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PREFACE 

The study was concerned with .measuring ~he interrelationship of the 

. sectors in tlle Oklahoma economy. Theanalysi!!! used the·input-output 

model. Output, income, and employment multipliers were obtained for 

each $ector, as well as a leakage· effect aseoell.ated with each multi

plier. Future output requirements were also es~imated from the inter

relationship measure. 
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greatly appreciated. The other members of my advisory committee, 
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The author was also assist.ad by Dr. James ~. Plaxico, who read parts of 

the draft and. made :helpful, comments. and suggesUo.ns. 

Others who wet;"e very helpful in the typing, map drawing, and· 

computer work ne,cessary for this thesis were Mrs. Phyllis Carruth, 

Miss Pat Cundiff, Mrs. Carolyn Hackett, Mrs. Martha Hurst, Mrs, Jayne 

Trask, and Mrs. Sylvia Jones, of theDepartmeJ;l.t of Agricultural Ec,o"" 

n,omics. 
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CHAPTER I 

INTRODUCTION 

Adjustment Problem 

Oklahoma is a state with a variety of economic activity. These 

activities range from- the individually operated farms to the large 

firms located near the 4rban cen;ers of Oklahoma City and Tulsa. Ef

;forts to understand the complex economic system are being 111Sde by the 

lea~ers.of agriculture, business,_and governtnent. A knowledge of the 

structure of the economy is needed to assess the effects of various 

courses of action for economic development. 

Proposed economic development policy is geared.to implement changes 

in Oklahoma that will generate growth in i~come an4-employment. Pre

sently, median personal income. in Oklahoma is below tile naUonal aver

age, and the rate of unemployment is high i'Q Oklahoma, part:l-cularly in. 

certain areas of the state. These economic conditions are associate~ 

.with shifts in the population, which in turn indicate changes in eco

nomic activity. Rural population has been decreasiag, wbile urban 

popul,ation has been inct:"easing. Certain regions·ha:ve witne$sed a 

larger decline ill economic .activity than .others·.· · Thie shift in popula

tion has resulted in adjustmen~ problems for rural, and urban areas. 

Rural areas have to.prpvide goods and services with a.4eclining econo

mic base, while urban areas have to provide employment.opportunities.· 

1 
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Leaders in agriculture, business and.government.desire t:o know how 

various programs·will affect the economy of the state and of the de-. 

pressed regions. For example, state agricultural leaders desire to 

know how a proposed farm program will affect the income.of farmers, 

governmental leade;rs desire to know what effect highway constrl,lction 

will have on the economy, and business leader;; are·concerned with .the 

effects a new industry will have on business activity in.their community. 

A measure to evaluate how the various proposed public programs will 

affect the state and the depressed regionei in Oklahoma is needed, 

before public funds are committed for development projects. 

Need for the Study 

In. order to measure the total, effect. that a .change will have on 

the entire economy; both direct and indirect effects must be e~amined. 

The direct effect of a proposed change is relatively simple to ascer-

tain, but indirect effects are not as easily measured~ An example 

will help to clarify the two ef fee ts. If a new. ph.nt is located in a 

community, the initial effect on employment will be the number of men 

the new plant will employ. The inpirect effects created by the loca-~,,.. ' 

tion of the new plant are the increased employment opportunities re-

sulting in other businesses in the region. These indirect effects arise 

as the.new plant·demands additional services, thus the serv:i.ce indus-

tries hire additional men. In turn these service industries w;i.11 in-

crease.their demand.for goods from other industries. These indu$tries 

will have to hire more men. The reverberations will continue until the 

economy adjusts completely to the initial change. All reprecussions of 

the new plant on the employment are included in the. indirect ef feet. 
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One analytical device used to measure the total effect of an in-

duced change in the economy is the input-output model. The moqel can 

be constructeq to measure the total effect of a change on the sectors 

included in the Oklahoma model. Each sector consists of a group of 

similar-..type industries. Various predictive indicators can be computed. 

These are the output, income and employment multipliers. The multi-

pliers indicate how much output, income, and employment is expected to 

change throughout the economy as a result of a one unit change in a 

sector. Once these indicators are known, they can be used to evaluate 

the interrelationship of the various sectors of the economy of Oklahoma. 

Objectives 

The general objective of this study was to measure and evaluate 

the interrelationship of the various sectors of the economy of Okla-

homa. Emphasis was focused on the main economic activities found in 

the state. Another objective was to derive a method to measure leakage 

from a state economy using the input-output analysis. More specifically, 

the objectives of the study were: 

~1. To formulate an input-output model to study the interrelation-

ship of the Oklahoma economy; 

,,,__2. To measure the direct and indirect effect of chan$es in ., 

economic activities in Oklahoma; 

3. To illustrate how changes in final demand will effect output, 

employment, and income; 

d. 4. To compute output, income, and employment multipliers; 

5. To measure the amount of leakage associated with each 

multiplier; 



!( 6. To illu~trate how the input-output model, can be u.sed as a 

predictive device. 

4 

The.empirical analysis will attempt to illustrate: (a) that secon

dary data are available to set up and implement the input~output model; 

and (b) .that the input-output model can be used to obtain the above 

objectives. The empirical results are intended to measure the struc.,.. 

ture of the economy of Oklahoma, so that the leaders in agriculture, 

business and government · can evaluate various proposed econ.omic develop

ment programs. 



CHAPTER II 

INPUT-OUTPUT ANALYSIS 

Interest in economic growth and develapmen;, especially at the 

regional, state, and local level, has increased during the past several 

years. To study economic growth, some measure of the interdependence 

among industries within a region is needed. One of the tools of re-

gional analysis -- the input-.output model -- can be used to measure the 

interrelationships of industries and sectors within ~he economy. Only 

during the past 15 years has this model received widespread use. In 

fact, its use has grown to the extent that input-output studies have 

been conducted for many national economies. Also in recent years, many 

regional input-output studies have been conducted. 

Review of Literature 

Historically, input-output analysis had its beginning with Francois 

Quesnay in his Tableau Econom;i.gl.\e published in 1758. Quesnay's origi~a'.j. 

1 tableau stressed the interdependence of ecopomic activities in the 

operation of a single firm. Later Quesnay published a modified version 

of the tableau2 which represented the entire economy of France in the 

form of circular flows. 

1William H. Miernyk, The Elements £i Input-Output Analysis (New 
I 

York, 196~), p. 4. 

2William Fellner, Emergence 1ill£ Content £f Modern Economic Analysis 
(New York, 1960), pp. 40-42. 

5 



6 

Approximately 100 years later,·Leon Walrus developed a model de-

picting the interdependence among the producing sectors of the economy 

and the competing demands of each sector for the factors of production. 

His model included equations representing consumer income and expen,d;i.-

tures. It also took into account cost.of production in each sector, the 

total demand. for and sµpply of commodities and the demand for and eupply 

of factors of production. From this model, he desired a simu).taneous 

determination of all prices in the economy. 

Input-output analysis as used today is based mainly upon work done 

by Professor Wassily Leontief, who formulated the first empirical inter~ 

industry model of the United States economy3 ~-···1;t;;·:·a,·h;··;~b- .. ·.·. · .. 

lished4 the first transaction table for the Un,ited States. The transac-

tion table was a double entry system which showed the production and 

consumption of each sector in the economy. The table was constructed 

for 1919 and 1929 and consisted of 44 sectors. 

5 Leont;i.ef constructed a more detailed transaction table for the 
/-~~ 

jl ' \? year 19!9. This table was used to analyze postwar economic prob:).ems. 
,~ ,) 

An even more detailed transaction table was constructed in 1947 by Evans 

and Hoffenberg, 6 This 450 sector table was used for many regional 

3wassily Leontief, "Quantitattve Input-Output Relations. in the 
Economic System of the United States," !h!:. Review of Economics~ 
Statistics, XVIII (August, 1936), pp. 105-125. 

4wassily Leontief, ~Structure£!. the American Econ?my, 1919-
~' 2nd edition (New York, :).951). 

5wassily Leontief and Me~bers of the Harvard Economics Research 
Project, Studies ,m the Structure of the American Economy (New York, 
1959). 

6ouane W. Evans and Marvin lfof:l;enberg, "The Interindustry Relations 
Study for 1947, '' ~ Review El. Economics and Statistics, :XXXIV (May, 
1952), pp. 97-142. 



studies. More recently, the Bureau of ~abor Statistics h~s published 

a tra~saction table for 1958. 7 8 The present plans are for an input-

output table to be prepared at a minimum of every five years by an 

agency of the Federal Government. 

At least fifty-four other nations have had input-output studies of 

their economy published. These studies are briefly summarized in three 

comprehensive bibliographies. 9 The usefulness of the results in ?na-

lyzing national economies prompted economists to apply the input-output 

approach to study regional economies. Two different types of input-

output approaches have been used to analyze regions within a nation. 

7 

One approach is an inter-regional !llOdel which consists of separating the 

economy into industrial sectors, each of which is represented in every 

region. 10 This approach was initiated by Walter Isard. The model re-

quires data from each sector of the economy within each region. As 

expected, the availal;>ility of data limits the use of this model. 

The second and most popular approach is simply an application of 

the national inter-industry model to a region, such as a county, 

7 United States Department .of Commerce, Office of Business Economics, 
Survey of Current Business, VL, No. 9 (September, 1965), pp. 33-49. 

- I 

8william E. Martin and Harold O. Carter, ~.California Interindustry 
Analysis E~phasizing Agriculture, ~.!l, Giannini Foundation Research 
Report No. 250 (davis, 1962), p. 7. 

_..?·-'"'rn 
/. 9v. Riley and R, J, Allen, Interindustry Economics Studies, Biblio-(j1 raphic Reference Series No. 4 (Maryland, May, 1955); C, E. Tashier, 

nput,-Output Bibliography 1955-1960, Statistical Series No. 7 (New York, 
961); and Input-Output Bibliography 1960-1963, Statistical Series No. 
9 (New York, 1964). 

10walter Isard, "Interregional and Regional Input-Output Analysis: 
A Model of a Space Economy," Review .£f Economics~ Statistics, XX:XII;r, 
No. 4 (November, 1951), pp. 318-328; and Walter Isard, Methods.£!. Re
gional Analysis: An Introduction.£!. Regional Science (New York, 1960), 
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community, state or a group of states. In many of these studies, the 

national coefficients are often adjusted to characterize toe production 

patterns of the region. Some examples are studies of the economies of: 

11 12 13 Utah, · Maryland, and of the New York-Philadelphia area. An ext~n-

14 sive input-output study of the state of Washington is now in process. 

Sevet:"al input-output studies with emphasis on agriculture have 

been published. The models contain a large number of agricultural 

sectors while the non-agricultural industries are aggregated into a few 

sectors. The results of some of these input-output studies are reported 
I 15 

in a series of publications from Iowa. State University. Many of. the.se 

studies were generally concerned with the agricultural industry in sev-

eral states. A study conducted in California concentrated primarily on. 

the agriculture industry in that state. Secondary statistical data were 

11Frederick T. Moore and James W. Peterson, ''Regiori.al Analysis: 
An Inter-Industry Model of Utah, 11 ~Review£!_ Economics and Statistics, 
XXXVIII (November, 1955), pp. 368-383. 

12university of Maryland, Bureau of Business and Economic Research, 
"A Regional Inter-Industry Study of Maryland," Studies in Business and 
Economics, VIII, No. 2 (September, 1954). 

13 Walter Isard and Robert E. Kuenne, "The Impact of Steel Upon the 
Greater New York-Philadelphia Region: A Study in Agglomeration Projec
tion, 11 ~ Review £!. Economics ~. Statistics, XXV, No. 4 (November, 
1953), pp; 289-301. 

14Philip J. Bourgue, et. al.,~ Washington Inter-Industry Study 
for 1963 (Seattle: University of Washington, Reprint No\ 10, 1966). ~- .. 

15G. A. Peterson and Earl O. Heady, Application of Input~Output 
Analysis to!!. Simple Model Emphasizing Agriculture, Iowa Agr. Expt. 
Station Bulletin 427, 1955; John Alvin Scknitther and Earl O. Heady, 
Application .Q!. Input-Output.Analysis Emphasizing Regional and Commodity 
Sectors of Agriculture, Iowa Agr. Expt. Sta. Res. Bulletin 469, 1959; 
Wilbur R. Maki and De1;1.n F. Schreiner, Regional Intersectional Relations 
and Demand Projections~ Emphasis £B_~ Feed-Livestock Economy .2f 
the North Central States, Iowa Agr, Expt. Sta. Res. Bulletin 5~0, 1964; 
and Wilbur R •. Maki, Projections of Iowa's Economy !ru!. People 1B, 1974, 
Iowa Agr. Expt •. Sta. Special Report No. 41, 1965. 



mainly used in the California study. The results are published in two 

bulletins. 16 Also, an input-output study17 for North Dakota has been 

completeq, which used survey data. 

Theoretical Explanation of the Basic Model 

9 

The input-output model consists of three basic parts -- a transac-

tion or flow table, a set of technical or direct coefficients, and a 

set of interdependence or direct and indirect coefficients. The flow 

table is the base of the model. The technical and interdependence coef-

ficeients are derived directly from it. 

The Flow Table 

To illustrate the flow table, assume an economy has three producing 

sectors and a primary input sector. Each sector consists of a set of 

relatively homogenous industries aggregated according to a predetermined 

classification, Each of these sectors produces a certain amount of out-

put, which is used within the sector, purchased by the other sectors, or 

purchased for final demand by the consumer. The primary input row indi-

cates the amount of primary services used by the processing and final 

demand sectors, In equation form, the transactions of the economy can 

be presented as a system of equations: 

16william E. Martin and Harold o. Carter,!:_ California Interindus
.!!Y. Analysis Emphasizing Agriculture, ~l: The Input-Output Models 
~ Results, Giannini Foundation Report No. 250 (February, 1962); and 
William E. Martin and Harold 0. Carter,! California Interindustry~
lysis Emphasizing Agriculture, Part II: Statistical Supplement, Giannini 
Foundation Research Report No, 250 (Februrary, 1962). 

17 · Larry D. Sands, "Analysis of Effects of Income Changes on Inter-
sectoral and Intercommunity Economic Structure" (Unpublished Master's 
Dissertation, North Dakota State University, 1966). 



= gross output of the ith sector. 

;::; primary input. 

;::; purchases of the jth sector from the ith sector needed 
to produce X .• 

l. 

10 

= purchases of primary inputs by the jth sector needed to 
produce X., 

J., 

= final or consumer demand for products of sector :I,.. 

Y0 = final or cons'Ulller demand for primary tnputs. 

An outlined form of the transaction table may help to explain the system 

of equations. The equations inserted in the outlined form are presented 

i.n Figure 1. 

Purchasing Sectors Final Total 
Demand Output 

1 2 3 Y. xi l. 

00 1 xll xl2 xl3 yl xl 
i:: Ill 

•r-l l--1 
CJ 0 2 x21 x22 x23 Yz Xz ;:l .µ 

"Cl CJ 
0 Q) 
!-I en 3 X31 x32 X33 y3 X3 ii, 

Primary 
rOl r02 r03 Yo Ro Input 

Total 
xl Xz x3 RO Input 

Figure 1, Representation of a Transaction Table 
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The processing sectors are the endogenous sectors of the economy. 

These sectors contain the industries which are produciµg goods and ser

vices. In an empirical input-output table, the processing section nor

mally would contain a large number of sectors and would therefore con

stitute the largest portion of the flow table. There must be as many 

rows as there are columns in the processing section and the corresponding 

row and column totals for each section must be equal. Th~ final demand 

section consists of the exogenous sectors of the economy. Household 

and government purchases generally make up the bulk of the final demand 

sector. The primary input section consists mainly of the import, house

holds, and government rows. The figures in these rows indicate the 

amount of primary input purchased by the sectors in the processing and 

final demand sections. It is not necessary to have a primary input row 

for each sector in the final demand section. The number of sectors in 

the processing or final demand sections will depend to some extent on 

the availability of data and on the research problem. If time and money 

are available, the collection of primary data will permit a large number 

of sectors; whereas, the number of sectors will be limited for a regional 

model if secondary data are used, 

The input-output table as illustrated in Figure 1 provides a sys

tematic account of the sales and purchases of each sector. Reading 

across each row indicates the sales of that sector, while reading down 

each column indicates purchases of that sector. For example, consider 

the first row of the transaction table. Output of sector 1 is xl. Of 

this output, ~1 is purchased by sector 1, x12 is purchased by sector 

x13 is purchased by sector 3, and Y1 is the amount distributed to the 

final demand sector. The inputs of each sector are summarized in that 

2, 
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sector's column. Reading down the first column, s~ctor l requires x11 

of its own output, x21 of sector 2, x31 of sector 3, and r 01 of primary 

inputs. 

There are no fixed standards as to whether a specific sector should 

be located in the processing or final demand section. The model, as 

illustrated above, is considered an "op~n" input-output model. An 

"open" model assumes that constant input-output coefficients hold only 

for those sectors which are normally considered as intermediate produc-

tion activities, while final demand activities such as households and 

18 governments are autonomous. The system is referred to as a "closed" 

system if all sectors are endogenous. Also, it may be desirable to 

close the system with respect to a particular sector in the final demand 

section" This is accomplished by moving the sector from the final de-

mand section to the processing section. The researcher can then measure 

the interaction of that sector with other sectors. The exact compoi,;i-

tion of the table will depend on the research problem. The basic model 

as illustrated can be altered in a number of ways to fit the problem 

being investigated" 

Technical Coefficients 

The technical coefficients are derived from the transaction table, 

The technical coefficients indicate the input requirement per dollar of 

output. These are derived by assumjng that the relationship between the 

18Tibor Barna,~ Structural Interdependence Economy (New York, 
1956), pp. 45-46. 
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purchases of a sector and the level of output of that sector is linear, 

This relationship can be expressed in the foll~wing form: 19 

X,. = a, ,X, + C,. 
l.J l.J J l.J 

i ,:;: 1, 2, 3; j = 1, 2, 3 

The a .. 's and the c .. 's are parameters in the expresssion and in most 
l.J l.J 

empirical studies20 the c .. 's are ass1,Ulled zero. Then the technical 
::J..J 

coefficient (aij) is the ratio of the purchase of output of industry 

i by industry j, over the gross output of industry j. Mathematically, 

this is represented as: 

(2) a .. 
J.J 

= xi~ 
X. 

