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An Input-Output Analysis 
of Regional Economic Development 1 

LEROY J. HUSHAK, YOUNG KEY RO, and ZAFAR Y. HUSAIN2 

INTRODUCTION 
Policymakers dealing with economic develop­

ment need information especially on the structural 
interdependence of an economv. The structural inter­
dependence of an economy c~n be expressed through 
an input-output model. For this reason, input-out­
put analysis has been considered as a useful analytical 
tool of economic development ( 6, 7, 11). 

As is well known, input-output analysis was pio­
?eered_ by Leon tie£ ( 8), and most of its development 
IS attnbutable to Leontief and his associates. The 
usual application of input-output analysis has been to 
national economies.3 In the last two decades, consid­
erable progress has been made in applying input-out­
put techniques to regional economies. 

The major purpose of this paper is to present the 
results of an input-output analysis of regional eco­
nomic development. The input-output model con­
sists of 27 endogenous producing sectors, three exo­
genous final demand sectors, and three exogenous 
basic input sectors. Although several industries in 
the study region probably generate significant envir­
onmental effects, the analysis of these effects was be­
yond the scope of this study. 

The region studied is composed of five counties 
of southeastern Ohio: Athens, Gallia, Jackson, Meigs, 
and Vinton. These counties were selected for study 
in Ohio under Title V of the Rural Development Act 
of 1972. Construction began on several deep shaft 
coal mines and an electric generating power plant in 
these counties in 1970. As a region for input-output 
analysis, these five counties appear to be a reasonable 

srhis bulletin has been developed from the unfi~1shed Ph.D. dis­
sertation work of Zafar Y. Husain. Helpful comments from A. Bishop, 
E. D. Baldwin, G. Doeksen, F. Hitzhusen, G. Morse, and F. E. Walker 
are gratefully acknowledged. All errors remain the responsibility of 
the authors. 

2Professor and former Graduate Research Associates, Dept. of 
Agricultural Economics and Rural Sociology. 

"The first input-output model of Leontief was based on the inter­
industry transaction model of the United States [8). 

compromise. The region is large enough to have 
most potential industries represented and to have im­
ports in most industries as a small fraction of total 
output. It is small enough so that the results are di­
rectly applicable in local government jurisdictions. 

These counties are located in the least-developed 
area of the state of Ohio ( 1). The two major eco­
nomic characteristics of this region, shown in Table 
1, are low income and high unemployment. The per 
capita personal income for the five-county region in 
1977 was $4,933 as compared to $7,102 for the state 
of Ohio. The average unemployment rate for the 
region in 1977 was 7.3%, which is about 1% higher 
than for the state of Ohio. In 1970, the difference 
in unemployment rates exceeded 3% ( 27). These 
two economic characteristics are the major problems 
of this region in dealing with economic growth. 

The economy of this region consists of manv dif­
ferent sectors, and the interdependence betwee~ sec­
tors plays an important role in the economic growth 
of this region. Some of the sectors have relatively 
high potential for economic impacts because they are 
highly interdependent with other sectors; others do 
not. It is reasonable to believe that the reallocation 
of limited resources in favor of sectors with high eco­
nomic impact potential may significantly contribute 
to the economic growth of this region. With this in 
mind, the general objective of this study is to identify 
sectors which have relatively high economic impact 
potential, and to explore possibilities for increasing 
output, income, and employment through resource re­
allocation. The specific objectives are: 

• Identification of sectors with high potential 
for growth in terms of output, employment, 
and income 

• Identification of bottleneck sectors 

• Estimation of the dependence of the econo­
my of the region on government demand and 
exports 

TABLE 1.-lncome and Unemployment in a Five-County Study Region in 
Southeastern Ohio and in Ohio, 1977. 

Athens Galli a Jackson Meigs Vinton Ohio Region 

Personal Income 
per Capita [$) 5,065 5,379 4,707 5,423 4,092 7,102 4,933 

Unemployment (%) 7.2 6.0 9.3 6.0 7.9 6.5 7.3 

Sources: USDC-BEA [29) and OBES, 1977 [17). 
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• Estimation of effects of imports on the re­
gional economy. 

In the first section of this paper, the theoretical 
framework and the mathematical formulation of the 
input-output model used in the study arc. discusse~. 
In the second, the empirical implementatiOn of th1s 
methodology is discusscd. The primary results ~f t?e 
input-output analysis including impact or multiphcr 
analysis arc presented in the third ~ecti~n. . In. the 
fmal section, the summary and pohcy unphcat10ns 
are presented. 

FRAMEWORK OF THE INPUT-OUTPUT MODEL 
This section presents the theoretical framework 

and the mathematical formulation of an open, single­
region, static input-output model. Since t?e input­
output model was first developed by Leontxef ( 8), a 
number of methodological improvements have been 
made. Hirsch ( 5) developed the concept of income 
multiplier, Moore and Peterson ( 12) the concept of 
employment multiplier, and Little and Doeksen ( 9) 
the concept of leakage multiplier. In addition, Mar­
tin and Carter ( 10) showed how to make technical 
and interdependence coefficients reflect both the di­
rect and indirect effects of changes in the outputs of 
other sectors. The theoretical consideration of the 
basic framework of the input-output model is pre­
sented first. The discussion of the methodological 
improvements follows. 

Basic Framework of the Input-Output Model 
An input-output model is a set of linear equa­

tions representing total outputs of different sectors 
within a region as the sum of intermediate demand 
by endogenous intermediate sectors and final demand 
by the household, government, and export sectors. 
Three fundamental assumptions behind the model are 
fixed coefficient production functions, constant rela­
tive prices of inputs and outputs, and production of 
homogenous output in each sector ( 2, 7). It is also 
implicitly assumed that each sector maximizes its 
total output subject to a set of constraints stating 
that the total output less intermediate inputs is great­
er than or equal to available resources (labor, capital, 
and imports). 

The total set of linear relationships of an input­
output model includes output equations, input equa­
tions representing intermediate inputs and primary 
resource inputs, and identity equations of inputs and 
outputs of all sectors. These equations are: 

(1) x, = x1. + fu i = 1, n 
(2) YJ = X,j + r.l; j = 1, n 

!31 x, = v~; All i = j 
where: 
X1 = output of sector i 

4 

x1l = amount of output of sector i sold to sec­
tor j 

D 

x1. = ~ x1J, total intermediate inputs sold by 
j 

sector i to all sectors 

f 1 = final demand for output of sector i; i.e., 
· f1. = f1h + f1g + f1e, where h is house­

hold, g is government, and e is export 

YJ = total inputs used by sector j 
n 

x,, = ~ x1,; total intermediate inputs bought 
1 

by sector j from all sectors 

r.J = ~ rpJi total primary resource inputs em­
P 

ployed by sector j, where p stands for 
labor (1), capital (k) and imports (m); -i.e., 

r.J = rlj + rkl + rml· 

Equation 1 shows the equality between total 
supply ( X1) and total demand as the sum of inter­
mediate demand (x1.) and final demand (f1.). In­
termediate demand is the amount of output produced 
by the ith endogenous or producing sector sold to it­
self and to all other processing sectors. The final 
demand for output of the ith sector is the sum of the 
final demand by the household sector ( f1h), by the 
government sector (f1g), and by the export sector 
(fie), 

Equation 2 shows the amount the jth sector as a 
processing sector buys as its inputs from n endogen­
ous sectors including itself ( x.,) and three primary re­
source sectors which are comprised of labor, capital, 
and imports ( r.,). The total amount of each pri­
mary resource employed is subject to the constraint 
that the total amount of the primary resource used 
by the n processing sectors be equal to the total 
amount of that resource available within a region; i.e., 

n 
(4) rp. = ~ rpJ, j = 1, n 

~ 

where rp. is the total amount of a given primary re­
source available within a region. Equation 3 simply 
states an identity constraint that the total amount of 
outputs must be equal to the total amount of inputs 
stated in value terms. 

On the basis of the linear relationships discussed 
above, Table 2 shows the general form of the transac­
tions table of the input-output model as applied to 
the regional economy of this study. Rows are based 
on output equations (equation 1) stating that the 
output of the ith sector (X1) is used up through total 
intermediate demand by processing sectors ( x1.) and 
total final demand by household, government, and 
export sectors ( f 1.) • 



TABLE 2.-The General Form of Transactions Table of an Input-Output 
Model. 
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Columns in Table 2 are based on input equa­
tions (equation 2). A column shows that the total 
input used by the jth processing sector (Yi) is equal 
to the sum of the total intermediate inputs bought 
from all producing sectors ( X.j) and the total primary 
resource inputs of labor, capital, and imports ( r.J). 
Implied by equation 3 is that the row vector of total 
output is equal to the column vector of total input. 

The matrix of the elements XiJ in the interme­
diate part of the transactions table is called the tran­
sactions matrix ( T). From this transactions matrix 
and the assumption of a linear fixed proportions pro­
duction function, the technical coefficients matrix 
can be defined. The i,jth element of the technical 
coefficients matrix ( a;i) is: 

(5) a; 1 = xu/Yl 4 

This technical coefficient indicates what proportion 
of total inputs used by sector j is bought from sector 
i, or it shows direct purchases of sector j from every 
other sector per dollar of output. 

By rewriting equation 5 as X;J = a;j YJ = all 
X1 from the identity of equation 3, equation 1 can be 
restated as: 

•Equation 5 may also be stated as Yl = XtJ/ atJ, and thus Xt = X!j/atJ which is a linear fixed proportion production function 
since Yl = Xt; All i = j, and since 1/atl is fixed. 

Final Demand Sectors 
(Final Demand) 

Total 
Output 

5 

f:g 

= 

This equation is the production relationship in the 
transactions table of the input-output model using the 
technical coefficients. 

The technical coefficients matrix for primary 
resource inputs can he established in a similar way: 

(7) bpJ = rp/Y1, p = 1, k, m 

where hPJ is the technical coefficient for the primary 
resource. It shows the amount of the resource used 
as a proportion of total input by the jth sector. Since 
equation 7 implies that rpJ = hpj Y1 = hpj X1, it 
follows from equation 4 that: 

(8) rp. = ~bp1X1 , p= 1, k, m 

' 
where rp. is the total amount of the primary resource 
available to all sectors. 

Manipulation of the input-output model pre­
sented above is simpler if the model is stated in ma­
trix form. Equations 6 and 8 can be stated respec­
tively as: 

(9) X= AX+ F 

(10) R = BX 



whtrc: 
X = n X l output vector with e!ements xli i = l, 

n 
A = n x n technical coefficients matrix with 

elements a!l; i = 1, n; i = 1, n 

F = n x I total final demand vector with ele­
ments f 1; i = l, n 

R = p x I vector of total primary resources avail­
able; p = I, k, m 

B = p x n matrix of the technical coefficients for 
primary resource use with elements bpi; p 
= I, k, m; i = 1, n 

Interdependence Coefficients 
The interdependence coefficients are derived 

from equations 9 and 10. Equation 9 can be re­
stated as: 

(11) F = {1-A)X,or 
(12) X = (I - A)·1F, or 
{13) X= CF 

where I is an n x n identity matrix, and C stands for 
(I - At\ the n x n interdependence coefficients 
matrix with elements C!J, i =I, n; j =I, n. 

The matrix (I- A) in equation 11 is called the 
Leontief input-output matrix ( 11). This matrix is 
inverted, equation 12, to obtain a table of final de­
mand plus direct plus indirect requirements of inter­
mediate inputs per dollar of final demand. The ma­
trix (I- A) -t = C is equal to the sum of the infinite 
series I+ A+ N + N + ... 5 The term I, the 
identity matrix, is the increase (of $1) in final de­
mand. The term A, the technical coefficients ma­
trix, is the direct requirement to produce $1 of final 
demand. The remainder of the series, A2 + A 8 + ... 
is the indirect requirement generated as all sectors 
purchase inputs to satisfy the direct requirement. 

Substitution of equation 13 into equation 10 
yields: 

(14) R = BCF, or 
(15) R = DF 

where D ( = BC) is the matrix with the elements dpJ; 
p = I, k, m; j = 1, n. The element dPJ shows the 
total change (direct and indirect) in the use of re­
source p per $1 change in final demand for the output 
of sector j. 

Import Adjustment 
The total transactions of a regional economy 

consist of two components: purchases and sales 
among firms and households within the region, and 
purchases and sales with firms outside the region. 
In order to express the pure structural interdepen-

"Since all 011 < I, as A is carried to successively higher powers 
the coefficients will get closer and closer to zero. In practice, if the 
A matrix is carried to the twelfth power, a workable approximation 
to [J - A)"1 can be obtained {11 ). 
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dence of a regional economy, the transactions matrix 
(T) for the region must consist of only the first com­
ponent; i.e., purchases and sales among firms within 
the region. Imported inputs are produced outside of 
the region and are not part of the interdependence 
(industrial structure) of a regional economy. In this 
model, the intermediate transactions matrix is ad­
justed to include only transactions among firms with­
in the region, while imported inputs are implicitly in­
corporated as the primary resource row vector ( rmJ). 

Importing sectors can be identified from the 
transactions table through a set of export vector equa­
tions given by: 

(16) fte = X1 - X1. - fth - fig· 

A negative value of the export vector, f1e, implies im­
ports. Those sectors with negative export vectors 
are identified as importing sectors. 

In the cases of sectors importing from outside the 
region, L. < 0, both the regional transactions and 
regional final demand matrices are adjusted so that, 
for a given importing sector, the sum of intermediate 
demand and final demand by household and govern­
ment sectors is equal to total output; i.e., X; = X1. 

+ Lh + Lg. This adjustment is accomplished by 
multiplying the associated row elements of the total 
transactions table by the ratio: 

(17) c/>1 = Xt/(Xt - ftel. fte < 0. 

