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CHAPTER I
INTRODUCTION
A. Need for the Study

Economic development plans are important at the state level.
Robert S. Herman [15] indicates a great and growing need for improved,
long-range economic and social programming by the states.1 Part of the
need is related to increasing urbanization and other population move-
ments, to changing structural social and economic conditions, to advan-
cing technologies, and to increasing state and local government budgets.
In addition, other pressures are generating demands for improving pro-
gramming by state governments. Requirement for long-range program
planning to qualify for federal planning is one of them. The Community
Mental Health Facilities Act and Economic Opportunity Act are recent
examples of this type of pressure. State governments are also being
pushed into planning by local governments.

As local planning activities expand, local officials will

become more aware of the need for broader planning efforts

by the state... Too often a town and county finds its

road-building program upset by a state decision to buy land

for a recreation area, or for a new hospital, or for some

other purpose which the local government was unable to

anticipate in terms of probability, placement, or timing.
(15, p. 143].

lNumerals appearing in[ ] refer to bibliography references in the
dissertation.



Neighboring states also bressure for planning as states become increas-
ingly aware of the importance of coordinating their progfams with
neighboring states. Water supply, air pollution control, and transpor-
tation represent some of the examples of this nature where these are,
in general, long-term projects. The case of Oklahoma supports all of
these points made by Herman. |

Economic projéctions are useful for economic planning. Through
these projections, the direction of theKeconomy is established and the
need for resources’can be determined. Projections are also necessary
for evaluation of various development strategies. Selection of the
strategy which satisfies the objectives with available resources can be
determined through evaluation processes. Research provides information
for regional plans and is needed to evaluate development programs.
Research is néeded for evaluating the programs in government, agricul-
ture, and indﬁstry activities. The effects of various govérnmental
decisions need to be evaluated through these studies.,

There is very little research completed for Oklahoma which may be
used to project State economic variables and to evaluate alternative
development strategies. The economic and social changes which occurred
from 1950 to 1960 in Oklahoma are analyzed by Charles H. Little [2q] .
Two input-output studies [Zﬂ,[ZZ] measured the interrelationships of
industry sectors of the State economy and of three districts in the
State. Another study [ili] analyzed selected aspects of recent economic
growth in Oklahoma. The most extensive study about the Oklahoma economy
is completed by Gerald A. Doeksen and Dean F. Schreiner Eﬂ. This 1is a
simulation model of Oklahoma centered around input-output analy-

sis, Different from the previous studies, this dynamic analysis



provides economic projections from 1963 to 1980 and can be useful in
evaluating various develoﬁment strategies. An econoﬁic impact approach
was applied to compare economic variables in terms of generating income
and employment and cost per job created or one million dollars gener-
ated.

The Oklahoma simulation model developed in this study is designed
to satisfy four needs. First; projections of the state economic vari-
ables through 1985 are needed by state planners. Second, an analysis
of human resource is needed fdr analyzing future manpower needs. Third,
a method is needed to measure the impact of changes in the private sec-
tor. Fourth, there is a growing need for analysis of govermment pro-

grams.
B. The Oklahoma Economy

Oklahoma is basically an agricultural state where grain and iive—
stock productioh are equally important. Total farm marketings were
$2,047,000,000, and ranked 15th among the states in 1973. Mineral pro-
duction is also an important element of the Oklahoma economy. Petroleum
and natural gas provide the greatest share in mineral production of the
state, which was ranked sixth among the states in 1972. Median family
income of Oklahoma was $7,720, and it was ranked as 42nd in 1969. Per-
cent of persons below therlow income level was 18.8 and percgnt of
families was 15.0 in 1969, Personal incomé per capita was $4,189, which

was below the United States average and ranked 37th in 1973 [77].
C. The Objectives of the Study

The major objective of this study is to develop a soc¢ial accounting



system for Oklahoma for 1967 and to utilize this information to.
develop an economic model for purposes of projecting economic variables
and evaluating planning strategies. More specifically, the objectives
are:
A. To develop a social accountiﬁg system for Oklahoma which
includes:
l. a transaction account,
2. a capital account,
3. a humaﬁ resource account, and
4, a government account.
B. To develop a dynamic simulatidn model applicable to Oklahoma
which will:
1. project employment, population, income, revenue and other
state economic variables from 1967 through 1985,
2. provide manpower analysis for each sector and for Okla-
homa, and —
3. provide a tool which can be used for analyzing the

impact of alternative development strategies.
D. The Organization of the Study

Chapter II presents the Oklahoma social accounting system. Chap-
ter III presents the interindustry account and the capital account.
Chapter IV includes the human resource account and the govermment
account, In Chapter V, the simulation model is developed and presented.
Projections and discussions of economic variables (such as employment,
income, revenue, etc.) and the manpower analysis are presented in

Chapter VI. An illustration of how the model can be used to measure



the impact of a change in the economy is presented in Chapter VII.
Summary, conclusions and implications are contained in Chapter VIII.

Data sources are discussed in detail in Chapters III through V, and in

Appendix A.



CHAPTER II
THE OKLAHOMA SOCIAL ACCOUNTING SYSTEM

The Oklahoma social accounting system is an extension of Doeksen's
system [4] which was adopted from Perloff and Leven's proposed model
[40] . Stock—flow and flow-stock relationships are included in this
model.l Perloff and Leven find these relationships essential for most
dynamic regional analyses. In this chapter, sector specification is
discussed, followed by an overview of the Oklahoma social accounting

system.
A. Sector Aggregation and Data Sources

The base year of this study is 1967 because secondary data are
more complete for this year than for any other recent year. Secondary
data are used because collection of primary data requires much time and
is also very expensive. Most of the data needed for the model are
avallable in census and other government documents.2

The criteria used for aggregating the economy into a workable num-

ber of sectors are (1) the sectors' importance in Oklahoma economy, and

lStock-—flow relationship is described as the increase in flows
which results from a given increase in stocks. Flow-stock relationship
refers to the induced effect on capital formation of an increased demand
in the regions output.

2Data sources are discussed in detail in Chapters III through V and
in Appendix A.



(2) their consistency with available data as classified by the Bureau
of Labor Statistics.

Agricultural activities are'divided into two sectors: (1) live-
stock and livestock products, and (2) crops and other agricultural
products. Crude oil mining is an important part of the Oklahoma econ-
omy; therefore, a separate sector for mining actiVity is included.

Aggregation of manufacturing sectors is necessary.  Criteria used
to aggregate manufacturing activity are (1) similarities among indus-

. . '
tries, and (2) their importance to the State's economy. Manufacturing
industries are aggregated into nine sectors. These nine sectors are:
(a) food and kindred products; (b) petroleum refining and related indus-
tries; (c) lumber and wood products, furniture and fixtures, and paper
and allied products; (d) apparel and other finished products made from
fabrics and similar materials, (e) printing and publishing and allied
industries; (f) machinery, electrical machinery equipment and supplies;
(g) transportation equipment; (h) primary metal industries, fabricated
metal products except ordnance, machinery, and transportation equip-
ment; and (i) all other manufacturing industries.

The service-type activities of the economy are combined into five
sectors: (a) construction; (b) transportation, communication, and
public utilities; (c) wholesale and retail trade; (d) finance, insur-
ance, and real estate; and (e) services.

Each of these activities, previously described, represents one of
the endogenous sectors of the model. The model also has five exogenous
’or final demand sectors. These are (a) federal government, (b) state
and local govermment, (c) private capital formation, (d) households,

‘and (e) exports. A complete listing of the endogeﬁous and exogenous



sectors, along with the associated sector numbers which are referred

throughout this study is presented in Table I.
B. The Oklahoma Accounts

Oklahoma social accounting syStem includes four major accounts and
is outlined as a flow chart in Figure 1. The accounts included in the
system are a capital account, an interindustry account, a human resourcé
account, and a government account. The interindustry account is the
base of the system. Capital, human resource, and government accounts

are directly related to the interindustry account.

1. The Interindustry Account

As outlined in Figﬁre 1, the interindustry account of the Oklahoma
social accounting system consists of three major parts: a tfansaction
or interindustry flow table, a direct coefficients table, and a direct
and indirect coefficients table. The transaction table forms the base
of the interindustry account, and other tables are derived directly
from it.

The transaction table represents.a double entry accounting system.
Reading down the colums of the endogenous sectors, purchases of the
column sectors are determined. Likewise, reading écross each row of.
the endogenous sectors, sales of each row sector are determined. Exog-
enous sectofs are included in the final demand section. Exogenous
sectors' purchases of goods and services from the producing sectors are
included in this section. The primary input section consists of fed-
eral government, state and local govermment , imports, households, and

depreciation. The amount of primary inputs purchased by the processing



TABLE I

SECTORS OF THE OKLAHOMA MODEL

Endogenous Sectors

Sector Name

Agriculture
Livestock and livestock products
Crops and other agricultural products

Mining
All mining

Manufacturing

Food and kindred products

Petroleum refining and related industries

Lumber and wood products, furniture and fixtures,
paper and allied products

Apparel and other finished products made from
fabrics and similar materials

Printing, publishing, and allied industries

Machinery, electrical machinery equipment and supplies

Transportation equipment

Primary metal industries, fabricated metal products
except ordnance, machinery, and transportation
equipment

Miscellaneous and all other manufacturing industries

Services
Construction
Transportation, communication, and public utilities
Wholesale and retail trade
Finance, insurance, and real estate
Services

Exogenous Sectors

Sector Name

Government
Federal government
State and local govermment

Others

Private capital formation
Households
Exports

Sector Nd.

(1)
(2)

(3)

(5)
(6)

(7

(8)
(9)
(10)
(11)

(12)
(13)

(4)
(14)
(15)
(16)
17)

Sector No.

(18)
(19)

(20)
(21)
(22)
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and final demand sectors are given as entries of each row sector in
this section.

The direct or technical coefficients are obtained by dividing each
entry of a column by the total input of that colummn sector. These co-
efficients indicate input requirements per dollar of output. They are
relevant only for the processing sectors; therefore, they are computed
only for 17 purchasing sectors. The direct and indirect coefficients
indicate thé total chaﬁge which includes direct and indirect effects in

“input requirements as a result of a one dollar change in final demand.

2., The Capital Account -

Oklahoma Capital analysis which is discussed in detail in Chapter
IIT is formed around the capital coefficient matrix. The capital coef-
ficients indicate the amount of capital goods required from each row
sector for every dollar's worth of capital,ekpenditures made by each
column sector.