J 

Each a,. indicates the direct dependence per dollar of output of each 
J.J 

sector on any other sector. 

Interdependence Coefficients 

An even more important measure is the interdependence coefficient. 

This coefficient is often referred to as the direct and indirect coef-

ficient. The interdependence coefficient indicates the output required 

from sector i per dollar of output of sector j delivered to fi~al demand. 

In other words, the interdependence coefficient measures not only the 

direct effects, but also &11 secondary effects of a change in the eco-

nomy. 

The calculation of the interdependence coefficient includes taking 

19Harold 0. Carter, "Input-Output -- Uses and Problems in Regional 
Analysis," Regional Economic Development, Proceedings of the Methodology 
Workshop (Denver, 1966), pp. 56-84. 

20ibid., p. 59. 
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the technical coefficients in matrix form and subtracting this from an 

identity matrix. Then the inverse of the resulting matrix provides the 

set of interdependence coefficients. The mathematical procedure is as 

21 
follows: First, the aij's are substituted into the set of equations 

listed in (1). The equations are then solved for Yi. 

Yl = Xl - a11X1 - al2~2 - a13x3 

(3) Y2 = X2 - a2lxl - a22x2 - a23x3 

Y3 = X3 - a31Xl - a3~~2 - a33X3 

Rewriting equation (3)' 

(4) 1-a11 - a -12 a13 xl 

-a21 1-a -22 a23 X2 = 

-a 
31 - a32 1-a 

33 x3 
-;;•.v 

In matrix notation, it would read as: 

yl 

y2 

y3 

The matrix (1 - ~) is known as the "Leontief Matrix" and has the 

special properties that the diagonal elements are positive, while the 

. . l . 22 remaining e ements are negative or zero. The solution of the set of 

equations in (4) is simply obtained by finding the inverse of the Leon~ 

tie£ Matrix. This solution is as follows: 

= 

AllA12A13 

A21A22A23 

A31A32A33 

In matrix notation the equation is: 

22 
Ibid., p. 66. 



Each Aij' which is an element of the(!. - ~)-l matrix, indicates the 

amount of production from sector i necessary to sustain a final demand 
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of one unit in sector j. This procedure yields direct and indiirect re• 

quirements of each sector upon the rest of the ecqnomy. 

Assumptions of the Basic Input-Output Model 

The input-output model is based upon two fundamental assumptions. 

The most restrictive assumption is that the input-output coefficients 

are fixed. The assumption of fixed coefficient implies that technology 

remains constant, no external economies or diseconomies exist, and sub-

stitution possibilities due to changes in relative prices or availability 

of new material are not considered. 23 

The fixed coefficient assumption places limits on the use of the 

· input-output model as a long range forecasting technique. Cameron and 

Chenery conducted research to check on the reasonableness of this assump

tion. Cameron24 found from an input-output study of the Australian 

economy that the model applied with this assumption yielded a reasonable 

approximation of the actual Australian economy. Chenery in his discus-

sion concluded that this assumption is realistic in the short run; 

however, contin-ued technological change causes the actual relation1:1hip 

to change over time. Therefore, adjustment of the coefficients or the 

construction of a new table is suggested every four or five years.25 

23Holbs B •. Chenery and Paul G. Clark, Inte.rindus tr:x; Analysis 
(New York, 1959). 

24B. Cameron, "The Production Function Leontief Models," The Review 
El, Economic Studies, XX, No. 1, pp. 62-69. 

25chenery, p. 16. 



. This suggestion has probably been the main reason an agency of the 

Federal Government plans to construct a new input-output table ~very 

five years. 

16 

The other assumption of the basic input-output model is that there 

are no errors of aggregation in combining industries into sectors. This 

assumption implies that the coeffi~ients ~or a sector are representative 

of the industries within that sector. Conclusions drawn from the analy

sis ~xemplify the average conditions of the industries within.the sec

tor. The more sectors included in the model, the less chance that errors 

of aggregation will arise. 



CHAPTER III 

SURVEY OF THE ECONOMY OF OKLAHOMA 

To conduct an input.,.output study of a state economy, a knowledge.of 

the geographic and economic conditions of the state is necessary, The 

descriptive material will aid in formulating the input-output model for 

Oklahoma and evaluating the results. 

Geographic Characteristics 

Oklahoma consists of a land area of approximately 68,887 square 

miles, most of which is flat plains broken by the Ozark Mountains in the 

northeastern part of the state and the Ouachita Mountains in the south-

eastern part. A distinct rainfall pattern exists moving from the north-

west to the southeast part of the state. A 1 . ' t' 1 nnua prec1p1ta ion ranges 

from about 15 inches in the northwest counties to about 60 inches in the 

southeast counties. 

the rainfall pattern. 

The temperature pattern in Oklahoma is similar to 

2 
The average temperature in the southeaste:rn 

counties is about six degrees above the temperature in the counties in 

the northwestern section of the state. 

1 U,S. Weather Bureau, Climaliological Data, Oklahoma, LXVIII No. 
1-120, 

2rbid, 

17 
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Economic Characteristics 

The agricultural industry is most affected by temperature and rain-

fall. The difference .in rainfall and temperature makes for a distinct 

difference in the type of agriculture moving from the northwest to the 

southeast, Agriculture in the no~thwestern part of the state consists of 

large farms and ranches with wheat and cattle as the main enterprises. 

Agriculture is also a dominant industry in the southeastern counties; 

however, the farms are rather small with more diversification of opera-

tions. Industrial activity in the state is located mainly around the 

two large urban centers of Oklahoma City and Tulsa. A descriptive analy-

sis of the resources found in the state will help explain further the 

organization of economic activity. 

The Human Resource 

Characteristics of the population are important factors affecting 

economic activity in a region. The population of Oklahoma in 1959 was 

2,301 thousand. 3 Approximately 62.9 percent were urban residents, 26.0 

percent were rural non-farm, and 11.1 percent were rural farm residents.4 

Rural residents are divided into two sectors: rural non-farm and rural 

farm. Rural farm residents are those who sell more than $50 worth of 

agricultural goods and farm at least ten acres. Rural non-farm residents 

consist of those not classified as rural farm residents and living in 

places with a population of less than 2,500. Urban residents are those 

3u.s. Bureau of the Census, Current Population Reports: 
Estimates, Series P-25, No. 229, May 22, 1961, 

4u.s. Bureau of the Census, U.S. Census of Population: 
Social~ Economic Characteristics, pklahoma, Final Report 
(Washington, 1961), T.able 38, p. 145. 

Population 

1960, G(=neral 
PC(l)-38C . 
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living in places with a population greater than 2,500. Of the urban resi

dents, 47.9 percent are located in and around Oklahoma City and Tulsa. 

A listing of the urban places with more than 10,000 people is given in 

Table I. These urban places account for 70.6 percent of the total urban 

population and 44.4 percent of the total population of the state. 

The median age of the people in Oklahoma in 1960 was 30.0 years5 as 

compared to an average of 29.5 years for the United States. This median 

ranged from 40.5 in Alfalfa County to 23.0 years in Comanche County. The 

state's median education level ranged from a low of 8.1 years in McCurtain 

County to 12.2 years median education in Washington County. 

Income 

The income distribution in the state follows somewhat the pattern 

indicated by the median educational level in each county in Oklahoma. 

Data in Figure 2 show the median. family income and median education level 

in each county in Oklahoma. It can be seen that the residents of the 

southeastern section of Oklahoma have the lowest per family income and 

educational level, The state's median family income6 equaled $4,620 in 

~959, with a range of $1,919 in Adair County to $6,279 in Washington 

County. 

Civilian income by industrial source is shown in Table II. The 

sources of civilian income are ranked according to percent of total in

come to indicate the relative importance of each sector. The wholes&le 

and retail sector accounted for 21,0 percent of the civilian income 

5Ibid., Table 37, p. 144. 

6Ibid., Table 66, p, 166. 



TABLE I 

TOTAL POPULATION OF UR.BAN PLACES IN OKLAHOMA OF 
10,000 OR MORE, 1960 

Urban Place 

Bethany 

Chickasha 

Del City 

Duncan 

Durant 

El Reno 

Enid 

Lawton 

McAlester ' 

Miami 

Midwest City 

Muskogee 

Norman 

Oklahoma City 

Okmulgee 

Ponca City 

Sapulpa 

Seminole 

Shawnee 

Stillwater 

The Village 

Tulsa 

Population 

12,342 

14, 8.66 

12,934 

20,009 

10,467· 

11,015 

38,859 

61,697 

17,419 

12,869 

36,058 

38,059 

33,412 

314,253 

15,951 

24,411 

14,282 

11,464 

24,326 

23,965 

12,118 

261,685 

Total 1,022,461 

20 

Source: U.S. Bureau of the Census, U.S. Census of Population,~' 
Oklahoma, General Social and Economic Characteristics, Table 72, 
pp. 180-181. - . 
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TABLE II 

INDUSTRIAL SOURCE OF CIVILIAN INCOME RECElV:EP BY Pll:RSQNS FOR 
PARTICIPATION IN CURRENT PRODUCTJ;ON, OKLAHOMA 1959 

22 

Incoin~ Received 
(millions of dollars) 

Percent 
of total 

Wholesale and Retail 674 

Services 478 

Manufacturi,ng 441 

Government 386 

Mining 287 

Farms 280 

Construction 233 

Transportation 165. 

Finance, Insurance and Real Estate 149 

Communication and Public Utilities 106 

Other 14 

3,213 

Source: U.S. Department of Commerce, Survey .2£. Current Bus ines~, 
Vol. 40, No. 8, August, 1960, Table 70, p. 2:,. 

21.0 

14.9 

13. 7 

12.0 

8.9 

8.7 

7.3 

5.2 

4.6 

3.3 

.4 

100.0 
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earned in Okl$hqma, Next, in order were the services, manufacturing, and 

gover~ment sectors which contributed 14.9, 13.7 and 12.0 percent respec

tively of the total civUian income earned. '£he ranking of the indus

trial sources of wages and salarie$ according to the percent of the total 

is very similar to the pattern established for the sources of civilian 

income. These figures are presented in Table III. The largest propor~ 

tion of the wages and salar:f,es was received from the government, whole-

sale and retail, and manufacturing sectors, Comparing Tables Il and III, 

the top five sectors are government, manufactu-.:ing, mining, $ervices, 

wholesale and retail in both tables though tn slightly different order. 

The greatest difference between the two tables is the rank of the farm 

sector. The percent of total income from thi,s sector was 8.7, but Ot\ly 

1.5 percent of wages and salaries was derived from this source. The 

reason is that most of the farm labor is ownef or family labor and the 

amount of hired labor is relatively small. 

Employment 

Census figures7 indicate that the indus~J;'ies in the service sector 

hire the largest number of employees. Service elllployees co?lstitute 22.3 

percent of the total employed. The wholesale and retail and manufactur:;ing 

sectors are next, hiring 21,0 and 13.2 pe1rcent i:espectively of the tot~l 

labor force. The remaining employment i$ distributed rather equally 

among the other sectors. 

Closely aligned to the income dbtributicm pattern in Oklahoma is 

the pattern of unemployment rates. The unemployment rates for counties 

7 . 
Ibid,, Table 62, p. 163. 



'D\BLE Ill 

lNDUSTRIAl, SOURCE OF WAGES AND SALARIES IN 
OKLA~OMA, 1.959 

Government 

Wholesale and Retail 

MAnufacturing 

Mining 

Services 

Const rue t ion 

Transpoi;tation 

Finance, Insurance and Real Estate 

Communication and Public Utilities 

.Farm 

Other 

Amount of 
Wages .anQ Salaries 

(millions of dollars) 

616 

465 

396 

266 

230 

159 

148 

102 

94 

.38 

7. 

2,521 

24 

Percent• 
·of Total 

24.4 

18.S 

15.7 

10.6 

9.1 

6.3 

5 •. 9 . 

4.1 

3.7 

1.5 

' • 2 

100.0· 

Source: u.s. Department Qf Commerce, Sui;ve;r :.2f Current Business, 
Vol. 41, No. 8, August, 1961, Table 47, p. 17. 
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in Oklahoma for 1960 are shown in Figure 3. The highest ~employment 

rates are in the southeastern section of the state. Unemployment in some 

counties in this section is over 10 percent of the labor force. 

Agricultural Resour¢es 
I 

Changes taking place in the agricultural sector in ·oklahoma are the 
. . 

same as those occurring in agriculture elsewhere in the United States. 

The number of farms continues to decrease, and farm size contfnues to 

increase. According ta the 1959 census, there were 94,676 farms in 

Oklahoma with an average size of )78.1 acres. This compares with 118,979 

farms with an average size of 299.5 acres in·1954. Value of farm produc-

tion totaled 741 mi11ion dollars in 1959. Of this total, 380 million· 

were from the sale of livestock and livestock pro~ucts,. 324 mil;Lion from 

crops produced, 24 million f-rom government payments, and farm rental re-

ceived by farmers totaled 13 millio'Q. dollars. A listing l)f _the receipts 

for the major crops and livestock categories is presented in Table IV. 

It is evident that cattle and wheat production are impoftant ~ources of 

income to Oklahoma farmers. 

Agriculture activity varies across the state. The northeast and 

northcentral areas of the state sp~cialize mqre in wheat prodµction, 

whereas cotton production is concentrated in the southwest. The produc-

tion of sorghum is found mainly in the northwestern and. western counties 

of the state~ Corn is raised.mainly in the eastern and central parts 

of the state where railfall is moie favorable. The production of 

peanuts is cente.red in the southcentral portion of the state, while 

vegetable production is concentrated around the qrban centers of the 

state. 
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TABtE IV 

TOTAL VALUE 0'1; FARM PRODUCTION BY CO~DITIES, OKLAHOMA, 1959 

·Thousands of Dollars Pe,:cent of 'rotal 

Cattle and Calves 260,610 37 .o 

Wheat 148,215 21.1 

Dairy Products 62,152 8.8 

Cotton 55,455 7.9 

Sorghum 30,166 4.3 

Hog$ 27,705 3.9 

J?oultry Products 26,308 3.7 

Alfalfa Hay 15,325 2.2 

Pean\lts 11,284 1.6 

Barley 10,078 1.4 

Corn 7,744 1.1 

Oats 7,694 1.1 

Wild Hay 5,883 ,8 

Sheep and Wool 3,334 ,5 

Soybeans 2,863 .4 

Broomcorn 2,607 .4 

Other 26.420 3.8 

703,843 100.0 

~ource: u.s. Department of Agriculture, U.S. Census .2£ Agriculture, 
1959, Vol. I Counties, Part 36, Oklahoma, and Oklahoma Agri,. . 
culture 1959-60, Crop ana Livestock Reporting Service, Table 8, 
pp. 11-13. 
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Cattle and calves are raised throughout the state. Osage county led 

all count:i,es in Oklahoma in the number of cattle andcalves sold ;ln 1959. 

Census data indicate that the farmers in Osage County sold 70 thousand 

head valued at over 10 million dollars. Dairying is important in a num-

ber of counties. The main dairy counties are lo!!ated around the large 

metropolitan areas of Tulsa and Oklahoma City. These metropolitan areas 

constitute the bulk of the market for dairy products in Oklahoma. The 

main counties producing poultry and poultry products are located in the 

eastern counties of the state. Other important poultry production coun-

ties are located around the two main consuming centers. Sheep and lamb 

production is concentrated in the northcentral counties, while hog pro-

duction is greatest in the eastern half of the state, 

Mineral Resources 

The mining se~tor has an important role in the economic activity 

in Oklahoma. The resources from the mining sector provide the base for 

much of the industrial activity of the state. All but one county 

reported the presence of some mining activity. 8 · The value of mineral 

production from the other 76 counties totaled 860 million dollars in 1959. 

9 The total mineral production was reported as follows: 830 from oil and 

gas production, 4 from metal production, 11 from coal production and 113 

million dollars from non-metal production. The non-~etals consisted of 

clay, gypsum, lime, salt, sand and gravel, stone, limestone and dolo~ite. 

Included in these reported totals is 3 million dollars worth of mineral 

Bu.s. Department of Interior, Bureatl of Mines, Mineral Yearbook, 
ill2. (Washington, 1960) p. 787, 

9 Ibid., pp. 787-Bli. 
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processing, which must be substracted to give the value of· mineral pro-

duction for Oklahoma in 1959. 

Oklahoma ranked fourth among all states as a producer of crude 

petroleum and third as a producer of natural gas, Oil and natufal gas 

are mined in a broad belt extending from.the northeastern to the south-

eastern a~d western parts of the state. Non-metals are mined in widely 

extended parts of the northeast, north-central and central regions. Also 

some non-metals are found in the Arbuckle and Wichita Mountains, which are 

located in.southwestern and south-central Oklahoma. A significant part 

of the mineral output is processed by Oklahoma industries into.semi-

finished and fin;i.shed products for both intra- and inter-state shipment 

and consumption. 

