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The primary objective of this study was to develop and test a 

methodology of constructing input-output models with reduced data 

requirements. The development of the hypothesis was based on eco- 

nomic base theory, input-output analysis, and expected relationships 

among groups of sectors in an economy. The hypothesis was that the 

technical coefficients representing purchases from residentiary sec- 

tors were constant for similar regions. 

The hypothesis was analyzed using nine small rural regions for 

which input-output models had previously been constructed.    Eight of 

the nine models were used to calculate average technical coefficients 

for purchases from residentiary sectors.    The output multipliers 

were then calculated using both the actual and average coefficients. 

These output multipliers were then examined to determine the 



feasibility of using the approach.    These results were compared with 

characteristics of the economies and of the basic industries in an 

attempt to gain insight into possible methods of improving the 

technique. 

Approximately 62 percent of the coefficients estimated resulting 

from the application of the average approach were less than . 3 differ- 

ent in absolute value from the coefficients   estimated from primary 

surveys.    There was a tendency to either over- or underestimate the 

output multipliers for a given region.    Selected characteristics of the 

economies and basic industries were not associated with over- or 

underestimation.    Further,   the differences resulting from the use 

of the average approach appear to be less than some of those created 

in adjusting the models for comparability. 

In conclusion,   the use of average technical coefficients shows 

promise in the construction of less data intensive industries and 

deserves further examination. 
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THE  APPLICABILITY   OF   SELECTED  PARAMETERS  OF  AN 
INPUT-OUTPUT   MODEL   TO  OTHER  SIMILAR   REGIONS: 

A  COMPARISON   OF   SMALL  RURAL  COUNTIES 

I.    INTRODUCTION 

The Problem 

The growing emphasis in the regional development area of 

applied economics has led to an increase in the importance in the 

analysis of the regional impacts of proposed policy alternatives. 

This emphasis has emerged from the decision-makers' need for in- 

formation concerning the consequences of changes in the economic 

base of a region.    These changes may result from various policy 

alternatives available;  such as the conservation,  preservation or 

development of the natural resources,   or the industrial development 

of a region.    The prediction of the economic consequences of these 

types of policy alternatives provides informational inputs into the 

decision-making process. 

An increase in the quality of these informational inputs will re- 

sult in an improvement in the decisions concerning the policy alter- 

natives and,   therefore,   to an improvement in the well-being of the 

persons in the region.       The decision-makers would prefer to have 

1. As used here, an increase in the quality of information 
refers to having more information at the same cost or equivalent 
information at a reduced cost. 



all of the information available before taking action.    However,  when 

selecting which information will be obtained and used in the decision 

process,   they must weigh the cost of obtaining it against the benefits 

derived from the improved decision.    In some cases they would like 

to obtain and use certain information,  but the cost outweighs the bene- 

fits resulting from the information.    In other cases the benefits re- 

sulting from a better decision are greater than the cost of obtaining 

the additional information,  but the funds are not available to obtain 

the information. 

Input-output analysis is frequently used to predict the economic 

impacts of proposed policy alternatives.    Many of these studies have 

used a sample of the business units within the region to obtain the 

data necessary to complete the transactions table.    This sampling 

procedure results in a high cost for the information derived from the 

analysis.    Although there are less costly procedures,   such as eco- 

nomic base studies,  for predicting economic impacts,   input-output 

analysis yields a more detailed analysis of these impacts. 

The problem is whether an improvement in the quality of infor- 

mation can be achieved through a reduction in the cost of applying 

input-output analysis.    Also,   if the cost of application can be reduced, 

will the quality of information generated from the analysis be com- 

parable ? 



Approach 

Economic base studies and input-output models are used to 

evaluate the economic impacts of proposed changes in economies of 

regions.    An input-output model gives more detailed impacts than 

does the economic base.    However,   it is very costly to construct an 

input-output model,   even for a relatively small region.    The problem 

then is,   can input-output models be constructed for lower costs? 

The most obvious method of reducing the cost would be to re- 

duce the data requirements of constructing regional input-output 

models. If constant relationships among sectors or groups of sec- 

tors of regional economies are known, this information can be used 

to reduce the data requirements of constructing an input-output 

model of a region. This reduction in the data requirement would in 

turn reduce the cost. 