No adjustments are made if fte 2 0. These adjust­
ments generate a transactions table which does not 
contain the import components in its elements.6 

Impact Coefficients or Multipliers 
Input-output multipliers are useful for estimat­

ing the effect of a change in the final demand for 
goods and services from a particular sector on the 
output, employment, and income of the whole econo­
my ( 18). Three primary multipliers are defined: 
output, employment, and income multipliers. On 
the basis of these primary multipliers, leakage and 
general multipliers are defined. 

Output Multiplier: The output multiplier in­
dicates how total production will change as final de­
mand is changed in any one sector of the economy. 
The output multiplier (OJ) is: 

(18l o.j = ~ ell· 

The output multiplier for sector j is the sum of 
column j of the interdependence coefficients matrix. 
This output multiplier measures the amount of out-

"The import components implicitly transferred to the import vector 
consist of primary resource inputs and direct imports for final demand. 
These adjustments are called balancing equations [19). 



put generated by a $1 change in final demand for 
the output of the jth sector. 

Employment Multiplier: The employment 
multiplier for sector j indicates the total change in 
employment from a unit change in direct employ­
ment in sector j. The employment multiplier (E J) is: 

(19) E.J = (~ (NifX~lci 1)/(NJXJ), 
i 

where N1, NJ are employment in man-years for sec­
torsi or j. The numerator is the sum of interdepen­
dence coefficients for sector j weighted by average 
employment per unit of output in each sector, or the 
direct plus indirect effects of a unit change in final 
demand ( 4). The denominator is average employ­
ment per unit of output in sector j, or the direct effect 
of a unit change in final demand. 

Income Multiplier: The income multiplier 
measures the total change in income in sector j per 
$1 change in direct income to sector j. The income 
multiplier (I.J) is: 

(20) I.J = (~ (UifXI]cll) /(Ul/Xl) 
i 

where U1, U 1 are the incomes of sectors i or j in mil­
lions of dollars. The numerator is the sum of inter­
dependence coefficients for sector j weighted by aver­
age income per unit of output in each sector, or the 
direct plus indirect effects of a unit change in final 
demand ( 4). The denominator is average income 
per unit of output in sector j, or the direct effect of a 
unit change in final demand.7 

Leakage Multipliers: The leakage multiplier 
for a given sector is the difference between multipliers 
computed from the transactions table with and with­
out the import components (9). Leakage multipliers 
are computed for the output, employment, and in­
come multipliers. These leakage multipliers indicate 
how much of output, income, and employment is 
leaked out of the region as a result of the imports 
made by the given region instead of producing the 
output within the region. Stated another way, they 
show the net amount of output generated outside the 
region as a result of a change in final demand within 
the region. 

General Multipliers: In addition to the primary 
multipliers, general or economy multipliers are useful 
in estimating the impact of changes in final demand 
spread equally among all sectors of the regional eco­
nomy ( 9) . Since they are not sector specific, they 
are more analogous to the impact multipliers used in 
impact models (13). 

The general multiplier is a weighted average 

7The total change 1n employment or mcome per umt of !mal demand IS 

obta1ned as E1(NJIX1) =I (NdX,)CJ1 or 11 (U1/l<j) =I (U,/X,)c,,, respectively 
I 
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multiplier. It indicates by how much output, em­
ployment, or income of the whole economy would in­
creao;;e on the average when the final demand, em­
ployment, and income, respectively, change by one 
unit spread equally among all sectors of the regional 
economy. The general multipliers are defined as 

(21) General output multiplier = 
~ ft. O.JI~ ft. 

l=j l 

(2l.a) General household multiplier = 
~ f.h o.j/~ f1b 

l=j 1 

(2l.b) General government multiplier= 
~ f1g o.j/~ f1g 

l=j 1 

(2l.c) General export multiplier = 
$ fle o.j/~ flo 

1=j 1 

(22) General employment multiplier = 
~ N1 E.JI~ N1 

l=j l 

(23) General income multiplier = 
:s ul r.j/~ u1 

l=j l 

where all variables are as previously defined. 

EMPIRICAL IMPLEMENTATION 
OF INPUT-OUTPUT MODEL 

The major concern of this section is to present 
the research procedures for the implementation of the 
regional input-output model. Presented are the pro­
cedures for obtaining regional technical coefficients 
and transactions matrices from national tables, includ­
ing the selection of sectors, and the accomplishment 
of specific objectives. The collection of data from 
primary sources for an input-output analysis is both 
time consuming and expensive, and in fact it is very 
difficult. Many research workers have used the na­
tional technical coefficients matrix to calculate the 
regional transactions table [for example, see Moore 
and Peterson ( 12), Schaffer and Chu ( 19), Shaffer 
(20), Mustafa ( 14), and Smith and Morrison (21)]. 
The regional transactions matrix was obtained from 
the U. S. national transactions matrix through use of 
the location quotient technique. Since the most re­
cent national technical coefficients matrix prior to 
1972 was for 1967, the 1967 national technical coef­
ficients were updated to 1972. The detailed step-by­
step research procedures follow. 

Implementation Procedures 
Selection of Sectors: Reduced U.S. Transac­

tions Matrix for 1967: The 1974 Directory of Ohio 
Manufacturers ( 3) was used to make a list of firms 
which were in the five-county region in 1972. These 



firms were then grouped into sectors according to the 
following categories: 1) the availability of data at the 
level of aggregation, 2) firms producing similar and 
closely related products, and 3) maintenance of con­
formity with the level of aggregation used by the 
Bureau of Economic Analysis in preparing the U. S. 
National Input-Output Model for 1967 ( 28). 

The 85-sector transactions matrix of the U. S. 
national input-output table was used. Sectors identi­
fied in this national model with very small or no pro­
duction in the region in 1972 were excluded. Of 
the 85 endogenous sectors, 39 sectors had no or very 
small production in the region studied. The remain­
ing 46 sectors were aggregated to a total of 27 endo­
genous sectors for the region to form the reduced 

U. S. transactions matrix for 1967. These sectors 
and nine components of three final demand ( exoge­
nous) sectors are presented in Table 3. The endoge­
nous sectors consist of the industries producing goods 
and services. These sectors make up the transactions 
matrix, the intermediate part of the input-output 
transactions table. The exogenous sectors consist of 
final household demand, government demand, and 
export demand sectors. 

Since 39 sectors had little or no production in 
the region, the total sectoral outputs of the U. S. eco­
nomy in 1967 were adjusted proportionately to reflect 
the reduced number of sectors (Table 4) as: 

TABLE 3.-Endogenous and Exogenous Sectors Included in the Input-Output Model of 
This Study. ' I ' i 1/!! i I' I J 1 , ' r! li r 

Bureau of Economic: Analysis 
CICI$slfi c:atl011 

2.02-2.07 
7 
ll, 12 
14 
15 
17, 18, 
20 
22, 23 
26 
27 

28 
34 
36 

19 

37, 38.08 

A. Endogenous Sectors, 

41.01' 41.02 42.02, 42.11 
43.02, 45.02, 47.03, 49.05, 52.05 
53.01, 53.03, 57.02, 57.03, 62.01 
65 
66 
68 
69.01 
69.02 
70, 71 

72·77, 81 
78 
79 

91 
92 
93 
97.1 
97.2 
98.6 
98.7 
98.8 
98.9 

B. Exogenous Sectors 

Standard Industrial 
Classification 

2 
1 
10 
15, 16, 17 
20 
21 
22, 23 
24 
25 
27 
28 
30 
31 
32 
33 
34 
35 
36 
40-47 
48 
49 
50, 51 
52 
60-67 

70, 73, 75, 79, 80, 82, 84 
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Livestock 
Crops 
Cool 
Construction 

Sectors 

Food and Food Products 
Tobacco Manufactures 
Textile and Apparel 
lumber and Wood Products 
Furniture and Fixtures 
Printing and Publishing 
Chemicals 
Plastics and Rubber 
leather Products 
Stone and Clay Products 
Primary Metals 
Fabricated Metals 
Mechanical Machinery 
Electrical Machinery 
Transportation 
Communication 
Utility 
Wholesale Trade 
Retail Trade 
Finance, Insurance, 

and Real Estate 
Services 
Federal Government 
State and Local Government 

Personal Consumption 
Private Capital Formation 
Net Inventory Changes 
Federal Defense Spending 
Federal Non-defense Spending 
State and local Govt. Education 
State and local Govt. Health 
State and local Govt. Safety 
State and local Govt. Others 



where: 

v;a = adjusted total inputs of sector J of the 
reduced U. S. transactions table 

v;' = total inputs of sector i of the pre-reduced 
U.S. transactions table 

xnla = intermediate inputs of sector J from in­
cluded sectors in the reduced U.S. transac­
tions matrix 

xn1e = intermediate inputs of sector j from sectors 
excluded from the reduced U.S. transactiOns 
matrix 

It is assumed in making this adjustment that the pro­
portion between total and intermediate inputs of a 
given sector j in the adjusted U. S. national transac­
tions table is equal to that in the pre-reduced table; 
i.e. 

Y"' /(xna + x~·) = yna I xna 
J I ·I I ·I 

Since the inputs from 39 sectors of the 85 sector 
U. S. (pre-reduced) table must be imported into the 
region, it is also assumed that the regional produc­
tion function for each sector is a simplified version of 
the national production function. Based on this, it 
is further a<>sumcd that the regional primary resource 
inputs are proportionately less than national primary 
inputs; i.e., as reflected in equation 24. 

Reduced U. S. Tecnical Coefficients Matrix 
(1967 and 1972): The reduced U. S. technical co­
efficients matrix for 1967 was obtained by dividing 
each column of the reduced U.S. transactions matrix 

na 

for 1967 by the adjusted sectorial input (Yi ) of each 
sector. The national technical coefficients were then 
updated to 1972 by premultiplying by a diagonal 

TABLE 4.-An Adjustment of Reducing U. S. National Transactions Table.* 

I 
I 
I 
I 
I 
I 
I 
I 

Pre-reduced 
U. S. Transactions 
Matrix 

46 sectors 
producing in 
the region; 

aggregated to 
27 sectors 

(27x27) 
x"a;:: a 

I 

39 sectors 
not producmg 
in the region 

(27x39) 

1------- t--------

39 excluded 
sectors not 

producing in the 
region (39X27) 

x"" = b 
I 

1 

I 
I (39X39) 

I 

I 
I 
I 
I 
I 
l 
I 
I 
I 
l 
I 

I 
I 
I 
I 

______ j I ---

+ 
Primary Resource Inputs 

II 

Y"1 = c; (1 x27) (1 x39) 
I 

·----------, 
I Reduced 
1 U. S. Transactions 
I Matrix 

I 
I 
I 
l 

27 sectors 
(27X27) 

I ________ J 

+ 
Primary Resource Inputs 

II 

yn• = d (1 x27) 
I 

'The proportionality,~= ..£_ , is imposed in this adjustment. 
a a+b 
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matrix of price indices for all sectors and post-multi­
plying by a diagonal matrix of the reciprocals of the 
price indices ( 22) : 

(25) Ars = PA87 P"1 

where: 
A12 = 27x27 reduced U. S. technical coeffi­

cients matrix for 1972 

A01 = 27x27 reduced U. S. technical coeffi­
cients matrix for 1967 

P = 27x27 diagonal matrix of price indices 
for n sectors for 1972 with 1967 as 
as base year8 

P·1 = 27x27 diagonal matrix of the inverse 
of price indices 

This relative price adjustment multiplies 
each row by the prite index for sector i and each 
column by the inverse of the sector j price index. 
Each production coefficient for 1972 (a7,~) is ob­
tained from the 1967 coefficients (a~17 ) as 

(25.a) a72 = P, a87 
IJ - IJ 

P, 

Regional Technical Coefficients Matrix with 
Imports for 1972: Several different techniques have 
been used to convert a national technical coefficients 
matrix to the regional matrix. 9 Among these tech­
niques, the location quotient method appears to pro­
vide reasonable results ( 14, 19). The location quo­
tient for sector i ( q t) is defined as 

(26) q, = (Xi /~ X,)/(X~ /~ X~) 

where X1 and Xt stand for the regional and national 
output of sector i, respectively. 

The location quotient is a number which com­
pares the relative importance of a given sector in are­
gion to its relative importance in the national econ­
omy. The location quotient indicates the regional 
self-sufficiency of the productive capacity of various 
sectors. A location quotient of less than one means 
that the region produces less than its proportionate 
share of output in a given sector, and is probably not 
self-sufficient in that sector, but has to import from 
outside the region. A location quotient greater than 
one implies that the region produces more than its 
proportionate share of output and probably exports 
part of its output. A location quotient equal to one 
indicates that the region produces a proportionate 

"Price indices were obtained from more than one source since all 
the price indices were not available from a single source. The 1972 
price indices for each sectar and their sources are presented in Ap­
pendix A. 

'See Moore and Peterson (12), Schaffer and Chu (19}, and Mus­
tafa (14) for different techniquN. 
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share of output, and is self-sufficient, i.e., it neither 
imports nor exports. 

In order to obtain the regional technical coeffi­
cients matrix, the national technical coefficient matrix 
was adjusted on the basis of the location quotient: 

(27) A= q A72 

where A72 is from equation 25 and q is a 27x27 di­
agonal matrix of q,. The diagonal elements of q are 
equal to qt for qt < 1 and equal to one for qt ~ 1. 
For q, < 1, the regional technical coefficients for row 
i are the national technical coefficients for row i mul­
tiplied by q 1, implying that sector i sells less output to 
all sectors, and firms in the region import part of their 
inputs from outside the region. When q1 ~ 1, no 
adjustments are made and the regional technical co­
efficients are equal to the national coefficients. 

Regional Final Demand: Final demand data 
for the output of the 27 sectors in the study region 
were not available. Regional final demand was esti­
mated from national final demand by: 

(28) D = on (~ Xt/~ Xn), 
i i i 

where Dis a 27x3 regional final demand matrix, and 
nn is a 27x3 national final demand matrix. The 
three final demand sectors are household, state and 
local government, and federal government. Regional 
final demand in sector i is national final demand in 
sector i multiplied by the ratio of total regional to 
total national output. 