Manufacturing Sector 

The output of the ·agricultural and mineral sectors provide the base 

of the manufacturing activity. Census data indicate that over 50 peJ;:-cent 

of the industrial activity in Oklahoma is in processing mineral and agri~ 

cultural products. A liati,;i$ of the value of shipments by industry is 

presented in Table V. 

As expected, Tulsa and Oklahoma Counties are the manufacturing cen

ters ip. Oklahotn$ because of the large urban centers in.the two counties. 

By operating in these areas, plants can take advantage of the available 

transportation facilitie$, distribution facilities, public. utilities, aQ.d 

other service-type businesses· generally locat.ed ill a metropolitan com ... 
'· 

plex. In terms of n~er of establishments, Tulsa County was first. iri 

the nUJnber of plants in the following industrial groups: machinery, 

primary and fabricated metal products, stone, clay and glass, and 
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TABLE V 

VALVE OF SHIPMENTS OF INDUSTRIES IN OKLAHOMA, 195~ 

Thousands of ~llars Percerit of Total 

Petroleum 

Food and Kind:,;ed Prod1,1cts 

Fabricated Metal 

Machinery 

Stone, Clay and Glass 

Pri1D11ry Metals 

Electrical Machinery+ Appliapce 

Printing and Publishin~ 

Chemicals 

Apparel 

Concrete Product~ 

Paper Prodqcts 

Ii,umber Prod1,1cts 

Transportation 

Furniture and F.ixtures 

Miscellaneous 

635,837 

460,189 

166,160 

158,942 

155,687 

80,667 

66,596 

66,"594 

54,758 

Sl,813 

49,688 

31,903 

30,376 

14,741 

13,403 

350;027 

2,387,401 

26,6 

19.3 

7 .o 

6.7 

6.5 

2.8 

2.8 

2.3 

2.2 

2.1 

.1.3 

.6 

,5 

14.6 

100.0 

SouJ;'ce: u.s. Department of CoFOOi:ce, Bureau of the Census, U.S. Census 
of Manufacturing: 1958, ·~ Statistics, (Washington, D~ c., 
1961), Vol. III, Table. 3, pp. 35-45. . · 
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transportation equipment. Oklahoma County had the largest number of 

plai:its in the following categories: food and kindred products, petroleum 

and coal products, printing and publishing, and chemical and chemical 

products. 

Public .!ill! Private Services 

During the past years, the role of the government sector has grown 

tremendously and plays a major role in the economy of Oklahoma. The 

Federal government collected 810 million dollars in taxes in 1959, In

dividual income tax collections at 363 million dollars made up the largest 

share. Manufacturing excise tax and corporation taxes of 190 million 

dollars and 142 million dollars were second and third, respectively. 

Employment taxes of 92 million dollars were also rather large. Most of 

the state and local revenues were obtained from sales taxes, transfer 

payments and property taxes. The total state and local revenue amounted 

to 545 million dollars in 1959. 

Expenditures of the state and local governments are concentrated 

mostly in three areas. The largest public expenditure in Oklahoma is for 

education. The two ;Large universities account for much of the state's 

expenditures for higher education, The second largest public expenditµre 

was for highway construction and repair, The expenditure in Oklahoma for 

highway construction is larger than indicated by the amount the state 

pays, stnce the federal government matches some of the funds used to 

defray the cos·t of many highway projects. The amount spent for welfare 

was the third largest expenditure by state and local governments. These 

payments vary sharply among counties and are greatest, as would be ex

pected, in the counties with the lowest mediam family income. The data 



presented in Figure 4 show the percentage of the population in. each 

county that is receiving public assistance. The southeastern part of the 

state has the largest share of its people receiving wel:farEh 

The largest private service sector is the retail and wholesale 

sector. A major share of this sector's activities are centered arounq 

the large metropolitan areas. Food stores account for the major portion 

of the retail sales, while autQmotive establishments are second in retail 

sales. These two account for 42 percent of the retail.sales. Merchant 

wholesalers accounted for 46 percent of the total wholesale sales. The 

activities of the remaining service-type sectors also are concentrated 

near the population centers of the state. Included are the transporta

tion, communication and public utilities, finance, insurance and real 

estate, and service sectors. The service sector includes such business 

activities as auto repair shops, hotels, recreation centers, and pro

fessional services such as personal and meqical services. 

~1,.1mmary 

The economic activity deterJUines the income, educational, and unem

ployment present in the state. As compared to the national average, the 

people of Oklahoma have a lower median income and educ~tion.level. Un

employment in Oklahoma is higher than in many other areas of .the United 

States. These conditions are especially prevalent in the· counties located 

in the southeastern corner of the state. 

The geographic conditions determine the agricultural activities that 

can be supported by each area of the state. The main agricultural enter

prises are the production of cattle a~d calves. The state has large 

reserves of oil and natural gas. The raw mater;i.als from the agricultural 
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and mining sectors provide the base for much of the· economic activity 

of the state. Large quantities of resources ;from these sectors are 

processed in the manufacturing plants found mainly near Oklahoma City 

and Tulsa. These plants demand goods and services from the servic~

type industries. Therefore, the importance of the agricultural and 

mining sectors is exemplified by the amount of economic activity created 

by the products from these sectors. 

The above descriptive information about Oklahoma will aid 

in formulating the input-output model. The empirical results of the 

study will .be interpreted in light of this information. 



CHAPTER IV 

EMPIRICAL RESULTS OF THE OI<LAaOMA STUDY 

With the descriptive analysis as a background, an input-output model 

for Oklah.oma can be formulated. This chapter contains a descrf,ptic;>n of 

the Oklahoma model and an andysis ot the three input .. output tables: the 

J;low tab le, technical coeffic;i.ent table, and interdependence coefficient 

table. Data sources, definitions and techniques used in gathering.data 

for the model are presented in t;he Appendix. 

Oklahoma Model 

The data used in the study of the Oklahoma economy were for the year 

1959, primarily because secondary data contained in the 1959 census were 

the most complete of all available data. Secondary dcil,ta were used because 

of the prohibitive time and cost necessary for the collection of primary 

data~ Most of the data needed for the Oklahoma mode.1 we;re available in 

census and other government publications. 

Th~ industries in the economy had to>l;ie aggregated into a workable 

number of sectors. Also the amount of available data was often 

restricted to groups of industries or activities as classified by t;he 

Bureau of Labor Statistics. It was necesaary to decide which groups of 

industries reported according to this cla$siticatioq. spotild be ;included 

in the mode 1. 

35 
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Agricultural activities were divided into two sectors: the crop apd 

the livestock and l;i.vestock products sectors. Thts division allowed the 

two main agricultural enterprises in the state; wheat and cattle to be 

studied separately. 

Because of the large amount of agricultural products being processed 

in Oklahoma, a separate sector was included for the agricultural pro-

cessing fi~ms. The remaining industrial firms were aggregated into the 

manufacturing sector. The service-type activities of the economy were 

aggregated into five sectors: transportation, communication and public 

utilities; real estate, finance and insurance; wholesale and retail; and 

service sectors. Also since the mining of crude oil plays an important 

role in the economy of Oklahoma, a separate sector for mining activity 

was inclucled. These are the processing or endogenous sectors of the 

Oklahoma model. 

Seven exogenous or final demand sectors were considered. Construe-

tion activities wel;'e divided up into new construction ijnd maintenance 

construction. Also the government activities were split up into two 

sectors. The other exogenous sectofs were households, imports and ex-

ports. A complete U.sting of the endogenous and exogenous sectors is 

given below: 

Endogenous Sectors 

Livestock and Livestock Products 
Crops 
Agricultural l;'rocessing 
Manufacturing 
Transportation, Communications and 

Public Utilities 
Real Estate, Finance and Insurance 
Services 
Wholesale and Retail 
Mining 

Exogenous Sectors 

/J~intenance Construction 
'1,i 

New Construction 
,Federal Government 
State and Local Governments 
Households 
Exports 
Imports 
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The Inter-ind'Ustry Flow Table 

The inter-industry flow of goods and service (Table VI) provides the 

· base for analysis of tq.e input-output mode 1. This tab le presents the 

dispersion of each sector's output among the purchasing and fin~l demand 

sectors. Each row entry represents the dollar amou11,i of goods or ser·.-

vices sold by t;he producing sector to the purchasing sectoJ;" represented 

by each column. Reading across the first row of Table VI, for example, 

the livestock and livestock produc~s sector sold 83.5 million dollars 

worth of goods to farmers within that 1:Jector, 117 .9 million dollars worth 

' of goods to the agricultural processing firms, 0.5 million dollars worth 

of goods to the manufacturing firms, 3.4 million dollar:;; worth-of goods 

to the real estc':!,te, finance and insurance sector, 0~4 million dollars 

worth to the service sector, 0.1 million dollars worth to·the state and 

loc.al governments, 17.0 million dollars worth to households and 168.4 

million dollars worth of goods were exported from the state. 1 The agri,-

cultural p-.;-ocessi~ sector purchased large quantities of raw materials 

from the livestock producer. The most common one$ were slaughter apimaJs, 

milk products, and eggs. Purchases of hides accounted for the major 

pc;,rtion of the sales of livestock pre,>ducts to the manufacturing sector. 

The reai estate, fip.ance and insurance sector pu-r;chased a small amount 

of miscellaneous livestock products. _The purchases by the 1;1ervice 

sector were small and were used mainly for recreatiop.al purposes. A 

small amount was purchased by state and local governments. The value 

· of goods and services purchased by households equaled 17.0 million 

1These figures were obtained by rc;>Unding to .the nearest tenth of 
a million dollars. 



Lvsk. t 
faTSk; .· Agric. 

Prod.ucEs Crops Proc. 

Livestock and Lives tock 63,539 117,92.3 
Products 

Crops 101,106 15,0ll ·64,790 

AgriCultural Process.ing 31,~2? 68,076 

Manufacturing 6,287 32,98:2 . 3'+,377 

Transportation; Communica- 14,261 11,476 19,840 
tion and Public_ Utilit:ie'S 

Real Esta.:t~, Finance and· 3,705 ·9,.856 3,473 
Insurance 

Services 2:,620 8.,69t 17,995 

Wholesale and Re.tail 14,747 20,897 17,409 

Min-ing 101 1,382 374 

Constructi011 
.Maintenance. 1,650 2,659 1,205 
New 3,739 6,024 2~01~ 

. ... ·-··-~-~ 
Government 
· Federal 837 2.,161 10,.308 
-State and· Local 12~ 372 16,286 7,426 

Households 
Wages and Salaries 11,.047,. 26,953 66,ooo 
Proprietor Income 9h,031 147,968 10,000 
Rent Income J,4.5e. 20,642 .1.,602· 

Imports 6,336 18,090 24,263 

Total 391,265 350,078 4-67,092 

TABLE VI 

I'.1,'TERINDUSTRY FLOWS OF. GOODS .AND SERVICES, OKLAHOMA ECONO~!Y, 1959 

(Thousands of Dollars) 

\ Trans., Real Est. Whol-esale 
Comm.~ F'i.n. ~ and Construction 

Hanf. Pu.b. Ut. Ius. Service Ret.ail Mining Maincn. New 

520 0 3,372 433 0 0 0 0 

10,319 y,-0 5,269 866 1,818 0 0 2,885 

2,213 913. 193 19,030 5,724 0 0 192 

377,952 L~2,875 3l,47C 150,717 89,908 87,138 70,289 183,465 

110,309 69,265 8,252 66,879 43,410 36,921 7,840 25,257 

29,340 9,694 31·,260 11,223 20,097 15,281 1,132 5,317 

64,037 26,297 14,102. 74,412 92.,420 85,346 3,205 3'3, 149 

rao,432. 17,613 · 12.,643 28,688 34,956 42,967 31,915 6o,:,82 · 

474,545 18,066 632 h33 114 r5'f,:e5y 
\..,.-..,.,... 

3,027 7,628 

2,8o5 25,614 7,824 957 2,630 6,518 0 64 
21,.015 . 34,955 2i.,28~ 2,605 7,155 29,109· 0 0 

37,510 91,757 Jl,392 8,055 31,772 14,706 2,600 7,072 
40,698 35,925 4,965 3,282 24,402 42;29.6 2,922 7,948 

330,0JO 242,00C 102,000 230,000 465,000 266,000 42,TY9 116,261 
;35,000 29,000 48,.ooo 157,000 2oe,ooo 21,000 17.,203 46,797. 
17,884 14,439 13,946 36,~Cj . 64.,2:i2 120,000 8o9 2,567 

.177,955 21,247 14,668 74,407 4!.i.,692 ·42, 114 33,202 85,788 

1,918,540 ooc,coo 351,272 865,890 1,136, .)OG 86o,63() 216,883 589,972 

Government 
State J. 

Federal Local' 

109 

32;360 

5,663 2,952 

'177,051 43,884 

55,974 23,335 

212 16,335 

36,499 22,663 

84,749 21,006 

5,293. 1,909 

3,322 33,634 
8,139 82,395 

j 

·6, 135 5,213 
91,950 0 

.3;;8,000 258,000 
\ 0 0 
3,000 12,398 

84;655 21,389 

953;002 545,222 

Household 

16,979 

21,.763 

330t 709 

584, lh5 

183,084 

154,959 

379,454 

567,690 

2,315 

127,999 
365,542 

560,31>9 
251,536 

7,000 
15,955 

189,150 

318,590 

4,077,219 

Export 

168,390 

90,549 

3,897 

39,388 

293,577 

-

595,801 

l'otal 

391,265 

350,078 

467,092 

1;918,540 

680,000 

351,272 

865,890 

1,136,300 

86G,630 

216,881 
589,973 

809,867 
·542,008 

2,521,000 
829,954 
501,000 

967,416 

c..> co 
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dollars. Included in this figure. was the amount used by the producer 
' ' . 

himself and the amount purchased for final consumption directly from the 

farmer by the households. · The export column indicated that Oklahoma 

produces more livestock and livestock products than were demanded in the 

state. '!be major share of these exports was cattle and calves, which 

made up the bulk of the livestock sector. Entries in the table for the 

remaining sectors can be interpreted similarly. Additional information 

is given in the Appendix to clarify each entry. 

The entries in each column of Table VI represent 

of each purchasing or consuming sector. As an illustration, consider .. / 
/'" 

column three. The agricultural processing sector purchased J§,g_,J mi}lion 

dollars worth of goods from the ba$ic .agricultural sectors which includes 

the crop and the livestock and livestock products sectors. Of this 

amount, 117.9 million dollars worth was for livestock products, while 

64.8 million dollars worth was purchased from the crop sector. The main 

items purchased froIP the livestock sector were slaughte·r animals, whereas . 

the crop sector sold mostly wheat and other grains to the agricultural 

processing sector. The agricultural pr~cessing industries purchased 

68. 9 mil lion dollars worth oE goods and services from other ind us tries 

within the sector. Most of the 34 .• 4 million dollars spent for manufac• 

tured products was for packaging materials needed in the· operation of the. 

processing industries~ The processing sector ~pent 19.8 million dollars 

for ti-ansportation, cODllllunication, ·and public utiUties, whereas their 

expenses for services from the real estate~ finance and insurance sector 

· totaled 3.5 million dollars. The purchases from the other endogenous 

sectors were: service sector, 18.0 million; retail and wholesale, 17.4 

million; and. mining, 0 .4 million dollars. The agricultural .processing 
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sector spent 3. 2 million dollars on new .an.d maintenance construction. 

It .!!.lso paid 17. 7 milliop. dollars in taxes. Workers received 66.0 

million dollars in wages and salaries, while the amount.of proprietor 

:i,.ncome and rent paid by the agriculturd processing sector totaled 10.0 

. million dollars and 1, 6 million dollars respectively. ~teriall;l imported 

from outside the state totaled 24.3 milliop. dollars. These imports con-

sist mostly of manufactured products, The remaining columns can be 

interpreted similarly. 

Of special interest in Table VI is the export column and the import 

row. Examining the export column, it is obvious that Oklahoma is a large 

exporter of agricultural and mining products. These figures were com-

puted by determining the total demand of each sector and the amount of 

the product for final consumptionwithin the state, The amount produced 

above these demands was the amount exported. Computed in this way, this 

figure is the amount of net exports •. The amount imported was also a net 

figure. The excess of demands abovl;! that w.hich was produced ·witl:tin the 

state was imported. ~e amount imported by each sector was determined 

by assuming its share of the total imports was equal to the proportion 

it used of the total demand in the stat;) Therefore, each sector had.an 

import entry, which c.onsisted mainly of manufactured products. In ;fact, 

.· 92 percent of the net b1ports in Oklab.OJna were manufactured products~ 

Technical Coefficients 

.The technical coefficients in table VII show the direct purchases 

of each sector from every other sector per dollar .of output. The techni-

ca.l coefficient shows only the first round effects of a change in output 

of one,industry on the industries from which it purchases gc;,ods and 



TABLE VII 

TECHNICAL COEFFICIENTS, OKLAHOMA ECONOMY, 1959 

Lvsk. & Trans., Real Est., Whole-
Lvsk Agric. Comm. & . Fin. & sale & 

Products Crops Proc. Manf. Pub. Ut. Ins. Service Retail Mining 

Live~tock and Livestock 
Pruducts .• 21351 .00000 .25246 .00027 · .00000 .00960 .00050 .00000 .00000 

Crops .25841 .05145 .13871 .00538 .00050 .01500 .00100 .00160 .00000 
Agricultural Processing .08032 .00000 .14574 .00115 .00134 · .00055 .02198 .00504 ~00000 
Manufacturing .01607 .11135 .• 07360 .19700 .06305 .08900 .17416 · .07912 . • 10125 
Transportation, Communi-

cation, .and Public·.· · 
Utilities .03645 .03278 · .. 04247 .05750 .10186 .02349 .07724 .03820 .04290 

Real Estate, Finance 
and Insurance .00947 .02815 .00744 .01529 ~01426 ~08959 .01296 .01769 • 01776 

Services .. 00670 .02483 .03852 .03338 .03867 .04015 .08594 .08134 .09916 
Wholesale andRetail .03769 .05969 .03727 · .09405 .02590 .03599 .03313 .03076 .04992 
Mining ~00026 .00395 • 00080 · ·• 24 735 .0.2657 .00180 .00050 .00010 .05953 
Construction 

Maintenance .00422 .00760 .00258 .00146 .03767 .02227 .00111 • .00232 .00757 
New .00956 .01121· .-00431 .01408 .05140 .06059 .. 00301 .00630 .03382 

Government 
Federal· .00214 · .00617 .00207 .. o ;1.95.5 .13493 .08937 .00930 .02796 .01709. 
State and Local .03162 .04652 .01590 .02121 .05283 .01413 .00379 .021.iT .04914 

Households 
· Wages and Salaries (02823 • 07699 .14130 .17201 . .35588 .29037 .26562 .40922 .30910 
Proprietor "Income · .24033 .42267 .02141 .01824 .04265 .13665 ~18130 .18305 .. 02440 
Rent Income ..:,,.00883 .05996 .-00343 · .-00932 .02124 .03970 ;04262 .05650 .13943 

Total .?,7739 .55862 .16614 .19957 .41977 .46672 .48954 .·64877 .47293 
Imports .01619 .05168 .05199 .09276 .03125 .04175 .08594 .03933 .04893 

., ..... 