This research will hypothesize some constant relationships 

within small,   regional economies and analyze the validity of the hypo- 

thesis.    The approach will be to first construct a hypothesis concern- 

ing the constant relationships.    Economic base theory and input- 

output analysis are discussed and used to develop the hypothesis in 

Chapter II. 

The next step will be to find data which is appropriate to analyze 

the hypothesis.    Several small,   rural regions for which input-output 



models have previously been constructed will be used in the study. 

Brief descriptions of these regions are presented in Chapter III,    The 

discussion of the adjustments required to make these models com- 

parable is given in Chapter IV. 

After the regions were selected and the models adjusted for 

comparability,  data from these regions are used to examine the 

hypothesis.    The procedure and results of the analysis are presented 

in Chapter V.    The results are examined in Chapter VI and the impli- 

cations and conclusions are in Chapter VII. 



II.    THEORY  AND  HYPOTHESIS 

Economic Base Theorv 

The economic base of a region consists of those activities 

which provide the employment and income on which the rest of the 

economy of the region depends.    It is generally accepted that these 

activities are those industries which produce goods and services for 

2 
export.       These are called basic industries and their exports result 

in the flow of money into the region as income to the factors of pro- 

duction employed in these industries.    This income is then used to 

buy goods and services from the other industries of the region.    The 

industries which produce for local consumption are called service or 

residentiary industries. 

According to economic base theory,   the economic growth of a 

region is dependent upon the expansion or growth of the basic or 

exporting industries within the region (North,   1955; and Bell,   1967). 

The expansion of these industries is a function of the comparative 

advantage they have in the given region over other regions,   such as 

the natural resource base of the region. 

As Tiebout points out (Tiebout,   1956b),  the size of the region 

2.    Exported goods and services are all of those which are 
either sold outside the region being considered or consumed locally 
by non-residents,   including those sales to other regions in the same 
country. 



is an important factor in determining whether the economic growth 

of the region is dependent upon its export base.    The economic 

growth of the world is not dependent upon its export base since the 

world has no exports.    But as the region of consideration becomes 

smaller,   its dependence on its export base for economic growth in- 

creases.    Thus,  for small regions,   a major determinant of economic 

growth is the export base of that region. 

An increase in the income to the basic industries results in an 

increase in regional income.    Since the activity of the residentiary 

sector is a function of the total regional income,   this will lead to an 

increase in the residentiary income (Tiebout,   1956a; and Garnick, 

1970). 

Many methods of measurement of the level of activity of an in- 

dustry can be used in economic base analysis.    Some of the possible 

units of measurement are the value of sales,  value added,  and em- 

ployment (Tiebout,   1962; and Andrews,   1953). 

Value of sales measures the total value of economic transac- 

tions taking place within the economy of the region being considered. 

Value added is the sales of a firm minus the cost of inputs purchased 

from other firms.    The use of employment as a measure of the eco- 

nomic base consists of determining the number of jobs in each firm. 



Input-Output Theory 

There are interdependencies among economic activities within 

a region.    One of the methods,  previously discussed,  for analyzing 

the effects of these interdependencies of a proposed economic change 

is the economic base study.    The economic base study predicts the 

total economic,  direct and indirect,   impacts of the proposed change 

on the region.    However,   in many cases there is a desire for a more 

detailed analysis of the economic impacts of the proposed change. 

Input-output analysis is often used to predict the economic 

impacts of a proposed change when a more detailed analysis is de- 

3 
sired.       An input-output model gives more information than the 

economic base model.    The input-output model gives an estimate in 

the change in total economic activity given a one dollar change in the 

final demand for the products of each of the sectors in the model. 

This total change can be disaggregated into direct,   indirect,   and 

induced changes.    These types of changes can be calculated for each 

sector in the economy.    The input-output model also allows for a 

more specific analysis of the impacts (i. e.   the input-output model 

allows an analysis of how individual as well as groups of sectors will 

change given the initial change). 

3.    The authors of two common texts on input-output analysis 
are Miernyk (1965) and Chenery and Clark (1959). 



The input-output model begins with a transactions matrix which 

describes the flow of goods and services between the various sectors 

4 
of economy for a given time period.       An example of a transactions 

5 
matrix with three sectors is presented in Table 1. 

