Altus . . . 007 Dewey . . . . 071 Maud, . . . 135 Seward. . . . 199
Alva . . . . . . 008 Dibble |, 072 Maysville . 136 Shattuck. . . 200
Amber . . . . 009 Dover , ., . , 073 McAlester - - 137 Shawnee . . 201
Anadarko. . . . 010 - Drumtight ., . ., 074 McLoud. . . . "138 Skiatook . . 202
Antlers .. . 011 Duncan, ,., . .- 075 Medford . . - 139 Snyder 203
Apache . . . 012 'Durant. , . . 076 Meeker. . 140 Sparks . - 204
Arcadia , , ., . 013 Dustin, ., . . 077 Meridian. . 141 Spencer . . 205
" Ardmore , . , ., Ol4 Earlsboro’'., . . 078 Miami . . . 142 Spiro - - . . 206
Arkoma ..., . 015 Eason . .. 079 Midway., . . . . 143 Stigler . . . 207
Asher . ., . . 016 Edmond, . . . 080 Midwest City, . 144 Stillwater. 208
Atoka , ... . ," 017 Elk City, . . 081 Minco « . . . 145 Stilwell. 209
Aydelotte . 018 Elmore City . 082 Moore - 146 . St. Louis , 210
Barnsdall .., . Ol9 E1 Reno .. 083 Morriss 147 Stratford ., . 211
- Bartlesville. . 020 - Epid . 084 Mounds. . .. . - 148 Stroud ., ., 212
Beaver . . . 021 Erick . . ., 085 Muldrow . . 149 Sulphur . . 213
Beggs .. . . . 022 FEufaula , 086 Mulhall - . 150 Tahlequah . , 214
"Bethany , . . . 023 Fallis . 087 Muskogee- 151 Talihina 215
Bethel Acres. . 024  Fairfax , ., . 088 Mustang - - . 152 Tecumseh 216
Binger. . . . 025 Fairview, 089 Wewalla - 153 Temple. .. 217
-Blanchard . . . 026 Fowler. 090 New Castle: ... 154 The Village - 218
Boise City. . . 027 Frederick . 091 Newkirk . ¢« . . 155 Thomas - 219
Boley ., . . . 028 Fort Gibson . ‘092 Nichols Hills - 156 Tipton . . . 220 .
Bowlegs . . . . 029 Geary . : 093 Nicoma Park . . 157 Tishomingo- 221
. Bradley . . . . 030 .Glencoe ., ', . 094 Ninnekah. . - . 158 Tonkawa - 222
 Bristow', .. .. 031 . Grandfield. . 095  Noble . . 159 Tribbey . . . 223
‘Brooksville . . .032 Guthrie. . 096 Norman. . 160 - Trousdale - 224
Buffalo . ., . . 033 Guymon. 097 Nowata. ‘161 Tryon 225
Burns Flat. ... . 034 Harjo . . . . ‘098 Oilton. 162 Tulsa . . 226
Byars . . .. . 035 Harrah, , .- 099 Okarche . 163 Tuttle. . . 227
-Cache . . .-, . 036  Hartshorne., ., 100 Okeene. . . 164 Union City. 228
Calumet | .-, ., 037 Haskell , . 101 Okemah, . 165 Valley Brook. 229
Calvin , , . . 038 Healdton; 102 Okfuskee. . ., . 166 Verden. . . . 230
Caney . ... . . 039 Heavener. . . 103 Oklahoma City 167 Vinita. - . 231
Carnegle. . . . 040 Hennessey . . 104 Okmulgee. .. 168 Wagoner - 232
Carney. . . . .- 04l Henryetta . . 105 Owasso. . 169 Walters . 233
Cashiom . . . . 042 'Hobart .. . . . 106 Paden , . . . 170 Wanetta . . 234
.Castle, . . . .. 043 Holdenville ., .. 107 Pauls Valley. 171 Warr Acres- 235
Cement. . . . . 044 Hollis, , 108 Pawhuska, 172 Warwick . - 236
Chandler. , . . 045 Hollywood . , 109 Pawmee. 173 Washington. 237
-Checotah, , . 046 Hominy . i 110 Pearson . 174 Watonga - 238
Chelsea . .., , 047 Hooker . . 111 Perkins . . . 175 Waurika . 239
Cherokee, . . . 048 Hugo . ., . . 112 Perry . 176 Wayne - 240
Cheyenne. . . , 049 Jacktown, . . 113 ‘Picher, . . . 177 Waynoka . 241
. Chickasha , . . 050 Jay , ... 114 Piedmont. , ., 178 Weatherford . 242
" Choctaw . .., . 051" Jemks , . . , 115 Pink . . . . 179 Weleetka. 243
Chrisney, .. . 052 Jones . . . . . 116, Pocasset. . 180 Wellston, 244,
Claremore . . . 053 Karns . , . . 117 Pocola. . ., . 181 Wetumka . 245
Cleveland.. . .. 054 Kendrick, . 118 Ponca City. . 182 Wewoka- . 246
Clinton . . . . 055 Kingfisher. ', 119 Poteau 183 ‘Wheatland . 247
Coalgate. . . . 056 Konawa 120° Prague . , 184 Wilburton - 248
. Collinsville. . 057 Krebs . 121 Pryor . 185 Wilson 249
Comanche . 058 "Langston. . . 122 Purcell . ., 186 Woodman - 250
Commerce . . . 059 Laverne . .’ 123 Richland , 187 Woods - 251
Cordell , . . . 060 Lawton . . , . 124 Ringling . 188 - Wynnewood - 252
Coweta . . . 061 Lehigh . 125 Ripley © 189 Yale 253
Coyle . . . . 062 Lexington . . 126 Rosedale 190 Yukon . 254
Crescent. , . .. 063 . Lima -, . 127 Rush Springs. . 191
. 064 - Lindsay . . 128 Sallisaw .
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neriy 1o OCACU (Ray Grimes/2666) 80 JUN 1967

ATTN OF:

141

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS OKLAHOMA CITY AIR MATERIEL AREA (AFLC)
TINKER AIR FORCE BASE. OKLAHOMA 73145

susJECT: Raquest for personnel Data (OCAMA Labor Study Survey)

TO:

All Directorates and Staff Offices

1. An OCAMA Labor Study has been approved by the Commander. The purpose
of the study is to obtein statistical data on employee commuting patterns
and other vital statistics which are not available from the personnel rec-
ords. This information will be used by OCAMA and local civic and state
organizations to improve community services.

2. A supply of questionnaires is furnished your organization for each
employee as indicated on the attached stat listing., Request survey forms
be completed in the following manner:

a. Forms should be completed by all employees presently on duty and
forwarded to OCACU no later than 14 July 1967. Employees should be

- encouraged to complete the questionnaires as soon as possible, and these

should be sent to OCACU as they are turned in. A check mark should be
placed by the name of each employee on the stat 1listing when he returns

" his completed questiommaire.

b. Questionnaires for employees who are on ennuel or sick leave may be
held until 10 Aug 1967. During this time, questionnaires should be
completed and forwarded as employees become available, On 10 August, the

stat listing, together with remaining questionnaires, will be forwarded
to OCACU,

c. In the event an employee on your listing has been transferred to
another organization, the questionnaire should be forwarded to him at his
new organization. If the employee's new organization is not known, then
his name and questionnaire should be sent to OCACU.

d. The name of an employee who has been transferred into your organ-
ization should be added to the stat 1listing and, upon receipt from his
previous assignment, his questionnaire completed and forwarded to OCACU,

e. A line should be drawn through fhe name of all employees who
have been separated.