Capital-output ratios are defined as the ratio of the total cost
of plant and equipment to odtput at capacity. These ratios are computed
for the 17 endogenous sectors only. Capacity level of each sector is
estimated by using employment data.

Capital coefficient matrix and the capital-output ratios are util-
ized along with output estimates to obtain the capital stock matrix.
Multiplication of output estimates by the capital¥output ratios yield
the capital estimates by sector. Each sector's total capital is dis-
tributed to obtain the composition of each sector's capital stock, by
the corresponding column of that sector's capital coefficient matrix.

Each entry of the capital stock matrix indicates the total value of
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capital goods produced by a row seétor that i1s also invested by cor-
responding column sectors.

The capital unit matrix is derived from the capital coefficient
matrix and the capital-output ratios. Every coefficient of this matrix
indicates the amount of capital goods required by a column sector from
every row sector to produce one unit of output capacity for that column
sector. These coefficients are obtained by multiplying the capital
coefficients of each sector and the capital-output ratio of that sector.
To complete the capiﬁalvanalysis, depreciation rates need to be esti-
mafed. These coefficients are computed as the ratio of depreciation

to the depreciable assets.

" 3. The Human Resource Account

The human resource analysis is important in a social accounting
system. In this study, speclial emphasis is given to the human resource
section. Oklahoma human resource énalysis is férmed around the labor
coefficient matrix, The labor coefficients indicate the amount of
labor required from each occupation group for every one unit change in
the total employment of the column sector.

Output-employment ratios are defined as the value of output pro-
duced per laborer. These ratios are computed for the 17 endogenous
sectors. Multiplication of the output estimates by the reciprocal of
output-employment ratios (which are labor-output ratios) yields the
sector employment matrix., The last two elements (federal government
sector and state and local governmment sector) of sector employmént
matrix are obtained by using the previous year's employment. . Each

sector's total employment is distributed by the corresponding column
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of that sector's labor coefficient matrix to obtain the composition of
each sector's labor stock. Each entry of the labor stock matrix indi-
cates the number of empioyees in each row occupation group that is
working in column sector. Total employment by occupation matrix is
obtained by row-wise summation of labor stock matrix. Each element of
this column vector indicates the total number of employees in each
occupation group.

Total employment by occupation matrix is utilized to estimate
total Oklahoma employment which is used to determine Oklahdma popula-
tion. Labor stock matrix is utilized to determine sector wage and
salary rates and sector proprietor income rates. With these incomes
and with separate estimation of property income, other labor income,
and transfer payments, it 1s possible to compute total personal income.
Disposable income is obtained by subtracting personal taxes from total
personal income. Personal income per capita and disposable income per
capita are calculated from total personal income, disposable income,
and population information. Data sources and computation procedures

are discussed in detail in Chapters IV and V.

4. The Government Account

A complete social accounting system should include a government
section. In this study, government activities are analyzed in two
sub-sections: federal government and state and local govermment (Fig-
ure 1). Federal government activities are brought together around two
major points: federal govermment revenues and federal govermment
expenditures.v Individual income tax collections which are a part of

total federal revenues are estimated separately so that disposable
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income can be determined.

The second section of Oklahoma government account consists of
state and local government activities. As in the federal government
sub-section, state and local government activities are centered around
two major points: state and local govérnment revenues and state and
local government expenditures.

State and local govermment revenues are.studied in six éategories
which may be outlined as: (1) state saleé tax; (2) individual and cor-
poration income taxj (3) gasoline, fuels excise, and special fuels-use
tax; (4) all other state and localvtaxes; (5) federal aid to the state
and local govermnment; and (6) all other revenues. State and local
government expenditures are analyzed in five categories. These may be
outlined as state and local government expenditures on:(1l) education,v
2) highways, (3) public welfare, (4) health and hospitals, and (5)
others. Furthér diécussion of the individual parts of this section is

given in Chapters IV and V.



CHAPTER III

THE INTERINDUSTRY ACCOUNT AND THE

CAPITAL ACCOUNT
A. The Interindustry Account

The interindustry account is presented in three tables: a trans-
action or industry flow table, direct coefficients table, and direct and
indirect coefficients table. The latter two tables are derived from the
first one. W. H. Miernyk [?é] provides good background information
which might be helpful to review the basic theory of input—ouﬁput analy-
sis, Data sources, definitions, assumptions, and techniques used in

constructing the interindustry flow matrix are presented in Appendix A.

1. The Interindustry Flow Table

The interindustry flow of goods and services (Table II) provides
the base for analysis of the interindustry account. Column sectors of
an interindustry flow table represent the consuming sectors, whereas
row sectors represent the producing sectors.

The entries in each column indicate the purchases made by the
column sector from the corresponding row sector. Thus, they represent
the input structure of each consuming sector. For illustration pur-
poses, consider the food and kindred products sector (sector 5) in

Table II. The food and kindred products sector purchases $137,976,000

15



INTERINDUSTRY FLOW TABLE, OKLAHOMA, 1967

TABLE II

(thousands of dollars)

1 2 3 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 . 21 22
Sector Live- e oaorucs Petro- Print- Machin- Trams. * Other  Ta.,Cm., Fo., Ins. v SEL Gov't Formatin otie ke orts  Totdl
stock Crops ning on Food leun Uood  Apparel ing ery Equip. Metal Manu. Ut. Trade Rl. Eat. Services Fed. Gov't P
1. Livestock & livestock products 98,900 [ [ 0 137,976 4 0 284 [ 0 [ 0 78 0 0 18,090 658 1,860 291 0 25,647 203,386 487,170
2. Crops 139,893 17,648 0 2,876 50,963 0 2,046 1,468 [ [ [ 0 4,508 762 2,489 21,846 2,503 2,889 1,356 62 61,471 234,029 546,809
3. Mining 95 2,177 112,735 10,189 354 329,524 294 23 5 17 40 14,882 5,761 59,770 151 4,028 162 1,539 236 1,700 1,814 670,350 1,216,000
4. Construction 3,767 4,229 42,582 279 1,527 8,750 372 85 312 1,342 330 1,783 1,371 44,450 7,478 99,588 10,756 162,540 255,222 ':;sx,szis}/ [ 0 1,02,358
5. Food & kindred products 2,682 172 [} 0 60,752 514 149 29 0 21 [} 27 1,587 1,709 8,758 1,303 2,829 15,887 5,972 . B 506,884 [ 609,275
6. Petroleun refining 6,002 35,273 13,500 22,156 1,529 51,863 455 55 185 1,597 35 1,153 6,466 40,530 22,984 13,032 7,328 56,848 13,349 5,422 144,306 335,336 779,745
7. Lumber & wood products 8 295 1,589 17,761 5,241 1,280 6,016 125 4,386 1,669 359 1,036 2,749 763 8,508 1,509 1,032 2,117 2,214 13,303 23,165 B 95,725
8. Apparel 3 218 886 a1 266 22 366 5,830 135 172 458 128 1,331 3 1,275 418 816 1,694 784 0 63,336 0 79,722
9. Printing & publishing 4 38 51 17 1,99 .49 184 13 6,395 439 9 a2 209 974 3,593 5,196 54,562 588 5,973 0 33,063 [ 113,775
10. Machinery & electricity machinery 1,006 13,552 45,457 30,527 1,118 1,817 412 132 140 72,906 7,974 10,545 5,210 8,427 10,154 8,364 15,349 84,490 8,406 141,581 85,072 [ 552,637
11. Transportation equipment 2 58 302 22 13 37 22 3 2 3,206 15,160 1,256 1,951 5,881 1,403 1,216 5,476 41,629 5,731 59,401 102,766 [ 245,625
12. Primary & fabricated metal products 63 344 32,136 114,139 11,589 3,014 1,920 61 897 50,511 15,463 84,792 10,474 7,632 6,678 - 2,061 12,862 6,623 567 64,960 11,967 0 438,753
13. All other manufacturing industries 8 3,991 23,442 39,753 6,352 8,985 1,686 1,662 1,34 8,029 2,277 3,791 28,213 4,060 13,121 4,59 20,523 15,746 9,553 29,127 153,206 [} 379,543
14. Transportation, communication & public utilities14,049 17,951 73,055 32,121 23,838 51,570 3,750 1,075 2,814 10,360 3,088 18,784 13,265 238,720 87,868 50,484 77,537 72,774 42,663 15,571 455,484 0 1,306,821
15. Wholesale & retail trade 9,549 18,947 28,466 82,125 20,912 7,831 2,428 1,20 2,324 15,689  3;089 10,435 9,179 32,008 51,558 32,353 38,091 12,343 2,414 69,125 1,412,075 0 1,862,361
16. Finance, imsurance & real estate 5,614 19,775 108,816 7,100 3,606 11,804 660 376 2,349 5,507 801 2,490 3,678 _ 25,304 77,821 110,997 38,139 5,149 9,329 4,836 584,217 0 1,028,369
17. Services 5,611 20,681 45,127 53,806 22,092 20,587 1,722 736 4,426 13,329 3,897 8,261 15,376 64,197 167,867 127,310 90,042 105,508 30,837 6,785 663,332 0 1,471,529
18. Federal govermment 4,529 18,322 31,331 28,491 24,159 78,274 4,141 3,381 5,87 26,980 11,102 19,360 19,758 59,904 116,041 45,999 48,618 36,656 28,091 0 760,908 0 1,371,919
19. State & local government 30,906 32,770 34,438 28,595 17,094 21,877 2,684 2,238 3,192 15,504 6,692 12,311 10,650 37,059 54,281 . 28,403 41,990 343,208 26,765 0 482,935 0 1,233,792
20. Imports 6,743 26,713 133,359 202,144 81,622 30,803 21,617 19,785 20,852 92,154 38,949 59,609 74,878 60,763 114,790 90,011 133,052 200,669 97,705 348,740 1,443,997 0 3,298,955
21. Households 115,330 201,557 411,071 337,234 124,859 120,765 41,490 40,207 55,279 215,541 129.033 175,141 147,508 480,400 1,036,020 335,951 772,589 1,109,528 609,542 0 44,521 0 6,543,656
22. Depreciation 42,330 72,098 77,657 18,211 11,419 30,359 3,311 6hé 2,864 17,420 6,348 12,547 15,343 132,735 69,523 25,614 96,615
Total 487,170 546,809 1,216,000 1,028,358 609,275 779,745 95,725 79,722 113,775 552,637 245,625 438,753 379,543 1,306,821 1,862,361 1,028,369 1,471,529, 2,280,885 1,157,000 1,142,208 7,060,166

9T
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worth of goods and services from the livestock and livestock products
sector (sector 1), and $50,963,000 from the crops sector (sector 2).
The food and kindred products sector purchaéés $354,000 and $1,527,000
worth of goods and services from the mining sector (sector 3) and con-
struction sector. (sector 4), respectively, etc.