Sectoral Outputs for Regional Transactions 
Matrix: . In order to generate the regional transac­
tions matrix, complete information on the outputs of 
all sectors in the region is needed. However, pub­
lished data provide sectoral outputs in the region for 
the livestock and crops sectors only. For the remain­
ing sectors, sectoral outputs were computed, as sug­
gested by Mustafa, on the basis of employment and 
wages: 

(29) Xi = Y = (N' /N") * (W72 /W67 ) * yna i = J. 
J I I I I J1 

where: 
Xt = total output of sector i in the region in 

1972 
YJ = total input of sector j in the region in 1972 

Nt = number of employees in sector i in 1972 
(superscripts r and n for region and U. S., 
respectively) 

Wt = national wages of sector i (superscripts 
stand for year) 

y~• =adjusted total inputs of sector j of the reduced 
U S. transactions table in 1967 t.e.,from 
equation 24. 

From this equation, the sectoral output in the region 
in 1972 was approximated as the sectoral output in 



the U. S. in 1967 multiplied by the ratio of the num­
ber of employees in a given sector in 1972 in the re­
gion to that in the U. S. and by the ratio of U. S. 
wages in 1972 to U. S. wages in 1967.10 

Regional Transactions Matrix with Imports 
for 1972: The regional transactions matrix with im­
ports for 1972 was generated from the regional tech­
nical coefficients matrix with imports for 1972 in 
equation 27 and the estimates of outputs in equation 
29. This was done by a set of equations Xii = ali 
YJ implied by equation 5. 

Regional Transactions Matrix without Im· 
ports for 1972: The regional transactions matrix 
without imports for 1972 was computed by multiply­
ing the coefficients of importing sector rows in the 
transactions matrix with imports for 1972, as iden­
tified by equation 16, by~~ from 17. It is presented 
in Appendix B. 

Regional Technical Coefficients Matrix with­
out Imports for 1972: From equation 5 (a1i = 
Xii/Yi), the regional technical coefficients matrix 
without imports for 1972 was generated from the re­
gional transactions matrix without imports for 1972. 
On the basis of the technical coefficients matrix, the 
interdependence coefficients matrix without imports 
(equation 12) was computed. These matrices are 
presented in Appendices C and D, respectively. The 
differences between the multipliers computed from 
interdependence coefficients matrices with and with­
out imports are the leakage multipliers. 

Accomplishment of Specific Objectives 
For a better understanding, the specific metho­

dology for the accomplishment of each of the four 
objectives is described below. 

Objecu'lve #1: Identification of sectors with 
high potential for economic impact is accomplished 
by ranking multipliers. Sectors with high ranks of 
output, income, and employment multipliers are iden­
tified as the sectors with high impact potential. Since 
the major regional economic problems are low income 
and high unemployment, the income and employ­
ment multipliers are central in the analysis. 

Objective #2: The bottleneck sectors are those 
where current production capacity cannot meet an 
increase in the demand for the output of these sectors. 
Since the sectors which at present import indicate 
that their current capacity is not capable of meeting 
the existing demand, these sectors can be identified 
from the export vector (equation 16) as bottleneck 
sectors. 

Objective #3: The dependence of the economy 
on government demand and exports is examined 

10The employment and wages data for the region were obtained 
from OBES (17) and DECO (3), and those for the U.S. were obtained 
from USDC-BC (26). 
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using the general government and general export 
multipliers defined by equations 21.b and 21.c, re­
spectively. 

Objective #4: The dependence of the economy 
on imports is estimated by the leakage multipliers. 

RESULTS OF THE INPUT-OUTPUT ANALYSIS 
An input-output analysis was done for the five­

county region of southeastern Ohio in which low in­
come and high unemployment arc the two major eco­
nomic problems. The primary results of this analy­
sis are presented here. Included are an overview of 
the regional economy through the primary input-out­
put matrices, an illustration of the use of the model, 
and the discussion of the results from the accomplish­
ment of the four specific objectives through the multi­
plier analysis. 

An Overview of t'he Regional Economy 
A look at the sectoral outputs in the region pro­

vides useful information in understanding the results 
of the regional input-output analysis. Because of the 
unavailability of information on the sectoral outputs 
in the region, the outputs of 25 sectors out of 27 sec­
tors were computed by equation 29. Computed out­
puts and incomes, and employment figures of all sec­
tors in the region are presented in Table 5. It is 
evident from Table 5 that the region is dependent on 
a few sectors in terms of output, employment, and 
income. The six dominant sectors in terms of output 
arc the utility, services, retail trade, food, finance, and 
construction sectors. They generated a total of $396 
million in 1972, accounting for more than 72% of the 
total output of the region. Similarly, these six domi­
nant sectors had about 50% of the regional employ­
ment, and generated more than 68% of the regional 
income.11 

The regional transactions matrix drawn from the 
U. S. national input-output structure gives some in­
sights into the structure of the regional economy. 
Table 6 shows the relative importance of the six 
dominant sectors in terms of outputs in the regional 
transactions.12 The region is highly dependent on 
the six dominant sectors both in terms of selling their 
outputs and in terms of buying their inputs. As 
sellers, the six dominant sectors sell a considerably 
larger portion of their output among themselves than 
they sell to the other 21 sectors. For example, util-

111The dominant six sectors in terms of employment include live­
stock and state and local government, and exclude food and finance 
from those in terms of output. These six dominant employment sec­
tors employ 19,089 persons, accounting for more than 67% of the 
regional total. For income, coal replaces finance as one of the six 
dominant sectors. 

12The computed regional transactions, technical coefficients, and 
interdependence matrices ore presented in Appendices B, C, and D, 
respectively. 



ity sells 26.85{ of its output to the six dominant sec­
tors and only 3.1 to the other 21 sectors. For 21 
of the 27 se~tors, the figures in column 1 of Table 6 
are greater than those in column 2. 

The six dominant sectors show a similar picture 
as buyers of inputs to that as sellers of outputs. Ex­
cept for the food and construction sectors, the domin­
ant sectors obtain more of their inputs from among 
themselves than from the other 21 sectors. 

Illustration 
To illustrate the use of the I/0 model, the im-

pact of a $1 million increase in final demand for out­
put of the chemicals sector is examined. Output in 
the chemicals sectors was $7.4 million in 1972, with 
employment of 321 and income of $1.5 million (Table 
5). 

The impacts of the $1 million increase in final 
demand are shown in Table 7. A critical assumption 

underlying the estimated impacts is that the import 
adjustments remain valid with the expansion; i.e., 
the endogenous sectors expand to provide inputs to 
chemicals in the same proportion as without the in­
crease in final demand. 

The first column of Table 7 shows the direct in­
crease in output resulting from the increase in final 
demand. It is the chemicals column of the technical 
coefficients matrix (Appendix C). Total direct in­
puts increase by $0.514 million. The second column 
shows the total (final demand direct + indirect) 
increase in regional output resulting from the increase 
in final demand. The elements of the second column 
are the chemicals column of the (I-A)-1 matrix (Ap­
pendix D). The total increase of $1.877 million is 
the output multiplier. Total output in the chemicals 
sector would expand by $1.4 million as a result of the 
$1 million increase in final demand. In addition to 

TABLE 5.-Sectoral Output, Employment, and Income for the Region, 1972. 

Output Employment Income 
Sectors ($ Million)* (NumberJt ($ Million):!: 

S1x Dom,nant Sectors in Terms of Output 
Utdity 89.698 1,292 9.514 
Services 70.621 3,686 26.954 
Retail Trade 63.121 5,472 30.900 
Food 58.876 938 12.463 
Fonance 56.691 894 8.497 
Construction 56.594 1,988 27.923 

Subtotal 395.601 14,270 116.254 

The Other 21 Sectors 
L1vestcx:k 17.762 1,574 1.369 
Crop$ 4.492 399 0.424 
Coal 17.873 543 8.750 
Tobacco Manufactures 3.325 20 0.362 
Textile 1.042 111 0.603 
lumber 5.191 231 1.869 
Furniture 0.796 50 0.362 
Printing 12.440 697 5.431 
Chemicals 7.444 321 1.546 
Plastics 6.295 359 1.816 
Leather 1.373 215 0.749 
Stone and Clay 7.154 415 2.613 
Primary Metals 2.408 111 1.193 
Fabricated Metals 7.186 815 3.193 
Mechanical Machinery 2.868 770 1.407 
Electncal Machinery 0.789 162 0.434 
T ransportatlan 17.004 609 7.793 
Communication 15.720 578 5.448 
Wholesale Trade 10.927 581 4.699 
Federal Govt. 1.086 435 0.893 
State and Local Govt. 7.272 5,072 1.599 

Subtotal 150.445 14,068 52.553 
Grand Total 546.046 28,338 168.807 

Sources: 
*Computed by equation 29 except for livestock and crops sectors. Figures for these two sectors 

were obtained from 1972 Ohio Farm Income (16). 
t(3, 17, 29). 
:j:Computed: income = wage x number of employees. 
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TABLE 6.-0utput Sold to or Inputs Bought by Groups of Sectors, by Sector (Percent).* 
~~---. ---- - ·--·- ---- -·--- - ------~---

Selling OIJ_tputs Buying Inputs 

Dominant Household Dominant Labor, 
Six Other and Sbc Other Cop! tal, 

Sectors Sectors 21 Sectors Govt. Export Sectors 21 Seeton and Imports 
-~-------------------------~-----~-~----~--------

Util1ty 26 8 3.1 12.5 57.6 27.3 16.6 59.0 
Services 22.8 7.5 67.1 2.8 16.3 12.8 71.0 
Retail Trade 8.0 1.7 87.6 2.7 10.4 1.9 87.7 
Food 20.9 3.9 76.0 0.8 23.2 29.5 47.3 
F1nance 12.0 4.1 83.8 0.0 12.5 3.0 84.5 
Construct1on 9.9 4.6 9.0 76.4 I 1.8 20.6 67.6 
Coal 24.5 17.2 1.9 56.5 5.1 19.7 75.2 
livestock 75.3 17.2 11.8 4.3 15.3 24.3 60.4 
Transportation 35 4 26.1 30.2 8.2 9.6 15.1 75.2 

Communication 19.2 7.5 41.5 31.8 7.9 3.1 89.0 
Pnnting 46.8 20.3 27.0 5.9 I 1.2 23.6 65.2 
Wholesale Trade 9.2 4.3 74.5 12.0 15.3 5.6 79.2 

Chemicals 8.6 70.2 20.5 0.6 14.4 37.0 48.6 

State and local Govt. 90.6 4.0 6.7 1.3 31.5 13.5 65.0 
Fabncated Metals 17.0 12.9 9.8 60.2 4.4 16.6 79.0 

Stone and Clay 77.1 19.1 4.0 0.4 10.7 29.9 59.3 

Plastics 1.3 12.8 2.0 83.8 8.7 42.2 49.1 

lumber 62.2 32.9 7.3 2.5 4.3 33.3 62.4 

Crops 27.2 26.9 81.3 - 35.4 13.0 17.8 69.2 

Tobacco Manufactures 1.6 10.6 101.9 - 14.0 4.4 16.7 78.9 

Mechanical Machinery 4.1 33.2 15.6 47.1 6.4 23.8 69.8 

Pnmary Metals 11.8 32.5 60.7 - 4.9 8.7 20.4 70.9 

leather 4.2 3.7 118.4 -26.2 9.5 12.3 78.2 

Federal Govt. 48.1 6.1 67.7 -22.0 11.8 18.6 69.6 

Textile and Apparel 0.3 0.6 135.1 -36.0 5.9 13.0 81.1 

Furniture 2.1 0.4 315.3 -217.8 6.5 25.0 68.5 

Electncal Mach1nery 4.5 1.9 45.6 47.6 9.8 14.4 75.8 

*Sectors are l1sted by size of output. 
Source: Computed from the regional transactions matrix presented m Appendix B. 
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TABLE 7.-Economic Impact of a $1 Million Increase in Final Demand for 
Output of the Chemicals Sector ($ Million and No.). 

------~-·-··----~------·------------ ----------------
Direct Final Demand + Direct + Indirect 

Sectors Output Output Employment Income 
---------------------~------------------

1 LJvestock * 0.007 0.6 0.001 
2 Crops 0.001 0.002 0.2 * 
3 Coal 0.009 0.021 0.6 0.010 
4 Construction 0.010 0.023 0.8 0.011 
5 Food 0.014 0.027 0.4 0.006 

6 Tobacco Manufactures * * ** ** 
7 Textde * * ** ** 
8 Lumber 0.003 0.009 0.4 0.003 
9 Furniture * * ** ** 

lO Printing * 0.008 0.4 0.003 

11 Chemicals 0.251 1.368 59.0 0.284 
12 Plastics 0.048 0.069 3.9 0.020 
13 Leather * * ** ** 
14 Stone and Clay 0.005 0.011 0.6 0.004 
15 Primary Metals 0.003 0.004 0.2 0.002 

16 Fabricated Metals * 0.002 0.2 0.001 
17 Mechanical Machinery 0.001 0.002 0.5 0.001 
18 Electrical Machinery * * ** ** 
19 Transportation 0.038 0.067 2.4 0.031 
20 Communication 0.006 0.013 0.5 0.005 

21 Utility 0.055 0.105 1.5 0.011 
22 Wholesale Trade 0.005 0.008 0.4 0.003 
23 Retail Trade 0.003 0.009 0.8 0.004 
24 Finance 0.018 0.033 0.5 0.005 
25 Services 0.044 0.079 4.1 0.030 

26 Federal Govt. * 0.001 0.4 0.001 
27 State and local Govt. * 0.009 6.3 0.002 

Total 0.514 1.877 ss.ot 0.439:j: 

*less than $500 or 0.0005. 
**Not computed. 
tEmployment multiplier ( 1. 971) times Employment/Output 
:(:Income multiplier (2.115) times Income/Output (0.208). 