3. It is requested that your support and prompt attention be given to

+egompleting thesurvey as expeditiously as possible.

el
2 Atch
B: £: FORREST, Colonel, YSAE 1. Stet Listing

Chief of Personnel 2. Questionnaires



APPENDIX B

QUESTIONNATIGE USED BY RICHARD W. POOLE
TO SURVEY OCAMA EMPLOYEES IN 1960
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GLOCK NUMBER :
FULL BAME:

i,

2.
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OCAMA LABOR STUDY

(Lasty  (First) T GMidd e
{read questions carefully before answering)

CURRENT ADDRESS: ___ | e
(Numbar & Street or Rural Rt) (City) {(County)

() Y8 your residence inside a city limita?
{Circls one); YES NG

(1} If No, then give distance and direction from nearest
town (For example: 2 wiles 5.E. of Shawnee):

T@iiies)  (bizection)  (Town)
(b) 1If this is an Okishows City addyess, give the ares in which
located.
{Cizcle one): SR 4] W NE
(¢) How long have you lived at this address?

—T00T8,____ mwenths,

{d) Do yor {(Check m) reut, own, L live with
o ‘ parents or relae-

{¢) If this residence is a farm, give its size. o BCTEs,

ADDRESS WHEN HIRED BY OCAMA for the First Time. (WOTE: If game
as above, write in “SAME" and skip Questions 2a, 2b, 2e¢, & 24.)
Glve ONLY City, County, and State:

Tity == If rural, List dlrection snd distance From nearest town

(2) 1If this was an Oklahoma City address, give the area in which
located »
(Circie one): SE 5 N -

(b) At this addrees did you {Chock one): _ _ _ vent,  _ ___own,

Jiive with parents or relatives.
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{c)y 1f this residence was a faym, give fts size: e BETRE
{d) Was the main reason for moving from this addreﬂs to get you
closer to work?
(Circle one): YES NO
3. TRAVEL TO WORK DATA:

(a) What is the driviag distance from your home to the GCAMA
parking lot (One-way based on route normally taken to work)?

_ miles

(b) How long dows it gormally take? e, WinuLes

{c) How do you normelly get to work? {Circle cmd}z

BUS LUTO BICYCLE WALK . .1If Othex, specify

(4) Do you balong o a car pool? (Circle ome): YES  NO
(a) How lomg have you worked for OCAMAT __ vears & _____ wmonths,
(b) Place of Birth: & s OF |

" (County)  {State) (Foreign
Gountry)

(c) Was your place of birth a farm? (Circle one): YES HO

{d) Are you {Circle one): SINGLE MARRIED WIDOWED

{e) If MARRIED, does your spouse work? (Clrcle one): YES B

(£) Your sge . .




APPEDIX €

DETAILED CHARACTERISTICS OF

The data presented in the foil@iﬁg tables were organized in the
following mammer. Rach employee was imitially classified into a
graded, wageborad, foreman, or labover petsemml nhsniﬁmtiom Thesy
sategories ware then combined and an coployes classified as salaried
{graded) or hourly {wageboard, foreman, or laborer) on the basis of
the menner in which their mmmfatian wps stated and similarites io
the type of position held. The graded personnel classification is com
posed of clerical and administrative employees who are usually referred
to as “white collar” workers., The hourly classification contains
enployees who ave usually invelved in physical labor. They are come
monly referred to as "blue collar" or production workers. This
division futo saliried and hourly persouncl is logical since the nafure
of waxin is considerably different in each classification. In addition
te the above dichotomy, the ewployees in each of the two personnel
c¢lassifications were further classified by sex, where applicable.

This wmanner of data organization was utilized by Poole in his study of
the GCAMA work force. Thus, comparable data on selected geperal
characteristics of the OCAMA labor force is availabie for the two
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TABLE I

DISTRIBUTION OF EMPLOYEES BY COUNTY OF RESIDENCE BY SEX »
(For All Employees, Salaried Employees, and Hourly Employees)

All Employees Salaried Employees . Hourly Employees
County Total - Male Female Total . Male Female Total Male Female
Blaine « « « ¢« + « v 4 e o 2 2 ——— 2 2 ———— - .- _———
Caddo « s e 6 s s s s s e 9 8 1 1 1 -——- 8 7 1
Canadian « « ¢« ¢ « o« + « .+ . 143 113 30 47 22 25 96 i 91 5
Carter « « + s+ o s e s ow e o 2 2 —— ) —-——— - ——— - 2 2 —-e
Cleveland =« « ¢« « « « o o« & 1,464 1,200 264 679 474 205 785 726 59
Comanche « « « ¢ « ¢« o« ¢ o & 1 _——— . 1 1 _—— 1 ——— -—— -
Garvin + + + s o 4 4 e e e W 28 27 1 4 3 1 24 24 ---
Grady « « ¢ + ¢ 0 o . oe . 145 120 25 36 23 13 109 97 12
Hughes + « ¢« ¢« « o « « o+ & & 28 26 : 2 1 1 - 27 25 2
Johnston « « « + ¢ + o ¢ . . 1 1 --- : 1 1 - . - - ---
Kay » « ¢ ¢ o s 0 0 0 s 3 3 -—- 1 1 ——- 2 2 -——
Kingfisher . « . « « « . . . 14 11 3 3 2 1 on 9 2
LeFlore:s « ¢« ¢ o o ¢ & « o 1 . 1 —-—— ——— [ ——— 1 1 . -
Lincolne « « « o « « » & + & 390 317 73 107 57 50 283 260 23
LOgan + « + « o ¢ v 4 s 4 245 196 - 49 66 36 30 179 160 19
McClaine « o « o o o =« o« + 171 145 26 41 27 14 130 118 12
McIntosh + ¢ ¢ ¢ ¢ ¢ o « o & 1 1 -——— 1 1 .- .- ——— ——-
Muskogee + .« .+ o ¢ o o . . 1 1 —— ——— ——— ——— 1 1 -——
Noble et e e e e e e 1 1 [y - -—— ——— 1 1 .-
Okfuskee .« ¢« o ¢« ¢ ¢ o o o & 76 62 14 16 8 8 60 54 6
Oklahoma « « « « ¢ s. s o « = 15,986 11,784 4,202 7,802 . 4,476 3,326 8,184 7,308 816
Okmulgee « « » « « ¢ & « o & 5 5 ——— 1 1 - 4 4 ———
Pawnee 2 2 -—- - - -—- 2 2 .-
Payne e s e e s s s e 6 6 -—— 1 1 ——— 5 5 -
Pittsburg . . 1 1 —— ——— -——— ——— 1 1 -
PontotoC « « o « s o o » o 7 6 1 2 1 1 5 5 -
Pottawatomie . - + « « .+ .« . 1,764 1,339 425 515 286 229 1,249 1,053 196
Seminole .+ « « ¢« ¢« ¢ 4 ¢ o . 288 235 53 38 26 12 250 209 41
Washington . . « « « « . .+ . 1 1 - -——- [ - 1 1 cm-
29 COUNTY TOTAL - . . - . . 20,786 15,616 5,170 ) 9,366 5,450 3,916 11,420 10,166 1,254

anT



DISTRIBUTION QF EMPLOYEES BY CITY OF RESIDENCE OR NEAREST RESIDENCE BY SEX AND BY JOB CATEGORY

TABLE II

(Cities Listed Alphabetically)
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Al]l Employees b