Entries in each row represent the values of goods and servicés sold
to every purchasing sector. For example, consider the petroleum refining
sector (sector 6) in Table II. Purchases of agricultural sectors from
the petroleum refining sector are $6,002,000 by the livestock and live-
stock products sector (sector 1); and $35,273,000 by the crops sector
(sector 2). The mining sector (sector 3) purchases $13,500,000 and the
construction sector (sector 4) purchases $22,156,000 of goods and ser-
vices from the petroleum refining sector, etc.

As can be deduced from Table II, only livestock and livestock
products (sector 1), crops (sector 2), mining (sector 3), and petroleum
refining (sector 6) sectors are exporting sectors and all others are
importing sectors. Calculations of exports and imports are given in
detail in Appendix A; howeVer, it is useful to point out that the terms
"exports" and "imports" are used to indicate the '"net" values of exports

and imports in this study.v

2., Direct Coefficients

.The direct coefficients are given in Table III. Entries in each
Acolumn indicate the direct purchases of the column sector from each row
sector per dollar's worth of output. These coefficients show only the

first round effects of a change in output of a column sector on the

sectors from which that sector purchases goods and services. Direct



TABLE TII

DIRECT COEFFICIENTS, OKLAHOMA, 1967

Sector 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 .20301 .00000 .00000 .00000 .22646 .00000 .00000 .00356 .00000 .00000 .00000 .00000 .00021 .00000 .00000 .01759 .00045
2 .28715 .03227 .00000 .00280 .08365 .00000 ,02137 .01841 .00000 .00000 .00000 .00000 .01188 .00058 .00134 .02124 .00170
3 .00020 .00398 .09271 .00991 .00058 .42260 .00307 .00029 .00004 .00031 .00016 .03392 .01518 .04574 .00008 .00392 .00011
4 .00773 .00773 .03502 .00027 .00251 .01122 .00389 .00107 .00274 .00243 .00134 .00406 .00361 .03401 .00402 .09684 .00731
5 .00551 .00031 .00000 .00000 .09971 .00066 .00156 .00036 .00000 .00004 .00000 .00006 .00418 .00131 .00470 .00127 .00192
6 .01232 .06451 .OlliO .02155 .00251 .06654 .00475 .00069 .00163 .00289 .00145 .00263 .01704 .03101 .01234 .01267 .00;98
7 .00002 .00054 .00131 .01727 .00860 .00164 .06285 .00157 .03855 .00302 .00146 .00236 .00724 .00058 .00457 .00147 .00070
8  .00001 .00040 .00073 .00079 .00044 .00003 .00382 .07313 .00119 .00031 .00186 .00029 .00351 .00059 .00068 .00041 .00055
9 .00001 .00007 .00004 .00002 .00327 .00006 .00192 .00016 .05621 .00079 .00004 .00097 .00055 .00075 .00193 .00505 .03708
10 .00206 .02478 .03738 .02969 .00183 .00233 .00430 .00166 .00123 .13192 .03246 .02403 .01373 .00645 .00545 .00813 .01043
11 .00000 .00011 .00025 .00002 .00002 .00005 .00023 .00004 .00002 .00596 .06172 ,00286 .00514 .00450 .00075 .00118 .00372
12 .00013 .00063 .02643 .11099 .01902 .00387 .02006 .00077 .00788 ,09140 .06295 .19326 .02760 .00584 .00359 .00200 .00874
13 .00018 .00730 .01928 .03866 .01043 .01152 .01761 .02085 .01181 .01453 .00927 .00864 .07433 .00311 .00705 .00447 .01395
14 .02884 .03283 .06008 .03124 .03913 .06614 .03917 .01348 .02473 .01875 .01257 .04281 .03495 .18267 .04718 .04909 .05269
15 .01960 .03465 .02341 .07986 .03432 .01004 .02536 .01781 .02043 .02839 .01258 .02378 .02418 .02449 .02768 .03146 .02589
16 .01152 .03616 .08949 .00691 .00592 .01514 .00689 .00472 .02065 .00996 .00326 .00568 .00969 .01936 .04179 ,10793 .02592
17 .01152 .03782 .03711 .05232 .03626 .02640 .01799 .00923 .03890 .02412 .01587 .01883 .04051 .04912 .09014 .12380 .06119

8T
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coefficients are computed only for the endogenous sectors, since they
are the only relevant ones.1 For example, consider the livestock and
livestock products sector (éector 1). If output of the livestock and
livestock products sector increases by one dollar, this increases pur-
chases from the industries within the sector by 20.3 cents; purchases
from the crops sector (sector 2) increase by 28.7 cents. Effects of
this on purchases from the mining sector (sector 3) are very insignifi-
cant; less tﬁaﬁ one cent increase in purchases from the construétion
sector (sector 4) takes place. Increases in purchases from the manufac-
turing sectors are .6 cents from food and kindred products sector (sector
5)3 1.2 cents from the petroleum refining sector (sector 6); and .2
cents or less from all manufacturing sectors (sector 7 through sector
13). The amounﬁ of increase is about 2.9 cents in the transportation,
communication, and public utilities sector (sector 14); 20 cents iﬁ the
wholesale and retail trade sector (sector 15); 1.2 cents in the finance,
insurance, and real estate sector (sector 16); and 1.2 cents in the ser-
vices sector (sector 17). This implies that the livestock and livestock
products sector has a large direct relationship with firms within that
sector and with the crops sector. The only manufacturing sectors having
relatively importand direct relationships are food and kindred products

and petroleum refining sectors.

3, Direct and Indirect Coefficients

The direct and indirect coefficients, given in Table IV, show the

lTable III meets stability conditions for the table of technical co-

efficients since (a) at least one column in the table adds up to less than
unity, (b) no column in the table adds up to more than unity (26, p. 23] .



TABLE IV

DIRECT AND INDIRECT COEFFICIENTS, OKLAHOMA, 1967

Sector 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 1.25805 .00153 .00300 .00088  .31711 .00227 .00106 .00529 .00086 .00063 .00030 .00063 .00240 .00167 .00301 .02597 .00225

2 .37533 1.03557 .00455 .00515 ,19181 .00343 .02499 .02284 .00237 .00124 .00066 .00116 .01551 .00296 .00467 .03402 .00412
3 .02884  .04466 1.12165 -03495 .02028 .51591 .01378 .00441 .00607 .01161 .00713 .05522 .03502 .08618 .01379 .02489  .01062
4 .02146 ,01873 .05629 1.00833 .01477  .04394 .00925 .00372 .00847 .00787 .00429 .01230 .01077 .05116 .01399 .11689 .01537
5 .00842  ,00105 .00092 .00110 1.11354 .00165 .00235 .00081 .00054 .00058 .00029 .00061 .00554 .00239 .00596  .00269 .00280
6 .04762  .07678 .02213  .02987  ,02617 1.08625 .01105 .00444 .00545 .00732 .00397 ,00859 .02505 .04589  .01884 .02653 .01082
7 .00145 .00192 .00391  .02035 .01171 .00449 1.06801 .00233  .04431 .00486 .00244  .00416 .00937 .00270 .00610 .00534  .00347
8 .00040 .00072 .00131 .00140 .00094 .00084 .00464 1.07907 .00172 .00066 .00231 .00066 .00434 ~ .00110 .00103 .00096 .00093
9 .06243 .00308 .00409 .00384 .00722 .00388 .00377 .00106 1.06213 .00309 .00135 .00317 .00342 .00470 .00706 .01317 .04297 =~
10 .01807 .03497  .05567 .04358  .01359 .03127 .00948  .00423  .00454 1.15853 .04383  .03941 .02276 .01774 .01088 .02113 .01643
11 .00089 .00113 .00200 .00179 .00116 .00179 .00103 .00045 .00070 .00834 1.06667 .00475 .00685 .00669 .00190 .00295 .00503
12 .00865 .01133 .05438 .14916  .03370 .03529  .03140 .00370 .01516 .13533 .09018 1.24984 .04472 .02343  .01117 .02621  .01858
13 .00739  .01340 .03006 .04811 .01839 .02948 .02302 .02554 .01659 .02158 .01340 .01552 1,08467 .01126 .01190 .01580 .01923
14 .07643  .06417  .10745 .06793  .09017 .14401  .06278  .02444  .04437° .04333 .02735 .07873 .06336 1.24882 .07629 .09695 .08059
15 .04759  .04721  .04479  .09559  .06188  .03849  .03484  .02353 .02903 .04196 .02003 .03855 .03597 .04370 1.03862 .05828  .03651
16 .04113  .05409  .12170 .02257 .02969 .07894  .01558 .00981 .03009 .01977 .00833 .01922 .02210 .04222 .05627 1.13738 .03807
17 .04965 .06367 .07843  .08117 .07393  .07833 .03372 .01835 .05610 .04386 .02679 .04059 .06201 .08467 .11491 .17315 1.08336

0¢
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total effects on input requirements as a result of one dollar change in
gector final demand. Total effects include the indirect effects as well
as the direct effects.2 Indirect effects indicate the chain of secon-
dary changes. For illustration purposes, consider the livestock and
livestock products (sector 1). A one-dollar change in final demand for
products of the livestock sector causes a change of 20.3 cents as a
result of direct interindustry transactions which is the first-round
effect (Table III). A one-dollar change in final demand for products of
the livestock sector causes a change of 25.8 cents as a result of total
effects (Table IV). Since the value of change as a result of direct
effects is 20.3 cents, the value of change as a result of indirect
effects can be obtained only by subtracting this amount from the value
of change as a result of total effects, which is 25.8 cents. In this
way, 5.5 cents represents the indirect effects. The magnitude of the
indirect effects on the crops sector (sectof 2) as a result of a dollar
change in the final demand for the products of the livestock seator can te
obtained by subtracting 28.7 cents (Table III) from 37.5 cents (Table
IV), which yields 8.8 cents, etc. The direct and indirect coefficients
provide the basis for the simulation model. These coefficients are
multiplied by final demand estimates to obtain the sectors' output esti-
mates. Projections of all other economic variables are based on sector

output estimates.
B. The Capital Account

It is difficult to have an objective evaluation of alternative

2Since Table IV does not have any negative yalue, Hawkins-Simmon
condition is met so the coefficients are stable |26, p. 27].
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development strategies without a capital account. This section dis-
cusses the capital account which is presented in six tables: capital
coefficient matrix, sector capacity estimates, capital-output ratios,
capital stock.matrix, capital unit matrix, and depreciation rates.
The capital account analysis of this study is based on Doeksen and

Schreiner's extensive work about capital structure in Oklahoma.3

1. Capital Coefficient Matrix

The capital coefficient matrix of the Oklahoma capital analysis is
represented in Table V. Reading down a column indicates the purchases
of capital goods from producing sectors per dollar of investment by that
column sector. For instance, for each dollar investment by the mining
sector (sector 3), $.00010 ofbcapital goods are purchased within itself
and $.01608 of capital goods purchased from the construction sector
(sector 4), etc. The largest purchases of capital goods and purchases
by the mining sector (sector 3) are $.61086 from the machinery and
electrieal machinery secfor (sector 10), $.18267 from the transportation
equipment sector (sector 11), and $.13700 from the wholesale and retail

trade sector (sector 15).