Total 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 ,f:-.... 
··----·---· 
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services. The technical coefficients are relevant only for the processing 

sectors; therefore, technical coefficients are not computed for the final 

demand sectors. 5y considering a particular colunm, say colunm four, 

the technical coefficients can be interpreted as followa. If the manu-

facturing sector increases its out;put by one dollar, its purchases from 

the two agricultural sectors will change very little. However, purchases 

among manufacturing industries within the sector will increase by 20 

cents. To meet this new output, the manufacturing sector will buy 6 

cents worth of goods and services from the transportation, communication 

and public utility sector; 2 cents worth of services from the real estat~ 

finance and insurance sector; 3 cents woi;-th of services from the service 

sector; 9 cents worth of services from the retail and wholesale sector; 

d 25 h f d d i f th . . t 2 an cents wort o goos an serv ces rom e mining sec or. As 

expected the manufacturing sector has a large direct effect on the mining 

sector, because a large part of the manufacturing j.n the state consists 

of processing raw products from. the mining sector. The one dollar in-

crease in output of the manufacturing sector will cause the exogenous 

sectors to change as follows: 2 cents will be spent on coni;;truction (new 

and maintenance), 4 cents will be paid to the government (federal, state, 

and local), 17 cents will be pai~ for wages and salaries, and 3 cents 

will be paid for rent and proprietor income. 

The technical coefficients are assumed constant over time; thereby 

assuming no change .in technology. If forecasts are desired, new flow 

tables will have to be constructed :regularly or present tables will have 

2These figures were obtained by rounding off to the nearest cent 
the technical coefficient presented in Table VII. 



to be adjusted to account · for technological changes. An up-to-date 

technical coefficient table can be used to analyze the direct effects 

of changes in each sector of the economy. 

Interdepenqence Coeffici~nts 
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The interdependence coefficients in Table VIII indicate the total 

change in input ~equirements as a result of a one dollar change in final 

demand in a sector. The total change includes the direct effect as well 

as all indirect effects resulting from the initial one dollar change. 

For illustration purposes, consider a one dollar change in demand for 

products of the livestock sector. Column 1 of Table VII shows that this 

would directly change intra-industry transactions by 21 cents. However, 

as the livestock industry changes .its own output, the .amount of purchases 

from the other sectors will also change. As the amount of purchases from 

other sectors change, eacp sector will change its output to meet the new 

demand. These sectors in turn will change their purchases from every 

other sector, including the livestock sector. This secondary change on 

the livestock sector is referred to as the indirect effect. The inter

dependence coefficients in Table VIII indicate the combined direct and 

indirect effects. By su~ racting the technical coefficients (Table VII) 

from the interdependence coefficients, the indirect effect is obtained. 

The indirect effects of the model are shown in Table IX. 

An analysis of a change in a sector can be obtained by examining the 

appropriate columns in the last thr~e tables. For example, a listing of 

the coefficients for the livestock sector is presented in Table X. From 

the table, it is obvious that the basic agricultural sectors have the 

largest direct and indirect effects as a resul~ of the initial increase. 



TABLE VIII 

INTERDEPENDENCE .COEFFICIENTS, OKLAHOMA ECONOMY, 1959 

-----------
Lvsk. & Trans., Real Est., Whole-

Lvsk. Agric. Comm. & Fin. & sale & 
Products Crops Proc. __ Manf. _ Pub._ Ut. __ Ins. ___ Service _ Retail Mining 

Livestock and Livestock 
Products 1.31225 .00137 • 38915 .00292 .00167 .01506 .01112 . 00354 .00203 

Crops .37735 1.05689 ,28510 .01033 .00284 .02336 .01096 .00553 .00313 

Agricultural Processing .12553 .00243 1. 21069 .00604 .00406 .00455 .03109 .00965 • 00471 

Manufacturing .12589 .18375 .20920 1. 3452 7 .11909 .15737 • 27903 .14221 .19020 

Transportation, Connnuni-
cation and Public 
Utilities .09202 ,06268 .11317 .12106 1.13266 .05143 .12480 .06664 .08237 

Real Estate, Finance, and 
Insurance .03324 .04038 .03267 .03649 .02298 1.10587 .02640 .02652 .03005 

Services .04799 .05398 ,09185 .10927 .06474 .06807 1.12755 .10792 .14061 

Wholesale and Retail .09859 .090.90 .11005 .15825 .04855 .06456 .07623 1.05487 .08450 

Mining .03786 .05466 .06068 . 35743 .06342 .04511 .07764 .03954 1.11581 

---------------

t 



TABLE IX 

INDIRECT COEFFICIENTS, OKLAHOMA ECONOMY, 1959 

--- -Lvsk. & Trans., Real Est., 
1.vsk. Agric. Connn. & Fin. & 

Products Crops Proc . Manf. Pub. Ut. Ins . 
' 

..,. 

Livestock and Livestock 
Products .09874 .00137 .13669 .00265 .00167 .00546 

Crops .11894 .00544 .14639 .00495 .00234 .00836 

Agricultural Processing .04521 .00243 .06495 .00489 .00272 .00400 

Manufacturing .10982 • 07240 .13560 .14827 .05604 .06837 

Transportation, Connnuni-
cation, and Public 
Utilities .05557 .02990 .07070 .06356 .03080 .02794 

Real Estate, Finance, 
and Insurance .02377 .01223 .02523 . 02120 .00872 .01628 

Services .04129 .02915 .05333 .07589 .02607 .02792 

Wholesale and Retail .06090 .03121 .072T8 .06420 .02265 .02857 

Mining .03760 .05071 .05988 .11008 . 03685 . 04331 

Whole-
sale & 

Service . Retail~·~ Mining 

.01062 • 00354 .00203 

.00996 .00393 .00313 

• 00911 .00461 .00471 

.10497 • 06309 .08895 

.04756 .02844 • 03947 

.01344 .00883 .01229 

. . 04161 .02658 .04145 · 

.04310 .02411 .03458 

.07714 .03744 .06628 

.s:,. 
\JI 
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The change in de~and for livestock products will ~ause farmers to change 

their requirements for breeding .animals and feeder animals, thus causing 

the large direct and indirect change in that sector. A change in feed 

requirements as a result of the change in the livestock sector accounts 

for the direct and indirect effects of the crop sector. The manufac-

turing sector has the largest indirect effect of the non-agricultural 

sectors. The remaining non-agricultural sectors have small indirect 

effects as a result c-f the small intei'actiQn between these sectors and 

the livestock sector. If the initial change_j s n increase in demand, 7 

then all signs would be positive, whereas negati\e effects would result 

if demand was decreasing. A table indicating the direct, indirect, and 

total effects could be constructed for each sector. The information is 

presented in the appropriate columns of Tables VII, VIII, and IX. 

TABLE X 

EFFECTS OF ONE DOLLAR INCREASE IN LIVESTOCK SECTOR 

'l'otal Direct Indirect 
Effect Effect Effect 

Livestock and Livestock Pt;"oducts 1.31 1. 21 .10 
Crops .38 .26 .12 
Agricultural Products .13 .08 .05 
Manufacturing .13 .02 .11 
Transportation, Communication and 

Public Utilities .09 .04 .05 
Real Estate, Finance and Insurance .03 .01 .02 
Services .05 .01 .04 
Wholesale and Retail .10 .04 .06 
Mini.ng .04 .oo .04 

The interdependence coefficient table is very useful for those 

working with the adjustment problem. From this table, the effects of 
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a change in the economy can be determined. Forecasts can be mad~ of the 

effect of the change on output, income and employment in Oklahoma. These 

concepts will be discussep in the following chapter • 

... 



CHAPTER V 

EMPIRICAL PREDICTIVE DEVICES 

Analytical mea~ures of changes for the various sectors of the 

economy are attainable from the input-output model. These input-output 

multipliers are used to determine what effect a change in demand for 

goods and services from a particular sector will have on total output, 

employment and income. The output multiplier indicates how the produc

tion of each sector will change as output is changed in any one of the 

sectors. If e~loyment is changed in a sector, the employment multi

plier indicates how this change will effect employment in the rest of 

the economy. Similarly, the inco~ multiplier measures the effect a 

change in income in a sector will have on the rest of the economy. 

The theory underlying the various multipliers and the empirical 

results obtained from the Oklahoma model are presented in this ch~pter. 

Output, income and employment multipliers will be discussed in this 

order. How the output of various sectors must change to meet a specified 

change in demand will also be discussed and illustrated. 

Output Multipliers 

Output multipliers measure the amount of output generated by a one 

dollar change in final demand for products of a particular sector. They 

are computed directly from the interdependence coefficieqts (Table VIII) 

by adding down the column for each sector to obtain the output multiplier 

48 
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of that purchasing sector. For example, from Table VIII, by adding down 

the column for the livestock and livestock products sector, the output 

multiplier for this sector is 2.25. This indicates that a one dollar 

change in final demand for livestock and livesto~k products will cause 

a change in total output of $2.25. Of this total, $1.31 is generated by 

interaction among industries within the livestock sector and $0.38 by 

interaction among industries in the crop sector. These two figures 

account for a major part of the multiplier. 

The output multipliers compu~ed from Table VlII for each sector are 

listed in column (1) of Table XI. The agricultural processing sector 

has the largest multiplier. If demand for products in this sector 

changes by one dollar, there will be a change in output of $2.50. The 

size of the multiplier indicates the large interaction of this sector 

with the other sectors, especially the two basic agricultural sectors. 

From Table VIlI, it is seen that a one dollar change in output for 

agricultural processing products requires a change of $0.39 from the 

livestock and livestock products sector and $0.29 f~om the crop sector. 

Also~ a rather large amount is purchased from the manufacturing sector, 

which is mainly packaging materials. The initial change in the agricul

tural processing sectors causes a $0.11 change in the activities of the 

transportation, communication, and public utilities sector, principally 

because of the movement of the raw materials to the processing plant 

and then the movement of finished produets from the plant to the retailer 

or wholesaler. The change in the wholesale and retail sector is $0.11 per 

dollar change in output of the agricultural processing sector. Results of 

the initial change are relatively small in the remaining three sectors. 



50 

TABLE XI 

OUTPUT MULTIPLIERS AND LEAKAGE OF THE SECTORS IN THE OKLAHOMA MODEL 

Output 
M;ultiplier 

Output Multiplier 
No Input 

Assumption 

Output 
Multiplier 

Leakage 
(l) (2) (3) 

Livestock and Livestock I 
Products 2.25 2.44 .19 

Crops 1.55 1. 77 .22 

Agricultural Processing 2.50 2.83 .33 
Manufacturing 2.15 2.57 .42 
Transportation, Communication 

and Public Utilities 1.46 1.61 .15 
Real Estate, Finance and 

Insurance 1.54 1. 74 .20 
Services 1. 76 2.12 .36 
Retail and Wholesale 1.46 1.64 ., .18 

!.&2. ~ 
2.07 .26 

Mining 1,65 
Economy Multipliers 1.81 ,~'L 

r , 

The third largest output multiplier as seen from Table XI is that 

of the manutacturing sector. A loqk at Table VIII indicates that the 

manufacturing sector has a large amount of interaction with industries 

within the manufacturing sector and with industries in the mining sector. 

The total effect is $1.35 from industries within the manufacturing 

sector, and $0.36 from industries within the minipg sector. Direct and 

indirect effects of a dollar change in demand for manufactured products 

on transportation, communication and public utility; service and whole-

sale and retail sectors are $0.12, $0.10 and $0.16 respectively. The 

remaining sectors are influenced very little by the increase in demand 

of manufactured products. 
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The output multipliers of the crop and mining sectors look some~hat 

small. However, upon investigation, the interdependence o~ these sectors 

with industries within the other sectors is small, There has been under

utilization of resources in agriculture, and this is ~eflected in the 

interdependence coefficients. With an increase in demand for agricul

tural products, many resources were used more intensively and the new 

output requirements were met with little additional increas~ in the 

demand for these inputs. This explains why the interdependence between 

the crop sector and the other sectors is small. A~so, for the same rea

son as explained for the crop sector an increase in demand for mining 

products will not affect the other sectors to a large extent. The 

figures in Table VIII indicate that only three sectors will change by a 

sizeable amount if the demand for mining output is increased by one 

dollar. These are the manufacturing, service, and mining sectors, which 

will increase their activities by $0.19, $0.14 and $0.12 respectively. 

The interdependence of the other sectors with the processing sectors 

is not very large, this explains why the output multipliers are small. 

These sectors are similar in nature and could be called service-type 

sectors as their activity depends on the activities of the primary 

sectors (manufacturing, mining, agricultural, and agricultural pro

cessing) and of the .final demand sectors. Also these sectors are rather 

labor intensive and purchase less from the primary sectors, thus a 

smaller output multiplier would be expected, 

Assuming that final demand changes in all sectors simultaneously by 

one dollar, this change in demand would generate a change in output of 

$16.32. Dividing this total by the amount of the change in demand would 

indicate that every dollar change in demand would generate on the average 
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a change in output of $1.81, This $1.81 is an average output multiplier 

of the endqgenous. sectors, and is teferred to as the economy multiplier 

in Table XI. 

An interesting result is obtained by assuming that the Oklahoma 

economy produces all of the products demanded by the producing and final 

demand sectors, In other words, no goods and services are imported from 

outside the state. To compute the multiplier under this assumption, the 

amount of imports in the import row are distributed among the endogenous 

sectors in each column. The export column remains in the flow table; 

however, the figure for each sector is reduced by the amount of imports 

added to the sector, Again the column and row total are equal for the 

endogenous sectors. 

The sector multipliers computed under this assumption are li~ted in 

column (2) of Table XI. Again assume that final demand changes by one 

dollar in each sector, Tile total change in output generated throughout 

the economy would be $18.61, Dividing this by the total demand change 

will yield an economy output multiplier of $2.07. 

The difference between the multipliers in column (1) and (2) can be 

referred to as the leakage associated with the output multiplier effect. 

Leakage is defined as the net amount of the change in total output which 

is obtained outside the state as a result of the one dollar change in 

final demand in Oklahoma. The leakage effect for each sector is listed 

in column (3) of Table XI. The manufacturing sector has the largest 

amount of leakage, since most of the net imports for Oklahoma are manu-

factured products, The large amount of imports of manufactured products 

determines to a great extent the magni tude of the remaining leakage 

figures as all sectors demand large quantities of products from the 
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manufacturing sector. This is verified by theinterdependence coeffici-

ents listed in the row of the manufacturing sector on Table VIII. 

In summary, the two economy multipliers indicate that a one dollar 

increase in final demand in Oklahoma, will generate $2.07 worth of new 

output. Of this incr~ased output, $1.81 worth of ~oods and services will 

be produced within Oklahoma. This leaves a net leakage for the economy 
,. .il I 

of Oklahoma of ~6, that is, $0.26 worth of goods and services are 

produced outside the state due to an increase in final demand within the 

state. 

Income Multipliers 

The income multiplier measures the total change in income throughout . 

the economy resulting from a one dollar change in. income in a sector. The 

1 concept of the input-output income multiplier ~as deveioped by Hirsch. 

The underlying basis of the multiplier is that a certain amount of income 

is generated with each change in output. A direct and indirect effect 

due to a change is distinguished in arriving at the income multiplier for 

each sector. 

The direct income effect in the amount of each dollar of output which 

goes to households in the form of income either as wages or salaries, pro-

prietor's income or rent income. The direct effect for each sector is 

the total of the three household columns and is presented in Table VII. 

The direct effect is presented in column (1) of Table XII. 

The retail and whole~ale sector has the largest d~rect income effect 

at 0.65 while the agricultural processing sector has the smallest direct 

lwarner Z. Hirsch, "Interindustry Relations of a Metropolitan Area," 
The Review 2f Economics !B.!! Statistics, XLI (November, 1959), pp. 360-369. 