Table 1.    An example of a transactions matrix. 

Purchasing Sectors Final   0   Total 

12 3 Use Use 

ao 1 

" o d -2              2 
TJ O 
O 0) 
h CO 
k 3 

Value Added 

Total Purchases 

xll X12 X13 Yl Xl 

X21 X22 X23 Y2 X2 

X31 
X
32 

X33 Y3 X3 

V
1 

V2 V3 Vf 

X
1 

X2 X3 

4. For a discussion of the aggregation of firms into sectors 
see p.   34 of Chenery and Clark (1959). 

5. It should be noted that there is often a distinction made be- 
tween "input-output" and  "from-to " models.    Input-output models 
usually refer to models which focus on technological relationships, 
while from-to models generally emphasize the trade relationships 
within the economy.    Although the transaction matrix presented here 
represents the trade relationships and is technically a from-to model, 
it 'will be referred to by the more common term of an input-output 
model in the text.    For further discussion of this distinction see 
p.   167-175 of Leven (1961). 



Each of the sectors appear in the matrix twice:    once as a 

"producing sector" or a row vector and again as a "purchasing sec- 

tor" or a column vector.    The   i       row of the matrix shows how the 

total output of sector  i (i '■= 1,   2,   3) is distributed among the various 

sectors in the economy.    The  j      column of the matrix shows the 

composition of input purchases by sector  j(j = 1,   2,   3) from the vari- 

ous sectors in economy.    The  X..'s  are intersectoral flows which 

can be interpreted in either one of two ways.    An  X.. can represent 

the flow of goods and services from sector  i  to sector  j  or it can 

represent the flow of money from sector j  to sector  i. 

The sum of the X..'s over   i   is the amount of the output of sec- 

tor   i  which is used as inputs by the various sectors in the economy 

(Chenery and Clark,   1959): 

3 

I X..     =     W. (i = 1,   2,  or 3) (1) 

where  W.   is the total intermediate use of the output of sector i. 
i 

The remainder of the output of the   i       sector is consumed as a 

"final good. "   In the transactions matrix,   this use is represented by 

the final use vector.    The   Y.'s (i =  1,   2,   3) of this vector represent 

the amount of sector   i's   output which is final consumption rather 

than intermediate use.    Final use is referred to as the  "exogenous"   \ 

or autonomous portion of the system since it is not dependent upon     > 
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the level of economic activity of the economy. 

The last column of the transactions matrix is the total output of 

the various sectors in the economy.    The total output of sector   i  is 

represented by  X. and is the sum of all intermediate and final uses 

of its output (Chenery and Clark,   1959): 

3 

X.    =    >      X..   +   Y. (i = 1,   2,  or 3), (2) 
1 L-J IJ 1 

or using equation (1): 

X.    =   W.    +   Y. (i = 1,   2,  or 3). (3) 
ill 

The sum of the  X..'s over  i  is the amount of inputs which the 

.th . 
j      sector purchases from the various sectors in the economy 

3 

I 
i= 1 

X..   =   U. (j = 1.   2,   3) (4) 

where   U.   is the total use by sector  j   of inputs purchased from 

other endogenous sectors. 

The remainder of the inputs used by sector  j   are called  "pri- 

mary" inputs in the sense of not being produced within the system 

6.    In an open input-output model the final demand is usually 
made up of consumption,   investment and inventory accumulation,  pur- 
chases by government,   and exports.    However,  households or govern- 
ment sectors may be included in the processing portion of the trans- 
actions matrix,  making the model closed with respect to the component 
which is included in the processing portion of the matrix. 
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(Chenery and Clark,   1959,  p.. 17).    The purchase of primary inputs 

is represented by the value added row of the transactions matrix. 

The amount of primary inputs purchased by sector j  is represented 

by   V. (j =  1,   2,   3).    The value added row includes gross inventory 

depletion,   imports,  payments to government for services rendered, 

depreciation allowances on capital equipment,   and payments to house- 

7 
holds for services.      This row of primary inputs is called value 

added because payments to these factors of production is the increase 

in the value resulting from the production process of the sector.    A 

sector takes produced inputs from within the system and produces a 

product of greater value.    The increase in value reflects payments 

to the primary factors of production. 