Number of Employees Reporting As

a Job Category City of City Nearest
City and County Total Male Female Salaried Hourly " Residence Residence
Ada, Pontotoc , s e 7 6 1 2 5 3 4
Agra, Lincoln , , . , ., . 3 2 1 1 2 1 2
Alex, Grady . , . ., .., 5 4 1 2 3 1 4
Amber, Grady. - N 3 3 .- 1 2 2 1
Anadarko, Caddo . e 2 1 1 1 1 2 ---
Apache, Caddo . . . . . 2 2 --- - 2 1 1
Arcadia, Oklahoma * 27 22, 5 6 21 11 16
Ardmore, Carter ° °* 1 1 - - 1 1 ---
Asher, Pottawatomie - . 12 10 2 2 10 3 9
Aydelotte, Pottawatomie . 1 --- 1 - 1 1 -
Bethany, Oklahoma . 158 129 29 90 68 151 7
Bethel Acres, Pottawatomle 26 23 3 15 11 12 14
Binger, Caddo . . . . . . 3 3 ——- 1 2 - 3
Blanchard, McClain 57 b4b 13 15 42 37 20
Boley, Okfuskee . 5 5 -——- —— 5 3 2
Bowlegs, Seminole . 5 4 1 - 5 1 4
Bradley, Grady. . 1 1 - —— 1 1 -—
Byars, McClain. . 2 2 ——— 1 1 1 1
Calvin, Hughes. 1 1 --- - 1 - 1
Carney, Lincolmn . . . 6 6 ——- -—- 6 2 4
Cashipn, Kingfisher . . 8 6 2 —— 8 2 6
Castle, Okfuskee. , . . 4 4 --- -- 4 3 1
Chandler, Lincoln . 51 40 11 16 35 33 18
Checotah, McIntosh, 1 1 -—- 1 - -——- 1
Chickasha, Grady. 48 43 5 12 36 45 3
Choctaw, Oklahpma . 309 229 80 114 195 207 102
Cleveland, Pawnee -, 2 2 m—- --= 2 2 -
Coyle, Logan. ' 2 1 1 1 1 --- 2
Crescent, Logan . . 12 10 2 1 11 7 5
Cromwell, Seminole, 5 5 -——— 1 4 - 5
Cushing, Payne. 3 3. - - 3 1 2
Dale, Pottawatomie. 34 27 7 9 25 8 26
Davenport, ‘Lincoln, . 10 10 --- -—- 10 7 3
--Del City, Oklahoma. ., 2,126 1,570 556 1,172 954 2,096 30
‘ Dewey, Washington . . 1 1 --- - 1 1 -
pibble, McClain . . . 8 8 - - 8 1 7
Dover, Kingfisher , 2 1 1 1 1 1 1
Drumright, Creek 1 1 ——- —--= 1 -—- 1
Dustin,. Hughes. . 1 1 .- ~r- 1 -— 1
Earlsboro, Pottawatomle . 35 30 5 5 30 12 23
Edmond, Oklahoma... . . . . 217 186 31 96 121 198 19
Elmore City, Garvin . . . 1 —-- 1 “m- 1 1 —--
"El Reno, Canadian . . . . . . 57 48 9 15 42 54 3
* Fallis, Lincoln . . . . . 2 1 1 2 - 2 -
Fowler, Lincoln , . , . 3 2 1 == 3 -— 3
Guthrie, Logan 208 164 44 57 151 155 53
Harjo, Pottawatomie , . . 1 1 --- - 1 -— 1
Harrah, Oklaghoma . . . . 172 130 42 54 118 83 ' 89
Heavener, LeFlore . . 1 1 - -—- 1 1 .-
Henryetta, Okmulgee . 3 3 -— 1 2 1 -2
Holdenville, Hughes , 24 22 2 2 22 15 9
Jacktown, Lincoln . . 1 1 — -—= 1 -——- 1
Jones, Oklahoma . . 76 59 17 21 55 53 23
Kingfisher, Kingfisher 6 6 -—- 2 4 4 2
Konawa, Seminole. . . 23 22 1 3 20 5 18
Langston, Logan . e e 5 5 --- 1 4 4 1
Lawton, Comanche. . . . . . . 1 -—- 1 1 - 1 —-r
Lexington, Cleveland . 45 42 3 4 41 21 24
" Lima, Seminole, . . ., . . 6 5 1. - 6 4 2
Lindsay, Garvin . 10 9 1 2 8 3 7
Luther, Oklahoma . 23 20 3 7 16 14 9
Macomb, Pottawatomie . 18 12 6 2 16 1 17
Maud, Pottawatomie & Sem).nole . 40 31 9 6 34 26 14
Maysville, Garvin . . “ e 8 8 - 1 7 4 4
McAlester, Pittsburg. 1 1 - -— 1 1 e
McLoud, Pottawatomie . 157 113 44 48 109 96 61
Meeker, Lincoln . . 118 89 T 29 38 80 41 77
Meridian, Logan . . e 4 4 - 1 3 -—- 4
Midwest City, Oklahoma, . 4,749 3,367 1,382 2,798 1,951 4,678 71
Minco, Grady. . 41 28 13 10 31 27 14



TABLE II (Continued)
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All Emp loyeesb

Number of Employeés Reporting As

Job Category City of City Nearest

City and County? Total Male Female Salaried Hourly Residence Residence
Moore, Cleveland . . . « + . . . 585 464 121 250 335 562 23
Morris, Okmulgee . . « « « . . . 1 1 ——- --- 1 -—- 1
Mulhall, Togan » « « + « = . & . 3 3 -—- -—- .3 3 -—-
Muskogee, Muskogee . . . . . . . 1 1 --- .- 1 -—- 1
Mustang, Canadian . . . . :+ . . 34 23 11 14 20 25 9
Newalla, Oklahoma . . . . . . . 53 40 18 19 39 25 33
New Castle, McClain . . . . . . 14 10 4 5 9 8 6
Nichols Hills, Oklahoma . . . . 19 13 6 11 8 18 1
Nicoma Park, Oklahoma . . . . . 172 139 33 63 109 142 30
Ninnekah, Grady . . . . . . . . 1 ——- 1 --- 1 --- 1
Noble, Cleveland . . . . . . . . 64 59 5 13 51 41 23
Norman, Cleveland . . . . . . . 680 555 125 390 290 644 36
_Okarche, Canadian & Kingfisher . 2 1 1 .1 1 1 1
Okemah, Okfuskee . . . « . . . . 10 9 1 1 9 5 5
Okfuskee, Okfuskee . . . . . . . 2 2 - - 2 2 ---
Oklahoma City, Oklahoma,