TABLE XII 

INCOME MULTIPLIERS AND INCOME LEAKAGE WITH HOUSEHOLDS TREATED AS AN EXOGENOUS SECTOR 

Direct & Type I Iticome 
Direct Indirect Indirect Type I Multi. Income 
Income Income Income Income No Import Multiplier 
Effect Effect Effect Multiplier Assumption Leakage 
ill ____ _i2) (3) ____ _14) (5) (6) 

Livestock and Livestock 
Products .27739 .78028 .50289 2.81 3.02 .21 

Crops .55862 .78426 .22564 1.40 1.52 .12 

Agricultural Processing .16614 • 71792 .55178 4~32 4.92 .60 

Manufacturing .19957 .66911 .46954 3.35 4.01 .66 

Transportation, Coumunication 
and Public Utilities . 41977 .60586 .18609 1.44 1.56 .12 

Real Estate, Finance and 
Insurance • 466 72 .68365 .21693 1.46 1.61 .15 

Services .48954 . 77292 .28338 1.58 1.80 .22 

Wholesale and Retail .64877 .83030 .18153 1.28 1. 37 .09 

Mining . 47293 .74101 .26808 1.57 1. 72 .15 

Economy 2.13 2. 39 .26 
V, 
.i,-
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effect at 0.17. The difference among the direct effects of the various 

sectors is largely the result of the nature of the sector. ~ 

intensive sector such as the retail and wholesale sector will spend more 

for wages and salaries than a capital intensive sector ltke the agricul-

tural processing sector. 

Indirect and direct income effects are the total changes in income 

as a result of the one dollar change in output. This effect is measured 

by considering how output in each sector changes as a result of an 

initial one dollar change in final demand and how the output change 

affects income. For example from Table VIII, it can be seen that a 

dollar change in final demand for livestock products will change in that 

output in that sector by $1.31. Households receive as income $0.28 of -every dollar change in output; therefore, an initial change will cause 

household income to change by~ . The initial change in final demand 

for livestock and livestock products of one dollar will cause a direct 

and indirect output change of $0.38 in the crop sector. From the direct 

effect, $0.56 of every dollar change in output in the crop sector goes 

to households. Thus household income changes by $0.21 as the result of 

the one dollar change in output of the livestock and livestock products 

sector. Similarly, the change in income as a result of the one dollar 

change in output in the livestock and: l~vestock products sector can be 

computed for the remaining sectors. Toe sum of these income changes wi ll 

give the total amount of direct and indirect income generated as a r esult 

of the initial one dollar change in final demand for that sect6r. The 

same procedure is used for each sector to compute the amount of the 

direct and indirect effects, which are listed in column . (2) of Table 

XII. 
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The ind;i.rect income effect [column (3)] is obtained by subtracting 

the direct effect from the direct and indirect effect. The retail and 

wholesale sector has the lowest indirect effect anp the agricultural 

processing sector has the highest indirect effect. The reason is that 

activity in the agricultural processing sector depends quite heavily on 

the other sector~ in the economy, whereas the wholesale and retail sector 

has an appreciably less amount of interaction with the other sectors. 

The activities of the agricultural processing sector depend largely on 

goods and services from the basic agricultural and manufacturing sectors. 

The livestock sector shows a large indirect effect mainly as a result of 

its dependence on the crop sector and on the agricultural processing 

sector for processed feed. 

Income multipliers are listed in column (4). They are computed by 

dividing the direct and indirect effect by the direct effect (column 2 f 

column 1). Each multiplier indicates the total amount of income 

generated by the increase ot one dollar of income in that sector. The 

agricultural processing, manufacturing and livestock sectors have by far 

the largest income multipliers, as a result of the large indirect effect 

of these sectors. 

The income multipliers listed in column (5) are computed under the 

assumption that there are no impo~ts in the Oklahoma economy. The dif-

ference between these multipliers and those in column (4) is the net 

leakage associated with the income multiplier. The leakage effect is 

listed in column (6). Income leakage is defined as the net amount of 

the new income which is generated outside the state as a result of a one 

dollar increase in income in Oklahoma. 
e. 

In examining the volumn for 

leakage, the sectors with the largest indirect effect have the largest 
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amount of income leakage. These sectors also import more products from 

outside the state than the other sectors. 

Again assuming that income in increased by one dollar in each sector 

simultaneously with imports included in the model, the nine dollar in-

crease in income will generate $19.21 in income throughout the economy. 

Dividing this by the change in income yields an income multiplier of 2.13 

for the economy of Oklahoma. If the same procedure is used to calculate 

an income multiplier for the economy under the assumption that Oklahoma 

produces all of the products used in the state, a dollar increase in 

income for each sector will yeild $21.53 worth of income to the economy . 

The income multiplier for the economy computed as an average of the en-

dogenous sectors is 2.39. The two multipliers indicate that for each 

dollar increase in income to the economy, $2.39 of new income is gener-

ated. Of this $2.39 increase in income, $0.26 of it is generated outside 

the state of Oklahoma. The economy leak~ge figure is an average of the 

leakage effects for the endogenous sectors. 

The income multipliers as computed above are considered to be low 

as they take into account only the direct and indirect changes on the 

· 2 industries in the processing sectors. Therefore, another income multi-

plier has been proposed which considers the household sector as an en-

dogenous sector. The inclusion of the household sector permits a measure 

of the reaction of the consumer to a change in income, often referred to 

as the induced effect. 

To estimate the induced effect, the interdependence coefficients must 

be computed with household as a processing sector. The household row of 

this new matrix yields the direct, indirect and induced income effects. 

2rbid., p. 364. 

. .. 
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These are listed in column (1) of Table XlII. Li$ted in column (2) are 

the induced effects which are merely the difference between column (2) of 

Table XII and column (1) of Table XI~I. The induced effects for all sec-

tors are approximately the same. This indicates that the households re-

ceiving the income from the various sectors have similar spending habits. 

The indirect and induced effects computed by adding column (3) of Table 

XII and column (2) of Table XIII are listed in column (3) of Table XIII. 

The income multipliers estimated with the household sector included 

as an endogenous sector are listed in column (4) of Table XIII. They were 

computed by dividing the direct effect [column (1), Table XII] into the 

direct, indirect, and induced effect [column (1), Table XIII], These 

multipliers indicate the amount of income generated throughout the economy 

with each additional one do~lar income increase from a particular sector. 

The income multiplier for the entire economy, including households as an 

endogenous sector is 3.94, 

The question now arises as to which set of the income multipliers is 

the most relevant when used for predictive purposes, By considering the 

household sector as endogenous, the assumption of a linear relationship 

between income and co~sumption is implied as income increases, consumption 

will increase by a const~t proportion of the change in income. Empirical 

3 .studies indicate that this relationship gener~lly is not linear; there-

fore, the resulting multipliers are considered to be on the high side. By 

considering the household sector as exogenous, no change in consumption 

by the households i~ considered; therefore, the corresponding estimates 

are too small. The actual income multiplier for a sector will be 

3Gardner Ackley, Macroeconomic Theory, (New York, 1961), pp. 221-231. 



TABLE XIII 

INCOME MULTIPLIERS WITH HOUSEHOLDS TREATED -AS AN ENDOGENOUS 

Livestock and Livestock Products 

Crops 

Agricultural Processing 

Manufa~turing 

Transportation, Communication and 
Public Utilities 

Real Estate, Finance and Insurance 

Services 

Wholesale and Retail 

Mining 

Economy 

"'Induced 
Direct and Induced 

Indirect Effects Effects 

(1) (2) -

1.43750 • 65722 

1.44482 .66056 

1.32261 .60469 

1.23268 .56357 

1.11615 .51029 

1.25947 .57582 

1.42393 .65101 

1. 52964 .69934 

1.36515 .62414 

SECTOR 

Indirect 
and Induced 

Effects 

(3) 

1.16011 

.88620 

1.15647 

1.03311 

.69638 

• 79275 

.93439 

.88087 

.89222 

Type II 
Income 

·· · MultiElier 

(4) 

5.18 

2.59 

7.96 

6.18 

2.66 

2.70 

2.91 

2.36 

2.89 

--
3.94 

V1 
\0 
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somewhere in between the two estimates, depending on the consumption 

pattern of the households in the state. 

Employment Multipliers 

The employment multiplier as computed from the input-output model . 

is defined as the change in employment due to a one unit change i~ the 

labor force of a particular sector. The concept of the input~output 

The basic 4 r employment multiplier was developed by Peterson and Moore. 

assumption in computing the employment multipliers of Oklahoma is that 

\ there is a linear relationship between employment and output in a sector. 

I 
The relationship does not strictly hold for several sectors as output has 

been increasing while the number employed has been decreasing. For ex-

ample, in the more capital intensive sectors, such as the agricultural and I manufacturing sectors, new technology has replaced labor. So for these 

l_ indus~ries the estimated multipliers may be too high. Another condition, 

particularly relevant in the basic .agricultural sectors, is the presence 

of underemployed resources and unused capacity. ~inly because of thisJ 

condition, employment multipliers for the agricultural sectors were not 

computed. The linear assumption holds more nearly for the labor intensive 

service sectors; therefore, the multipliers are more nearly correct. 

The input-output employment multiplier is again related to a change 

in output. The change in output creates a direct and indirect effect. 

The direct employment effect indicates the number of men employed 

per year per million dollars worth of output. These direct effects are 

4 Frederick T. Moore and James W. Petersen, "Regional Analysis: An 
Industry Model of Utah." ~Review£!_ Economics and Statistics, XXXVII 
(November, 1955), pp. 368-381. 
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listed in column (1) of Table XIV. The direct employment effect of the 

agricultural processing sector indicatates that 36.40 additional man-

years of employment will be needed if final demand for that sector is 

increased by one million dollars. The service sector has the largest 

employment per million dollars worth of output. This is because this 

sector produces personal services requiring large amounts of labor. 

The direct and indirect effects are computed by considering the 

repercussions on employment in all the sectors as a result of the initial 

change in final demand in.a sector. For example, a one million dollar 

increase in final demand will increase the output within the agricultural 

f\· processing sector by 1.21 million .dollars. This output. increase will· 

require 36.40 man-years of employment per million dollars increase in 

output. As a result of the initial increase in demand, the direct and 

indirect effect of the manufaciuring sector will increase output by 0.21 

million dollars. This sector requires 45.86 man-years of employment per 

million dollars worth of output. The total direct and indirect effect 

is obtained by summing up the additional map-years of employment needed 

by each sector as a result of the one million dollar increase in output 

of a particular sector. Column (2) of Table XIV shows these effects. 

Subtracting column (1) from column (2) will yield the ;indirect 

effects. Manufacturing has the. largest indirect effect, because of the 

large amount of interaction among industries in this sector and the other 

sectors. The indirect effects of the agricultural processing, mining and 

service sectors are somewhat similar. 

Column (4) shows the employment multipliers. These multipliers are 

computed by dividing the direct effect [column (1)) into the direct and 

indirect effect [column (2)]. Each multiplier indicates the change in 



TABLE XIV 

EMPLOYMENT MULTIPLIERS AND LEAKAGE OF.THE SECTORS IN THE OKLAHOMA MODEL 

Direct Employment 
and Multiplier Employment 

nirect Indirect Indirect Employment No Import Multiplier 
Effects Effects Effects Multiplier Assumption Leakage 

(1) {2) (3) (4) (5) ~ 

Livestock and Livestock Products * man-years 

~~s * 
Agricultural Processing 36.402 . 102. 701 66.299 2.821 3.351 ~530 

Manufacturing· 45.859 134.510 88.651 2.933 3.518 .585 

Transportation, Communication and 
Public Utilities 82.353 123. 502 41.149 1.450 L.616 .166 

Finance, Real Estate, and Insurance 82.621 127.954 45.333 1.549 1. 712 .163 

Services 202.078 268.470 66 ... 392 1.328 1.439 .111 

Wholesale and Retail 145.246 191.185 45.939 1.316 1.396 .080 

Mining 40.697 104.258 63.561 2.562 2.936 .374 

Economy 2.000 2.281 .281 

* Employment multiplier · not computed for sec tor. °' N 



employment generated throughout the Oklahoma economy by the one unit 

employment change in the sector specified. 
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The manufacturing sector has the largest multiplier, because of the 

large amount of interact;ion of this sector with the other sectors. Also 

the agricultural processing sector .and the mining.sector have rather 

large employment multipliers due also to a large amount of interdepen,... 

dence with other·secton which have a high employment-output.:ratio. 

Th~ employment multipliers listed tn.column (5) are computtad under 

the·assumpt:i,ons that there aie no imports in the Oklahoma economy. These 

multipliers indicate the total amount of employment ch~nge per unit 

change in employment in Oklahoma.· The·difference between these multi~ 

pliers and those listed in column (4) is the amount of leakage associated 

with each employment multiplier, ~ployment leakage is defined as the 

net amount .of the employment change takip.g place outside the state due to 

a one unit change in employment in.Oklahoma. Employment leakage figures 

[column (6)] indicate that manufactu'X'ing has the largest leakage because. 

of the large amount of manu-fact\lr:i,ng imports, The agricultu:tal process

ing and mining .sectors also have rat~er large leakage effects. The 

dependence of the activity of these sectors upon th~ activity of the 

manufacturing sector explains the magnitude of the leakage effect. 

l'he employment multip;I.ier for the economy under the assulllption of no 

imports was computed. An economy ~mployment multiplter leakage figure 

was also calculated. 'fh~·multipliers indicate that a one.unit change :in 

employment in Oklahoma will change total employment by 2.28 units.· Of 

the 2.28 unit change, units employment in Oklahoma will change by 2,00 

whereas employment; in areas outside of Oklahoma wil:I. cha11ge by 0.28 

units. 
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Output Requirements for l964 and 1975 Demand 

The input-output model can be used to predict the change of output 

of each sector necessary to meet a change in final demand. The Oklahoma 

model was used to estimate output for 1964 and 1975. The actual output 

far each sector is available for 1964, so the predictions can be tested 

against the actual data. Also future employment needs for 1964 and 1975 

necessary to meet this new output were estimated. 

Final demand for the sectors in the Oklahoma model were estimated 

for 1964 and 1975. Final demand consists of local and export demand, 

Local demand is determined by economic activity in.Ok;Lahoma, whereas ex-

port demand is determined by economic activity elsewhere in the United 

States. 

To estimate the final demand for the basic agricultural sectors in 

5 
the Oklahoma model for 1964 and 1975~ the work done by Rogers and Barton 

was used. Rogers and Barton used population estimates, income trends, 

and expected consumer taste to arrive at changes in future demand. Most 

of their emphasis in predicting final demand was placed on changes in 

population. Their estimated change in demand from 1959 to 1975 for the 

United States was used to determine export demand. To arrive at the 

figures, it was assumed that the demand for agricultural exports from 

Oklahoma would be identical to the preclict2d change in United States de-

mand for agricultural products. The export demand for t;he livestock 

sector computed from this assumption was expected to increase by 45 per-

cent and the crop sector by 25 percent from 1959 to 1975. Local demand 

5Robert O. Rogers and Glen T. Barton, Our~ Production Potential 
1967, United States Department of Agriculture, Information Bulletin 233, 
1960. 
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was determined by adjusting the estimated demand ;for the United States, 

using population dc1-ta. Un:i,ted States' population was expected to in-

crease by 23 percent between 1959 and 1975 while Oklahoma's population 

was expected to increase 17 percent between 1959 and 1975. 6 The national 

expected change in demand for 1975 was adjusted downward according to 

the population trend to arrive at the local demand. Local demarid was 

expected to inc:rease by 42,8 percent in the livestock sector and 23"8 

percent in the crop sector from 1959 to 197,. 

To obtain estimates for 1964, the annual percentage change was .. cal-

culated for both export.and local demand. These annual percents were 

then used to derive the amount of export and local demand for the crop 

and livestock sectors. Changes in final demand for the agricultural 

processing sector were estimated by taking the weighted average of the 

expected changes in.the crop and livestock sector, weighting according 

to the sector's output, Local demand in the agricultural processing sec-

tor was expected to increase by 33 percent from 1959 to 1975 and 10 

percent from 1959 to 1964, 

The change in demand for the non-agricultural sectors were estimated 

from income data. Local demand was determined by assuming that demand 

for products from the non-agricultural sectors would increase at the same 

rate as personal income has been increasing in Oklahoma. Export demand 

was assumed to increase at the same rate as personal income has been 

increasing in the United States, A data source indicated that personal 

income has been increasing at an annual. rate of 4.9 percent in Oklahoma, 

6Estimates based on those computed by U. S. Government, published in 
Curreut Populat:Lon Estimates, Series P-25, No. 326 (February 7, 1966), 
and No. 345 (July 29, 1966), 
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while persona:\. income ;in the United State$ has·been increasing annually 

7 at about 5.5 percent each year, Thus, local demand in Oklahoma was 

assumed to expand by 4.5 percent per year and export demand by 5,5 

percent annually. 

From the estimated percent changes, the amount that local and export 

demand is expected to change from 1959 to 1964 and from 1959 to 1975 can 

be computed. These estimates are obtained by multiplying the percentage 

change in demand times the 1959 demand and adding the results to the 

1959 demand. Table XV shows the amount of local and export demand for 

1964 and 1975. 

The output requirements for a sector necessary to meet the projected 

final demand was found by multiplying the vector of the total estimated 

final demand for each sector ·times the interdependence coefficients for 

each row. The output requirements for 1964 and 1975 are listed in 

columns. (1) and (2) of Table XVI. 

A Gomparison.ot the prediction and the actual output for 1964 can 

be made by comparing columns (1) and (3) of Table XVI, The estimates 

are similar to the actual values, The difference is rather small as the 

estimated total output is 2.8 percent greater than the actual output, 

Some of the variation can be caused by unexpected weather conditions, 

which cause the actual annuaJ,. changes to deviate from the estimated 

changes •. 

By assuming that a linear relationship between employment and output. 

holds for 1959, 1964, and 1975, an estimate of the change in employment 

can be computed, Of course, technology will change over time which would 

7u.s. Department of Commerce, Survey of Current Business, XX)O{V 
(July, 1965), No. 7, Table I, p. 11. 