Some of the components of final demand may also purchase 

primary inputs.    For example,   government or households may hire 

labor services,  which is the use of a primary input.    This use by all 

components of final demand is reflected in the transactions matrix 

by  Vf. 

The last row of the matrix is the total purchases of the various 

sectors.    The total purchases of sector j  are represented by X.  and 

are equal to the purchases of inputs from the   i   sectors within the 

system plus purchases of primary inputs: 

7.    Payments to the government or households for services 
would not be included in value added if the model is closed with re- 
spect to these components.    See p.   11 of Miernyk (1965). 
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3 

X     =   y      X..   +   V. (j =  1,   2,   or 3) (5) 

i= 1 

or by using equation (4): 

X.    =   U.     +   V. (j =  1,   2,   or 3). (6) 
J J J 

The total output of a sector is represented by  X. and the total 

inputs purchased by a sector are represented by  X..    For each sec- 
J 

tor,   its total output is equal to its total purchases of inputs: 

X.    =   X.      where (i = j) and (i, j = 1,2, or 3) 

The above condition is based on Euler's Theorem which says that 

given a linear homogeneous production function,   the sum of the mul- 

tiplication of the marginal products of the inputs times the respective 

quantities of the inputs is equal to the total product (Henderson and 

Quandt,   1971,  p.   81-82). 

Technical Coefficients 

The transactions matrix is used to derive the matrix of techni- 

cal coefficients.    A coefficient in this matrix represents the amount 

of inputs required directly from sector   i  to increase the production 

of sector  j  by one dollar.    It is assumed that the level of inputs pur- 

chased by a sector is linearly dependent on its level of output.    By 

implementing this assumption,   the technical coefficient,  a..,   can be 
J 
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derived.    The  X..  in the transactions matrix is the purchase of inputs 

by sector  j  from sector  i  and  X.   is the total output of sector  j. 

Therefore,   the technical coefficient,   a..,   indicates the amount of in- 

puts purchased by sector  j  from sector  i  per unit of output of sec- 
0 

tor  j: 
X.. 

-       -       lJ- (i, j =  1, 2, or 3). (7) 
ij Xj 

where   a. . = the technical coefficient. 

Solving equation (7) for  X..   and  substituting this into equation (2),   a 

new equation for total output of a sector is obtained: 

3 

X.    =    )      a..X.   +   Y. (i =  1,   2,   or 3). (8) 
i        Li       ij   J i 

j=l 

The technical coefficients illustrate the direct dependence 

which exists among the sectors in the economy.    For example,   if 

there is an increase in output of one sector,   these coefficients show 

how much the various sectors will have to increase their outputs to 

satisfy the increase in direct input requirements of that sector. 

Direct and Indirect Coefficients 

The technical coefficients do not explain the total increase in 

output in the economy resulting from an increase in the final demand 

of one  sector.    As the various sectors increase their output to meet 

the increased input needs of the sector which had the original increase 
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in final demand, they also need more inputs. Thus the various sec- 

tors must increase their outputs to fill this additional need. This 

continues until the incremental changes approach zero. The total 

effect which an exogenous change in the demand of one sector will 

have upon the entire economy is described by the matrix of direct 

and indirect coefficients. 

The matrix of direct and indirect coefficients,   can be obtained 

from the system of total output equations.    This system is given by 

equation (7) and in a three-sector case is 

3 

j = l 

■      =   Y    a-.X.   +   Y. 
i      L     ij j i 

,vl a,.X.   +   Y_ 

j=l 

X_    =    >     a,.X.   +   Y 
3 LJ       3J   j 3 

This system can be rewritten in matrix notation as: 

X   =   AX   +   Y, (9) 

where  X   is a column vector of total output,  A is a matrix of 

technical coefficients,   and   Y   is a column vector of final 

demands. 

In the example used in this chapter,  which has three sectors,   equation 



(9) is as follows: 

15 

"xl" 

X2 
= 

X3_ 

a a a 
11 12 13 

a a a 
21 22 23 

a a a 
31 32 33 

~xl" *Yl' 

• X2 
+ Y2 

X3. Y3. 