Canadian, & Cleveland . . . . 7,579 5,654 1,925 3,204 4,375 7,489 90
Okmulgee, Okmulgee . « « + . . . 2 2 ——- --- 2 2 ---
Paden, Okfuskee . « . . . « . . 50 40 10 9 41 23 27
Pauls Valley, Garvin . . . . . 4 4 -—- 1 3 3 1
Pearson, Pottawatomie . . . . . 4 3 1 2 2 1 3

- Perry, Noble . . . «. . . « .+ . . 1 1 -—— -—- 1 1 ---
Piedmont, Canadian . . . . . . . 5 5 - 2 3 5 -—-
" Pink, Pottawatomie . . « . . . . 7 6 1 --- 7 -—- 7
Pocasset, Grady . » « + - « . . 4 3 1 1 3 - 4
Ponca City, Kay =+ « + « « « . . 3 3 _—— 1 2 3 “——
Prague, Lincoln . . . « « . - 71 61 10 12 59 31 40
Purcell, McClain « - « « - « . . 64 57 7 12 52 44 20
Sasakwa, Seminole =« « . + . . . 5 5 - - 5 3 2
Seminole, Seminole « - + - . - 168 123 45 21 147 104 64
Seward, Logan = + ¢ » <« - . 1 1 -—-- 1 -—- 1 ---
Shawnee, Pottawatomie =+ + - . 1,183 906 277 359 824 945 238
Sparks, Lincoln =+ « » « » « . 13 10 3 2 11 2 11
Spencer, Oklahoma =« : + « - - . 198 148 50 72 126 171 27
Stillwater, Payne = » » = * - . 3 3 - 1 2 3 -
St. Louis, Pottawatomie - . . 8 8 - - 8 1 7
Stratford, Garvin« + + « » - - . 5 5 - 1 4 -—- 5
Stroud, Lincoln =« » « - + - . 9 8 1 1 8 2 7
Tecumseh, Pottawatomie + -+ + . 243 176 67 70 173 184 59
The Village, Oklghoma - - -+ - - 78 64 14 54 24 76 2
Tishomingo, Johnston - - + + - . 1 1 - 1 - .- 1
Tribbey, Pottawatomie - - - - - 1 1 --- - 1 -—- 1
Trousdale, Pottawatomie - - - . 3 3 - 1 2 ——- 3
Tryon, Lincoln « » « - ¢ + + » - 12 11 1 2 10 5 7
Tuttle, Grady =+ + + < - * - . 34 31 3 8 26 23 11
Union City, Canadian « -« - - 3 2 1 1 2 3 e
Valley Brook, Oklahoma - - - - 30 28 2 7 23 26 4
Verden, Grady« +« ¢« + = - + = * . 1 1 - -—— 1 1 -
Wanette, Pottawatomie =+ + -+ - . 8 7 1 1 7 - 8
Warr Acres, Oklahoma -« -« - -+ - . 77 55 22 - 44 33 72 5
Warwick, Lincoln =« - « - ¢ - - . 10 10 - 2 8 3 7
Washington, McClain -« = - - - . 13 13 --- 5 8 8 5
Watonga, Blaine * = « + + + - . 2 2 .- 2 --- 2 -
Wayne, McClain «= = « + =+ « - - 15 12 3 2 13 7 8
Weleetka, Okfuskee + <« + = -« - . 2 2 - - 2 1 1
Wellston, Lincoln =« + » + < - 50 42 8 18 32 30 20
Wetumka, Hughes =+ = « + « + - . 2 1 1 - 2 1 1
Wewoka, Seminole » +» -+ - * . . 67 64 3 5 62 40 27
Wheatland, Oklahoma . . . . . . 4 4 - 1 3 4 -
Woods, Oklahoma - + « « « . . . 2 1 1 1 1 2 _——
Yukon, Canadian . + + « « & « . 36 30 6 13 23 34 2
All Other . « « o & « « o « &« . 48 37 11 17 31 34 14
TOTAL - « « % ¢+ o o v o v e . 20,786 15,616 5,170 9,366 11,420 19,019 1,767

E) . ;
Some cities are in more

than one county.

For these cities, more than one

county is listed.

bSome individuals reporting a city as nearest their place of residence may live in a county other than the one in which
the city is located. Thus, a summation of the foregoing figures for cities in a given county may not yield the county
total. The extent to which this occurs can be determined by comparing this table against Table 46.



DISTRIBUTION OF EMPLOYEES BY YEARS OF SERVICE BY SEX

TABLE III

(For All Employees, Salaried Employees, and Hourly Employees)

All Employeeé

Salaried Employees

Hourly Employees

Years of Service Total Male Female Total - Male Female Total Male Female
Under 1 year. . e e 2,774 1,547 1,227 1,081 436 645 1,693 1,111 582
1. . .. 1,779. 1,208 571 617 259 358 1,162 949 213
2. e e e e 1,967 1,528 439 695 346 349 1,272 1,182 90
3. . 710 489 221 472 262 210 238 227 11
4, .. . 397 261 136 201 72 129 196 189 7
5. . . . . . 732 586 146 365 223 142 367 363 4
6. . . ... 725 561 164 377 220 157 348 341 7
7. . . 481 361 120 300 181 119 181 180 1
8. . 500 377 123 309 188 121 191 189 2
9. . e e . . 490 353 137 327 197 130 163 156 7
10... . .. . 348 238 110 212 108 104 136 130- 6
11, . . . . 438 322 116 272 159 113 166 163 3
12, e e e e 486 396 90 261 175 86 225 221 4
13, . .. 348 251 97 197 102 95 151 149 2
14. ... . 292 201 91 167 77 90 125 124 1
15, . . . 840 685 155 364 232 132 476 453 23
16, . . 1,391 1,042 349 578 310 268 813 732 81
17. . . .. 1,233 1,047 186 443 282 161 790 765 25
18. . 532 436 96 217 141 76 315 295 20
19. v e 798 697 101 305 238 67 493 459 34
20, . ... . . 1,014 944 70 379 332 47 635 612 23
21, . . e e e e e 493 461 32 217 195 22 276 266 10
22, ... ... . ... 428 364 . 64 190 143 47 238 221 17
23, e e 293 224 69 144 86 58 149 138 11
24, . 428 303 125 203 122 81 225 181 44
25, . . 817 685 132 449 342 107 368 343 25
260 . ... .. 52 49 3 24 22 2 28 27 1
TOTAL . 20,786 15,616 5,170 9, 366 5,450 3,916 11,420 10,166 1,254
MEDIAN YEARS, S e e .. 9 11 4 9 12 6 9 11 1
NOTE: Data do not include

employees reporting less than one month of service.