TABLE XV 

PREDICTED DEMAND REQUIREMENTS 

Lo-cal· 
Demand 

1964 1975 1964 
(Thousands of Dollars) 

Livestock and Livestock 
Products 19,241 24,402 190,617 

Crops 62,113 70,576 97,521 

Agricultural Processing 373,468 454,272 ---
Manufacturing 1,455,387 2,168,496 ---
Transportation, Communication, 

and Public .Utilities 375,272 605,164 5,093 

Real Estate, Finance, .and 
Insurance 226,005 264,454 51,480 

Service 627,321 982,978 ---

Wholesale and Retail 972,746 1,568,649 ---

Mining 25,618 41,312 382,705 

Export. 
Demand 

1975 

24,165 

113,186 

---

---

8,694 

87,875 

---

---

654,970 

Total 
Demand 

·1964 1975 

209,858 268,567 

158,634 183,762 

373,468 454,272 

1,455,387 2,168,496 

380,365 613,858 

2 77,485 452,329 

627,321 982,978 

972,746 1,568,649 

408,410 696,282 

O'\ ...... 



TABLE XVI 

ESTIMATED OUTPUT AND EMPLOYMENT FOR '1964 AND 1975 

Output Needed to Meet Estimated Man-Years Employment 
Estimated Demand 1964 Needed for New Demand 
1964 1975 Output 1964 1975 

1959 (1) (2) -(3) (4) (5) 
· {000) {-000) (000) . 

Livestock and Livestock Products 441,241 5-01,510 441,214 * 

Crops 389,453 481,409 379,609 * 
Agricultural Processing 521,299' 650,776 524,604 18,976 23,690 

Manufacturing 2,571,609 3,853,904 2,472,921 117,931 '176,736 

Transportation, Communication and 
Public Utilities 869,557 1,353,275 802,400 71,611 111,446 

Real Estate, Finance and Insurance 448,891 713,125 470,704 37,088 58,919 

Service 1,125,216 1,747.,557 1,-091,020 227,381 353,143 

Wholesale and Retail 1,451,371 2,283,854 1,477,190 210,806 331,721 

Mining 1,138,992 1,797,458 1,049,899 46,354 73,151 

* Employment estimates not computed.for sector. 

°' 00 
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keep employment from expanding according to the assumed linear relation. 

Therefore, the employment estimate for each sector in columns (4) and (5) 

of Table XVI should be adjusted downward to account for changing techno

logy in each sector. The adjustment .for technology will vary among 

sectors. It is expected that new technology will affect the primary 

and manufacturing sectors more than it wi;l.l the service-type sectors. 

From columns (4) and (5) of Table XVI, it can be seen that the service 

and wholesale and retail sectors have the largest demand.for future 

employment. This is due to two reasons. First, demand is increasing 

rather rapidly in these sectors, and second, these sectors are labor 

intensive. 

In using the input-output model to predict future output require

ments, it must be remembered that the assumption of fixed technical co

efficients was used, However, technology is changing; therefore, some 

restriction must be placed an.the length of the predictions. Generally, 

short-run estimates are relial:>le, as shown when the 1964 output require

ments were predicted within 3,0 percent of the 1964 output. However, 

predictions made for a longer period pf time should be carefully analyzed 

before conclusions are drawn. · 



CHAPTER VI 

SUMMARY, IMPLICATION$ AND irMITATIO~S 

$unnnary 

The general objective of the study was to examine the interdepen.,. 

dence of the structure of the economy of Oklahoma, using.an input-output 

model. Secondary data were used to formulate the input-output model for 

Oklahoma. Economic activity within the state was classified into nine 

endogenous and seven exogenous sectors. The agricultural producing and 

mining sectors provide the raw materials for the agricultural processing 

and manufacturing sectors. The :remaining producing sectors con6ist of 

service-type industries whose output depends directly on the demands of 

the agricultural, mining and manufacturing sectors as well as the final 

demand sectors. 

The empirical re$u~ts are :reported in the flow table, technicaJ. 

coefficient table and the interdependence coefficient table. The flow 

table is the foundation of the model, and the other tables are computed 

directly from it. The flow table prov;i..des a double entry system of 

accpunts, as sales and purchases of each sector are included in the 

table. 

The te~hnical coefficients reveal the direct dependence of each 

sector on the other sectors. The livestock and livestock products sector 

has a large direct effect with activities within the basic agricultural 

sectors, and the crop sector has a relatively large direct e:l:fect with the 

70 
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manufacturing sector. Of the industrial sectors, the technical coeffi-

cients between the agricultural p-rocessing and the basic agricultural 

sectors are large, while the manutaciuring sector has a large direct 

e(fect with the mintng sector. The technical coefficients also indicate 

that the service-type sectors depends to a large extent on the manufac-

turing sector, 

The interdependence coefficients measure the total effect of a 

change in demand for a sector, that is, both the direct and secondary 

changes. These coefficients indicate that economic activity in the live-

stock and livestock products sector is highly interdependent with the 

activity in the basic ~gricultul!'al sectors, agricultural processing sec-
:. .. 

tor and manufacturing sector. Total activity in th,e crop sector iei quite 

heavily dependent on activity in the manufacturing sector. Of the indus-

trial sectors, the interdependence coefficients between the agricultural 

processing sector and the agricultural and manufacturin~ sectors are 

large, while the manufacturing sector has a large total effect with 

industries within t})e manuf1;1.cturing sector and with the mining sector. 

Th,e interdependence coefficients for the remaining sectors are large with 

the manufacturing sector and with ind~stries within their sector. 

Implications 

Implications from this input-output analysis are best seen by exam-

ining the various predictive deviceei, which were derived from the techni-

cal and interdependence coefficient; tables •. These predictive devices 

included three multipliers --output, income, and employment. Also 

future output and employment needs were forecasted. 
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Output multipliers measure the change in output in the economy as 

a result of a one do1lar·change in output in a sector. The agricultural 

processing sector otitput multipl:i,er at 2,50 is the largest. Thus, a 

change in output in this sector would generate more output throughout 

the economy of Oklahoma than an identical change in any other sector. 

The output multiplier of the livestock and livestock products sector of 

2.25 is the second largest, while the output multiplier of the manufac

turing sector at 2.15 ranks third. The output multiplier was also com

puted for the economy of Oklahoma and equals 1.81. 

'l'he agricultural processing sector also had the large13t income 

multiplier. The multiplier for the agricultural processing sector 

indicates that a one dollar increase in income in this sector would 

increase income by 4.32 throughout the economy. The income multiJ?lier 

for the manufacturing sector at 3.35 is the second largest, while the 

livestock and livestock products sector income multiplier at 2.81 ranks 

third. The income multiplier for the economy of Oklahoma is 2.13. 

Of the employment multipliers, the manufacturing 13ector had the 

largest multiplier of 2.93. This indicates that for each man-year 

addition to employment in th;i.s sector, 2. 93 additional man-years of 

labor will be hired throughout the economy. The employment multiplier 

for the agricultural processing sector at 2.81 is the second largei;;t, 

while the employment multiplier for the n1in:h1,g sector at 2.56 ranks 

third. The economy employment multiplier for Oklahoma is 2.00. 

Ot,ttput, income and employrq.ent leakage effects were computed for 

each sector. Leakage in each case is the net amount of change created 

outside the state as the result of a one unit change in a sector in 

Oklahoma. Of the leakage effects associated with the output multipliers, 
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the manufacturing sector had the largest leakage effect at 0.42. The 

leakage effect of the output; multipli~r of the agricultural processing 

sector at 0.33 is the second largest. 'fhe greatest income multiplier 

leakage effects are also for the manufacturing sector and agricultural 

processing sect~r and are 0.66 and 0.60 respectively. These two sectors 

also have the largest employment multiplier leakage effects. The 

employment ~ltiplier leakage effect for the manufacturing sector is 0.58, 

while the agricultural processing sector has a leakage effect of 0.53. 

The large leakage in these two sect.ors is due to the large amount of 

imports of manufactured products. 

Multipliers and leakage effects . reveal that an increase in final 

demand in the agricultural processing, livestock and livestock products, 

and manufacturing sectors would generate more economic activity through-. 

out the econo~ than similar changes in .the other sectors. An expansion 

of economic activity in these sectors would encouJ;"age the development 

of industries which use the resources found in.the state. Expanding the 

economic activity in these sectors would mean; (l) the livestock sector 

would demand more products froJll the crop sector, tllat are prc:>duced in 

the state, (2) the agricultural processing sector would demand more raw 

materials from the crop and livest.ock sectors, and (3) the manufacturiqg 

sector would process ~ore raw mineral products from the mining sector. 

If industries were encoufaged tQ d,evelop which.depended very little on 
;,.:·:·>t'.Ji~F , . 

resources found in the state, then the amount of leakage would be large 

and less. economic activity would be generated within the state. 

Predictions for future output require~nts were made for 1964 and 

1975. The reliability of the model for predictive purposes was checked 

as the 1964 estimates were compared with the actual output. Over the 
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five year period from 1959 to 1964, the model predicted within three 

percen~ of the actual total output. The m,1mbe;r of man ... years employment 

to prQduce the estimated 1964 and 1975 output was also predictli:!d. Fro:in 

these predictions of employment, it is seen that the wholesale and retail 

sector and service sector are expected to hire thEI largest number of 

employees in 1964 and 1975. This fact may be ;i.mportijnt to those who are 

responsible for the training of future employees in the state's educa

tional institutions. These leaders of these institutions may desire to 

strengthen their educational program and expand the educational. facili

ties in the areas where the demand for future employment is the greatest. 

Limitations 

The lj.mitations.of the empirical analysis are primarily the result 

of the bas:l.c ass'Qmption of fixed coefficients. First technology is 

changing; therefore, the technic~l coefficients will change over time, 

This means that if an input-output model is to be used for predictive 

purposes, :i,t must be adjusted for technological changes or reconstructed 

every four or five years. 

Another limitation is that the e:inpirical results.apply to the 

sectors included in the model and cannot be generalized for every speci

fic industry w:;i.thin a sector. This limitation arises because similar 

indu1;1tries are aggregated into a se(:tpr; therefore, the coefficients 

which are derived ~re averages of all the industries within the sector. 

If an industry is to be analyzed, the coefficients would have to be 

adjusted to represent the production pattern of that b1dustry. The 

empirical results are also limited in that they: illustrate the average 

conditions of the economy of Oklahoma and cannot be directly used for 
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county or multi.:.county analysis. If the moclel is to be used for a 

region within the .state the·coefficients for the state will have to be 

adjusted to represent .the production pattern of the region. 

There is a need for additional research in using the input-output 

model for an inter-regional analysis within a state. Such an analysis 

would indicate the economic conditions within the regi,on as well as how 

the economic conditions of th,e region effect or are affected by the 

conditions of the other regions in the state. The implementations of an 

inter-regional model would require a large amount of primary data. The 

time and cost involved in collecting this data might necessitate develop

ing sho~tcuts to minimize the data requirement. The answer to the data 

problem can only come after additional research.is done in this area. 

The usefulness of the inter-regional analysis may outweigh_the time 

and cost involved in collecting data. This tpo, cart only be determined 

with additional research. 
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APPENDIX 

METRODS AND SOURCES USED FOR CONSTRUCTION 

OF THE FLOW TABLE 

'11he Oklahoma model consists of nine endogenous sectors and seven 

exogenous sectors. Each sector is defined according to the classifica-

tion used by the Bureau of Labor Statistics [42). 1 Appendix Table I 

summarizes the classificqtion of the endogenous sectors as used in this 

study. 

General Estimating Procequres 

The Oklahoma transaction table is presented in.Table VI in the 

text. Although each of the sectors in this table will be described indi-

vidually, the sectors are combined into three broad sections for general 

comment. The availability of data presented some problems. Wherever 

data were l:i.mited, the "best" alternative estimate was used. 

The Agricultural Sectors 

Information for the basic agricultural sectors (livestock and live~ 

stock products and crops) was primarily collected from data published 

by the United States Department of Agrict,1lture and the Oklahoma De"

partment of Agriculture. Sources [31] and [76] were extremely useful. 

1sources of data used for this study will be referred to in the 
tppendix by the number which corresponds to the publication as listed 
in the Bibliography. 
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APPENDIX TABLE I 

Model Sector 

1. Livestock and livestock 
products 

2. Crops 

3. Agricutlural.Processing 

Included in Sector 

a) Cattle and calves 
b) Dairy products 
c) Hogs 
d) Poultry products 
~) Sheep and lambs 
f) Wool· 
g) Other livestock products 

a) Wheat 
b) Cotton lint 
c) Hay 
d) Peanuts 
e) Cottonseed 
f) Sorghum grain 
g) Broomcorn 
h) Oat;s 
i) Alfalfa seed 
j) Corn 
k) Barley 
1) Watermelons 
m) Spinach 
n) Soybeans 
o) Rye 
p) Other 
q) Fruits and nuts 
r) Other crop products 

a) Meat products 
b) Dairy products 
c) Canned aµd frozen foods 
d) Grain mill prod~cts 
e) Bakery products 
f) Sugar 
g) Candy and related products 
h) Beverages 
i) Other food preparations 

85 



86 

APPENDIX TA~LEi I .(CONTINUED) 

Model·Sector 

4. Manufacturing 

5. Transportation, commUllication, 
and public utilities 

6 •. Real estate~ finance and 
insurance· 

7. Services 

8. Wholesale and retatl 

Included in Se~tor 

a) Petroleum refining 
b) Fabricated ~etals 
c) Machinery 
d) Stone, clay and gb.ss 
e) Primary metals 
f) Printing and publishing 
g) Chemical 
h) Apparel 
i) Concrete products 
j) Paper products 
k) Lumber products 
l) Transportation machinery 
m) Furniture and fixtures 
n) Miscellaneous 

a) Transportation 
b) Warehousing 
c) Coilllllunications 
d) Radio and TV broadcasting 
e) Electric, gas, and wate:r: 

service 

a) Finance and insurance 
b) Real estate and rental 

a) Hotels and lodging places 
b) Personal service 
c) Miscellaneous business services 
d) Auto repair arid services 
e) Motion pictures 
f) Amusements, .recreation .services 
g) Medical services 
h) Other professional services 

'a) Lumber, building materials 
b) General merchandise 
c) Food stores 
d) A~tomotive dealers 
e) Gasoline servic~ 
f) Aoparel stores 
g) Furniture, hom.e furnishing and.· 

equipment 
h) Eating and.drinking 
i) Drug stores 
j) Other (includes·liquor, jewelry, 

fuel and ice dealers) 



Model Sector 

9. Mining 

APPENDIX TABLE I (CONTINUED) 

Included in Sector 

a) Crude petroleum and natural 
gas 

b) Iron and ferroalloy ores 
mining 
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c) Nonferrows metal ores mining 
d) Coal mining 
e) Stone a~d clay miuing 
f) Chemica~ and fertilizer 

mineral m:f,.ning 
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These sources list both producers' and purchases' value for each major 

input to United States agr:i,cultµre. 

NonagricultuI'al Sectors 

The construction of flows from nonagricultural industries to non

ag~icultural industries presented special estimating difficulties, For 

most.of ;he industries in Oklahoma, input information was not readily 

available for any given year. For this reason, it was necessary to use 

as a starting point the 1958 Bureau of Labor Statistics' input-output 

coefficients for the United States [76]. 

The flows were derived by using the individual technical coeffi

cients for the sectors from the 1958 United ~tates table, weighted by 

Oklahoma industry outputs •. The technical coef;ficients indicate the 

value of inputs per dollar's worth of output, The multiplication of 

the State's output 1;,y the coefficients yielded the input requirements. 

From this first approximation of the nonagricultural inputs, the fig

ures in the rows and columns were adjusted to reptesent more nearly the 

economy of Oklahoma. Output.estimates as well as methods used.to check 

ancl alter the derived input coefficients are explained later. 

Exogenous Sectors 

The exogenous sectors were divided into four major sections. They 

include household, government, construction, and exports and imports. 

The gover{\ment and construction sections were eachbroken down into 

two subsectors. Government sector consisted of a federal subsector and 

a state and local subsector, whereas the construction sector was split 

. µpinto new and maintenance construction. Tptal outlays of the 
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exogenous sector, in contrast to the endogenous sectors of the economy, 

need not equal total input. Thus, total expenditures of the exogenous 

sectors required individual.estimation. 

Data on the amount of exports and imports by each sector were not 

available. The estimation procedure is explained ::l.n the export and 

import section of this Appendix. The procedure used to estimate im-

ports reduced some of the reported purchases, thus some figures in 

the following section of the Appendix will not correspond to those in 

the Flow Table. This method of adjustment is also explained in the 

export and import section of this Appendix. 

·Explanation of Endogenous Sect9rs. 

1 and 2. I,,ivestock and I,,ivestock Products Sector and Crop Sector 

Agricultural output.was defined as the value of all agricultural 

commodities produced on the farm in 1959, plus the value of government 

payments, and the rental value received by farmers. The value of live-

stockand livestock products prodl,lced was obtainedfrom [39]. The 

Agricultural Census [65] provided an estimate of the value of crops 

harvested. Government payments were repqrted in [59] and [39], while 

;rental. received was reported ;in [3ij]. Final estimate of gross output 

::l.ncluded: 

Livestock and livestock products 
Crops produced 
Government payments 
Farm rental received 

Total. 

· $380,109,000 
323,734,036 

24,400,00Q 
13,100,000 

$741,343,036 

Government; payments were allocated to, the crop sector, while farm 

rental received was allocated between the sectors by assuming each 
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sector's Share was in the same proportion as output of the crop and 

livestock sectors was to total agricultural output. 