2. Capacity Estimates

A similar method to that developed by the Wharton School Econo-
metrics Unit [lZ] is used to estimate capacity levels. Even though -

this is a simple method, it is considered as good as any other

3For a complete discussion of concept and definitions used in
deriving the Oklahoma Capital Account, see [5].



TABLE V

‘CAPITAL COEFFICIENT MATRIX, OKLAHOMA, 1967

Sector 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .0000O0 .000O0 .00000 .00000
2 .00000 .00000 .00000 .00000 .00033 .00050 .00041 .00038 .00041 .00038 .00043 .00040 .00040 .00066 .00000 .00000 .00000
3 .00150 .00085 .00010 .00206 .00365 .00461 .00430 .00412 .00443 .00427 .00444 .00401 .00407 .00157 .00101 .00162 .00154
4 .23430 .13281 .01608 .32193 .30833 .37220 .34021 4.34433 +34260 .33288 .33834 .33294 .33661 .24555 .15758 .25332 ,24135
5 .00000 .00000 .00000 .00000 .00000 .00600 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000
6 .00648 .00368 .00044 .00891 .00516 .00499 .00630 .00671 .00697 .00642 .00632 .00523 .00578 .00680 .00436 .00701 .00668
7 .03124 .01741 .00822 .04247 .02994 .01658 .03486 .04275 .03948 .03380 .03891 .02942 .02725 .03946 .08101 .07518 .07022
8 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .000O0 .00000 .00000 .0000O .00000 .00000 .00000 .00000 .00000 .00000
9 ' .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .00000 .000OO .00000 .00000 .00000 .00000 .00000
10 .25266 .41255 .61086 .27872 .28475 .20215 .31221 .31281 ,31342 .33245 .31879 .32066 .31414 .25426 .22852 .18290 .16548
1n .17786 .16669 .18267 .04206 .10374 .02353 .01558 .01563 .01444 .01224 .01077 .01983 .01891 .14032 .21827 .15169 .19260
12 .10285 .06288 '.01694 .13135 .09775 .17432 .10567 .09239 .09524 .09944 .10181 .11454 .11454 .13857 .06855 .11876 .10410
13 .08149. .04585 .00589 .11872 .07250 .09369 .07784 .07834 .08026 .07543 .07679 .07077 .07620 .08311 .08355 .08770 .10826
14 .01180 .01680 .02180 .00841 .01369 .01570 .01496 .01501 .01502 .01500 .01512 .01492 .01492 .04204 .01533 .01027 .01210
15 .09982 .14048 .13700 .04537 .00000 .00000 .00000 .00000 .00000 .00000 .00000 -00000 .00000 .04832 .14182 .11155 .09767
16 .00000 .00000 .00000 .00000 .03601 .04121 .03937 .03932 .03941 .03938 .03965 .03922 .03916 .00000 .00000 .00000 .00000
17 .00000 .00000 .00000 .00000 .04415 .05052 .04829 .04821 .04832 .04831 .04863 .04806 .04802 .00000 .00000 .00000 .00000

A G
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method.4 Employment data are used as proxies for the production indices
of Oklahoma in 1967, since these are the best statistics available.

Employment of each sector is averaged into quarterly figures. These are
plotted on a graph, and peaks are determined. Each peak period is

assumed to represent one hundred percent capacity. A straight line con-
necting péaks is used to describe capacity between peaks., If the latest
peak has not been reached, e#trapdlation of the closest straight line is
used to determine the capacity level for that specific period. . Capacity

estimates by sector are presented in Table VI.

3. Cépital—Output Ratios

These ratios indicate the dollar value of capital required in order
to obtain one dollar's worth of output. Since capital-output ratios are
not available for Oklahoma, estimates of the U. S. capital-output ratios
are used [1011. The average capital-output ratios are defined as total
assets divided by total receipts.

Sector capital-output ratios are presented in Table VII. Type I
capital-output ratios (column 1) reflect capital neéds at average out-
put, whereas Type II capital-output ratios (column 2) are defined as
capital needs at capacity output levels. Consider the livestock sector
(sector 1) as an example. Capital stock needs of the livestock sector

must be increased by $1.20536 to increase the sector's output by one

4The capacity-estimating procedure by the Wharton School was test-
ed against other techniques by Krishnamurty r18]. It was found to be
as good as other sophisticated techniques and much easier to derive,
especially for the manufacturing and service-type sectors. For agri-
culture, other procedures which measure such variables as land avail-
ability and use might provide a more accurate estimate.
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CAPACITY LEVELS BY SECTOR, OKLAHOMA, 1967

Sectors Capacity Level, 1967
(Percent)
1. Livestock 90.69
2. Crops 90.69
3. Mining 97.16
4, Construction 97.89
5. Food and kindred products 93.90
6. Petroleum refining and related
industries 100.00
7. Lumber and wood, furniture and
fixtures, paper and allied
products 79.14
8. Apparel and other finished
products made from fabrics
and similar materials 88.48
9. Printing, publishing, and allied
industries 96.48
10. Machinery, electrical machinery
equipment and supplies 89.94
11. Transportation equipment 76.17
12. Primary and fabricated metal
products industries except
ordnance, machinery, and
transportation equipment 100.00
13. Miscellaneous and all other
manufacturing industries 100.00
14, Transportation, communication,
and public utilities 95.65
15, Wholesale and retail trade 96.32
16. Finance, insurance, and real
estate 98.54
17. Services

96.23




TABLE VII

CAPITAL-OUTPUT RATIOS BY SECTOR, OKLAHOMA, 1967
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Sectors Capital-Output Ratios
Type 1 Type II
(1) 2)
1, Livestock 1.20536 1.09314
2, Crops 1.33839 1.21379
3. Mining .95761 .93041
4, Construction 17494 .17125
5. Food and kindred products .26858 «25220
6. Petroleum refining and related
industries ‘ .82418 .82418
7. Lumber and wood, furniture and
fixtures, paper and allied
products .56622 .44811
8. Apparel and other finished
products made from fabrics
and similar materials .10757 .09518
9. Printing, publishing, and allied
industries .35993 .34726
10. Machinery, electrical machinery
equipment and supplies .35845 .32239
11, Transportation equipment .34334 +26152
12. Primary and fabricated metal
products industries except
ordnance, machinery, and
transportation equipment .50544 .50544
13, Miscellaneous and all other
manufacturing industries .60244 .60244
14, Transportation, communication,
and public utilities 2,27891 2.17978
15, Wholesale and retail trade .45392 .43722
16. Finance, insurance, and real
estate .50246 .49512
17. Services .59693

57443

Source: U. S. Department of the Treasury, Statistics of Income:
1970 Business Income Tax Returns.
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dollar. Type II ratios represent the capital-output ratios at capacity
levels of output. They are obtained by multiplying the average capital-
oufput ratios and the capacity estimates. They indicate the capital
goods needed by each sector to increase the sector's output by a dollar
when the sector's output is at the capacity levels. The livestock sec-
tor's need for capital goods when output is at capacity level is

$1.09314.

4, Capital Stock Matrix

The amount of capital in each sector is obtained by multiplying the
capitai output ratio (defined at capacity level output) by the estimated
output at capacity. By multiplying the amount of capital in each sector
by that sector's capital coefficients column, the composition of capital
in each sector is obtained. The capital stock matrix of the Oklahoma
model for 1967 is presented in Table VIII. Each entry represents the
amount of capital goods produced by the row sector and invested in the
column sector. For instance, in the construction sector (sector 4),
total capital investment in 1967 is $179,901,000. Of this investment,
$371,000 is from the mining sector (sector 3), $57,915,000 from indus-
tries in that sector, $1,603,000 is from the petroleum refining sector

(sector 6), etc.