DISTRIBUTION OF EMPLOYEES BY LEVEL OF EDUCATION, BY SEX

TABLE IV

(For All Employees, Salaried Employees, and Hourly Employees)

All Employees

Salaried Employees

Hourly Employees

Level of

Education Completed Total Male Female Total Male Female Total Male Female
None . . e e e e e . . 18 15 3 7 5 2 11 10 1
1st Grade . e e .. . 3 3 - --- ——— -—- 3 3 ---

2nd Grade . e e e e . 9 9 -——- --- --- -——— 9 9 -

3rd Grade . . . . e . 27 27 -—- --- -——— -—- 27 27 -

4th Grade c e . .. . 58 57 1 1 1 - 57 56 1
5th Grade . . . . . . - 111 109 2 2 2 - 109 107 2
6th Grade e e e e e e . 180 176 4 6 5 1 174 171 3
7th Grade . e e e . . 422 401 21 21 15 6 401 386 15
8th Grade . « « + . . . . 1,637 1,492 145 166 124 42 1,471 1,368 103
9th Grade - e e e e e . 837 728 109 135 97 38 702 631 71
10th Grade . o« e e e . 1,240 996 244 262 161 101 978 835 143
11th Grade . « « . . . . 1,081 798 283 310 165 145 771 633 138
12th Grade -« « « « « « & . 10,779 7,372 . 3,407 5,274 2,548 2,726 5,505 4,824 681
1 Year College . .« e e . . 991 727 264 652 409 243 339 318 21
2 Years College . . e . . 684 527 157 470 323 147 214 204 10
3 Years College . . . . . 315 254 61 225 171 54 90 83 7
4 Years College - No Degree . 99 78 21 73 54 19 26 24 2
Bachelors Degree . . . . . . 1,176 973 203 1,106 906 200 70 67 3
Graduate Work . .« e e . . 281 248 33 272 240 32 9 8 1
TOTAL .« « « . . e . 19,948 14,990 4,958 8,982 5,226 3,756 10,966 9,764 1,202
MEDIAN YEARS . . . . . . 12 12 12 12 12 12 12 12 12

NnNneCT



TABLE V

DISTRIBUTION OF EMPLOYEES BY DRIVING DISTANCE (ONE-WAY), BY SEX
(For All Employees, Salaried Employees, and Hourly Employees)

Distance, One-Way All Employees Salaried Employees Hourly Employees
(in miles) Total Male Female Total Male Female Total Male Female
1 e e e e e e e e e e e 531 337 194 255 100 155 276 237 39
2 e e e e 1,054 715 339 556 275 281 498 440 58
3 e e e e 1,580 1,121 459 915 543 372 665 578 87
4 1,485 ~ 1,111 374 847 540 307 638 571 67
5 1,760 1,282 478 1,059 646 . 413 - 701 636 : 65
6 936 712 . 224 420 - 242 178 516 . 470 46
7 e e e e e e e e 743 590 153 ‘ 290 182 108 453 408 45
8 e e e e e e e e 765 613 152 248 142 106° 517 471 46
9 417 329 88 T 141 78 63 276 251 25
10 . . 1,168 865 303 . 430 208 222 738 657 81
1 500 393 - 107 190 114 76 310 279 31
12 . . . 00 v oo 0w o e . 1,162 880 282 449 250 199 713 630 83
13 0 0 vt h e e e e e e e 684 524 160 309 184 125 375 340 35
4 - v v v vn e e e e e e e . 581 455 126 : 279 184 95 302 271 3i
15 ¢ ¢ ¢ 0 v e e e e e 1,063 728 335 488 244 244 575 = T 484 91
16 « » v o v v v e e e e 352 271 . 81 ) 179 115 64 173 156 17
17 - e v o e e v e e e e e 333 256 77 170 108 62 163 148 is
18 « ¢« v v v v v e e e e e 487 369 118 238 138 100 249 - 231 18
19 '« o v e e e e e e e e 185 146 39 87 58 29 98 . 88 10
20 ¢ e st e e e e e e e e e 790 566 224 436 254 182 354 312 42
Y T LI 200 164 36 v 111 79 32 89 85 4
22+ e e s e e e e e e e 278 210 68 176 115 61 102 95 7
23 - 0 it e v e e e e e 168 144 24 91 70 21 77 74 3
24 ¢ o v e e e e e e e e e 90 75 15 43 30 13 47 45 2
0

25 ¢ e e e e e e e e e e e e 275 212 63 138 ' 85 53 . 137 127 1

TCT



TABRLE V (Continued)

152

Distance, One-Way

All Employees

Salaried Employees

Hourly Employees

(in miles) Total Male Female Total Male Female Total Male Female
26 - 4 o s e e e e e e 86 70 16 36 25 11 50 45 5
27 o o 4 e e e e e e e e e 55 48 7 25 19 6 30 29 1
28 ¢ i e e e e e e e e e 96 82 14 25 15 10 71 67 4
L 44 39 5 16 13 3 28 26 2
30« e ke e e e e e e . 400 307 93 131 67 64 269 240 29
3 T 55 48 7 1 8 3 44 40 4
7 172 140 32 42 25 17 130 115 15
33 e e e e e e e e 91 74 17 30 21 9 61 53 8
34 . 54 45 9 19 12 7 35 33 2
35 4 ¢ e e vt e e e e e 430 320 110 120 62 58 310 258 52
36 ¢ - e s e e e e e o0 82 71 11 24 17 7 58 54 4
K A T T S T 136 112 24 42 28 14 94 84 10
- T 124 93 31 40 18 22 84 75 9
1 T 26 24 2 7 7 0 19 17 2
4O + o+ o - “h e e e e e 277 190 87 80 31 49 197 159 38
BL v v e e e e e e e 17 12 5 6 5 1 11 7 4
B2 ¢ e v e e e e o e 54 45 9 10 5 5 44 40 4
43 + o e e e e e e e e .. 21 16 5 5 2 3 16 14 2
L IR . 24 20 4 6 5 1 18 15 3
P B 117 88 29 20 7 13 97 8l 16
46 ¢ e e e e e e 21 15 6 2 1 1 19 14 5
BT « o v s e e e s e 28 24 4 5 5 0 23 19 4
48 ¢ s e e e e 38 32 6 5 5 0 33 27 6
49 = o e e e e 16 12 4 3 2 1 13 10 3
L R 191 147 4 34 15 19 157 132 25
5L n e e e e . ces 26 21 5 2 0 2 24 21 3
520+ s e e e e 33 28 5 3 2 1 30 26 4
[ B 19 18 1 2 1 1 17 17 0
54+ s s e e e e . 31 23 8 6 2 4 25 21 4
55 0+ v e e e e e e e 66 53 13 15 7 8 51 46 5
56 ¢+ et e e e s 25 24 1 0 0 0 25 24 1
57 ¢ e e s e e e e 17 14 3 4 2 2 13 12 1
L LSRRI 18 17 1 0 0 0 18 17 1
59 = s s e - e e e e 10 9 1 2 2 0 8 7 1
60 * e om e e A 81 71 10 12 8 4 69 63 6
61 - e e e e e e e e . 8 6 2 6 4 2 2 2 -0
62 = o e e e e e 24 24 0 3 3 0 21 21 0
63 « ¢ e e a e e 18 18 0 1 1 0 17 17 0
B4 = o o s o e e v e e e 12 10 2 0 0 [4] 12 10 2
65 « « o s e e e e s e o 32 26 6 2 1 1 30 25 5
66 - . 4 2 2 0 0 0 4 2 2
67 + o v e e e . e e e 10 9 1 1 1 0 9 8 1
68 + o e e e e w e e e 10 9 1 2 1 1 8 8 0
69 . . .. 2 1 1 1 0 1 1 1 0
70 e e e e . 37 35 2 0 0 0 37 35 2
71 4 4 0 0 0 0 4 4 .0
72 ¢ e e e e e 6 6 0 1 1 0 5 5 0
7% . e e e 2 2 0 0 0 0 2 2 0
75 « - e e 17 16 1 3 2 1 14 14 0
76 - . 3 3 0 2 2 0 1 1 0
77 ¢ v e e e e e 1 1 0 0 0 0 1 1 0
78 e e e e 1 0 1 1 0 1 0 0 0
BO « » ¢ o o b e 4 . 5 5 0 1 1 0 4 4 0
85 - .. 3 2 1 1 1 0 2 1 1
86 . 3 3 0 0 0 0 3 3 0
88 . 2 2 0 0 0 0 2 2 0
90 » ¢« o v e a e e e e 2 2 0 0 0 0 2 2 0
92 . .. . 1 0 1 1 0 1 0 0 0
95 . e e 1 1 0 0 0 0 1 1 0
100 - . 6 6 0 3 3 0 3 3 0
104 e e e e . 1 1 0 1 1 0 0 0 0
120 + o o o . 2 1 1 1 0 1 1 1 0
130 . 1 1 0 0 0 0 1 1 0
TOTAL « + » « « » « . 20,786 15,616 5,170 . 9,366 5,450 3,916 11,420 " 10,166 1,254
MEAN DISTANCE « + - « « « =« & 14.40 14.86 13.01 11.94 12.06 11.26 16.41 16.36 16.89
MEDIAN DISTANCE « + « « + « « 10 11 10 9 9 9 12 12 12