The inputs or .. column figures in the flow table show the dollar 

value of agriculture's consumption of the raw materials, semi-finished 

products, and services bought from the various industries. United 

States Department of Agriculture and Census publ:l.cations provided data 

for most of the agricultural inputs. 

Sources [54), [59), [61L and [66) gave estimates of the various 

agricultural expenditures., Included in these reports was marketing 

· ma:i;-~ins or . the amount paid to wholesalers and retailers, sales tax 

charges, and transportation qha:i;-ges. An. estimate of th.e size of the 

marketing maq~ins was .obtained from [31]. The margins found in [31] 

were supported by more general figures found in [53] and [101]. The 

expenses of .the.farmer and the amount of the margin paid is presented 

.. as follows : 

Commodity Amount Paid Margin Amount Paid 
by Farmer Percent Margin. .to.Producer 

Fuel $30,137,979 52 $15,731,675 $ 14,406,304 
Fertilizer 9,100,000 20 1,854,777 7,245,223 
Machinery 64,633,000 32 20,475,734 44,157,266 
Feed 34,649,566 3 910,943 33,738,623 
Feed (prepared) 42,591,213 18 7,594,325 34,996,888 
Livestock 92,310,870 9 8,771,621 83,539,249 
Seeds 8,177.634 1~ 1.458,1;32 6,719,502 

Total $281,600,262 $56,797,207 $224,803,055 

The purchas.es less the amount of . the margin are the expenses the farmer 

paid the sectors, whereas.the marketing margin was his expenses in-

curred with the wholesale and retail, transportation, communication, 

and real estate, .and government sectors. Each of these will be dis-,-

cussed separately below. 
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Source [66] reported $83,539,249 worth of livestock purchased by 

farmers. Data on feed purchased by farmers were also available in [66]. 

This figure included the amount paid for comm~rcial feeds as well as 

feed grains. The commercial feed w1:1,s purchased 'qy the livestock sec-

tor from the agricultural processing sector. Sources [31) and [76) 

were used to arrive at the amount each purchased. Data in (56) sup-

ported the derived estimate. The total amount spent for commercial 

feeds and feed grains was $168,735,511. 

Crops produced on the farm and used on the farm had to bl:! esti-

mated. Data in [39) indicated that $323,734,036 of crops had been pro-

duc~d, $250,613,671 had been sold~ therefore, $73,120,165 was the amount 

used on the farm. Inventory change [39) during the year indicated a 

reduction of $5,541,000 in value of farm proclucts on the farm. The 

amo\lnt of the harvest used for seed was given in [62). Also the amoup.t 

of money spent by farmers in purchasing seeds was reported in [65]. 

The.final allocation of crops used on the farm (whether holl).e g;own or 

purchased) during 1959 was as follows: 

Seed purchased 
Seed (home grown) 
Fed to livestock (home grown) 
Fed to ~ivestock (purchased) 

Total 

Livestock 

$ 67,369,522 
33,738,623 

Crops 

$ 6,719,502 
11,291,643 

$101,108,145 $18,011,145 

Total 

$ 6,719,502 
ll,291,p43 
67,369,522 
33,738,623 

$119,119,290 

Agricultural inputs froll). the agricultural processing sector included 

processed mill products, such as soybean oil meal and cottonseed oil 

meal. The value was calculated to be $34,996,888 and was charged to the 

livestock sector. Purchases by farmers from the manufacturing sector 

totaled $65,808,793 and included fertilizer, fuel and machinery. The 
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fert:ilizer pro4ucts_were charged aginst the crop sectol;', whereas fuel 

and machinery were distributed to both sectors. Data found in [74] 

gave a percentage of the machinery manufactured which was used for crop 

production. 'l'his pe;rcentage {84.69 percent) was supported by coeffi

cients in [31] and [76]. Applying this percentage, the distribution 

was: 

Total machinery and fuel expense 
Crop share 
Livestock shar~ 

$58,563,570 
49,597,487 
8,966,083 

The total amoiip.t S1pent for manufactµred produc;ts, allocated to the 

agricultural sect:ors tqen became: 

Livestock Cro2s Total 

Machinery and fuel. $8,966,083 $49,597;487 $58,563,570 
Fertilizer 7.245.223 7.245.223 

I 

Total $8,966,083 $56,842,710 $65,808,793 

Expenditures for coltllllunication, ti-ansportation and pµblic utilities 

were estimated to equal $25,736,713. The amount paid for transportation 

determined from the margins equaled $16,726,777. Communication expen-

ditures consisted mainly _of telephone services. Average charge for 

phone service per month was reporte~ in[51]. Percentage o:f farm fami-

lies having phqnes was reported in (52]. These two.sources combined to 

$ive the annual expenditure ior phone service. Rural electrical charges 

for farmers were reported on a p~r farm basis in (11]. This estimate 

plus the avera~e pric-e per kilowatt hour together yielded the final 

amount spent on electricity. Final expenses allocated to transporta-

tion, public utilities, and. communication were as follows: 



Transportation 
Electricity 
Telephone 

Total 

$16,726,777 
5,860,634 
3,149,302 

$25,736,713 
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This total was allocated between the two sectors by assuming each sec-

tor's expenses wl;l.s in the same proportion as that sector's output was 

to total agricultural output. 

Value of services from the real estate, insurance, and finance 

seGtor received by the agricultural sectors were mainly found in [59]. 

Again (31] and (76] were used to check the results. Interest paid by 

the agricultural sectors totaled $10,900,000 while $2,660,226 was paid 

for inst1,rance. Expenditures for services were obtained frol,ll (31] and 

(76). Of the $11,555,003 estimated as expenditures for services, 

$~,860,000 was veterinary expenses. The ;i.nformation was obtained from 

(61]. 

The wholesale and retail figures were computed by using margins 

from [31), The amounts were distributed between the livestqck and crop 

sector as follows: 

Products Purchased 

. Fuel 
Fert::Llizer 
Machinery 
Feed grains 
Feed (commercial) 
l,ivestock 
Seeds 

Total 

Livestock 

$. 2,408,519 

3,1~4,835 
910,943 

7,594,325 
8,771,621 

$22,820,243 

Crops Total 

$13,323,156 $15,731,675 
1,854,777 1,854,777 

17,340,899 20,475,734 
910,943 

7,594,325 
8,771,621 

1,458.132 1,458,132 

$33,976,964 $56,797,207 

Included in the margin total were taxes and transportation expenses, 

These expenses had to be subtracted to get the amount of service from 

retail and wholesale sec;tors. · 'fhe results are as follows: 
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Livestock ~rops Total 

Margin total $22,820,243 $33,976,964 $56,797,207 
Less transportation. 6,720,562 10,006,215 16,726,777 
Less taxes 1.322.086 3,032.504 4.354.590 

Wholesale and 
retail share $14,777,595 $20,938,245 $35,715,840 

Info:nnation indicating the a~ount spent by farmers for mining material 

was not available, Therefore, sources [31] and [76] were.used to arrive 

at an estimate. Both sources had similar estimates. 

Money spent on new construction by the farmers in the United States 

was estimat~d at $9,762,951, Data for Oklahoma were not available in 

the form needed; therefore, the percent of United States farmers' expen-

diture on construction was assumed·to hold for Oklahoma. The informa-

tion, was taken from. [87]. A check of the estimate, 4$ing the coeffi-

cient given in [31], indicated a similar result, Un,ited States building 

maintenance and repair data were published in [88]. The same procedure 

as for new constructipnwas applied to arrive at the Oklahoma estimate 

of $4,609,367. 

Services received by farmers from the government sector were 

assumed to ha equal to taxes paid by the farmer. Federal taxes paid 

were obtain,ed from [96] and [97]. They included: 

Corporation tax 
Social 1,iecurity tax 
Stamp tax 

Total 

$2,2~8,375 
693~468 

6,200 

$2,998,043 

State and local taxes were reported in [41], [42], [43], and [78]. 

· They included: 



Property tax 
Miscellaneous 
Fuel tax· 
Sales ta21; 
Co;rporation 
Other 

Total 

$21,600,000 
608,140 

l,322,436 
3,032,154 

241,,066 
1,654.185 

$28,657,981 

Wages and salaries and proprietor income were reported in [75]. 

3. Agricultural Processing 
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Output was defin,ed as the value of production of the industries in 

this sector. Gross output was estimated by adding the value of products 

shipped and the value of inventory change. Data on value of shipments 

were obtained from [80] and [83]. Oklahoma's share of inventory change 

was assumed to be in the same proportion to Oklahoma's shipments as 

United States'inventory·change was to United States' shipments. Gross 

output was as follows: 

Value of shipments 
Value of change in inventory 

Total 

$460,189,399 
6,902,841 

$467,092,240 

Most of the information used to arrive at the input statistics was 

found in the four volumes of the United States Census of Manufacturing 

[80], [81], [82], and [83], Purchases made by the agricultural pro-

cessing sector included raw products. suppli,es (consisting mainly of 

container materials), machinery and equipment, and fuel. Ag,;1.in, the 

estimates included the marketing margins. :Pata from [31] and [76] were 

used to distribute the final amount to. the proper sectors. The distri-

bution o:l; purchases made by the agr;i.cultural processing sector was as 

follows: 
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Amount paid by 
processing Margin Amount paid 

Commodity industry Pereent Margin to Produce];" 

Livestock $129,586,000 9 $11,663,000· $117,923,000 
Crops 66,794,000 3 · 2,004,000 64,790,000 
Supplies 55,432,251 18 9,977,805 45,454,446 
Machine and 

Equipment 6,180,000 32 1,978,000 4,202,000 
Fuel and 

Fuel Products 1,657,000 52 862,000 795,000 

Total $259,649,251 $26,484,805 $233,164,446 

All purchases by the agricultural processing industry of livestock 

and livestock prodiicts e~eept dairy products were reported ;in [80]. 

The amount of dairy products purchased by the processing industry was 

reported in [39] and [40]. These sources indicated the following dis-

tribution. 

Cattle 
Calves 
Sheep and Lambs 
Hogs 
Poultry 
Dairy Products 

Total 

$ 39,069,000 
7,926,000 
6,508,000 

29,147,000 
14,986,000 
20.287.000 

$117,923,000 

Purchases from the crop sector by the processing industry consisted 

mainly of wheat. Informat;ion was obtained from (80] and (39], and pur-

chases were distributed as follows: 

Wheat 
Corn 
0l;ltS 
Barle2 
Other 

Total 

$41,534,000 
3,380,000 
1,392,000 

531,000 
l.7.953,000 

$64,790,000 

2. 
Includes: peanuts, cottonseed, broomcorn, spinach, soybeans, 

and rye. , , 
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Data were not available on purchases among agricultural proces-

sing industries or used by each proQessing industry •. Therefo,:;-e, 1j:he 

coefficient from [76] was useq to arrive at the estimat~. This coef-

ficient indicat•s how much of the sector's dollar goes for interindus-

try expenditures: 

0.1624 X $467,09i,240 ~ $75,855,780. 

Information found in [81] and [82] supported this estimate •. 

Agricultural processing ind1.istries purchased $50,451,446 worth of 

manufactured goods. Data on fuel consumption, and machinery and equip-

ment purchased were obtained frotll [80]. The amount spent 01;1 supplies 

by processing industries in Oklahoma was not available •. Therefore, it 

was assumed that Oklahoma's cost per doll,ar's worth of output.was pro .. 

portie>nal to that of the United States •. This information wafil .. availabl,e 

in [81]. Mos.t of the supplies were in tne form of containers, .. bags, 

etc. The amount purcahsed.from the manufacturing sector consisting of 

supplies, machinery, and fuel.totaled $50,451,446. 

The amount paid by the processing industrifaS for transportation, 

ce>mmUinication, and public utilities was.estimated at $19,839-s'.775. Of 

;he t;otal margin as shown at the beg.inning of this section,. $7,799,775 

was expenses fol;' transportation.services. Public utility.expe~ses were 

reported in [80]. Expenditures tor conimunicatioq and warehousing had to 

be estimated from sources [31] and [76]. Final allocation was as fol-

Transportation 
Public utilities 
Warehousing and communication 

Total. 

$ 7,799,775 
2,040,000 

10,000.000 

$:1..9 ,839, 775 
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Services received from· the insurance, real estate and finance sec-

tar was reported in [81), [82), and (83). 

Insurance 
Rent payments 
F:lnance 

Total 

The breakdo~ included: 

$1,433,000 
1,602,000 
2,040.000 

$5,075,000 

Coefficients from [31) and [76) were used to arrive at the amount spent 

by the processing industry for services from the service and mining 

sectors. The amount spent for services from the wholesale and retail 

sector was derived from the margins discussed previously and equaled 

$26,484,805. 

The amount sp~nt on construction was obtained from [80] and totaled 

$2,011,000. Maintenance and repair charges were also reported in [80) 

and equal~d $1,205,000 •. Services received.from the government sector 

_ wei;:e assumed to be .equal to taxes paid, Data on taxes were found in 

[41), (42), [96), &nd [97]. 

Corporation taxes 
Social security 
Stamp 
Vehicle 
Other3 

Total 

The composit1otl of federal taxes was: 

$ 8,526,688 
1,207,826 

10,900 
209;000 
35~ 1000 

$;1.0,~08,414 

The state and local taxes paid.by the-processing sector cotlsisted of: 

Corporation tax 
Fl.lel ta~ 
Sales tax 
froperty tax 
Other4 

Total 

$ 894,324 
68,370 

1,240,574 
1,049,000 
4,125,950 

$7,425,821 

~Includes various licenses-paid by•processing plants. 
4 . 

Include1:1 value of services_ received such as government owned 
.~tilities. .:r: 1; >· 
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~ource [75] in<Ucated that ,$66,000,000 was paid for wages and sal.aries 

by the agric1,.1ltural p:i:-ocesdng industry. Propr:l.etor's income amounted· 

to $10,000,000 and was also obtained from [75]. 

4. Manufacturing Sector 

The value of gross output of the manµfacturing industries was ob-

· tained from sources [81], [82], and [83L. The breakdown of value of 

shipments of Oklahoma's industries was as follows: 

Petroleum refining 
Fabricated metals 
Machinery 
Stone, clay, and glass 
Primary metals 
Electrical machinery and appliances 
Printing and publishing 
Chemicals· 
Apparel 
Concrete pr9ducts 

·Paper products 
Lumb~r products . 
Transportation machinery 
Furniture and fixtures 
Miscellaneous 

Total 

$ 635,857,000 
166,160,000 
l58,942,000 

.155,687,000 
80,667,000 
66,596,000 
66,594,000 
54,758,000 
51,813,000 
49,688,000 
31,903,000 
30,376,000 
14,741,000 
13,403,000 

350,027,000 

$1,927,212,000 

Oklahoma's inventory change was assumed.to be the.same proportion to 

Oklahoma's shipments as Unite4 States' i,nventory change was to United 

States' shipments. Final gross 01,1tput was: 

Value of shipments 
Decrease in inventory 

Gross outpv.t 

H,921,212,000 
8,672,454 

$1,918,539,546 

Products purchased from.the· livestock sector by the manufacturing 

sector.consisted mainly of .hides used fqr leather goods. E:x:penditures 

for crops were mainly for raw cotton and lumb~r products, Estimates of 

these expenditures were obtained from [60]. 
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Expenditures for agricultural.processing products, manufact1,1ring 

products and wholesale and retail. services by the manufacturing sector 

were not readily available. National coeffioients from (31] and (76] 

were used as a starting point, and then. data in [80], [81), [82], and 

[83] were used to check the estimates. 

Manufact1,1ring iqdustries spent $110,309,271 for transportation, 

communication and public utilities. Most of this expense was for trans-

portation of raw materials to the plant. Expenditures for electrical 

power was available in [81] and totaled $11,228,000, 

Real estate, finance, and insurance services received by the manu-

facturing sec.tor totaled $47,224,000. This information ,was reported in 

[81]. The amount paid to the service sector was e1;1timated from [31] and 

[76). Value of minerals purchased by the manufacturing sector was ob-

tained from census data. Petroleum refining makes up about 90 percent 

of the purchases by the manufc,~ctur:i,ng sector. The exact amou!'j.t of pur-

chases was as follows: 

Crude petroleum 
Stone and clay products 
Metals 
All other 

Total 

$435,430,000 
9,886,000 
6,736,000 

22.493,000 

$474,545,000 

The am91.,1,nt spent on construction was obtained.from [80) and totaled 

$27,015,000. Maintenance and repair charges were also-reported in [80] 

and supported by information from [36). A.check on.the estimate using 

data from [88) yielded a very similar estimate. 

Taxes paid by the manufacturing industries were reported in [41], 

[42), [80), [96], and (97]. It: was assumed thc;tt the value of services 

received equaled taxes paid. The various taxes paid were: 



Federal Taxes Paid 

Corpor'ation 
Social security 
Stamp tax 
Vehicle tax 
Other taxes 

Total 

State and iocal Taxes Paid 

Property tax · 
Other local taxes 
State corpqration tax 
Gross production 
Fuel tax 
Sales and use tax 
Other 

Total 

$29,325,562 
6,029,953 

54,200 
948,000 

l,152,000 

$37,509,71.5 

$11,120,000 
14,179,064 

3,075,819 
518,130 
310,774 

11,283,:).00 
211,004 

$40,697,891 
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Data on the amount paid by manufacturers for wages and salaries, and 

proprietor's income were obtained from [75] and [80]. 

5. Trapsportation, Communicat:(.on and Public Utility Sector 

Output was assumed to be equal to the value of receipts received 

by these service industries. Infc;,rmation on receipts for this sector 

was obtained from [17]. Est:Lmates for inputs from the endoge!lous se<;:-

tors were obtained with data from [31] and [76]. 