(43.13). 
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chemicals, the sectors most affected arc utility, ser­
vices, plastics, and transportation. 

Column 3 shows the employment effect of the 
change in final demand. Each element of column 3 
is the coefficient in column 2 multiplied by employ­
ment per $1 million of output, which can be com­
puted from Table 5. The total employment impact 
is 85.13 Of this 85, 59.0 would be employed in the 
chemicals sector followed by 6.3 in state and local 
government, 4.1 in services, 3.9 in plastics, and 2.4 
in transportation. 

The final column of Table 7 shows the income 
impacts from a $1 million increase in final demand 
for output of the chemicals sector. The computa­
tions are analogous to those for employment. An 
estimated $0.439 million in income would be gener­
ated by this change, of which $0.284 million is in 
chemicals, $0.031 million is in transportation, $0.030 
million is in services, and $0.020 million is in plastic'S. 

Sectors with High Impact Potential 
The first objective was to identify sectors with 

high potential for economic impact. This objective 
was accomplished by ranking the output, employ­
ment, and income multipliers computed from the 
transactions matrix without imports. In Table 8, 
the top ten sectors are shown and ranked by these 
multipliers.14 The first column of Table 8 is a list 
of the sectors ranked by the output multiplier. The 
output multiplier for a given sector indicates the 
amount of output generated in the economy per dol­
lar change in the final demand for the output of that 
sector. The sector with the highest output multiplier 
is the plastics sector with a value of 1.895. This in­
dicates that if the final demand for the output of the 
plastics sector increases by $1, the output of the total 
economy would increase by $1.895. The food and 
chemicals sectors also have output multipliers greater 
than 1.8. 

The employment multiplier indicates the total 
change in employment per unit change in direct em­
ployment in sector j. The top ten sectors ranked by 
the employment multiplier are listed in the second 
column of Table 8. The sector at the top of the list 
is the utility sector. The employment multiplier for 
the utility sector of 6.166 implies that for every unit 
increase in direct employment, 6.166 man-years of 
additional jobs would be created in the economy of 
the region. However, the state and local government 
sector contributes 67% of this multiplier with an in­
terdependence coefficient of 0.085 (Appendix D) and 
employment of 698 per $1 million of output (com­
puted from Table 5). The second ranking employ-

13See footnote 7. 
14Complete listings of multipliers are ranked and presented in 

Appendices E, F, and G. 
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TABLE 8.-The Ten Sectors with Highest Values 
of Various Multipliers.* 

--------·---•o - ---
Output Employment Income 

Rank Multiplier Multiplier Mul!iplier 
-· .,. ________ --··-- -~-----~- -·------

Plastics Ut1!.tyt livestock 
{1.8951 (6.166) !2.594} 

2 Foodi" Foooi" Utdityt 
(1.879) {4.167) (2.477} 

Tobacco 
3 Chemicals ~llanufactures Crops 

{1.877) 12.977) {2.2841 

4 Livestock Chemk"=Jls Chem,cals 
{1.643) (1.971) {2.115) 

5 Utilityi" Constructiont Foodt 
{1.633) (1.766) !1.818) 

6 Stone Transportation Plastics 
(1.618} (1.759) !1.803) 

State and 
7 Lumber Financet Local Govt. 

{1.578} {1.756) !1.772) 

State and 
8 Local Govt. Plastics Stone 

{1.530) (1.741) li .584) 

9 Printing Lumber lumber 
{1.508) (1.652) 11 572) 

Tobacco 
10 Crops Stone Manufactures 

{1.474} {1.623) {1.557) 

*Figures in parentheses are the values of multipliers. See also 
Appendices E, F, and G. 

tone of the six dominant sectors in terms of total output gene· 
rated within the region. 

ment multiplier is for the food sector at 4.167. The 
food, livestock, and crops sectors account for 81% of 
this multiplier. In addition to these, two sectors (to­
bacco manufactures and chemicals) show relatively 
higher impact potential in terms of employment than 
other sectors. 

The last column of Table 8 provides a list of the 
top ten sectors ranked by the income multiplier. The 
income multiplier indicates the total income change 
in the economy due to a $1 direct change in the in­
come of a given sector. The livestock sector has ~he 
highest income multiplier of 2.594. It is _imphed 
that a $1 direct increase in the income of the livestock 
sector would generate about $2.59 of income in the 
whole economy. The utility, crops, and chemicals 
sectors also have income multipliers greater than 2. 

As can be noted in Table 8, the rankings of the 
sectors based on the three different multipliers are not 
identical. This result may be considered as provid­
ing conflicting criteria to policymakers. Policy­
makers, however, can use information provided by 
the above discussion based on Table 8 selectively ac­
cording to problems with which they are faced. 

Since the economic problems of the region stud­
ied are high unemployment and low income, relatively 
more attention should be on the employment and in­
come multipliers in order to identify sectors with high 
impact potentials. From Table 8, the top five sec-



TABLE 9 .-Relationship of Highest lmpad Potential S edors to Other Sedors Based on Interdependence Coeffi. 
cients for Selling Outputs and Buying Inputs. 
------- - - - -=- ---- - ~~~==~==~=-~~====~~~========== 

Selling Outputs Buying Inputs 

2 3 2 3 
- -- - - ---- ----

State and 
Utility Chemicals Stone Plastics local Govt. Coal Construction 

Food l1vestock Services Federal Govt. livestock Serv•ces Transportation 

Chemicals Plast1cs Crops Text1le Utility Serv1ces PlastiCS 

Plastics Textile Chemicals Electrical Chem1cals Services Utility 
Machinery 

Source: Regional Jnterdependence coefftc1ent matrix presented in Appendtx D. 

tors in tenns of employment generating potential are 
the utility, food, tobacco manufactures, chemicals, 
and construction sectors. In tenns of potential in­
come expansion, the top five sectors are the livestock, 
utility, crops, chemicals, and food sectors. It is sug­
gested that the regional policymaker dealing with the 
two problems of high unemployment and low income 
consider the food, chemicals, and utility sectors as 
three top sectors with relatively high potentials for 
generating employment and income in the region. 
These three sectors are also consistent with growth 
potential in tenns of output. They are found within 

TABLE 10.-Volume of Exports and Imports by 
Sedors for the Region, 1972. 

No. 

1 
2 
3 
4 
5 
6 
7. 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

Exports 
Sectors ($ Million) 

livestock 
Crops 
Coal 10.239 
Construction 
Food and Food Products 
Tobacco Manufactures 
Textile and Apparel 
lumber and Wood Products 
Furniture and Fixtures 
Printing and Publishing 
Chemicals 
Plastics and Rubber Products 5.432 
leather Products 
Stone and Cloy Products 
Primary Metals 0.896 
Fabricated Metals 4.293 
Mechanical Machinery 0.181 
Electrical Machinery 
Transportation 0.508 
Communication 3.729 
Utility 50.209 
Wholesale Trade 
Retail Trade 
Finance, Insurance, and Real Estate 
Services 
Federal Government 
State and local Government 

Source• Computed (equation 16) 

Imports 
($ Million) 

2.282 
2.876 

26.327 
6.677 
1.493 

15.166 
0.693 
4.384 
0.592 
0.699 

1.722 
0.585 

1.408 

18.717 
11.093 
36.946 
26.600 

1.845 
10.803 
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the group of the top five sectors ranked by the output 
multiplier. 

The plastics sector also deserves to be considered 
in the economic development policies of the region. 
The plastics sector ranks first in terms of the output 
multiplier, and has employment and income multi­
pliers that are only marginally lower than the respec~ 
tive fifth ranked sectors for each multiplier. 

Of the dominant sectors in terms of output from 
Table 5, food and utility show high impact potentials 
in terms of the output, income, and employment mul~ 
tipliers (Table 8). Finance and construction have 
relatively high employment multipliers, while ser­
vices and retail trade do not have multipliers ranking 
in the top ten. 

Finally, the sectors most closely related, as mea­
sured by interdependence coefficients, to the high im­
pact potential sectors in the region, are presented. 
Table 9 shows the top three sectors in terms of selling 
output (rows) and of buying inputs (columns) for 
each of the four high impact potential sectors. For 
example, the three largest buyers from the utility sec­
tor are the chemicals, stone, and plastics sectors. The 
utility sector makes its largest input purchases from 
the state and local government, coal, and construc­
tion sectors. For the food sector, sectors such as live­
stock and services are important in terms of both sell­
ing outputs and buying inputs. Of the four high 
impact potential sectors, the utility, chemicals, and 
plastics sectors are highly interrelated. The food, 
chemicals, and plastics sectors also are highly depen­
dent on the services sector. 
BoHieneck Sedors 

The second objective of this study was to identi­
fy the bottleneck sectors. Table 10 shows the magni~ 
tude of imports and exports by different sectors in the 
region. Eight out of 27 sectors are exporting a part 
of their output. The remaining 19 sectors are im­
porting sectors. Any increase in the final demand 
for the output of these importing sectors would fur­
ther increase the volume of imports, unless the pro­
duction capacities of those importing sectors are fur-



ther increa~ed within the region. Th<'se importin!.i 
sectors can be identified as bottleneck ~ector~ in the 
sense that their present capacities are not cap,tblc of 
meeting the existing demand. 

Among the 19 bottlened.. sectors, the con~truc­
tion, textiles, wholesale trade, retail trade, finance, 
services, and state and local government sectors have 
magnitudes of imports which arc relatively lan~n 
compared to those of other bottleneck <;ector'>. The 
potential multiplier impacts of the food, chemicals, 
and plastics sectors are conditional upon the ability 
of the services sector to expand its output, while the 
impact of the utility sector is dependent upon output 
expansion in the state and local government and the 
construction sectors (Table 9). The food and chemi­
cals sectors are two importing ~ectors, although the 
magnitude of their import<; is relatively r;;mall, which 
were identified by various multipliers as sectors with 
the highest potential impacts on the growth of the 
regional economy. 

Dependence of the Regional Economy 
on Final Demand 

The extent of the dependence of the region on 
government and export demands is indicated by the 
general output multipliers. General multipliers are 
weighted average multipliers for the whole economy. 
These multipliers indicate by how much output of 
the whole economy would increase on the average 
when the final demand changes by $1. These gen­
eral multipliers are shown in Table 11. For instance, 
the general output multiplier is $1.414, implying that 
if the final demand changes by $1 then the output of 
the whole economy would change by $1.414 on the 
average. A higher value of this general multiplier in­
dicates a higher dependence of the whole economy on 
final demand. 

As can be noted in Table 11, the general export 
multiplier is $1.564 which is greater than the federal 
government, state and local government, and house­
hold multipliers of 1.471, 1.468, and 1.403, respec­
tively. This implied that the economy of this region 
is dependent more on export demand than on the 
federal government, state and local government, or 
household demand. The dependence of the regional 
economy on the federal government, state and local 
government, and household demand is about the 
same; i.e., their general multipliers are about the 
same in magnitude. 

Effects of Imports on the Regional Economy 
When a regional economy imports some of its 

inputs from outside the region, part of the output, in­
come, and employment generated in response to the 
increase in final demand is leaked outside the region. 
This effect of imports on the whole economy can be 
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TABLE 11.-General Multipliers for the Region. 

Types of General Multipliers Value of Multipliers 

General Federal GoJemment Mull pher 1.471 
General Federal Defense Mulitpl1er 1.468 
General Federal Non-defense Multtplier 1.496 

General State and Local Government ~.-'.wl.t,plier 1.468 
General Education Expenditure MulttpLer 1.491 
General Health Expend,ture Mu!tipl:er 1.456 
General Safety Expend;ture Multiplier 1.439 
General "Others" Expenditure Multiplier 1.462 

General Export Multiplier 1.564 
General Income Multiplier 1.432 
General Employment Multiplier 1.648 
General Household Multiplier 1.403 

Gen_e_ra_I_O_utput_ Mult;p_l'e_r -·-- --·-- 1.4 __ 14 __ _ 

Source: Computed from venous pnmary multipliers. 

examined with leakage multiplier~. The leakage 
multiplier'> arc defined as tht" difference between mul­
tiplier<; with and without imports.1 ' The top 10 sec­
tors ranked by the three kinds of leakage multipliers 
are presented in Table 12.10 The first column of 
Table 12 is a list of sector'3 ranked by the output leak­
age multiplier. The ouput leakage multiplier indi­
cates the net amount of the change in total output 
which is generated outside the region as a result of the 
$1 change in final demand in the region. For ex­
ample, if the final demand for the output of the utility 
sector changes by $1, about 30 cents \vould be gen­
erated outside the region, and $1.63 would be gener­
ated imide the region (Table 8).17 Sectors such as 
food, livestock, chemicals, and plastics in addition to 
the utility sector have relatively high output leakage 
multipliers. 

The second and third columns present the em­
ployment and income leakage multipliers, respective­
ly. These two leakage multipliers indicate by how 
much employment and income are leaked out of the 
region as a result of a one unit change in employment 
and income, respectively. About 7 man-years of em­
ployment would he leaked out of the region per unit 
increase in direct employment of the utility sector. 
Similarly, if direct income of the utility sector in­
creases by $1, about 90 cents in income impact from 
the utility sector would be leaked out of the region. 
In addition to the utility sector, tobacco manufacture, 
food, transportation, and finance make up the top 
five sectors in terms of the employment leakage multi-

"'With imports, means before adJustments in importing sectors 
were made. Importing sectors were identified by the export vector 
equation 16. 

16The output, employment, and income leakage multipliers for 
all sectors are ranked and presented in Appendices H, I, and J, 
respectively. 

17The output multipliers wrth and without imports are 1.936 and 
1.633, respectively. For detailed figures of various multipliers, see 
Appendices H, I, and J. 



TABLE 12.-The Ten Sectors with Highest Values 
of Leakage Multipliers, 1972. 