5. Capital Unit Matrix

Capital unit matrix is constructed by using the capital coefficient
matrix and the capital output ratios. The coefficients of this matrix
are computed by multiplying the capital coefficients of a sector (Table

V) and the corresponding capital output ratio (Table VII). Each



TABLE VIII

CAPITAL STOCK MATRIX, OKLAHOMA, 1967

Sector 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 0 0 0 0 0 0 0 0 0" 0 0 0 0 0 0 0 0
2 0 0 0 0 54 321 22 3 17 75 36 89 91 0 0 0 0
3 881 622 17 3N 597 2,962 233 35 181 846 375 889 931 4,676 854 837 1,353
4 137,584 97,196 18,724 57,915 50,455 239,194 18,440 2,953 14,030 65,941 28,533 73,834 76,966 731,279 133,212 130,894 212,002
5 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0
6 3,805 2,693 512 1,603 844 3,207 342 58 285 1,272 533 1,160 1,322 20,251 3,686 3,622 5,868
7 18,345 12,742 9,572 7,640 4,899 10,655 1,889 367 1,617 6,696 3,281 6,524 6,231 117,517 68,483 38,847 61,681
8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 148,366 301,923 711,318 50,142 46,596 129,912 16,922 2,683 12,835 65,856 26,885 71,110 71,829 757,219 193,182 94,507 145,358
n 104,442 121,991 212,711 7,567 16,976 15,121 845 134 591 2,425 908 4,398 4,324 417,891 184,517 78,380 169,180
12 60,395 46,018 19,726 23,630 15,996 112,027 5,727 792 3,900 19,698 8,586 25,401 26,190 412,679 57,950 - 61,365 91,441
13 47,852 33,555 6,859 21,358 11,864 60,210 4,219 672 3,287 14,942 6,476 15,694 17,423 247,512 70,630 45,316 95,095
14 6,929 12,295 25,385 1,513 2,240 10,090 811 129 615 2,971 1,275 3,309 3,411 125,200 12,960 5,307 10,629
15 58,616 102,809 159,530 8,162 0 0 0 0 0 0 0 0 0 143,903 119,889 57,639 85,793
16 0 0 0 0 5,893 26,484 2,134 337 1,614 7,801 3,344 8,697 8,954 0 0 0 0
17 0 0 0 0 7,225 32,467 2,617 413 1,979 9,570 4,101 10,658 10,980 0 0 0 0
Total 587,215 731,844 1,164,454 179,901 163,639 642,650 54,201 8,576 40,951 198,093 84,333 221,763 228,652 2,978,127 845,363 516,714 878,400

8¢
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coefficient of Table IX indicates the value of capital goods required
from producing sectors (row sector) to produce one dollar's worth of
additional output by consuming sectors (cdlumn sector) at Capacity
level. Fér instance,‘consider the crops sector (sector 2). For each
additional dollar of output at capacity, the crops sector requires
$.00103 worth of capital goods from the mining sector (sector 3),
$.16121 worth of capital goods from the construction sector (sector 4),
etc. This matrix is useful to compute the composition of required cap-

ital to increase output in a particular sector.

6. Depreciation Coefficients

The last component of this capital analysis consists of deprecia-
tion coefficients. These coefficients are estimated as the ratio of
annual depreciation to total depreciable assets, U, S. Internal Revenue
Service [102] data are used for these estimates. Depreciation rates, as
listed in TaBle X, indicate the annual depreciation rate for various

sectors from four to eleven percent.



TABLE IX

CAPITAL UNIT MATRIX, OKLAHOMA, 1967
Sector 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 - - - - - - - - — - - - - - - - -
2 -- -- -- -- .00008 .00041 .00018 .00004 .00014 .00012 .00011 .00020 .00024 -- -- -- --
3 .00164 .00103 .00009 .00035 .00092 .00380 .00193 .00039 .00154 .00138 .00116 .00203 .00245 :00342 .00044 .00080 .00088
4 .25612 .16121 .01496 .05513 .07776 .30676 .15246 .03277 .11897 .10732 .08848 .16828 .20279 .53525 .06890 .12542 .13864
5 -— -_— - - -— - - -_— - -— - - —_— — - - -
6 .00708 .00447 .00041 .00153 .00130 .00411 .00282 .00064 .00242 .00207 .00165 .00265 .00348 .01482 .00191 .00347 .00384
7 .03415 .02113 .00765 .00727 .00755 .01367 .01562 .00407 .01371 .01090 .01018 .01487 .01642 .08601 .03542 .03722 .04034
8 - - . - - - - - - - - - - - - - -
9 - - - - - - - - - - - - - - - - -
10 .27619 .50075 .56835 .04773 .07182 .16661 .13991 .02977 .10884 .10718 .08337 .16208 .18925 .55423 .09991 .09056 .09506
11 .19443  .20233 .16996 .00720 .02616 .01939 .00698 .00149 .00501 .00395 .00282 .01002 .01139 .30587 .09543 .07511 .11063
12 .11243 .07632 .01576 .02250 .02465 .14367 .04735 .00879 .03307 .03206 .02663 .05789 .06900 .30205 .02997 .05880 .05980
13 .08908 .05565 .00548 .02033 .01829 .07722 .03488 .00746 .02787 .02432 .02008 .03577 .04591 .18116 .03653 .04342 .06219
14 .01290 .02039 .02028 .00144 .00345 .01294 .00670 .00143 .00522 .00483 .00395 .00754 .00899 .09164 .00670 .00509 .00695
15 .10912  .17051 .12747 .00777 -- -- -- -- -- -- -- -- - .10533 .06201 .05523 .05610
16 -- -- -- -- .00908 .03396 .01764 .00374 .01369 .01269 .01037 .01982 .02359 -- - - --
17 -- -- -- - .01114 .04164 .02164 .00459 .01678 .01557 .01272 .02429 .02893 -- - - --
Capital- ‘
Output
Ratio 1.09314 1.21379 .93041 .17125 .25220 .82418 .44811 .09518 .34726 .32239 .26152 .50544 .60244 2.17978 .43722 .49512 .57443

o€
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DEPRECIATION RATES, BY SECTOR, OKLAHOMA, 1967

Sectors Depreciation Rate
1. Livestock .07208
2, Crops .09851
3. Mining .06669
4, Construction .10123
5. Food and kindred products .06978
6. Petroleum refining and related industries 04724
7. Lumber and wood, furniture and fixtures,
paper and allied products .06109
8. Apparel and other finished products made
from fabrics and similar materials .07515
9. Printing, publishing, and allied
industries : .06993
10. Machinery, electrical machinery equipment
and supplies .08794
11. Transportation equipment .07527
12. Primary and fabricated metal products
industries except ordnance, machinery, and
transportation equipment , .05658
13. Miscellaneous and all other manufacturing
industries .06710
14, Transportation, communication, and public
utilities . 04457
15. Wholesale and retail trade .08224
16. Finance, insurance, and real estate .04957
17. Services .10999

Source: U, S. Department of the Treasury, Statistics of Income:

1967 Corporation Income Tax Returns.




CHAPTER IV

THE HUMAN RESOURCE ACCOUNT AND THE

GOVERNMENT ACCOUNT
A. The Human Resource Account

The human resource account is a vital portion of a simulation
study. Manpower needs are increasing and changing over time, thus mak-
ing this an important area for research input. The major matrices
include labor coefficient matrix, oﬁtput-employment ratios, sector
employment matrix, labor stock matrix, sector wage and salary and pro-
prietor employment matrix, total Oklahoma employment by occupation
matrix, sector wage and proprietor income rates matrices, and sector

wage and salary and proprietor income matrices.

1. Employment

Total employment in Oklahoma in 1973 was 1,064,000 compared to
859,700 in 1960, 944,100 in 1967, and 974,000 in 1970. The rate of
increase in employment has been larger than the rate of increase in
population. The labor participation rate has increased recently, due
mainly to more Womén joining the work force. Economic and social reas-
ons are the main stimulators for this change. Components of the Okla-
homa labor force for recent years are given in Table XI. |

Employment in most sectors has increased over time. Agriculture,

32
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TABLE XI

LABOR FORCE, OKLAHOMA, 1960, 1963, 1967-1973

3

: Non-agricultural
Agri- Wage and Salary  Self Total Unem-
Year culture Employment Employed Employment ployed Force

(000) (000) (000) (000) (000) (000)

1960 155.5 581.6 122.6 859.7 44.5  904.3
1963 143.5 611.5 118.8 873.8 - 47.0 920.8
1967 120.8 706.3 117.0 9%4.1  34.0 978.5
1968 119.9 727.2 115.9  963.0 35.1 998.6
1969 118.7 755.2 115.3 989.2 34.1  1024.1
1970 54.023 789.9 , 130.5 ,  974.4 4 44.5 , 1018.9
(117.5) (769.5) (115.0)°  (1002.0) (46.6)° (1048.6)

1971 52.0 4 800.2 , 133.2 ,  985.4 , 51.2 , 1036.6
(115.7) (779.8) (114.3)°  (1009.8) (53.1)°> (1063.0)

1972 55.2 , 835.4 , 134.8 ,  1025.4 , 48.7 , 1074.1
(114.7) (806.7) (113.9)°  (1035.3) (52.3)° (1087.6)

1973 57.4 871.4 135.3 1064.1 47.1 1111.2

3

3

3

1Includes those unemployed as a result of labor disputés.

2Starting from 1970, the concept and estimating procedure have
been changed.

3The source for these figures is Oklahoma Employment Security
Commission, Handbook of Oklahoma Employment Statistics, 1958-1972, pp.
18-20.

Source: Oklahoma Employment Security Commission, Handbook of
Oklahoma Employment Statistics, 1973. '
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mining, and federal government are the sectors where decreases have
otcurred. Labor force, total employment, self-employment, and non-

agricultural wage and salary employment have increased.

a. Labor Coefficient Matrix. The labor coefficient matrix is pre-

sented in Table XII. This table inciudes labor coefficients for the 17

endogenous sectors, federal government sector, and state and local gov-

ernment sector. Each coefficient indicates the amount of change in
labor requirements in each occupation group as a result of one unit
change in the total employment of each column sector. For example, if
the total employment of construction séctor (sector 4) increases by one
unit, this increases the employment requirements from engineers (occupa-
tion group 1) By .00602; scientists (occupation group 2) by .00022;

technicians (occupation group 3) by .00411l; etc. Total wage and salary
employment increases by .65495, and the total proprietor employment by
.34505,

The elements of the labor coefficient matrix are derived from
unpublished data provided by the Oklahoma Employment Security Commis-
sion [35]. Industry-occupation matrices for Oklahoma provide the total
employment in 1970 in each sector by occupationvand component. Rows of
each sector's industry-occupation matrix distinguish 440 occupations in
the eight-digit statistical industry code (SIC), whereas columns include
private wage and salary, unpaid family; self-employed, federal govern-
ment, state government, and local govermment employment. For this
study, the 440 occupations are aggregated to 29.l In addition, unpaid

family and self-employed workers are aggregated to obtain the

lFor information relating to the manner in which occupations are
aggregated, see Appendix B,



TABLE XII

LABOR COEFFICIENT MATRIX, OKLAHOMA, 1967

Sector
Occupation Group 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1. Engineers (02) .00019 .00019 .05336 .00602 .00438 .07781 .00356 .00053 .00048 .04127 ,05452 ,01818 .01304 .01900 .00285 .00189 .00386 .03904 .00661
2. Scientists (04 + 06) .00022 ,00023 .03097 .00022 .00114 .03798 .00056 .00000 ,00000 -00159 .00180 .00182 .00217 .00327 .00025 .00045 .00109 .00754 .00475
3. Technicians (including health)