This equation is the example of a three-sector case,  but this also 

holds for a system in which there are  n   sectors. 

Rearranging equation (9) yields: 

X - AX   =   Y. (10) 

In order to carry out the subtraction the  X  matrix can be multiplied 

by an identity matrix,   since   IX = X  this gives: 

IX - AX   =    Y, (11) 

where   I  is an identity matrix of the same dimensions as the  A 

matrix. 

Factoring  X  out of the left side of equation (11) yields: 

(I - A)X   -   Y. (12) 

To solve equation (12) for  X,  an operation corresponding to 

division in elementary algebra is applied.    In a single equation 

ax = y,   to solve for  x; y   is divided by  a,  which is equivalent to mul- 

tiplying  y by its reciprocal,   —   or  a     .    The matrix operation corre- 
3. 

spending to this is called matrix inversion,   and results in the 
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reciprocal or inverse matrix,   A     .    This is the matrix which when 

multiplied by the   A matrix gives the identity,   I. 

Now both sides of equation (12) can be multiplied by the inverse 

of the   (I - A) matrix which yields: 

(I - A)"1 (I - A)X   =    (I - A)"1 Y, 

and substituting   (I - A)      (I - A)    =   I   gives: 

X   =    (I - AJ^Y, 

since   IX = X. 

The   (I - A)       or "R" matrix is called the matrix of direct and 

indirect coefficients.    Each of the coefficients,   r..,   shows the total 

increase in output for a dollar increase in the final demand for sector 

j's output.    They take both the direct and indirect effects into account. 

Output Multipliers 

By summing the columns of the   (I - A)       or "R" matrix the out- 

put multipliers are derived.    The multipliers  shows the total increase 

in the output of the economy resulting from an increase of one dollar 

in the final demand for sector  j's output.    That is,   the total increase 

in output is the sum of the increases in output of all the sectors in the 

economy. 
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Development of the Hypothesis 

The sectors of an input-output model can be divided into two 

categories;  residentiary and basic,  which are the ones considered in 

economic base theory.    According to this theory,   the aggregate in- 

come of the residentiary sectors is a function of the total income of 

the region.    Thus,   two regions with the same gross regional product 

would have the same total income to the residentiary sectors. 

When constructing an input-output model,   the  sectors are de- 

fined  so that the output of each is unique.    These unique products are 

used as inputs by other sectors in the economy.    Thus,   they are 

unique inputs for these sectors.    If they are unique in the production 

process,   it follows that they would be used in fixed proportions.    That 

is,  there is no substitutability among the inputs.    This situation is 

represented by right-angled,   straight lined isoquants.    Therefore, 

for any input price ratio and any level of output,   the inputs used in 

the production process would be combined in fixed proportions. 

Thus,   it would  seem that the outputs of the residentiary sectors 

would be used in fixed proportions to each other as inputs for the vari- 

ous sectors in the economy.    For example,   if a given sector in one 

region purchases twice as much from one residentiary sector as an- 

other,   a comparable sector in another region would be expected to 

purchase inputs from the equivalent sectors of its region in the same 

proportion. 
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The previous two propositions taken together implies that a por- 

tion of the technical coefficients matrix should be the same for com- 

parable regions.    That portion of the matrix which is hypothesized to 

be similar across regions is that part which represents the proportion 

of total purchase of each of the sectors in the economy from each of 

the residentiary sectors. 

A four-sector example can be used to demonstrate the portion 

of the technical coefficients matrix which should not vary across re- 

gions.    Assume there are two residentiary sectors (1 and 2) and two 

basic sectors (3 and 4) in the example. 

The transactions matrix for the four-sector model is given in 

Table 2. 

Table 2.    Four-sector transactions matrix. 