TABLE VI

) DISTRIBUTION OF EMPLOYEES BY TRAVEL TIME (ONE-WAY) BY SEX
(For All Employees, Salaried Employees, and Hourly Employees)

Travel Time, One-Way

All Employees

Salaried Employees

Total Male Female

Hourly Employees

(in minutes) Total Male Female Total Male Female
1-5 . .. ... e e e e 461 - 309 152 250 ° 130 120 211 179 32
6-10 . . . . e e e e e 2,752 1,918 834 1,595 918 677 1,157 1,000 157
11-15 . & v v o v o . . . 4,115 3,098 1,017 2,097 1,264 833 2,018 1,834 184
16-20 . . . . . . . . e 3,647 2,691 956 1,627 874 753 2,020 1,817 203
21-25 . . . . e e e e . . 2,352 1,794 558 1,116 689 427 1,236 1,105 131
26-30 . . 4 . 0 .. 3,024 2,266 758 1,275 718 557 1,749 1,548 201
31-35 . .. .. . . 919 727 192 412 266 146 507 461 46
36-40 . . . . . e e e e e 814 627 187 335 204 131 479 423 56
41-45 ., . . . e e e e e s 1,388 1,076 312 411 235 176 977 841 136
46-50 . . . .. 0 . . . . 295 240 55 76 46 30 219 194 25
51-55 . . . . ... . . . e 103 86 17 26 20 6 77 66 11
56-60 . . . . . .. . _ 505 418 87 93 54 39 412 364 48
61-70 . . . . . . . . .. 108 95 13 14 8 6 94 - 87 7
71-80 . . .. . e e s 174 151 23 18 10 8 156 141 15
81-90 . . . . ... .. . 88 85 3 8 6 2 80 79 1
91-100 . . . 0 e e e e 5 5 --- - --- -——- 5 5 ---
101-110 . . . . v v 4 . . . 17 14 3 10 7 3 7 7 -—--
111120 . . & ¢ ¢ 4 4 . . W 12 10 2 1 --- 1 11 10 1
121 &0VeY & ¢ v v 4 v 4 o4 7 6 1 2 1 1 5 5 -
TOTAL. . . . . . . . . . . . 20,786 15,616 5,170 9,366 5,450 3,916 11,420 10,166 1,254
MEANTIME . . .. .. . .. 25.09 25.70 23.23 22.09 22.21 21.92 27.55 27.58 27.31
MEDIAN TIME . . . . 20 20 20 20 20 20 25 25 25
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TABLE VII®

TRANSPORTATION MEDIA USED IN TRAVELING TO WORK BY SEX

(For All Employees, Salaried Employees, and. Hourly Employees)

All Employees

Salaried Employees

Hourly Employees

Type of Transportation Total Male Female Total Male Female Total Male Female

Numerical Distribution

Total. . . . . . . . . 20,786 15,616 5,170 9,366 5,450 3,916 11,420 10,166 1,254
Automobile . . .« . . 20,607 15,465 5,142 9,310 5,414 3,896 11,297 10,051 1,246
Walk . . . . . . 78 ) 67 11 21 13 8 57 54 3
Bus. . . . . . . - 52 42 10 .21 13 8 31 29 2
Motorcycle . . . . . . . . 33 32 1 "9 9 - 24 23 1
Bicycle. . . . . 3 3 - -—-- -——— --- 3 3 -—-
Other. . e 13 7 6 5 1 4 8 6 2

Percentage Distributions

Total Employment . .. 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Automobile . . . . e . 99.14 99.03 99.46 99.40 99.34 99.50 98.92 98.87 99.36
Walk . . . . . . . .38 .43 .21 .22 24 .20 .50 .53 .24
Bus. . . . . . . . e .25 .27 19 .22 .24 20 .27 .28 .16
Motorcycle . . .16 .21 .02 .10 .16 - .21 .23 .08
Bicycle. . .01 .02 -— --- -—- --- .03 .03 -
Other. . . . . . . .06 .04 .12 .06 .02 .10 .07 .06 .16

Total Employment e . 100.00 75.13 24.87 100.00 58.19 41.81 100.00 89.02 10.98
Automobile . - . . 100.00 75.05 24.95 100.00 58.15 41.85 100.00 88.97 11.03
Walk . . . . 100.00 85.90 14.10 100.00 61.90 38.10 100.00 94.74 5.26
Bus. . . . . . . 100.00 80.77 19.23 100.00 61.90 38.10 100.00 93.55 6.45
Motorcycle . . 100.00 96.97 3.03 . 100.00 100.00 --- 100.00 95.83 4.17
Bicycle. . . . . 100.00 100.00 .- -——— --- - 100.00 100.00 -
Other. . . . 100.00 53.85 46.15 100.00 20.00 80.00 100.00 75.00 25.00