(08 + 10 + 12) .00089 .00030 .02898 .00411 ,00349 .07533 .00300 .00053 .00108 .03115 .02184 .02678 .00930 .00635 .00668 -00114 .05176 .03109 .01513
4. Computer and Other Machine

Specialists (14 + 16) .00044 .00044 .01654 .00089 .00063 .02313 .00000 .00000 .00l44 .00598 .01011 .00240 .00165 .00943 .00112 .00484 .00190 .02914 .01820
5. Economists and Planners

and Teachers (18 + 20) .00000 .00000 ,00208 .00026 .00025 .00742 .00000 .00132 .00060 .00268 .00190 ,opppoo -00047 .00168 .00091 .00030 .02619 .00772 .00535
6. Miscellaneous Artists (22) .00061 ,00061 .00306 .00060 .00133 .00594 .00150 .00132 .12016 .00439 .00569 .00052 .00453 .00995 ,00216 .00216 .00945 .00602 .00284
7. Other Professional and

Technical Workers (24 + 99) .00064 ,00065 .06147 .00470 .01237 .10972 .00750 .00172 .00874 .02110 .02654 .01813 .01918 .02096 .00695 .02076 .04553 .04748 .07668
8. Financial Managers (02) .00004 .00006 .01677 .00260 .02011 .02103 .00562 .00119 .02648 .01317 .01462 .01078 .00959 .00536 .02371 .09061 .00206 .00809 .00382
9. Other Managers and

Administrators (04 — 99) -00209 .00208 .04922 .04758 .04778 .03760 .03579 .01359 .05499 .03603 .04288 .03563 .03618 .05670 .07430 .06238 .03369 .08145 .14330
10. Sales Workers (00) .00134 .00134 .01052 .00500 .06009 .00680 .02249 .01847 .11549 .02175 .00767 .01865 .04104 .01242 .19161 .17206 -00854 .00211 .00242
11. Secretaries (02) .00106 .00107 .06677 .01344 .01656 .08387 .02043 .01069 .05487 .03163 .02564 .02730 .02484 .03189 .01804 .13019 .04064 .06506 .09376
12. Other Machine Operators (04) .01626 .00046 .00793 .03451 .00262 .00119 .00862 .00740 .00885 .00536 .00401 .00827 .00469 .02592 .00373 .01324 .01224
13. Other Clerical Workers

(06 — 99) .00397 .00396 .08824 .02735 .06542 .12605 .04198 .03206 .14077 .07514 .07104 .06256 .06745 .18573 ,11733 .26315 .06816 .31185 .14246
14. Construction Traders (02) .00153 .00153 .01939 .27806 .00508 .02227 .05285 .00132 .00000 .01915 .04658 .03782 .01705 .01566 .00546 .. 00541 .00490 .02516 .01890
15. Foremen (04) .00120 ,00118 .05552 .02231 .04410 .04602 .04104 .03285 .02013 .04835 .04884 .04818 .04161 .02937 .00943 .00233 .00251 .01516 .00568
16. Metal Workers (06) .00018 .00017 .00757 .00848 .00774 .00866 .01068 .00145 .00048 .09275 .07510 .07558 .01842 .00640 .00183 .00015 .00112 ,01974 .00019
17. Mechanics and Repairmen (08) .00054 .00054 .02754 .01709 .02360 .02771 .01574 .01161 .00479 .02801 .10914 .01870 .02513 .09996 .03908 .00151 .02593 .12428 01899
18, Printing Trades (10) .00000 .00000 .00065 .00014 .00057 .00210 .00693 .00000 .22738 .00122 .00144 .00349 .00142 .00054 .00056 .00087 .00050 .00234 .00047
19. Electrical Workers (12) .08000 .00000 .00021 .00322 .00000 .00086 .00075 .00000 .00048 .01370 .00072 .00036 .04695 .07212 .00004 .00015 .00018 .00148 .00098
20. Other Miscellaneous

Craftsmen (14 — 00) .00074 .00074 .07662 .03857 .03661 .02697 .06765 .02850 .00371 .00907 .01670 .02203 .01639 .02225 .01481 .00541 .00959 .01273 .00796
21. Metal and Machine Shop

Workers (02) .00055 .00055 .01i278 .01582 .00552 .01274 ,01893 .00119 .00216 .12231 .095%96 .21562 .00619 .00874 .00288 .00012 .00338 .01290 .00172
22. Textile Machine Workers (02) .00000 .00000 ,00000 .00000 .00000 .00000 .00000 .00000 .00000 ,00GOO .0OOQC .00000 .02310 ,00000 .00OOO .000OO .000CO .00000 .00000
23. Final Processors (06) .00022 .00021 .00062 .00020 .09867 .01373 .00037 .07546 .00647 .04469 .03340 .02120 .06793 .00360 .00743 .00010 .00028 .00598 .00019
24, Miscellaneous Operatives ’

(08 — 00) .00650 .00648 .27526 .04661 .39430 .12705 .02474 .70040 .06841 .26539 .22774 .24182 .36341 .22253 .09595 .00415 .03746 .05848 .03035
25. Janitorial Workers (02) ,00080 .00080 .,00750 .00216 .Gl244 .01509 .33227 .00594 .00851 -.01142 .00749 .0D1i46 .01266 .01184 .00767 .02582 .04156 .01721 .03096
26. Food Workers (04) .00014 .00015 .00074 .00054 .00692 .00359 .0l406 .00053 .COL63 .00130 .00000 .00229 .00071 .00175 .10541 .00164 .06523 .00446 .00456
27. Personnel Service Workers

(06 + 08 + 12 + 20) .00057 .00057 .00053 .00032 .001l4 .00074 .00075 .00079 .000QC .00012 .000CG .0OGOQ  .G00O94 .00194 .00210 .00335 .17910 .00302 .00731
28. Public Service Workers (10) .00028 .00029 .00317 .00266 .00476 .00396 .00&31 .08251 .00120 ,00553 .00371 .0038C .01346 .00400 .01083 .00546 .01862 .01304 .31196
29. Laborers (00) .13255 .13253 .01728 .10554 _.09422 .03092 _.12594 _.01794 .00743 .01956 _.02401 .05407 .05110 _.05244 _.04420 .00698 .01275 .03419 .03222

Total W & S .15729  .15727 .94962 .65495 .97715 .98960 .86207 .96306 .88655 .97585 .98293 .984533 .93992 .92415 .79828 .83931 .69971 1.00000 1.00000

Prop. .84271 .84273 ,05038 .34505 .02285 .01040 .13793 .03694 .11345 .02415 .01607 .01547 .06008 .07585 .20172 .16070 .30029 .

TOTAL 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.C00C0 1.00000 1.00000 2.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000

Gt
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proprietorship employment. Federal govermment and state and local
governments ére analyzed separately; thus, there is aﬁ industry-
occupation matrix. for each endogenous sector and for each government
sector., |

The labor coefficient of each occupation group is obtained by
dividing the number of employees in each occupation group by the total
employment in each sector. The coefficient for the proprietorship
employment in each sector is obtained by dividing the total proprietor-
ship employment by the total employment in each sector. Total pro-
prietorship employment in each sector is obtained by adding the number

of proprietors in each occupation of each sector.

b. Output-Employment Coefficients. Output-employment coefficients

indicate the‘value of output produced by each employee in each sector.
They are obtained by dividing sector's output by sector's employment,
and are presented in Table XIIT.

Comparing the output-employment ratios found in Table XIII indi-
cates that the petroleum refining sector (sector 6) has the highest
output-employment ratio at $96,432. This is a result of the high
degree of capital intensity in this sector. Food and kindred products
sector (sector 5) is the second highest with $38,655. Next, in order of
magnitude, are the mining sector (sector 3), and finance, insurance,
and real estate sector (sector 16) with $28,161 and $25,536, respec-

tively.

c. Sector Employment Matrix. The sector employment matrix is

presented in Table XIV. Each entry indicates the total employment

(wage and salary employment plus proprietor employment) in that



TABLE XIII
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OUTPUT-EMPLOYMENT RATIOS BY SECTOR, OKLAHOMA, 1967

Sectors Output~-Labor Ratio
1. Livestock $ 7,112
2. Crops 10,455
3. Mining 28,161
4. Construction 20,725
5. Food and kindred products 38,655
6. Petroleum refining and related industries 96,432
7. Lumber and wood, furniture and fixtures,
paper and allied products 20,210
8. Apparel and other finished products made
from fabrics and similar materials 10,517
9. Printing, publishing, and allied
industries 13,631
10. Machinery, electrical machinery equipment
and supplies 22,472
11. Transportation equipment 22,173
12, Primary and fabricated metal products
industries except ordnance, machinery, and
transportation equipment 22,857
13. Miscellaneous and all other manufacturing '
industries 17,928
14, Transportation, communication, and public
utilities 24,396
15. Wholesale and retail trade 9,457
16. Finance, insurance, and real estate 25,536
17. Services 10,349




TABLE XIV
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SECTOR EMPLOYMENT MATRIX, OKLAHOMA, 1967

Sectors Total Employment
1. Livestock 68,500
2. Crops 52,300
3. Mining 43,175
4, Construction 49,621
5. Food and kindred products 15,760
6. Petroleum refining and related industries 8,084
7. Lumber and wood, furniture and fixtures, v
paper and allied products 4,736
8. Apparel and other finished products made from
fabrics and similar materials 7,580
9. Printing, publishing, and allied industries - 8,347
10. Machinery, electrical machinery equipment
and supplies 24,594
11, Transportation equipment 11,078
12. Primary and fabricated metal products
industries except ordnance, machinery, and
transportation equipment 19,197
13, Miscellaneous and all other manufacturing
industries 21,172
14, Transportation, communication, and public
utilities 53,563
15. Wholesale and retail trade 196,923
16. Finance, insurance, and real estate 40,271
17. Services 142,199
18. Federal government 59,500
19. State and local government 116,900
Total employment 944,100

Source: Oklahoma Employment Security Commission,

Handbook of

Oklahoma Employment Statistics, 1958-1972, p. 15.