·-·- --- .:::: ··=-=- =-:::;-_-:_-:;:.:.·:-:-_- ::=.. .:=::::-.....=::::: 

Output Employment Income 
Leakage Leakage Leakage 

Rank Multiplier Multiplier Multiplier 
--------------·-·~--- ~ -·-- --- --·------- _____ .. _ 

UtJI,ty:j: Utd;ty:J: Uti!ity:j: 
{0.303) {6.981) {0.894) 

2 Food:!: Tobacco Livestock 
{0.285) Manufactures (0.682) 

(1.515) 

3 livestock Food:!: Crops 
{0.245) (1.274) {0.569) 

4 Chemicalsi" Transportat;on State and 
(0.228) (0.759) Local Govt. 

[0.383) 

5 Plast,cst Finance* Tobacco 
{0.226} {0.658) Manufactures 

{0.333) 

6 State and Chemicalst Chemica 1st 
local Govt. {0.485) {0.330) 

{0.217) 

7 leather Services* Food:!: 
{0.192) {0.381) {0.305) 

a Crops Construction* Finance* 
(0.190) (0.328) (0.267) 

9 Tobacco Plasticst Plasticsi" 
Manufactures {0.312) {0.230) 

{0.178) 

10 Ser,ices* Stone lumber 
[0.167) {0.271) (0.155) 

--------------------------
*Dominant sector in terms of output {Table 5). 
i"H1gh impact potential sector in general (Tables 8 and 9). 
;!:Dominant as well as high impact potential sector {Tables 5, 

8, and 9). 
Source: Appendices H, I and J. 

plier, and livestock, crops, state and local government, 
and tobacco manufacture in terms of the income leak­
age multiplier. 

As shown in Table 12, the utility sector appeared 
to have the highest leakage multiplier of all kinds. 
This is due in part to the fact that the utility sector 
itself imports some inputs as well as that it purchases 
large portions of its inputs from sectors such as the 
state and local government and construction sectors 
which are major importing sectors. The food, live­
stock, chemicals, plastics, and tobacco manufactures 
sectors, in addition to the utility sector, are the most 
common sectors in all three lists of the top ten sectors 
based on the three different leakage multipliers. 

Table 12 also shows that the output dominant 
sectors (Table 5) and the high impact potential sec­
tors (Tables 8 and 9) have higher leakage multipliers 
of all kinds. Five out of the six output dominant sec­
tors are found in at least one of three lists of the top 
ten sectors ranked by the different leakage multipliers. 
The utility and food sectors are in all of the three lists, 
the services and finance sectors in two lists, and the 
construction sector in one list. The four high growth 
potential sectors, the utility, food, chemicals, and 
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pla~tics sectors, arc found in all three of the lists. It 
is implied that the higher the primary multiplier for 
a giYcn sector, the higher the leakage multiplier. This 
is cyen more clear if Table 12 is compared with Table 
8. Most sectors in the list of the top ten sectors based 
on each primary multiplier arc in the list based on 
each associated leakage multiplier. 

SUMMARY, CONCLUSIONS, 
AND POLICY IMPLICATIONS 

The major purpose of this study was to explore 
the interstructural relations in the economy of the 
five-county region of southeastern Ohio through an 
input-output analysis. The input-output table for 
the study region was drawn from the U. S. national 
table on the basis of secondary data on price indices 
and sectoral employment, income, and output in the 
regwn. 

Methodological Issues and Limitations 
The application of this nonsurvey technique of 

input-output analysis was successful in drawing con­
clusions and policy implications which might be very 
useful in making policies for the economic develop­
ment of the region studied. 

The validity of the conclusions and policy impli­
cations to follow are subject to the accuracy of con~ 
verting the national technical coefficients, final de­
mand, and industry outputs to regional technical co­
efficients, final demand, and outputs. In retrospect, 
use of the location quotient technique appears un­
necessary since the import adjustments must be made 
with or without the location quotients. Schaffer and 
Chu ( 19) found that results were similar between the 
location quotient followed by import adjustments and 
import adjustments only (sometimes called Supply~ 
Demand Pool) . 

The input-output model allows determination 
of which industries have the largest potential econom­
ic impact, but it does not tell policymakers how to go 
about attracting these industries nor how much they 
can afford to spend. Also, many industries in this 
region have large potential environmental impacts. 
While these impacts can be incorporated in the in­
put-output model, they were beyond the scope of this 
study. 

Summary and Conclusions 
Subject to the limitations of the analysis, five 

major conclusions are summarized. First the six 
' dominant sectors in terms of total output generated 

within the study region are utility, services, retail 
trade, food, finance, and construction. The regional 
economy is highly dependent on these six sectors in 
terms of both selling their output to and buying their 
input needs from each other. 



Second, the utility, food, chcmicah, and plastic.;; 
sectors appeared to have high potential in term~ of 
economic impact on regional employment and out­
put. The services sector was found to be one of the 
most important input suppliers to these high growth 
potential sectors. 

Third, the top five importing sectors arc the fi­
nance, services, comtruction, textiles and wholesale 
trade sectors. Since these sectors cannot supply an 
increase in demand at present, they are identified a'> 
bottleneck sectors. The top two exporting sector<; 
are the utilitv and coal sectors. The utility sector ex­
ports more than two-thirds of the regional total. 

Fourth, the general multiplier analysis shows that 
the economy of the region studied is most highly de­
pendent on export demand, followed by federal gov­
ernment demand, state and local government de­
mand, and household demand. 

Finally, the most common sectors in the top ten 
sectors in terms of output, employment, and income 
leakage multipliers are the utility, food, livestock, 
chemicals, plastics, and tobacco manufactures sectors. 
Most of the dominant sectors in terms of output and 
the high growth potential sectors seem to have higher 
leakage multipliers than others. The leakage multi­
plier analysis clearly shows that sectors with higher 
primary multipliers, in general, have higher leakage 
multipliers. The services sectors as an important 
supporting sector of the regional economy and one of 
the output dominant sectors, appears to have relative­
ly low primary multipliers but high leakage multi­
pliers. 

Policy Implications and Recommendations 
The two basic economic problems in the study 

region are low income and high unemployment. The 
results of this input-output analysis of the region pro­
vide several implications and recommendations to 
regional policymakers dealing with these two eco­
nomic problems. 

The results of the impact or multiplier analysis 
suO'o-est that the utility food and chemicals sectors 

bb ' ' 
might be encouraged since these sectors were identi-
fied as the sectors which have relatively high impact 
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potential in tern;<; of gencratinQ; inrome and cmp1oy­
mcnt. Thc'r three >ectors are al~o consi~tent with 
the output potential. 

E\ en though it~ cmplo~ ment and income multi­
r<ln},ing~ arc marginally below the top fhe scc­

turs, the pla~.tics 'ector al.:;o merits attention since it 
has the greatest regional output expansion potentiaL 
The pla~tico;; ~ector has the highest output multiplier. 
The serYicc.:; sector also merit<; consideration since it 
appear<> to be an important supporting sector of the 
high impact potential sectors in the region. 

The fact that the regional economy i'> highly de­
pendent on a few sector<; may imply that it is easier 
to carrv out an inten~iYe de\·clopment program since 
it is si~pler to handle a few sectors than many sec­
ton. Howcwr, there is also the po.;;sibility of having 
negative effect<; when only a few sectors are involved 
in the development program since such a program 
might reduce the flexibility of the regional economy 
with re~pect to unexpected changes in external fac­
tors. Diversification is generally a good policy con­
sideration. In this respect, expansion of the plastics 
and chemicals sectors merits consideration since they 
arc not part of the six output dominant sectors, but 
were identified as having high potential for economic 
impact. 

Since it was found that the regional economy is 
mo'lt hiO'hly dependent on final export demand, en­
couragi~g major exporting sectors such as utility, 
coal, and plastics sectors to find new export markets 
to promote the growth of the regional economy is sug­
gested. This is consistent with policies of improving 
employment and income since the utility and plastics 
sectors show high impact potential in terms of employ­
ment and income. Encouraging the plastics sector 
is also consistent with the sectoral diversification of 
the regional economy. 

In conclusion, based on the various criteria used 
to analyze and determine the importance of various 
economic sectors to the economy of this southeastern 
Ohio region, the utility, food processing, chemicals, 
plastics, and services sectors surface as the sectors 
which merit the most attention. 
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APPENDIX A 

Sectors 
Price Index, 1972 

1967 = 100 

]. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

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

Livestock* 
Crops* 
Coalt 
Constructiont 
Food 
Tobacco Manufactures:j: 
Text de 
Lumber 
Furn1ture 
Printing** 
Chemicals 
PlastiCs 
Leather 
Stone and Clay 
Primary Metals 
Fabricated Metals 
Mechanical Machinery 
Electrical Machinery 
Transportation 
Communicationtt 
Utility 
Wholesale Trade 
Retail Trade 
Finance 
Services:j::j: 
Federal Government 
State and Local Government 

* {23, p. 11 ). 
tf29, June 1974, pp. 58-510). 
:j:[24, p. 22). 

126.0 
115.0 
193.0 
139.0 
120.8 
121.0 
113.6 
144.3 
111.4 
118.9 
104.2 
109.3 
131.3 
126.1 
128.4 
117.5 
122.7 
110.4 
119.9 
124.2 
120.1 
119,1 
125.3 
134.4 
127.7 
124.2 
124.2 

**(15, p. 109). 
tt(27' p. 416). 
:l::t:Average of BEA sectors: 72, 73, 75, 76 and 81 price indexes. 
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APPENDIX B 
Regional Transactions Matrix, 1972, without Imports. 

1. livestock 
2. Creps 
3. Ceo! 
4. Construct:on 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. lumber 
9. Furniture 

1 0. Printing 
11. Chemicals 
12. Plastics 
13. leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State and local Government 

1 . Livestock 
2. Crops 
3. Coal 
4. Construction 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. lumber 
9. Furniture 

1 0. Printing 
11. Chemicals 
12. Plastics 
13. leather 
14. Stone and Clay 
15. Primary Metals 
1 6. Fabricated Meta Is 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State and local Government 

Livestock 

2.774514 
1.012855 
0.003653 
0.107189 
1.942770 
0.0 
0.000038 
0.001267 
0.0 
0.003345 
0.031724 
0.0 
0.002528 
0.001244 
0.0 
0.024250 
0.0 
0.0 
0.359605 
0.045407 
0.056373 
0.052842 
0.298273 
0.154195 
0.157908 
0.000200 
0.000363 

8 
Lumber 

0.0 
0.012408 
0.002339 
0.024501 
0.000175 
0.0 
0.000084 
1.364987 
0.000636 
0.001369 
0.056269 
0.006625 
0.000462 
0.040032 
0.003742 
0.067978 
0.009173 
0.000003 
0.121157 
0.016065 
0.060183 
0.024129 
0.011523 
0.032961 
0.092151 
0.000450 
0.000403 

2 

Crops 

0.274350 
0.041783 
0.000292 
0.063296 
0.0 
0.0 
0.0001 OS 
0.000475 
0.0 
0.002072 
0.351228 
0.0 
0.0 
0.005180 
0.0 
0.003402 
0.0 
0.0 
0.080039 
0.015604 
0.043121 
0.026250 
0.097944 
0.180876 
0.198648 
0.000117 
0.0 

9 
Furniture 

0.0 
0.0 
0.000767 
0.003640 
0.000818 

0.0 
0.000210 
0.111780 
0.001234 
0.000449 
0.001729 
0.001883 
0.000053 
0.005714 
0.011682 
0.025673 
0.003498 
0.000122 
0.022135 
0.006420 
0.008117 
0.005608 
0.002538 
0.009084 
0.026919 
0.000211 
0.000006 

3 

Coal 

0.0 
0.0 
2.621379 
0.075025 
0.0 
0.0 
0.000137 
0 072000 
0.0 
0.000383 
0.148785 
0.0 
0.0 
0.045157 
0.030891 
0.171406 
0.271862 
0.0 
0.094296 
0.021534 
0.280444 
0.030581 
0.019529 
0.282834 
0.257649 
0.001136 
0.0 

10 
Printing 

0.0 
0.0 
0.001460 
0.056623 
0.0 
0.0 
0.000393 
0.004391 
0.000128 
2.080468 
0.267324 
0.035559 
0.000433 
0.0 
0.003845 
0.012362 
0.009287 
0.000158 
0.214135 
0.234982 
0.109950 
0.0491 13 
0.080183 
0.360944 
0.775491 
0.033491 
0.000755 
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4 5 6 7 
Tobacco 

Construction Food Manufactures Textile --- ·- --·--- --·-··------ --
0.0 
0.013784 
0.0 
0.018796 
0.0 
0.0 
0.001 342 
3.202300 
0.016572 
0.002419 
0.089707 
0.0 
0.0 
5.362364 
0.254733 
0.118262 
0.001434 
0.024084 
1.896673 
0.281648 
0.059248 
0.386244 
3.008043 
0.394368 
3.192320 
0.003410 
0.011365 

12.995805 
1.084474 
0.049465 
0.159998 

10.557141 
0.0 
0.000714 
0.004449 
0.0 
0.374181 
0.230477 
0.059618 
0.000376 
0.000766 
0.002590 
0.253304 
0.041039 
0.0 
1.7 44475 
0.242309 
0.499604 
0.295612 
0.116286 
0.307636 
1.975216 
0.006487 
0.005907 

0.0 
0.130049 
0.001416 
0.002433 
0.000397 
0.350822 
0.000005 
0.000354 
0.0 
0.014094 
0.004470 
0.034091 
0.0 
0.0 
0.0 
0.000345 
0.002287 
0.0 
0.013950 
0.002324 
0.005244 
0.002264 
0.005700 
0.010507 
0.120231 
0.000759 
0.000018 

0.009209 
0.0 
0.000656 
0.002148 
0.001044 
0.0 
0.002693 
0.000493 
0.000033 
0.001223 
0.005922 
0.075622 
0.000421 
0.000991 
0.000001 
0.004479 
0.002303 
0.000049 
0.015241 
0.008172 
0.010625 
0.007158 
0.003753 
0.013458 
0.030409 
0.000550 
0.000048 

------------------------·-----------

11 
Chemicals 

0.0 
0.004383 
0.066635 
0.074168 
0.102205 
0.0 
0.000105 
0.025869 
0.0 
0.002746 
1.864990 
0.359299 
0.000027 
0.034570 
O.D19270 
0.002343 
0.005305 
0.000037 
0.284473 
0.045912 
0.408234 
0.034693 
0.025146 
0.135655 
0.328118 
0.002710 
0.001942 

12 
Plastics 

0.0 
0.0 
0.048995 
0.042486 
0.045838 
0.0 
0.000027 
0.003274 
0.0 
0.001911 
2.156209 
0.217351 
0.000048 
0.000986 
0.000893 
0.002486 
0.013190 
0.000013 
0.150710 
0.032588 
0.121955 
0.025659 
0.045019 
0.073791 
0.220618 
0.000538 
0.000422 

13 
Leather 

0.0 
0.0 
0.000502 
0.003697 
0.004370 
0.0 
0.001085 
0.029576 
0.000035 
0.002204 
0.003397 
0.001422 
0.041702 
0.0 
0.0 
0.030055 
0.007098 
0.000045 
0.024065 
0.014548 
0.016408 
0.012682 
0.005538 
0.024274 
0.075948 
0.001346 
0.0 

14 
Stone and Clay 

0.0 
0.0 
0.083077 
0.072089 
0.004996 
0.0 
0.000202 
0.023791 
0.000006 
0.002605 
0.137130 
0.048728 
0.000087 
1.102745 
0.020825 
0.015089 
0.094354 
0.000357 
0.524344 
0.054429 
0.330492 
0.029026 
0.022737 
0.099377 
0.239884 
0.001223 
0.003070 



APPENDIX B (Continued) 
Regional Transactions Matrix, 1972, without Imports. 