The amount spent on construction was obtained from [86] and [87]. 

Maintet;1ance and repair data were estimated from data. found in [88]. 

Government services•received were again assumed to.equal.taxes paid. 

Sources [4:).], [43], [63], [95], [96], and [97] provi,ded-the following 

information. Federal taxes paid by the manufacturing sector consisted 

of: 



Corporation tax 
Social security 
Stamp 
Vehicle 
Other 

Total 

State and loci!l t~es paid consisted of: 

Property t.ax 
Other local tax 
Corporation tax 
Fuel 
Sales and use tax 
License 
Other 

Total 

$33,085,250 
4,4i2,578 

39,800 
53,770,000 

439,000 

$91,756,628 

$1,708,626 
1,198,432 
3,470,155 . 

17,6~7,107 
l,Olls498 

10,897,809 
11.153 

$35,924,780 
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Wages and salaries paid by thi~ sector and proprietor income was ob-

tained from [75]. 

6. Real Estate, Finance and Ins~rance Sector 

Output was the value of .receipts.received f()r.services provided 

by this sector. Output had. to .:be .estimated as no source yielded the 

data directly •. The estimate was .obtained by assum:b1g that the ratio 

between output in Oklanoma and the United States-for. this sector was 

the same as employment.betweeQ..Ok;Lahoma and the United-States for the. 

real estate,· finance and insurance -industries. Employment statistics 

were obtained from [93] apd (94]. Oklahoma's employment was 9.64 

percent o~ the total employment in this sector. Using this percentage 

to derive an output -figure y:1.elded -an :est;i.mate of $852.,272,240. 

Again as in the transportation, communication and.-public utilities 

sector, the inputs from tbe,endogenous-sectors had to be estimated from 

[76]. Expenditures.for const;l;'uction, maintena:i;ice l:lnd rl:}pair were 
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obtc;lined from [86], [87], and [88], .· Tax data were taken _from [41], [43], 

[63), [95], [96], and [97]. 

Corporation 
Social securit;y 
Stamp 
Vehicle 
Other 

Total 

Federal taxes paid consisted-of: 

$29,098,563 
1,864,555 

16,800 
190,000 · 
222.000 

$31,391,nB 

State and local taxes paid by this sector consisted of: 

Property tax· 
Othe1; tax 
Corporation tax 
Fuel tax 
Sales and use tax 
License 
Other tax 

Total 

$ 977,321 
665,796 

3,052,010 
62,155 

166,428 
37,230 

3 ,89.2 

$4,964,832 

Information relating the amount of wages and salaries,paid, and the 

amount of income received by-proprietors was obtained from [75]. 

7. Service Sector 

Output was the amount paid. to-t:he industries in this sector for 

services performed. Gross output .for some .of the services .was lbted 

in [69] and [70]. In addit;i.on to-these data, medicaLand professional 

expenditures had to be estimated. -?he most accurate output estimate 

.was derived using the employment 1;atio. This procedure yielded an 

output estimate of $865,889,280. This-estimate was substantiated by 

the data found in [17], [69], and [70]. 

Input data were again limited, therefore, coefficients from [76] 

were .used to arrive at estimates of purchases from the endogenous· .. 
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sectors, These estimates were adjusted to represent the Oklahoma econ~ 

omy as much as was. possible. 

Again, as in the previous sector, construction data were obtained 

from [86), [87), and [88]. Sources [41], (42], (43], (95], (96], and 

(97) yielded ta~ data, and (75) yielded income, wage and salary data. 

8. Wholesale and Retail Sector 

Output was the value of the services performed in handling goods. 

When a housewife purchases meat, this was considered a direct purchase 

to the meat processing sector. The price added to the producer's price 

(above transportation cost) was considered to be the portion of ser

vices allocated to the wholesale and retail sector. 

Current marketing and transportation margins were no~ available 

for many of the sectors iDicluded in the model. Where current margins 

were avilable, they were not in detail as to the classification used 

in this model. Output was estimated from employment data. Again, out

put of the Oklahoma retail and wholesale sector was assumed to be in 

direct proportion to that of Oklahoma's employl!lent to United States em

ployment in that sector. The ratio of Oklahoma employment to United 

States employment times tb,e output of tb,e wholesale and retail sector 

for the United States yielded the fo.;l.lowing amount of output for 

Oklahoma. 

0,1193 X $95,250,000,000 = $1,136,300,000. 

Employment data were obtained from [ 69) and [70] while Unite.cl States 

output data were obtained from [97]. 

Input statistics were estimated for this sector the same as they 

were estimated for the previous sector. The same sources were used to 
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obtain informat:i,on on cQnstljuct:f.on, government, wages and salaries and 

proprietor's income. 

9. Mining Sector 

Output of the m:l.ning sector was defined as the value of receipts 

plus the value of minerals used in the mining indust;ry. Data on value 

of production were available in [84] and. [89]. Most of Oklal}oma 's 

mine~al production consisted of the extraction of oil and gas. The 

exact breakup was: · 

Oil and gas 
Metal mining 
Coal 
Non-metal 

Mining processing included· 
in manufactur~ng 

Value of output 

$830,280,000 
4,272,000 

11,327,000 
18.227,000 

$864,106,000 

3.476.000 

$860,630,000 

Purchases of t;he mining sector from the livestock, crop and agri-

cultural processing sectors were found to be zero· from coefficients 

fo1,1nd in [3;L] · and [76]. Expenditures .for mam,1£acturing inclu.des fuel, 

supplies, and machinery. These statill!t;i.cswere fouI!,d in [84] and [85] 

and were as follows: 

Machinery 
Supplies 
Fuel· 

Total . 

Again this value included market margins. 

$ 60,422,000 
116,622,000 
12.062.000 

$18~,106,000 

.Data from [76] were ue.ed to 

separate Ol.lt ~rketing margins from the amount paid. The result was 

as follows: 



'l'otal amount paid 
Less taxes 
Less transportat~on services 
Less retail and wholesale 

services 

Amount; paid to 
manufacturers 

$189,106,000 
3,707,961 

15,017,241 

43,055,228 

$127,325,570 
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Coefficients from [76] were used to arrive at the estimate of ex-

penditures for transportation, communication and public utilities. 

Ti:-ansportation of oil ~ccounts for the largest portion of t;his expE}nse. 

Data in [84) and [85] reported the expenditures for electrical power 

and transportation, The value of l:lervic:.es received from the real 

est;ate, finance and insurance sector was estimated from data in [84] 

and [85]. The largest proportion of this expense was for oil rights. 

The amount spent by the mining sector for services totaled $87,363,634. 

The majority of this expense was for research and development of oil 

wells. 

Mining industries received $50,538,000 worth of minerals from 

other industries in the sector. These minerals were received for addi-

tional processing or for distribution. Also, the mining industry used 

$695,970 worth of its own produc:.tion, Total amount of material used 

and obtained for additional processing was as follows: 

Minerals received for preparation 
Minerals used (own production) 

Total 

$50,538,000 
695,970 

$51,233,970 

Construction expenditures were reported in [84], while mainten-

ance and repair construction data were obtained from [85]. Pata ob-

tained on taxes paid were obtained from [41], [42), [96], and [97]. 

The amount of federal taxes paid by the mining sector was as follows: 



Federal income and corporation tax 
Social security 
Stamp. 
Vehicle 
Other 

Total 

State and lo.cal taxes paid consisted of: 

Property 
Other local taxes 
State corporate taxes 
Sales 
Gross production 
Other 

Total 

$ 8,92S,936 
4,858,866 

44,700 
398,000 
481.000 

$14,706,502 

$ 3,818,430 
1,731,069 

935,989 
2,299,002 

31,8ij2,173 
1.629,484 

$42,296,147 
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Sources [75], [84], and [85] yielded data on wages and salaries paid-

by the mining industry and also on the income received by the owner. 

Explanation of the Exogenous Sectors 

1 and 2. Construction 

Construction was defined as the design, erection, maintenance and 

repair of immobile structures and utilities together with those service 

facilities which become an integral part of the structure. Construe-

tion activity for the Oklahoma model was divided into new construction 

and maintenance construction. 

Total output was estimat~d as follows: The value of total construe..,. 

tion for Okl.ahoma was estimated in [36]. No state data for the value of 

maintenance construction activity were available. Therefore, Oklahoma's 

ratio.of.total maintenance and repair to total construction was assumed 

to be-the same as that for the United States. The-ratio of 26.27 per-

cent was obtained from -[86]. Data in [86] also indicated that in the 
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South, building permit activHy for additicms, alterations, and re-

pairs was 9.81 percent of total,building permit activity as compared 

to 9.59 for the United States a.s a whole. These percentages were used 

to adjust the United States percentage so as to represent Oklahoma's 

amount spent on maintenance and repair, The adjustment was computed as 

follows: 

26.27 
9.59 X = 26.88 percent. 

Using this percentage, total construction was allocated to the two 

sectors, 

Maintenance and repair 
Construction (new) 

Total construction 

$216,882,893 
589,973,107 

$806,856,000 

J:nputs were estimated.u1;1ing the technical coefficients from the 

national input-output;: table as reported in [76]. These estimates were 

then adjusted upward QY a cons1:ant percent so that the sum of the in-

puts equaled the total output estimate. This procedure is similar to 

that used in input-output studies for California [28], [29], and Utah 

[33). 

3. Federal Government 

Total receipts.collected in Oklahoma were used as a measure of the 

gross.output of the federal government sector. Data were available 

from [95], [96], and [97]. 

Total output by government, in contrast to the endogenous sectors 

of the.economy, need not equal total input. Therefore, total expendi,-

tures :required individua.l esttmation. · Data were not available on the 

a.mount of federal expenditl,!.res in Oklahoma, A study done by Mashkin [30) 
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indicated.that benefits were 17,74.percent.atove collections. There

fore, federal expendit1,1res were assumed to be 117,74 percent of federal 

tax receipts in Oklahoma. ~stimate of federal government expenditures 

in the United States was presented in (76]. However, the distribution 

of puichases by the federal government was undoubte~ly different in 

each state. Therefore, purchases were determined by assuming p1,1rchases 

in Oklahoma were directly proportional to federal employment in Okla

homa. Employment data were obtained from [92J, 

4. State and Local Governments 

This secto:i:-.included state, county, m.unicipal,.special districts 

aQd school districts. Output was defined as the services rendered by 

the componeQt governm.ent units as measured by their total receipts, 

State.receipts were obtained from (42] while local data were obtained 

from (78], 

Again, expenditures were estimated individually as output does not 

have to . equal input, Sources used were [ 42], [ 63] , and [ 78] • The 

amount ~pent on construction was reported in (78], Informatic;>n in [88] 

indicated the·amount allocated to maintenance and repair, Governmental 

expenditures .were reported in [88), wh;l.le wages and salaries paid by 

the state and local governments were reported in (75]~ E~penditures 

by state and local governments for transportation, communication, and 

public utilities were reported in (75], Also, the am,ount spent for 

real estate, finance and insuranc;e was feported in (75]. The re

maining inputs.had to be estimated from the national study [76]. 
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5. Households 

Expenditures for goods and services by individuals appear as pur~ 

chases.by the household sector. Household income or output included 

wages, salaries, proprietor's income, and property income. Household 

expenditures were mainly taken from three publications. These studies 

(90]~ [91], and [92] gave per family ~xpenditures for rµral, non

rural, and urban families in the Southern reg;i.on. 5 Estimates of ex-

penditures by state were not availa~le so the regional per family expen-

ditures figures were used. These estimates were checked with t::hose 

used iri [76]. 

Expenditt.Jres for current consumption totaled $3,580,042,266, This 

figure was art'ived at by obtaining per family figures from [90], [91], 

and [92] and expanding these to state totals with the use of populati.on 

estimates in.[73]. The amount spent by households for capital goods 

tot,;1led $497,178,162. This was obtained by similar methods as above. 

Goods purchased through wholesalers and retailers totaled $1,543,497,900, 

This was distributed to the proper sec;tors by using margins from [30]. 

Final allocation was as follows: 

Livestock products 
Crops 
Agricultural processing 
Manufacturing 
Transportation , 
Wholesale and retail 
Mining 

Total 

$ 16,978,477 
21,763,320 

368,432,949 
472,310,357 
166,080,374 
495,617,176 

2,315,247 

$1,543,497,900 

5The Southern region includes the following states: Oklahoma, 
Texas, Arkansas, Louisiana, Kentucky, Tennessee, Mississippi, Alabama, 
West Virginia, Maryland, Delaware, Virginia, North Carolina, South 
Carolina, Georgia, and Florid?, 
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The distribution of the $497,178,162 spent qn capital goods was. deter

mined using coefficients from [76] and is shown below: 

Manufactu-r:f.ng 
Tran1;1portation, communication . · 

and·public utilities 
Real estate, finance and 

insurance 
Wholesale and reta;il 

Total 

$383,324,363 

17,003,493 

23;615,963 
73.234.343 

I 

$497,178,162 

Combining the above estimates, one gets the total consumer expenses 

for the manufacturing a-nd wholesale and retail sectors as follows: 

Manufacturing 
Wholesale and re~ail 

$855,634,720 
568,851,51!') 

Expenditures by households for transportat;i,on, communication and 

public utilities were obtained from (92]. The total is allocated among 

the ijectors as follows: 

Public utilities 
Transportation. 
Communication 

Total 

$ 64,098,750 
86,166,557 
32.818.560 

$183,083,867 

Informa.tion on expenditures for fin'ltnce, real estate and insurance was 

located in [92]. The. total spent was $154,959 ,000~ Household's expen-

ditures for services were reported in [92]. Service expenditUJ;:-es in-

clqde: 

Hotels, motels, etc. 
Laundry and services 
·Auto services 
Medi,c1;1l.services 
Perso~al services 
Amusements 

Total 

$ 25,639,500 
49,227.,840 
12,306,960 

·154,349,790, 
72,303,390 
73.841.760· 

$387;669,240 
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Construction information was taken from (86] and [87). All con-

struction totaled $493,540~877; of this $127,998,935 was designated qS 

maintenance and repair construction. Mai~tenance estimates were made 

from data given in (88]. Households paid over 810 million dollars in 

taxes. This data were obtained from [41), [42), [43], [95], [96], and 

[97]. Federal taxes paid included: 

Personal income tax 
Federal gas tax 
Social.security tax 
Other 

Total 

State and local taxes paid included: 

Property tax 
Fuel tax 
Income tax 
Auto license 
Sales tax 
Miscellaneous tax 

Total 

6 and 7. Exports and lmports 

$3q3,000,000 
132,187,000 

45,9;25,000 
19,236.799 

$560,348,799 

$ 51,293,000 
43,334,342 
17,219,671 
21,881,272 
28,830,272 
37,862.990 

$251,536,339 

Figures for the export and import sectors were computed as a 

residual. These residuals were estimated as follows: A flow table 

was completed using the entries discussed in the endogenous section of 

the Appendix. The row entr;i.es were summed to sh9w the demand for the 

product. This sum was then subtracted from the estimate of gross out-

put, A positive figure indicated a surplus, whereas a negative figure 

ind;i.c,ated a shortage. Surplus figui;-es were assumed to make up exports, 

while.shortages indicated imported products. The export and import 

figures computed in this way show the value of net exports and imports 

only. 
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Tl;le net import figqres were qistributed.to· the various sectors by . 

assuming each sector·' s. amount Qf imports wa$ eq\lal: to the percentage it 

required of the total· demand for p;i:-oducts of. that sector. Tl?,e amoun,t 

of :i,mports fo:r each sect<>r -was. S\lbtracted from the amount the purchas-

ing sector bought of products from that producing sector. For example, 

consider the livestock and.livestock products sector. · This sector had 

imports from the agricultural processing, manufaqturing, service and 

whol,.esale and _retail sectors. The total amount·of imports of products 

from these. sectors -for Oklahoma-was as follows: 

Agricultural processing 
Manufacturing 
Services 
Wholesale and retail 

Total 

$ 53,282,000 
893,050,000 
18,757,000 

2,324.000 

$957,413,000 

The livestock and livestock products sector·required the following per ... 

cents of the total state demand for the above sectors: 

Agricultural processing 
~anufacturing 
Services· 
Wholesale and retail 

6.7 
0.3 
0.3 
1.3 

These were computed by.considering how much of the total demand 

for the.state was demlilnded by the livestock sector for production of 

its output from these sectors. For example, the livestock and live-

stock products sector dema_nded $34,996,888 worth of goods and -services 

from the agricultural, processing sector. This was 6.7 percent of the 

totalstatedemand, which was $520,375,116, for agrictlltural proces-

sing products. 
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Multiplying these percents times the total amount .impor~ed yields 

the amount imported by the liveEJtock and livestock products sector. 

The multiplication gave the following results: 

Agricultural proces6ing 
Manufacturing 

. ·service6 
Wholesale and retail 

Total 

$3,570,000 
2,679,000 

56,000 
30.000 

$6,336,000 

The amount imported had to l;>e ~ubtracted from the amount.the livestock 

and livestock.products sector purchased (as given in the endogenous 

section of the Appendix) from these ~ectors. This was as follows: 

Agricultural processing 
Manufacturing 
Service · 
Wholesale and retail 

Amount 
Purchased 

$34,997,000 
8,966,000 
2,676,000 

14,777,000 

Minus. 
Imports . 

$3,570,000 
2,679,000 

56,000 
30,000 

Amount.purchased 
within state 

$31,427,000 
6,287,000 
2,620,000 

13,747,000 

'l'he input figures in the original table adjusted for imports were the 

amounts reported in the flow table (T~ble VI in the te~t). 
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