Oklahoma Employment Security Commission, Industrz-

Occupation Matrices for Oklahoma, 1970.
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sector. For example, in 1967, embldyment was 15,760 in the food and
kindred products sector (sector 5). The sectors with the largest
employment according to the model sector's specification are the
wholesale and retail trade sector, services sector, and staﬁe and local

government sector.

d. Labor Stock Matrix. The labor stock matrix presented in Table

XV indicates the occupational mix. of employmentvby sector. Each ele-
ment of the matrix is obtained by multiplying seétor employment by the
column of labor coefficients for that sector from Table XII.

Each entry indicates the number of employees working in that
occupation in each‘sector. For example, the mining sector (sectof 3)
has 2,304 engineers (odcupation group 1); 1,337 scientists (occupationv
group 2); 1,251 technicians (occupation group 3); etc. Total wage and
salary employment in the mining sector is 41,000; total proprietor

employment is 2,175} and total employment is 43,175,

e, Total Oklahoma Employment by Occupation Matrix. Total Okla-

homa employment by occupation in 1967 is given in Table XVI. Each
entry in this column vector is obtained by adding the number employed
in that occupation across all sectors. They indicate the total number
of employees in each occupation group, total wage and salary employment,

and total proprietor employment. Total Oklahoma employment can be
determined by summing total wage and salary employment and total pro-

prietor employment.

2. Population

Oklahoma population has been increasing continuously since 1950.

There were 2,328,000 people living in Oklahoma in 1960, compared to



TABLE XV

LABOR STOCK MATRIX, OKLAHOMA, 1967

el
a4
Sector
Occupation Group 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
T VRN =

1. Englneers (02) L i3, 10 2,304 299 69 629, 19 4 4. 1,015 604 349 . 276 1,018 561 76 - 549,712,323 773
2, Scientists (04 + 06) < il 12 1,337 11 18 307v 3 0 0 39 20 35 46 175 50 18 155 | 447 555
3. Technicians (including . . i

health) (08 + 10 + 12) 61 47 1,251 204 55 609 16 4 9 766 242 514 197 340 1,316 46 7,361 (1,850 1,769
4. Computer and Other Machine ’ ' H

Specialists (14 + 16) 30 23 714 44 10 187 0 0 12 147 112 46 35 505 220 195 270 ;1,734 2,128
5. Economists and Planners ;

and Teachers (18 + 20) 0 0 90 13 4 60:_ 0 10 5 66 21 0 10 90. 179 12 3,724 | 459 625
6. Miscellaneous Artists (22) 42 32 132 30 21 48 8 10 1,003 108 63 10 96 533 426 87 1,344 ! 358 332
7. Other Professional and :

Technical Workers (24 + 99) 44 34 2,654 233 195 887 , 40 13. 73 519 294 348 406 - 1,123  1,368- 836 6,474°,2,825 8,964
8. Financial Managers (02) 3 3 724 129 317 170°¢ 30 9 221 324 162 207 203 287 4,670 3,649 293 | 481 447
9. Other Managers and v .

Administrators (04 — 99) 143 109 2,125 2,361 753 304 191 103 459- 886 475 684 766 3,037 14,631 2,512 4,791 4,846 16,751
10. Sales Workers (00) 92 70 454 248 947 55, 120 140 964 535 85 358 869 665 37,733° 6,929 1,214 | 126 283
11. Secretaries (02) 73 56 2,883 667 261 678 109 81 458 778 284" 524, 526 1,708 3,553 5,243 5,779 3,871 10,961
12. Other Machine Operators (04) 0 0 702 23 125 279 14 9 72 182 98 103 85 443 923 1,044 531 ; 788 1,431
13. Other Clerical Workers N

(06 — 99) 272 207 3,810 1,357 1,031 1,019 224 243 1,175 1,848 787 1,201 1,428- 9,949 23,105.10,597 9,693 18,556 16,653
14, Construction Traders (02) 105 80 837 13,797 80 180 282 10 0 471 516 726 361 839 ° 1,075 218 697 1,497 2,220
15. Foremen (04) 82 62 2,397 1,107 695 372 219 249 168 1,189 541, 925 881 1,573 1,857. 94 357 902 664
16, Metal Workers (06) 12 9 327 421 122 70 57 11 4 2,281 832 1,451 390 343 360 6. 159 1,175 22
17. Mechanics and Repairmen (Q8) 37 28 1,189 848 372 224 84 88 40 689 1,209 359 532. 5,354 7,695 61 3,687 7,395 2,209
18. Printing Trades (10Q) 0 0 28 7 9 17 37 01,898 30. 16 67 30 27. 110 35 72 ¢ 139 55
19. Electrical Workers (12) 0 0 9 160 0 7 A 0 4 337 8 7 994 3,863 8 - 6 25 | 88 115
20. Other Miscellaneous . i

Craftsmen (14 — 00) 51 39 3,308 1,914 577 218 361 216 31 223 185 423 347 1,192 2,916 218- 1,364 i\ 757 931
21. Metal and Machine Shop 87 103 101. 9 18 3,008 1,063 4,139 131 468 "567' 5 48011 768 201

Workers (02) 38 29 552 785 -
22. Textile Machine Workers (02) 0 0 0 0 0 0 2 0. 0 0 0 0 489 0 0 0 o ! 0 0
23. Final Processors (06) 15 11 27 10 1,555 111 132 572 54- 1,099 370 407 1,438 193, 1,464 4 40- | 356 22
24, Miscellaneous Operatives 6,214 1,027 1,773 5,309 ; : - ;

hacellar D wis 339 11,886 2,313 s s s s 571 6,527°.2,523 4,642 7,694 11,920 18,89 . 167 5,327 ?,480 3,548
25. Janitorial Workers (02) 55 42 324 107 196 122 75 45 71 281 83 220 268 6 i
26. Food Workers (04) 10 8 32 27 109 29 4 4. 14 32 0 [ i5 35. zé:;; 1’022' 3,’3%2 ’lggé 3’2;3.
27. Personnel Services Workers 18 6 0 6 - 0 3. 0 0 20 1 .

(06 + 08 + 12 + 20) 39 30 23 ﬁg . 104 413 135. 25,467 | 180 855
28, Public Service Workers (10) ., 19 15 137 75 32 0n 10 136 41 73 285 214 2,133 f
29, Laborers (00) 9,080 6,931 " 746 5,237 1,485 z;;,% Lgn 462- 481 266 1.098 1,085 2,008 8,%32 ig? 2, 648 ; 772 3g ggg

Total W & 10,774 87226 41,600 32,500 T5.400 8.0 00 24,000 10,900 18, R TN

P'r’spri:mrs 57,726 44,074 2,175 17,121 360 3“2 28077947 © 594 1 D“ %&7‘]‘%"% -’*%‘%22"5‘5 ;gg.&ﬁg&ll %% i:g ”"‘5"3 11.6...2%1

TOTAL ‘68,500 52,300 43,175 49,621 15,760 8, 084 5,336 7,580 8, 347 24,594 11, 078 19,197 21,17z 53,563 196,923 40,271 142,199 59,500 116, 900

oy



TABLE XVI

TOTAL EMPLOYMENT BY OCCUPATION MATRIX, OKLAHOMA, 1967
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Occupation Group

Total Oklahoma Employment

~Nooumpke~ W=

9.
10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23,
24,
25.
26.
27.
28.
29.

Engineers (02)
Scientists (04 + 06)
Technicians (including health) (08 + 10 + 12)
Computer and other machine specialists (14 + 16)
Economists and planners and teachers (18 + 20)
Miscellaneous artists (22)
Other professional and technical workers
(24 -99)
Financial managers (02)
Other managers and administrators (04 - 99)
Sales workers (00)
Secretaries (02)
Other machine operators (04)
Other clerical workers (06 -~ 99)
Construction traders (02)
Foremen (04)
Metal workers (06)
Mechanics and repairmen (08)
Printing trades (10)
Electrical workers (12)
Other miscellaneous craftsmen (14 - 00)
Metal and machine shop workers (02)
Textile machine workers (04)
Final processors (06)
Miscellaneous operatives (08 - 00)
Janitorial workers (02)
Food workers (04)
Personnel service workers (06 + 08 + 12 + 20)
Public service workers (10)
Laborers (00)
Total wage and salary
Total proprietor
Total employment

10,895
3,243
16,657
6,412
5,368
4,683

27,330
12,329
55,927
51,887
38,493
6,852
103,155
23,980
14,334
8,052
32,111
2,577
5,635
15,271
12,552
491
7,880
94,597
15,627
31,320
27,315
43,455
46,874
725,300
218,800
944,100
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2,489,000 in 1967, 2,567,000 in 1970, and 2,709,000 in 1974. The
direction of migration has changed. In the decade of 19505, the State
was experiencing net outmigration. However, net immigration has
occurred recently. Oklahoma's gain in population by migration totaled
81,000 in 1974 [36].

Oklahoma population analysis is based on total employment in Okla-
homa. Assuming perfect mobility of labor and full employment, popula-
tion is estimated by considering a specific portion of the population
is employed. A ratio of population to total employment is obtained for
the base year, first. Then this rafio is multiplied by the estimated
total employment., Since the proportion of population which is employed
has been increasing, a coefficient is incorporated into the estimation
procedure, making necessary adjustments énnually by changing the labor

participation.
3. Income

This section of the human resource analysis includes sector wage
and salary rates and proprietor income rates, sector wage and salary and
proprietor incomes, total personal income, personal income per capita,

disposable income, and disposable income per capita.