====================~======== 
15 

Primary 
Metals 

---- ------------ ···--·--

I . Livestock 
2. Crops 
3. Coal 
4. Construction 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. Lumber 
9. Furniture 

I 0. Printing 
11. Chemicals 
12. Plastics 
13. Leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State and Local Government 

0.0 
0.0 
0.111183 
0.025772 
0.000096 
0.0 
0.000016 
0.006680 
0.000008 
0.000656 
0.031232 
0.000039 
0.000051 
0.011953 
0.118517 
0.035539 
0.030368 
0.000162 
0.122053 
0.011365 
0.093737 
0.012583 
0.003507 
0.011655 
0.073717 
0.000290 
0.000276 

22 
Wholesale 

Trade 

16 
Fabricated 

Metals 

0.0 
0.0 
0.004514 
0.029848 
0.000475 
0.0 
0.000091 
0.046880 
0.000761 
0.002312 
0.026210 
0.014062 
0.000669 
0.026069 
0.455037 
0.259430 
0.162164 
0.000408 
0.126692 
0.040867 
0.086655 
0.023062 
0.012756 
0.055058 
0.136656 
0.000873 
0.000255 

23 
Retail 
Trade 

19 20 21 17 
Mechanical 
Machinery 

18 
Electrical 

Machinery Transportation 
Commu• 
nication Utility 

0.0 0.0 
0.0 
0.001060 
0.010934 
0.0 
0.0 
0.000024 
0.002372 
0.000080 
0.000573 
0.005924 
0.000831 
0.000169 
0.046909 
0.086552 
0.191996 
0.278905 
0.000498 
0.029397 
0.023741 
0.018636 
0.013174 
0.026498 
0.036173 
0.091970 
0.000552 
0.000126 

24 

0.0 
0.0 
0.000181 
0.003340 
0.0 
0.0 
0.000009 
0.000666 
0.000050 
0.001107 
0.010205 
0.008814 
0.000023 
0.010286 
0.005046 
0.032009 
0.009513 
O.Q13546 
0.006765 
0.011301 
0.008507 
0.003441 
0.013165 
0.012275 
0.040118 
0.000187 
0.000041 

25 

Finance Services 

0.000154 
0.005178 
0.003621 
0.557441 
0.000989 
0.0 
0.000296 
0.000932 
0.0 
0.025497 
0.019817 
0.0 
0.0 
0.002482 
0.022818 
0.022595 
0.028954 
0.000157 
1.868321 
0.208679 
0.082658 
0.068164 
0.185858 
0.328298 
0.498843 
0.005596 
0.277095 

0.0 
0.0 
0.000529 
0.368311 
0.0 
0.0 
0.000276 
0.0 
0.0 
0.31 3729 
0.002983 
0.0 
0.0 
0.000079 
0.0 
0.0 
0.0 
0.000920 
0.028495 
0.121471 
0.111174 
0.007780 
0.047715 
0.138449 
0.583805 
0.008680 
0.002088 

0.0 
4.285505 
2.671108 
0.004030 
0.000427 
0.000282 
0.002159 
0.000010 
0.020451 
0.120422 
0.005692 
0.0 
0.002022 
0.021630 
0.0 
0.000724 
0.003135 
1.437401 
0.306533 

20.560799 
0.049916 
0.091934 
0.261547 
0.922717 
0.237157 
5.751592 

27 26 
Federal 

Government 
State and Local 

Government 
---------·------------- -------------------

1 . Livestock 
2. Crops 
3. Coal 
4. Construction 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. Lumber 
9. Furniture 

I 0. Printing 
11 . Chemicals 
12. Plastics 
13. Leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State end Local Government 

0.0 
0.0 
0.000879 
0.015150 
0.163740 
0.000935 
0.000280 
0.013622 
0.000375 
0.044249 
0.031647 
0.001646 
0.003518 
0.024620 
0.001965 
0.012663 
0.013908 
0.001638 
0.195189 
0.218181 
0.077567 
0.031152 
0.190116 
0.257403 
0.966648 
0.005910 
0.004531 

0.0 
0.001430 
0.0 
0.236698 
0.017867 
0.0 
0.000270 
0.006391 
0.0 
0.100625 
0.003800 
0.010237 
0.001216 
0.025314 
0.0 
0.028236 
0.002183 
0.0 
0.116451 
0.547336 
1.412191 
0.060270 
0.245251 
1.918440 
2.707806 
0.144443 
0.154338 

23 

0.326689 
0.080719 
0.021078 
1.965305 
0.042522 
0.001307 
0.000167 
0.007978 
0.000133 
0.183471 
0.074750 
0.009326 
0.000976 
0.012264 
0.004147 
0.005416 
0.007065 
0.001656 
0.323937 
0.418702 
0.282835 
0.034325 
0.415576 
2.207538 
2.142266 
0.057153 
0.149283 

0.046183 
0.039513 
0.014391 
0.566776 
1.696281 
0.051283 
0.001060 
0.006338 
0.0 
5.147800 
0.122278 
0.0 
0.054525 
0.132782 
0.001041 
0.822924 
0.065560 
0.006579 
0.493737 
1.223403 
1.213019 
0.180872 
1.126765 
1.738208 
5.140172 
0.074122 
0.514600 

0.0 
0.001881 
0.025612 
0.010476 
0.024161 
0.0 
0.000021 
0.0 
0.0 
0.006038 
0.000802 
0.0 
0.000210 
0.000042 
0.000003 
0.000801 
0.000089 
0.000004 
0.159883 
0.004579 
0.029241 
0.001780 
0.002196 
0.021830 
0.040164 
0.000058 
0.000184 

0.0 
0.000392 
0.088637 
1.063441 
0.0 
0.0 
0.000040 
0.0 
0.0 
0.019271 
0.069656 
0.0 
0.0 
0.003823 
0.001130 
0.008329 
0.009459 
0.000096 
0.007864 
0.035210 
0.894884 
0.008731 
0.012077 
0.095070 
0.225686 
0.001358 
0.001965 



APPENDIX C 
Regional Technical Coefficients Matrix, 1972, without Imports. 

1. l1vestock 

2. Crops 
3. Cool 
4. Construct1on 

5. Food 
6. Tobacco Manufactures 

7. Textde 
8. Lumber 
9. Furn1ture 

10. Pnnling 
11. Chem1cals 
12. Plastics 
13. Leather 
14. Stone and Clay 
15. Pnmary Metals 
1 6. Fabricated Metals 
17. Mechanical Machinery 
1 8. Electrical Machinery 
19. Transportation 
20. Communication 
21. Util1ty 
22. Wholesale Trade 
23. Retail Trade 
24. Fmance 
25. Services 
26. Federal Government 
27. State and local Government 

1. livestock 
2. Crops 
3. Coal 
4. Construction 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. Lumber 
9. Furniture 

1 0. Printing 
11. Chemicals 
12. Plastics 
13. Leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
I 9. T ronsportation 
20. Communication 
21. Utility 
22. Whole$CIIe Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State and Local Gowrnment 

Uvestock 

0.156205 
0.057023 
0.000205 
0.006034 
0.109377 
0.0 
0.000002 
0.000071 
0.0 
0.000188 
0.001786 
0.0 
0.000142 
0.000070 
0.0 
0.001365 
0.0 
0.0 
0.020245 
0.002556 
0.003173 
0.002975 
0.016792 
0.008681 
0.008890 
0.000011 
0.000020 

8 
Lumber 

0.0 
0.002390 
0.000450 
0.004719 
0.000033 
0.0 
0.000016 
0.262921 
0.000122 
0.000263 
0.010838 
0.001276 
0.000089 
0.007710 
0.000720 
0.013093 
0.001766 
0.000000 
0.023337 
0.003094 
0.011592 
0.004647 
0.002219 
0.006348 
0.017750 
0.000086 
0.000077 

2 

Crops 

0.061075 
0.009301 
0.000065 
0.014090 
0.0 
0.0 
0.000023 
0.000105 
0.0 
0.000461 
0.078189 
0.0 
0.0 
0.001153 
0.0 
0.000757 
0.0 
0.0 
0.017818 
0.003473 
0.009599 
0.005843 
0.021804 
0.040266 
0.044222 
0.000026 
0.0 

9 
Furniture 

0.0 
0.0 
0.000963 
0.004572 
0.001027 
0.0 
0.000264 
0.140396 
0.001550 
0.000564 
0.002172 
0.002365 
0.000066 
0.007177 
0.014673 
0.032246 
0.004394 
0.000153 
0.027802 
0.008064 
0.010195 
0.007044 
0.003188 
0.011410 
0.033811 
0.000265 
0.000008 

3 

Coal 

0.0 
0.0 
0.146661 
0.004197 
0.0 
0.0 
0.000007 
0.004028 
0.0 
0.000021 
0.003324 
0.0 
0.0 
0.002526 
0.001728 
0.009589 
0.015210 
0.0 
0.005275 
0.001204 
0.015690 
0.001711 
0.001092 
0.015824 
0.014415 
0.000063 
0.0 

10 
Printing 

0.0 
0.0 
0.000117 
0.004550 
0.0 
0.0 
0.000031 
0.000352 
0.000010 
0.167182 
0.021481 
0.002857 
0.000034 
0.0 
0.000309 
0.000993 
0.000746 
0.000012 
0.017207 
0.018882 
0.008835 
0.003946 
0.006443 
0.029004 
0.062316 
0.002691 
0.000060 

24 

4 

Construction 

0.0 
0.000243 
0.0 
0.000331 
0.0 
0.0 
0.000023 
0.056583 
0.000292 
0.000042 
0.001585 
0.0 
0.0 
0.094751 
0.004501 
0.002089 
0.000025 
0.000425 
0.033513 
0.004976 
0.001046 
0.006824 
0.053151 
0.006968 
0.056407 
0.000060 
0.000200 

11 
Chemicals 

0.0 
0.000588 
0.008952 
0.009964 
0.013730 
0.0 
0.000014 
0.003475 
0.0 
0.000369 
0.250550 
0.048269 
0.000003 
0.004644 
0.002588 
0.000314 
0.000712 
0.000005 
0.038217 
0.006168 
0.054843 
0.004660 
0.003378 
0.018224 
0.044080 
0.000364 
0.000261 

5 

Food 

0.220730 
0.018419 
0.000840 
0.002717 
0.179310 
0.0 
0.000012 
0.000075 
0.0 
0.006355 
0.003914 
0.001012 
0.000006 
0.000013 
0.000043 
0.004302 
0.000697 
0.0 
0.029629 
0.004115 
0.008485 
0.005020 
0.001975 
0.005225 
0.033548 
0.0001 10 
0.000100 

12 
Plastics 

0.0 
0.0 
0.007782 
0.006748 
0.007281 
0.0 
0.000004 
0.000520 
0.0 
0.000303 
0.342500 
0.034524 
0.000007 
0.000156 
0.000141 
0.000395 
0.002095 
0.000002 
0.023939 
0.005176 
0.019371 
0.004075 
0.007151 
0.011721 
0.035043 
0.000085 
0.000067 

6 
Tobacco 

Manufactures 

0.0 
0.039110 
0.000425 
0.000731 
0.000119 
0.105504 
0.000001 
0.000106 
0.0 
0.004238 
0.001344 
0.010252 
0.0 
0.0 
0.0 
0.000103 
0.000688 
0.0 
0.004195 
0.000699 
0.001577 
0.000681 
0.001714 
0.003159 
0.036157 
0.000228 
0.000005 

13 
Leather 

0.0 
0.0 
0.000365 
0.002692 
0.003181 
0.0 
0.000790 
0.021534 
0.000026 
0.001605 
0.002473 
0.001035 
0.030363 
0.0 
0.0 
0.021882 
0.005168 
0.000033 
0.017521 
0.010592 
0.011946 
0.009234 
0.004032 
0.017673 
0.055296 
0.000980 
0.0 

7 

Textile 

0.008840 
0.0 
0.000630 
0.002062 
0.001002 
0.0 
0.002585 
0.000473 
0.000032 
0.001174 
0.005684 
0.072587 
0.000405 
0.000951 
0.000001 
0.004300 
0.002211 
0.000047 
0.014629 
0.007844 
0.010198 
0.006870 
0.003602 
0.012918 
0.029189 
0.000528 
0.000046 

14 
Stone and Clay 

0.0 
0.0 
0.011611 
0.010075 
0.000698 
0.0 
0.000028 
0.003325 
0.000000 
0.000364 
0.019166 
0.006810 
0.000012 
0.154128 
0.002910 
0.002109 
0.013187 
0.000050 
0.073286 
0.007607 
0.046192 
0.004057 
0.003177 
0.013889 
0.033528 
0.000171 
0.000429 



APPENDIX C (Continued) 
Regional Technical Coefficients Matrix, 1972, without Imports. 