Total Employment . . e 100.00 NA NA 45.06 NA NA 54,94 NA NA
Automobile . Ve e 100.00 NA NA 45.18 NA NA 54.82 NA NA
Walk . . . . .. 100.00 NA NA 26.92 NA NA 73.08 NA NA
Bus. . . . . . . . . 100.00 NA NA 40.38 NA NA 59.62 NA NA
Motorcycle . . . 100.00 NA NA 27.27 NA NA 72.73 NA NA
Bicycle. . . . .. 100.00 NA NA -— NA NA 100.00 NA NA
Other. . . . . . . 100.00 NA NA 38.46 NA NA 61.54 NA NA

NA: Not Applicable;

NOTE:

Percentages have been adjusted so that detail will add to 100.
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TABLE VIII

DISTRIBUTION OF EMPLOYEES BY AGE AND SEX
(For All Employees, Salaried Employees, and Hourly Employees)

All Employees ‘ Salaried Employees Hourly Employees

Age Total Male Female Total Male Female Total Male Female
17 « o o « o o e e e e e e e . 11 8 3 3 — 3 8 8 -—
18 + o o o o o o 0 e e a e .. 94 38 56 to42 2 40 52 36 16
19 + « o o x4 e e e e e e e . 288 118 170 141 1 140 - 147 117 30
20 ¢ - e e e e [N 406 192 214 180 7 173 226 ° 185 41
21 ¢ e h e e e e e e e s e e 310 . 192 118 122 24 98 188 168 20
22 0 e e e e e e e e e e e 377 260 117 139 . 44 95 238 216 22
23 4 e e e e e e e e e e e . 421 291 130 164 58 106 257 233 24
24 < 0 0 .. e e e e e e e e 423 323 100 150 67 83 273 256 17
25 « o 0o 0o o e e e e e 390 286 104 147 67 80 243 219 24
26 « « o v e . P 366 281 85 153 85 68 213 196 17
2 357 250 107 170 84 86 187 166 21
2B - - o e e e e e e ce s 337 238 99 170 97 73 167 141 26
29 4 4 4 e e e e e e e e e .. 354 269 85 178 118 60 176 151 25
30 « 0 e e e el e e e s e e e, 351 279 72 160 106 54 191 173 18
3 e .. 343 262 81 185 120 65 158 142 16
32 4 e e e e e e 355 267 88 196 133 63 159 134 25
33 4 0 v e e e e e e e e e 388 292 96 194 127 67 194 165 29
3 4 e e e e e e e e e e e e e 439 345 94 209 141 68 230 204 26
35 ¢ 4 e e e e e e ce e 441 348 93 226 159 67 215 189 26
36 ¢ o v e e e e e e e e 455 342 113 236 160 76 219 182 37
37 ¢ o e e e v e e e e e - e . 447 334 113 217 141 76 230 193 37
38 v e e e e e e e “ e e e e 476 352 124 223 135 88 253 217 36
39+ e e e e e e e e e e e 522 395 127 240 156 84 282 239 43
- o e 641 498 143 326 216 110 315 282 33
41 v o e .. C e e e e e e s 704 533 171 344 212 132 360 321 39
42 v s i e e e e e e e e e e 743 578 165 343 215 128 400 363 ‘37
43 v v e .. e e e e e e e 734 573 161 341 214 127 393 359 34
Gh o v e e e e e e e e e e e e 755 608 147 349 238 111 406 370 36
A5 @ v v e e e e e e e e e . 763 605 158 383 254 129 380 351 29
46 . 0 . e e e e e e e 818 642 176 358 237 121 460 405 55
L A I 753 612 141 338 232 106 415 380 35
48 - v v v e e s e e e e 621 504 117 . 287 206 81 334 298 36
49 4 v i e e e e e e e e e e 649 533 116 275 189 86 374 344 30
50 ¢« e e e e e e e e e e e 532 416 116 251 155 96 281 261 20
1 500 410 .9 202 139 63 298 271 27
52 4 o h v i e e e e e e e e 478 348 130 225 124 101 253 224 29
53 ¢ b e v v e e e e e e e e e 467 365 102 200 121 79 267 244 23
54 0 v 0 e 0 e e e e e e 392 309 83 153 89 64 239 220 19
55 0 o s v e e e e e e e e e e 389 281 108 156 77 79 233 204 29
56 « o v n ey e e e e e e e e 327 247 80 131 78 53 196 169 27
57 » 4 o e v e s e e e e e 329 241 88 147 79 68 182 162 20
58 « o v v e s e sl o e 308 222 86 130 64 66 178 158 20
B L R I S I 279 213 66 100 56 44 179 157 22
60 « « 0 4 s e e e e e e e e 274 209 65 106 56 50 168 153 15
BL « v ¢ ¢« v m e e e e e e e 212 153 59 87 38 49 125 115 10
62 + e e e e e e e e e e e e 178 134 44 67 33 34 111 101 10
[ R R e 150 110 40 50 22 28 100 88 12
[ 99 71 28 35. 18 17 64 53 11
65 ¢ o o o e s e e o .. 108 72 36 4h 16 28 64 56 8
66 - o o v e e 0o e 86 65 21 34 19 15 52 46 6
67 + v e e e e e e e e e e e 55 38 17 19 5 14 36 33 3
BB « v v v e e e e e e e e e 45 33 12 18 6 12 27 27 -
69 e e e e e e e e e e e 29 17 12 16 7 9 13 10 3
70 - 5 5 .- 1 1 --- 4 4 -
2 6 3 3 3 - 3 3 3 -——
72 ¢ v o v e e e e e e e e e e 1 1 --- - --- --- 1 1 -
T 2 2 --- 2 2 -—- —-- - ---
74 and over. . o . . f e e 3 -3 ———— ——— PR R 3 3 ——
TOTAL « « « » » » « o » « » « » 20,786 15,616 5,170 9,366 5,450 3,916 11,420 10,166 1,254
MEAN AGE « « + « = o + o v o o & 41.36 41.88 39.80 41.08 42.17 39.55 41.60 41.72 40.58

MEDIAN AGE . « « « & « + ¢ « o & 42 43 41 42 43 41 .43 43 41




TABLE IX

MARITAL STATUS BY SEX
(For All Employees, Salaried Employees, and Hourly Employees)

All Employeés Salaried Employees Hourly Employees

Marital Status Total . Male Female Total Male Female: Total Male . Female

Numerical Distribution ) .