a. Sector Wage and Salary Rates and Proprietor Income Rates,

These ratios indicate wage and salary rates and proprietor income rates
per employee by sector, and are computed by using the income figures

from Table XVII and employment figﬁres frdm Table XV. Sector wage and
salary rates and proprietor income rates are obtained by dividing each

sector's wage and salary payments and proprietor income by wage and



TABLE XVIT

SOURCES OF WAGE AND SALARY, PROPRIETOR, AND TOTAL CIVILIAN
INCOMES BY SECTOR, OKLAHOMA, 1967

Wage and Percent of Total Percent of
Salary Percent of Proprietor Total Civilian Total
Payments* Total Income®* Proprietor Income Civilian
($000) W and S Income ($000) Income ($000) Income
1) @) 3) ) (5) (6)
1. Livestock 17,012 W42 126,494 14.66 143,506 2.92
2. Crops 12,988 .32 165,506 19.18 178,494 3.63
3. Mining 311,000 7.67 1,881 .22 312,881 6.36
4, Construction 197,000 4.86 53,922 6.25 250,922 5,10
5. Food and kindred products 96,976 2.39 1,824 .21 98,800 2.01
6. Petroleum refining 50,357 1.24 1,000 .11 51,357 1.05
7. Lumber and wood, furniture and fix-
tures, paper and allied products 28,953 .71 3,477 .40 32,430 .66
8. Apparel and other finished
products made from fabrics
and similar materials 45,959 1.13- 1,482 .17 47,441 .97
9. Printing, publishing, and
allied industries 46,619 1.15 3,021 .35 49,640 1.01
10. Machinery, electrical machinery
equipment and supplies 151,145 3.73 3,933 46 155,078 3.15
11. Transportation equipment 68,609 1.69 342 .04 68,951 1.40
12, Primary and fabricated metal
products industries except
ordnance, machiney, and
transportation equipment 119,039 2.93 2,394 .28 121,433 2.47
13. Miscellaneous and all other
manufacturing industries 125,343 3.09 3,705 .43 129,048 2.62
14, Transportation, communication,
and public utilities 340,000 8.38 14,763 1.71 354,763 7.21
15. Wholesale and retail trade 668,000 16,47 144,039 16.69 812,039 16.51
16. Finance, insurance, and real
estate 173,000 4,27 51,984 6.02 224,984 4.57
17. Services 414,000 10.21 283,233 32.82 697,233 14.17
18. Federal government 686,000 16.91 - - 686,000 13.95
19, State and local government 496,000 12,23 - - 496,000 10.08
20. Other industries 8,000 .20 - - 8,000 .16
4,056,000 100.00 863,000 100,00 4,919,000 100.00
- e

*
Wage and salary incomes oi agricultural and manufacturing sectors are distributed by wage and salary employment.

*k
Farm and non-farm proprietor incomes are distributed into included sectors by using the profits of sole proprieto:
ship and partnership of the corresponding sectors.

source: Estimates were obtained from U. S. Department of Treasury, Statistics of Income:

Returns, and " S. Department of Commerce, Survey of Current Business, August, 197C.

€y
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salary employment and proprietér employment of the same sector. These
ratios are presented in Table XVIII. Sector wage rates are presented
in column (1) and are presented for the endogenous and government sec-
tors. Column (2) displays sector proprietor income rates for the
endogenous sectors. Federal government pays the highest salary per
employee at $11,529. Mining sector (sector 3) pays the highest wages
and salaries per employee among endogenous sectors at $7,585. Follow-
ing closely is the transportation, communication, and public utilities
sector (sector 14) at $6,869. Petroleum refining sector (sector 6)
shows the highest proprietor income rates at $11,905. Primary and fab-
ricated metal products sector (sector 12) and finance, insurance, and
real est;te sector (sector 16) are found to have the following highest

proprietor income rates at $8,061 and $8,033, respectively.

b, Sector Wage and Salary and Proprietor Income. Table XVII dis-

plays the sources of wage and salary and proprietor income. The first
column of this table indicates the dollar value of wage and salary
income by sector. The second column of the same table presents the
percentage distribution of total wage and salary income by sectors.
Federal govermment has the largest share with 16.91 percent, with the
wholesale and retail sector next with 16.47. They are followed by state
and local government and services sectors, with 12.23 percent and 10.21
percent, respectively.

The third column of Table XVII displays the total valuebof pro-
prietor income by sector. The fourth column of the same table indicates
the percentage distribution of each sector's share. Services sector is

the largest at 32.82 percent. It is followed by the crops sector with
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TABLE XVIII

WAGE AND SALARY RATES AND PROPRIETOR INCOME RATES, OKLAHOMA, ‘1967

Sectors Wage and Proprietor
Salary Rates Income Rate

(1) (2)
1. Livestock » 1,579 | 2,868
2, Crops 1,579 2,868
3. Mining 7,585 865
4, Comnstruction 6,062 3,149
5. Food and kindred products 6,297 5,053
6. Petroleum refining and related industries 6,295 11,905
7. Lumber and wood, furniture and fixtures,
paper and allied products 6,294 4,724
8. Apparel and other finished products made
' from fabrics and similar materials 6,296 5,293
9. Printing, publishing, and allied
’ industries 6,300 3,193
10. Machinery, electrical machinery
equipment and supplies © 6,298 6,621
11. Transportation equipment 6,294 1,921
12, Primary and fabricated metal products
industries except ordnance, machinery,
and transportation equipment 6,298 8,061
13. Miscellaneous and all other
manufacturing industries 6,299 2,913
14, Transportation, communication, and
public utilities 6,869 3,634
15. Wholesale and retail trade 4,249 3,626
16. Finance, insurance, and real estate 5,118 8,033
17. Services 4,161 6,634
18. Federal government 11,529 T -

19, State and local government 4,243 | -




46

19.18 percent, wholesale and retail sector with 16.69 percent, and
livestock sector with 14,66 percent.

The last two columns of Table XVII present the distributipn of
total civilian income among sectors énd each sector's percentage Shére
in it. 1In total civilian income, wholesale and retail sector has the
lead with $812,039,000 and 16.51 percent of total civilian income.
Services sector with 697,233,000 and 14.17 percent, federal govern-
ment with $686,000,000 and 13.95 percent and state and local government‘

with $496,000 and 10.08 percent follow it, in that order.

c. Personal Income Analysis. This section of the human resource

account is concerned with total personal income, personal income per
capita, disposable income, and disposable income per capita.

Total personal income in Oklahoma increased from $6,664,000,000 in
1967, to $11,558,000,000 in 1973. Data in Table XIX indicates that
evéry sector's wage and salary payments increased substantially except
federal military payments where the increase was minor. Proprietor
income, other labor income, property income, and transfer payments also
realized significant increases. Actually, all of these, other than
property income, more than doubled from 1967 to 1973. It is useful to
make a point before closing this analysis. Some sectors--such as agri-
cultural and mining--experienced exceptionally high prices for their
products in 1973. As a result, proprietor's income in these sectors
increased substantially.

Total personal income is estimated by summation of five
components and subtraction of personal contributions to .social

insurance. The five components are: wage and salary income,
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TABLE XIX

TOTAL PERSONAL INCOME, OKLAHOMA, 1967-1973

Sectors (Millions of Dollars)
1967 1968 1969 1970 1971 1972 1973%*

Wage and salary payments 4,057 4,459 4,872 5,323 5,646 6,171 6,815
Farms 30 29 32 40 41 50 62
Mining 311 335 359 354 357 386 425
Contract comstruction 197 225 257 288 326 342 506
Manufacturing . 733 825 907 993 1,014 1,142 1,465

Wholesale and retaill trade 668 720 784 862 938 1,042 1,402
Finance, insurance, and ' _
- real estate 173 189 212 234 256 288 429
Transportation, communi-

cation, and public :

utilities 340 © 374 415 443 482 534 685

Services 414 469 528 591 643 709 1,147
Government 1,182 1,282 1,366 1,503 1,571 1,663 1,839
Federal civilian 408 442 477 539 558 596 641
Federal military 278 294 299 298 283 278 326
State and local 496 547 590 666 729 789 872
Other industries 8 11 13 15 15 15 31
Other labor income 194 219 267 314 350 389 442
Proprietor income 863 861 887 926 857 1,033 1,667
Farm ' 292 229 302 379 301 397 935
Non-farm 570 632 585 547 556 637 731
Property income 1,059 1,118 1,213 1,343 1,451 1,528 1,575
Transfer payments : 696 782 842 979 1,130 1,238 1,423
Less: personal contributions
to social insurance =204 -230 -253 -267 =325 =364 =451
Total personal income 6,664 7,209 7,827 8,617 9,109 9,99511,558

*Starting from 1973, the data are presented differently. For
every sector other than farms and government, under wage and salary head-
ing, total payments are listed instead of wage and salary payments.

Source: U. S. Department of Commerce, Survey of Current Business,
various issues, 1970-1974.
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property income, transfer payments, other labor income and proprietor
income.

Personal income per capita is defined as total personal income
divided by population. This measure might be a better indication to
trace the well-being of an economy than total personal income. Per
capita personal income in Oklahoma has been increasing continuously——it
was $2,712 in 1967, $3,127 in 1969, and $3,553 in 1971, compared to
$4,340 in 1973 [82]. Total personal income estimate is divided by pop-
ulation estimate to estimate personal income per capita. Disposable

income is obtained by subtracting personal taxes from total personal

income. Disposable.income per capita is obtained by dividing dispos-

able income by population. ' .
B. The Government Account

Government activities are analyzed in two groups:b federal govern-
ment activities and state and local goverhment activities. Revenueé
and expenditures of federal government'and state’and local government
and the procedures in estimating these are discussed in the folloﬁing

sections.

1l. Federal Government Activities

Federal government revenues in Oklahoma consist of federal govern-
ment taxes collected in Oklahoma. Federal tax collections are grouped
in three major parts: individual income tax, corporation income tax,
and all other federal taxes. Among these individual income tax col-
lections are the largest component and have the highest rate of

increase. Federal individual tax collections were 89.9 percent higher
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in 1973 compared to the collections in 1967. Corporation income tax
collections indicated declines for 1968-1970. They were about the same
level in 1971 and in 1972 as in 1967. 1In 1973, corporation tax col-
lections increased and were 6.3 percent higher than in 1967. All other
tax collections indicated slight drops in 1969 and 1970, but were 29.9
percent higher in 1973 than in 1967. Total federal tax collections
increased 58.8 percent from 1967 through 1973. Tax collections for each

group for each year and the total are given in Tablé XX.

TABLE XX

FEDERAL GOVERNMENT TAX COLLECTIONS, OKLAHOMA, 1967-1973

Individual Corporation All Other Federal Total Federal

Year Income Tax Income Tax - Tax Collections Tax Collections
($000) ($000) ($000) ($000)

1967 770,693 277,520 323,706 : 1,371,919
11968 965,684 213,771 385,005 1,564,460
1969 1,055,728 206,790 335,723 1,598,241
1970 1,160,634 233,127 339,245 1,733,006
1971 1,199,279 272,502 373,044 1,844,825
1972 1,272,227 273,952 400,056 1,946,235
1973 1,463,630 295,008 420,342 2,178,980

‘Source: Internal Revenue Service, Annual Report, wvarious issues,
1967-1973.

Total federal government tax collections are estimated by regres-

sion analysis with total personal income a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>