====================== 

1 • livestock 
2. Crops 
3. Coal 
4. Construction 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. lumber 
9. Furniture 

1 0. Printing 
11. Chemicals 
12. Plastics 
13. leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State and Local Government 

1. livestock 
2. Crops 
3. Coal 
4. Construction 
5. Food 
6, Tobacco Manufactures 
7. Textile 
B. lumber 
9. Furniture 

1 0. Printing 
11. Chemicals 
12. Plastics 
13. leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24, Finance 
25. Services 
26. Federal Government 
27. State and local Government 

15 
Primary 
Metals 

0.0 
0.0 
0.046159 
0.010699 
0.000040 
0.0 
0.000006 
0.002773 
0.000003 
0.000272 
0.012966 
0.000016 
0.000021 
0.004962 
0.049204 
0.014754 
0.012607 
0.000067 
0.050672 
0.004718 
0.038916 
0.005224 
0.001456 
0.004838 
0.030604 
0.000120 
0.000114 

22 
Wholesale 

Trade 

0.0 
0.0 
0.000080 
0.001386 
0.014985 
0.000085 
0.000025 
0.001246 
0.000034 
0.004049 
0.002896 
0.000150 
0.000322 
0.002253 
0.000179 
0.001158 
0.001272 
0.000149 
0.017863 
0.019967 
0.007098 
0.002851 
0.017399 
0.023557 
0.088466 
0.000540 
0.000414 

--------.. --~-------- ·------- -----------·----.--.. ------~·-·- ---------·---·-
16 

Fabricated 
Me~>als 

17 
Mechanical 
Machinery 

18 19 20 21 
Electrical Commu­

nication Machinery Transportation Utility 

0.0 
0.0 
0.000628 
0.004153 
0.000066 
0.0 
0.000012 
0.006523 
0.000106 
0.000321 
0.003647 
0.001956 
0.000093 
0.003627 
0.063321 
0.036101 
0.022566 
0.000056 
0.017630 
0.005686 
0.012058 
0.003209 
0.001775 
0.007661 
0.019016 
0.000121 
0.000035 

23 
Retail 
Trade 

0.0 
0.000022 
0.0 
0.003749 
0.000283 
0.0 
0.000004 
0.000101 
0.0 
0.001594 
0.000060 
0.000162 
0.000019 
0.000401 
0.0 
0.000447 
0.000034 
0.0 
0.001844 
0.008671 
0.022372 
0.000954 
0.003885 
0.030392 
0.042898 
0.002288 
0.002445 

------ -------------------
0.0 
0.0 
0.000369 
0.003812 
0.0 
0.0 
0.000008 
0.000827 
0.000028 
0.000199 
0.002065 
0.000290 
0.000059 
0.016355 
0.030177 
0.066941 
0.097243 
0.000173 
0.010249 
0.008277 
0.006497 
0.004593 
0.009238 
0.012612 
0.032066 
0.000192 
0.000044 

24 

0.0 
0.0 
0.000229 
0.004233 
0.0 
0.0 
0.000012 
0.000844 
0.000063 
0.001404 
0.012932 
0.011170 
0.000030 
0.013035 
0.006395 
0.040564 
0.012056 
0.017167 
0.008573 
0.014322 
0.010781 
0.004361 
0.016684 
0.015556 
0.050841 
0.000237 
0.000052 

25 

0.000009 
0.000304 
0.000213 
0 .. 032783 
0.000058 
0.0 
0.000017 
0.000054 
0.0 
0.001499 
0.001165 
0.0 
0.0 
0.000146 
0.001341 
0.001328 
0.001702 
0.000009 
0.109875 
0.012272 
0.004861 
0.004008 
0.010930 
0.019307 
0.029336 
0.000329 
0.016295 

0.0 
0.0 
0.000033 
0.023429 
0.0 
0.0 
0.000017 
0.0 
0.0 
0.019957 
0.000189 
0.0 
0.0 
0.000005 
0.0 
0.0 
0.0 
0.000058 
0.001812 
0.007727 
0.007072 
0.000494 
0.003035 
0.008807 
0.037137 
0.000552 
0.000132 

0.0 
0.0 
0.047777 
0.029779 
0.000044 
0.000004 
0.000003 
0.000024 
0.000000 
0.000228 
0.001342 
0.000063 
0.0 
0.000022 
0.000241 
0.0 
0.000008 
0.000034 
0.016025 
0.003417 
0.229225 
0.000556 
0.001014 
0.002915 
0.010287 
0.002644 
0.064122 

27 

Finance Services 

26 
Federal 

Government 
State and Local 

Government 

25 

0.005762 
0.001423 
0.000371 
0.034667 
0.000750 
0.000023 
0.000002 
0.000140 
0.000002 
0.003236 
0.001318 
0.000164 
0.000017 
0.000216 
0.000073 
0.000095 
0.000124 
0.000029 
0.005714 
0.007385 
0.004989 
0.000605 
0.007330 
0.038939 
0.037788 
0.001008 
0.002633 

0.000653 
0.000559 
0.000203 
0.008025 
0.024019 
0.000726 
0.000015 
0.000089 
0.0 
0.072892 
0.001731 
0.0 
0.000772 
0.001880 
0.000014 
0.011652 
0.000928 
0.000093 
0.006991 
0.017323 
0.017176 
0.002561 
0.015954 
0.024612 
0.072784 
0.001049 
0.007286 

0.0 
0.001732 
0.023576 
0.009643 
0.022241 
0.0 
0.000019 
0.0 
0.0 
0.005558 
0.000738 
0.0 
0.000194 
0.000039 
0.000003 
0.000737 
0.000082 
0.000003 
0.147174 
0.004215 
0.026917 
0.001639 
0.002021 
0.020095 
0.036971 
0.000054 
0.000169 

0.0 
0.000053 
0.012189 
0.146241 
0.0 
0.0 
0.000005 
0.0 
0.0 
0.002650 
0.009579 
0.0 
0.0 
0.000525 
0.000155 
0.001145 
0.001300 
0.000013 
0.001081 
0.004842 
0.123061 
0.001200 
0.001660 
O.Dl3073 
0.031035 
0.000186 
0.000270 



1. livestock 
2. Crops 

3. Coal 
4. Coostrvctic>n 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. Lumber 
9. Furniture 

1 0. Printing 
11. Chemicals 
12. Plastics 
13. Leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
19. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
2 5. Services 
26. Federal Government 
27. State and Local Government 

1 . Livestock 
2. Crops 
3. Cool 
4. Construction 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. Lumber 
9. Furniture 

1 0. Printing 
11. Chemicals 
12. Plastics 
13. leather 
14. Stone and Clay 
15. Primary Metals 
1 6. Fabricated Meta Is 
17. Mechanical Machinery 
18. Electrica I Mach lnery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State and local Government 

APPENDIX D 
Regional U-Al Inverse Matrix, without Imports. 

Livestock 

1.233957 
0.074172 
0.001326 
0.012022 
0.165602 
0.000023 
0.000008 
0.001204 
0.000004 
0.004335 
0.012395 
0.000836 
0.000207 
0.001757 
0.000382 
0.003053 
0.000388 
0.000010 
0.037166 
0.005834 
0.011071 
0.005406 
0.024596 
0.018176 
0.027205 
0.000203 
0.001674 

8 
Lumber 

0.000800 
0.003419 
0.002821 
0.010336 
0.001689 
0.000027 
0.000025 
1.357933 
0.000172 
0.003671 
0.022345 
0.003072 
0.000156 
0.013949 
0.002658 
0.019317 
0.003585 
0.000014 
0.040004 
0.006246 
0.025349 
0.006998 
0.005138 
0.012399 
0.032765 
0.000289 
0.002687 

2 

Crops 

0.077533 
1.014311 
0.002895 
0.020691 
0.014255 
0.000053 
0.000028 
0.002363 
0.000007 
0.006754 
0.109460 
0.005565 
0.000066 
0.004552 
0.000624 
0.002003 
0.000440 
0.000020 
0.030374 
0.007139 
0.024861 
0.007357 
0.027011 
0.049365 
0.062696 
0.000351 
0.002785 

9 
Fumltura 

0.001038 
0.000657 
0.003840 
0.009814 
0.003187 
0.000040 
0.000272 
0.192097 
1.001584 
0.005474 
0.008670 
0.003353 
0.000133 
0.011962 
0.018513 
0.037654 
0.006863 
0.000174 
0.041463 
0.011240 
0.021564 
0.008773 
0.006051 
0.017064 
0.047918 
0.000475 
0.002510 

3 

Coal 

0.000450 
0.000121 
1.173897 
0.007819 
0.001060 
0.000019 
0.000010 
0.007279 
0.000005 
0.002286 
0.014123 
0.000800 
0.000023 
0.005069 
0.003806 
0.013592 
0.020329 
0.000012 
0.010210 
0.002802 
0.027161 
0.002501 
0.002760 
0.021351 
0.023117 
0.000224 
0.002151 

10 
Printing 

0.001347 
0.000303 
0.002026 
0.010767 
0.003723 
0.000074 
0.000042 
0.001673 
0.000016 
1.209544 
0.037813 
0.005509 
0.000119 
0.001716 
0.000825 
0.002603 
0.001349 
0.000034 
0.028145 
0.025931 
0.020616 
0.005535 
0.010888 
0.041274 
0.089482 
0.003514 
0.002662 

26 

4 

Construction 

0.000927 
0.000628 
0.002920 
1.006207 
0.002749 
0.000061 
0.000031 
0.077980 
0.000305 
0.007226 
0.007622 
0.001345 
0.000073 
0.113813 
0.005684 
0.004836 
0.002312 
0.000453 
0.051731 
0.009241 
0.014861 
0.008349 
0.056463 
0.015159 
0.074622 
0.000401 
0.002783 

11 
Chemicals 

0.007486 
0.001889 
0.021486 
0.023337 
0.027008 
0.000065 
0.000025 
0.008543 
0.000008 
0.008393 
1.367689 
0.068541 
0.000074 
0.010587 
0.004277 
0.002308 
0.002156 
0.000033 
0.067348 
0.012555 
0.105291 
0.007774 
0.009293 
0.032546 
0.078526 
0.000986 
0.008912 

5 

Food 

0.334216 
0.042848 
0.002776 
0.010411 
1.265169 
0.000048 
0.000020 
0.001166 
0.000004 
0.015307 
0.013790 
0.002099 
0.000108 
0.001602 
0.000769 
0.007157 
0.001447 
0.000014 
0.053489 
0.008925 
0.020091 
0.008280 
0.011669 
0.016000 
0.058141 
0.000377 
0.002801 

12 
Plastics 

0.005712 
0.001117 
0.018829 
O.QJ 8822 
0.020602 
0.000060 
0.000015 
0.004687 
0.000006 
0.007661 
0.485993 
1.060165 
0.000073 
0.005373 
0.001990 
0.002257 
0.003557 
0.000026 
0.054196 
0.011680 
0.066191 
0.007485 
0.012757 
0.027143 
0.072060 
0.000632 
0.005969 

Tobacco 
Manufactures 

0.003965 
0.044462 
0.001204 
0.003091 
0.002501 
1.117989 
0.000004 
0.000512 
0.000001 
0.010167 
0.012922 
0.012561 
0.000041 
0.000632 
0.000167 
0.000904 
0.001028 
0.000007 
0.008300 
0.002453 
0.005861 
0.001412 
0.004326 
0.008025 
0.049054 
0.000380 
0.000913 

13 
Leather 

0.001981 
0.000400 
0.001936 
0.006708 
0.006628 
0.000057 
0.000821 
0.030977 
0.000036 
0.008609 
0.005513 
0.001590 
1.031379 
0.001520 
0.002030 
0.025313 
0.006843 
0.000051 
0.024443 
0.013635 
0.020430 
0.010306 
0.006649 
0.022995 
0.068529 
0.001231 
0.002300 

7 

Textile 

0.012207 
0.000898 
0.003232 
0.006164 
0.005673 
0.000034 
1.002595 
0.001511 
0.000035 
0.005560 
0.043834 
0.077630 
0.000458 
0.002312 
0.000676 
0.005422 
0.003022 
0.000059 
0.022840 
0.010326 
0.020809 
0.007862 
0.006230 
0.017948 
0.041365 
0.000720 
0.002142 

14 
Stone and Clay 

0.001176 
0.000280 
0.021483 
0.021178 
0.003640 
0.000046 
0.000039 
0.007395 
0.000009 
0.006077 
0.036376 
0.010245 
0.000064 
1.185496 
0.004972 
0.005174 
0.018232 
0.000085 
0.103703 
0.012786 
0.078768 
0.006067 
0.007840 
0.023403 
0.055071 
0.000595 
0.007755 



1. Livestock 
2. Crops 
3. Coal 
4. Construction 
5. Food 
6. Tobacco Manufactures 
7. Textile 
B. Lumber 
9. Furniture 

10. Printing 
11. Chemicals 
12. Plastics 
13. leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State and Local Government 

APPENDIX D (Continued) 
Regional U-A) Inverse Matrix, without Imports. 