Total Employment . . . « . 20,786 15,616 5,170 9,366 5,450 3,916 11,420 10,166 1,254
Married. « « + « ¢« o« « & 17,213 13,686 3,527 7,474 5,011 2,463 9,739 8,675 1,064
Single « + v « « o o . 3,074 1,840 - 1,234 1,497 413 1,084 1,577 1,427 150

. Widowed. « + ¢ o ¢ « « . 499 90 409 ) - 395 26 369 104 64 40

Percentage Distributions )

Total Employment . . . . . 100.00 100.00 100.00 100.00 100,00 100.00 100.00 100.00 100.00
Marrieds « o « « « o« & o 82.81 87.64 68,22 79.80 91.94 62.90 85.28 85.33 84.85
Single + «. o ¢ o « o o . 14.79 11.78 23.87 15.98 7.58 27.68 13.81 14,04 11.96
Widowed, « « + & + « & . 2.40 .58 7.91 4,22 .48 9.42 91 . .63 3.19

Total Employment « . « . . 100.00 75.13 24,87 100.00 58.19 41,81 100.00 89.02 10,98
Married. « « .« « ¢ o o 100.00 79.51 20.49 100.00 67.05 . 32,95 100.00 89.07 10,93
Single « + « ¢ & « o .+ . 100.00 59.86 40.14 100.00 - 27.59 72,41 100.00 90.49 9.51"
Widowed. « « « « o« « « & 100.00 . 18.04 . 81.96 100.00 6.58 93.42 100.00 61.54 . 38.46

Total Employment . . . . . 100.00 NA NA 45.06 NA NA 54,94 NA NA
Married. « « ¢« ¢« o ¢ . . 100.00 NA NA 43.42 NA NA 56.58 NA NA
Single « = « « ¢ o « o o 100.00 NA NA 48.70 NA NA 51.30 NA NA

Widowed. « « « « o « o 100.00 NA NA 79.16 NA NA 20.84 NA NA

NA: - Not Applicable.
NOTE: Percentages have been adjusted so that detail will add to 100.:
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TABLE X

HOME OWNERSHIP BY SEX
(For All Employees, Salaried Employees, and Hourly Employees)

All Employees

Salaried Employees

" Hourly Employees

Item Total Male Female Total Male Female ‘Total Male Female
Numerical Distribution .

Total Employment . 20,786 15,616 5,170 9,366 5,450 3,916 11,420 10,166 1,254
Own - « « « « « 16,217 12,536 3,681 7,392 4,665 2,727 8,825 7,871 954
Rent « + « « « « o . 3,522 2,415 1,107 1,534 676 858 - 1,988 1,739 249
Live with relatives 1,047 665 382 440 109 331 607 556 51

Percentage Distributions

Total Employment - e 100.00 100.00 100.00 100.00 100.00 100.00 ©100.00 - 100.00 100.00 -
OWIL « » « o « o o 78.02 80.28 71.20 78.92 85.60 69,64 77.28 77.42 76.08
Rent « + » o « o o & 16.94 15.46 21.41 16.38 12.40 21.91 17.41 17.11 19.85
Live with relatives 5,04 4.26 7.39 4.70 2.00 8.45 5.31 5.47. 4,07

Total Employment . 100.00 75.13 24,87 100.00 58.19 41,81 100.00 - 89.02 10.98
own « « « + ¢ ¢ o . 100.00 77.30 22.70 100.00 63.11 36.89 100.00 89.19 10,81
Rent . - « « « + « . . 100.00 68.57 31.43 '100.00 44,07 55.93 100.00 87.47 12.53
Live with relatives . 100.00 63.51 36.49 100.00 24.77 75.23 100.00 91.60 - 8.40

Total Employment . . - . . - . 100.00 NA NA 45,06 NA NA 54.94 NA NA
OWIL = « « o o o o o 100.00 NA NA 45,58 NA NA 54.42 NA NA
Rent « « « « + « + 100.00 NA NA 43,55 NA NA 56.45 NA NA
Live with relatives 100.00 NA NA 42,02 NA NA 57.98 NA NA

NA: Not Applicable. NOTE:

Percentages have been adjusted so that detail will add to 100,
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APPENDIX D

RESULTS OF THE MULTIPLE REGRESSION ANALYSIS OF OCAMA

CHARACTERISTICS AND COMMUTING PATTERNS
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RESULTS OF THE MULTIPLE REGRESSION ANALYSIS OF OCAMA EMPLOYEE

CHARACTERISTICS AND COMMUTING PATTERNS

DEPENDENT VARIABLE
INDEPENDENT
Model I: Distance Model II: Time
VARIABLE F - Ratio® Regression Standard Error of F - Ratio? Regression Standard Error of
from AOV Coefficient Regression Coeffictent? from AoV Coefficient Regression Coefficientb
Home Ownership 37.7%% 26, 7%%
Rent -1.34%% 0.253 -1.60%* 0.287
Own - -2.10%* 0.256 -1.81%* 0.290
Live with relatives 3.44 3.41
Type of Residence . 1,538, 5%*% 1,064, 3%
*  Non-farm -6.78%% 0.173 -6.40%% 0.196
Farm ) 6.78 6.40
Shift 10. 2% 21.4%%
Day 0.69%% 0.209 1,18%* 0.238 .
Swing - 0,90%* 0.250 1.43%* 0.284
Graveyard -1.59 ~2.61
Marital Status C 3.4% 2.7%
Married 0.65%* 0.250 0.70% 0.283
Single B -0.36 0.366 -0.27 0,415
Widowed 0.24 0.486 0.07 0.551
Divorced -0.53 -0.50
Sex 105. 9% 116 .0%%
Male ¢ 1. 36%* 0.133 1.62%% 0.151
Female -1.36 -1.62
Skill Level 5.6%% 3.1%
Unskilled , -3.53 2.884 -2.36 3.274
Semi-skilled 8.20 5.751 5.71 6.529
Skilled ’ -4.67 . -3.35
Education 1.7% 3. 3kx
None or lst grade 8.92 8.226 15.85 9.337
2nd grade . 5.21 3.912 3.02 4.440
3rd grade -1.52 2.351 0.08 2.669
4th grade . 1.37 1.698 3.63 1,927
5th grade 0.95 1.321 1.39 1.500
6th grade -1.34 1.079 -1.87 1.224
7th grade -0.37 0.838 0.25 0,952
8th grade -0.81 0.651 -0.64 0,739
9th grade -0.60 0,718 -0.36 ~ 0.816
10th grade -1.24 0.670 -1.47 0.766
11th grade =1.50% 0.695 -2.01% 0.789
12th grade -1.66%k* 0.585 -2.45%% 0.664
1 year of college -2, 30%* 0.700 ’ -3.49kk 0.79%
2 years of college -2.01%*% 0.739 2,33k 0.839
3 years of college -1.37 0.891 ’ -2.25% 1.012
4 years of college,
no degree -1.37 1.416 -2.67 1.608
Bachelor's degree -1.79%% 0.695 -2.43%x 0.799
Bachelor's degree
plus graduate study 0.30 1.123 -1,30 1.275
Master's degree -0.61 1.468 -0.30 1.667
Master's degree and
additional graduate
study 3.85 2,673 2.57 3.034
Doctor's degree 2,11 3.22
Length of Service 4,1% -0,034% 0.016 0.03 . 0.02
Age 1.7 -0.015 0.011 39, 3%k 0.08%* 0.01
Salary 110, 5%* -0.032%* 0.003 173, 9% -0,05%% 0.003

*Significant at 0.01.
**Significant at 0.05.

Model I--Coefficient of Determination (r2§ = 0,1189
Model II--Coefficient of Determination (r<) = 0.1031
8por the analysis of variation for Model I, see Table V, p. 75.

bStandard errors are not given for the last level of each independent variable.
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