15 
Primary 
Metals 

0.000627 
0.000166 
0.060850 
0.017688 
0.001940 
0.000037 
0.000011 
0.006011 
0.000012 
0.004675 
0.020535 
0.001184 
0.000064 
0.009053 
1.053917 
0.018697 
0.016569 
0.000093 
0.065297 
0.007805 
0.059719 
0.006512 
0.004619 
0.010627 
0.044145 
0.000415 
0.005395 

16 
Fabricated 

Metals 

0.000440 
0.000123 
0.006135 
0.008195 
0.001264 
0.000024 
0.000016 
0.010286 
0.000115 
0.003319 
0.008292 
0.002612 
0.000129 
0.006572 
0.070353 
1.041085 
0.027338 
0.000079 
0.027521 
0.007940 
0.022951 
0.004275 
0.003759 
0.011344 
0.029011 
0.000282 
0.002228 

17 
Mechanical 
Machinery 

0.000626 
0.000142 
0.004133 
0.008165 
0.001733 
0.000039 
0.000013 
0.002914 
0.000042 
0.004897 
0.005715 
0.000974 
0.000116 
0.023178 
0.040662 
0.078555 
1.110781 
0.00021 6 
0.020455 
0.011798 
0.016825 
0.006061 
0.012376 
0.018529 
0.046851 
0.000406 
0.001907 

18 
Electrical 

Machinery 

19 

Transportation 

20 
Commu­
nication 

21 

Utility 

0.000925 0.000682 0.000512 0.000370 
0.000203 0.000501 0.000116 0.000116 
0.002815 0.001548 0.000819 0.07 5143 
0.008552 0.042088 0.025370 0.053737 
0.002727 0.001625 0 001479 0.001083 
0.000054 0.000036 0.000037 0.000027 
0.000016 0.000022 0.000020 0.000008 
0.002546 0.003421 0.002007 0.004667 
0.000073 0.000013 0.000008 0.000016 
0.008095 0.006424 0.028266 0.003111 
0.025191 0.002889 0.001529 0.005078 
0.013293 0.000223 0.000193 0.000410 
0.000092 0.000038 0.000038 0.000022 
0.017542 0.005168 0.002997 0.006517 
0.010538 0.002075 0.000211 0.000973 
0.045036 0.002498 0.000716 0.001535 
0.015343 0.002421 0.000171 0.001650 
1.017487 0.000037 0.000077 0.000075 
0.016347 1.127097 0.004823 0.028241 
0.017573 0.015727 1.009568 0.006439 
0.021876 0.012967 0.011536 1.314689 
0.005380 0.005123 0.000990 0.001641 
0.019615 0.015811 0.005554 0.005362 
0.021397 0.025613 0.011947 0.008695 
0.065067 0.043092 0.045412 0.024889 
0.000499 0.000551 0.000742 0.003573 
0.002327 0.019641 0.001338 0.085019 

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

1. livestock 
2. Crops 
3. Coal 
4. Construction 
5. Food 
6. Tobacco Manufactures 
7. Textile 
8. lumber 
9. Furniture 

1 0. Printing 
11. Chemicals 
12. Plastics 
13. Leather 
14. Stone and Clay 
15. Primary Metals 
16. Fabricated Metals 
17. Mechanical Machinery 
18. Electrical Machinery 
19. Transportation 
20. Communication 
21. Utility 
22. Wholesale Trade 
23. Retail Trade 
24. Finance 
25. Services 
26. Federal Government 
27. State and Local Government 

22 
Wholesale 

Trade 

0.006185 
0.000898 
0.001173 
0.005778 
0.022316 
0.000180 
0.000030 
0.002271 
0.000037 
0.014829 
0.005355 
0.000543 
0.000418 
0.003680 
0.000541 
0.002836 
0.001771 
0.000169 
0.023766 
0.023284 
0.014357 
1.003594 
0.020386 
0.029624 
0.102777 
0.000833 
0.002612 

23 
Retail 
Trade 

0.000827 
0.000108 
0.002000 
0.007545 
0.002074 
0.000042 
0.000006 
0.000772 
0.000002 
0.006791 
0.000837 
0.000256 
0.000062 
0.001479 
0.000153 
0.001182 
0.000210 
0.000011 
0.004479 
0.010357 
0.031911 
0.001281 
1.005593 
0.033905 
0.050407 
0.002501 
0.005041 

24 

Finance 

0.008248 
0.002095 
0.001238 
0.038282 
0.003570 
0.000065 
0.000005 
0.003211 
0.000014 
0.008570 
0.003000 
0.000401 
0.000059 
0.004741 
0.000384 
0.000931 
0.000360 
0.000053 
0.010143 
0.009384 
0.009838 
0.001235 
0.010958 
1.043423 
0.047811 
0.001191 
0.003933 ---------------------------------------- --------

27 

25 

Services 

0.010003 
0.001920 
0.002401 
0.014247 
0.033600 
0.000888 
0.000022 
0.001514 
0.000007 
0.096742 
0.006609 
0.000737 
0.000879 
0.004226 
0.001161 
O.o13782 
0.001764 
0.000116 
0.014654 
0.022200 
0.029860 
0.003769 
0.019857 
0.033256 
1.093033 
0.001598 
0.010278 

26 
Federal 

Government 

0.008261 
0.002914 
0.030184 
0.019337 
0.029889 
0.000043 
0.000025 
0.001749 
0.000006 
0.012147 
0.003019 
0.000255 
0.000245 
0.002544 
0.000614 
0.002274 
0.001135 
0.000022 
0.169685 
0.008343 
0.040257 
0.002993 
0.006507 
0.027733 
0.052121 
1.000363 
0.005998 

27 
State and Local 

Government 

0.000700 
0.000271 
0.024340 
0.155320 
0.001958 
0.000042 
0.000012 
0.012284 
0.000047 
0.008059 
0.015426 
0.000969 
0.000044 
0.018502 
0.001386 
0.002844 
0.002368 
0.000095 
0.013910 
0.008166 
0.166704 
0.002912 
0.011598 
0.018883 
0.050426 
0.000782 
1.011682 



APPENDIX E APPENDIX F 
Ranked Output Multipliers. Ranked Employment Multipliers. 

1. Plastics 1.895 1. Uti11ty 6.166 

2. Food 1.878 2. Food 4.166 

3. Chemicals 1.877 3. Tobacco Manufactures 2.977 
4. Livestock 1.643 4. Chemicals 1.970 
s. Utility 1.633 5. Construction 1.766 
6. Stone and Cloy 1.617 6. Transportation 1.759 
7. Lumber 1.577 7. Finance 1.755 
8. State and Local Government 1.529 8. Plastics 1.741 
9. Printing 1.507 9. Lumber 1.651 

10. Crops 1.473 10. Stone and Clay 1.622 
11. Construction 1.468 11. Coal 1.611 
12. Furniture 1.462 12. Primary Metals 1.527 
13. Federal Government 1.428 13. Services 1.524 
14. Services 1.419 14. Printing 1.487 
15. Mechanical Machinery 1.418 15. Livestock 1.439 
16. Primary Metals 1.416 16. Furniture 1.411 
17. Coal 1.342 17. Crops 1.292 
18, Electrical Machinery 1.340 18. Wholesale Trade 1.289 
19. Transportation 1.337 19. Communication 1.220 
20. leather 1.302 20. Fabricated Metals 1.201 
21. Textile 1.301 21. Mechanical Machinery 1.186 
22. Fabricated Metals 1.295 22. Textile 1.158 
23. Tobacca Manufactures 1.292 23. Leather 1.137 
24. Wholesale Trade 1.290 24. Electrical Machinery 1.128 
25. Finance 1.213 25. Retail Trade 1.120 
26. Retail Trade 1.169 26. Federal Government 1.049 
27. Commun !cation 1.156 27. State and Local Government 1.037 

APPENDIX G 
Ranked lneome Multipliers. 

1. Livestock 2.593 
2. Utility 2.477 
3. Crops 2.284 
4. Chemicals 2.115 
5. Food 1.818 
6. Plastics 1.802 
7. State and Local Government 1.772 
8. Stone and Clay 1.583 
9. Lumber 1.572 

10. Tobacca Manufactures 1.556 
11. Finance 1.472 
12. Printing 1.429 
13. Furniture 1.383 
14. Services 1.379 
15. Mechanical Machinery 1.371 
16. Construction 1.361 
17. Primary Metals 1.323 
18. Transportation 1.288 
19. Coal 1.287 
20. Electrical Machinery 1.236 
21. Wholesale Trade 1.229 
22. Fabricated Metals 1.226 
23. Leather 1.212 
24. Fedenal Government 1.190 
25. Communication 1.168 
26. Textile 1.157 
27. Retail Trade 1.101 
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APPENDIX H 
Ranked Regional Output Leakage Multipliers, 1972. 

Multipliers Multipliers 

Rank Sec:tors 
with without Leakage 

Imports Imports Multipliers 
----------------------------------~--------~---------

1. Utility 
2. Food 
3. livestock 
4. Chemicals 
5. Plastics 
6. State and Local Government 
7. Leather 
8. Crops 
9. Tobacco Manufactures 

1 0. Services 
11. Lumber 
12. Printing 
13. Transportation 
14. Furniture 
1 5. Construction 
1 6. Stone and Clay 
17. Electrical Machinery 
18. Textile 
19. Wholesale Trade 
20. Finance 
21. Federal Government 
22. Retail Trade 
23. Primary Metals 
24. Mechanical Machinery 
25, Communication 
26. Fabricated Metals 
27. Coal 

1.936 
2.163 
1.888 
2.104 
2.120 
1.747 
1.495 
1.663 
1.470 
1.585 
1.737 
1.666 
1.490 
1.614 
1.615 
1.764 
1.487 
1.445 
1.418 
1.335 
1.540 
1.261 
1.506 
1.499 
1.227 
1.354 
1.400 

APPENDIX I 

1.633 0.302 
1.879 0.284 
1.643 0.245 
1.877 0.227 
1.895 0.225 
1.529 0.217 
1.302 0.192 
1.473 0.190 
1.292 0.177 
1.419 0.166 
1.577 0.159 
1.507 0.159 
1.337 0.153 
1.462 0.151 
1.468 0.146 
1.617 0.146 
1.340 0.146 
1.301 0.144 
1.290 0.127 
1.213 0.122 
1.428 0.111 
1.169 0.092 
1.416 0.089 
1.418 0.081 
1.156 0.071 
1.295 0.058 
1.342 0.057 

Ranked Regional Emplo;yment Leakage Multipliers, 1972. 

Rank Sectors 

1. Utility 
2. Tobacco Manufactures 
3. Food 
4. Transportation 
5. Finance 
6. Chemicals 
7. Services 
8. Construction 
9. Plastics 

1 0. Stone and Clay 
11. Lumber 
12. Printing 
13. Primary Metals 
14. Livestock 
15. Wholesale Trade 
16. Furniture 
17. Coal 
18. Communication 
19. Crops 
20. Retail Trade 
21. Leather 
22. Textile 
23. Electrical Machinery 
24. Fabricated Metals 
25. State and Local Government 
26. Federal Government 
27. Mechanical Machinery 

Multipliers 
with 

Imports 

13.147 
4.491 
5.440 
2.518 
2.414 
2.455 
1.905 
2.094 
2.052 
1.894 
1.898 
1.718 
1.750 
1.636 
1.479 
1.586 
1.774 
1.369 
1.440 
1.245 
1.256 
1.275 
1.204 
1.249 
1.069 
1.079 
1.211 

Multipliers 
without 
Imports 

6.166 
2.977 
4.166 
1.759 
1.755 
1.970 
1.524 
1.766 
1.741 
1.622 
1.651 
1.487 
1.527 
1.439 
1.289 
1.411 
1.611 
1.220 
1.292 
1.120 
1.137 
1.158 
1.128 
1.201 
1.037 
1.049 
1.186 

Leakage 
Multipliers 

6.981 
1.514 
1.274 
0.759 
0.658 
0.485 
0.381 
0.328 
0.311 
0.271 
0.247 
0.231 
0.223 
0.196 
0,189 
0.175 
0.163 
0.149 
0.148 
0.125 
0.118 
0.116 
0.076 
0.048 
0.032 
0.029 
0.024 



APPENDIX J 
Ranked Regional Income leakage Multipliers, 1972. 

Multipliers Multipliers 
with without Leakage 

Rank Sectors Imports Imports Multipliers 

1. Utility 3.371 2.477 0.893 
2. Livestock 3.275 2.593 0.681 
3. Crops 2.853 2.284 0.569 
4. State and Local Government 2.155 1.772 0.382 
5. Tobacco Manufactures 1.890 1.556 0.333 
6. Chemicals 2.445 2.115 0.330 
7. Food 2.122 1.818 0.304 
8. Finance 1.739 1.472 0.267 
9. Plastics 2.032 1.802 0.230 

10. Lumber 1.726 1.572 0.154 
11. Leather 1.355 1.212 0.143 
12. Services 1.522 1.379 0.142 
13. Stone and Clay 1.719 1.583 0.135 
14. Pnnting 1.556 1.429 0.126 
15. Furniture 1.504 1.383 0.121 
16. Transportation 1.399 1.288 0.111 
17. Construct1on 1.468 1.361 0.107 
18. Electrica I Machinery 1.339 1.236 0.103 
19. Textile 1.255 1.157 0.098 
20. Wholesale Trade 1.327 1.229 0.098 
21. Communication 1.244 1.168 0.075 
22. Primary Metals 1.386 1.323 0.063 
23. Retail Trade 1.162 1.101 0.060 
24. Mechanical Machinery 1.429 1.371 0.057 
25. Fed era I Government 1.232 1.190 0.042 
26. Fabricated Metals 1.263 1.226 0.037 
27. Coal 1.324 1.287 0.036 

30 



The Ohio State University 

Ohio Agricultural Research and Development Center 


	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101
	00000102
	00000103
	00000104
	00000105
	00000106
	00000107
	00000108
	00000109
	00000110
	00000111
	00000112
	00000113
	00000114
	00000115
	00000116