Purchasing Sectors Final        Total 
12 3 4 Demand       Use 

bo 

X)    u 
O    0) 

OH 

Value Added 

Total Purchases 

xn X12 X13 X14 Yl Xl 

xzi X22 X23 X24 Y2 X2 

X31 X32 X33 X34 Y3 X3 

X41 X42 X43 X44 Y4 X4 

vl V2 V3 V4 Vf 

xl X2 X3 X4 
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This could be the transactions matrix for any region.    If the hypothe- 

sis presented holds true,   there will be certain relationships which 

will be true for all comparable regions.    First,   each sector pur- 

chases a proportionate amount of its total inputs from the residentiary 

sectors.    This is shown in the following relationships: 

Xll    +   X21    =   bXl' (13a) 

X12    +   X22    =    cX2) (13b) 

X13   +   X23    =   dX3'   and (13C) 

X14   +   X24   =    eX4' (13d) 

where  b,   c,  d,   and   e  are constants which are less than one. 

Second,   the outputs of the residentiary sectors are used in fixed pro- 

portions to each other as inputs for the various sectors.    This is 

shown in the following relationships: 

X11     =     fX21, (14a) 

X12     =     gX22, (14b) 

X13     =     hX23'   and (14C) 

X14     =     kX24, (14d) 

where  f,   g,  h,   and   k  are constants. 

Using relationships (13a - d) and (14a - d),   some of the X..'s in 

the transactions matrix can be solved for in terms of the constants of 
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the relationships and the  X.'s.    Using relationships (14a) and solving 
J 

for  X.,,  in terms of  X, ,  gives: 
21 11 5 

x2i =  F xir 

and substituting this into equation (13a) yields: 

xii + rxii = bxi' 

or solving for  X       and  simplifying, 

X        -   -^-   X xii  "  i +f  xr 

Using these same two relationships (13a and 14a) and substituting 

(X =   fX     ) into (13a) yields: 

«21 + X21  = bXi' 

or solving for X       and simplifying, 

x2i = ITT xr 

By using this same procedure with the other relationships in 

combinations of two (13b and  14b,   13c and 14c,  and  13d and  14d),   cer- 

tain of the other  X..'s can be expressed in terms of constants and the 
ij 

X.'s.    The results are as follows: 
J 

X,_    =   ~,   ;        X   , 12 1 + g       2 

X22   =    1 + g   X2' 
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v- -      dh      x 
X13   "    1  +h  X3' 

X23   =    1 +h X3' 

X14   =   iVk  X4'   and 

X
24   =    1  +k  X4- 

Thus,   the transactions matrix can be rewritten by substituting in 

these values for their respective  X. .'s,  which yields: 

Table 3,    Four-sector transactions matrix after substitution. 

Purchasing Sector Final    Total 
12 3 4 Demand   Use 

ti m 
.r-l u o n 
=1 ■U) 

TD U 
0 0 
U w 
& 

bf v £I_v ^iLv e-^-v v v 
l+f    1 l+g    2 1+h    3 l+k    4 1 1 

H n H p 
;X, X„        T-^X„        -r-rX.        Y, X, 

l + f    1 l+g    2 1+h    3 l+k    4 2 2 

X31 X32 X33 X34 Y3 X3 

X41 X42 X43 X44 Y4 X4 

Value Added V, V^ V0 V, V, 
1 2 3 4 f 

Total Purchases X, X., X0 XA 12 3 4 
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Using this transactions matrix and  solving for the matrix of technical 

X.. 
coefficients   (A)  where  a. ij 

ij X; 

X, 

X 
41 

X 
1 

,   yields: 

J 

bf 
1 + f 1+g 

dh 
1+h 

ek 
1+k 

b c d e 
1+f i+g 1+h 1+k 

X31 X32 
X33 X34 

X, 

X 
42 

X. 

X, 

X 
43 

X, 

X 

X 
44 

X 

Since b,   c,  d,   e,  f,  g,  h,   and  k are constants,   the first two rows of 

technical coefficients are constants.    These particular coefficients 

will be the  same from one region to another,  provided the relation- 

ships presented in  (13a - d)   and   (14a - d)  hold over the regions. 

As can be  seen from this example,   if the hypothesized relation- 

ships hold,   a portion of the matrix of technical coefficients will be 

constant from one region to another.    Thus,   in the application of 

input-output models to comparable regions,   the portion of this ma- 

trix which represents the purchases of the various sectors from the 

residentiary sectors would not have to be recalculated.    This would 

decrease the amount of data required and,   therefore,   the cost of the . 

collection of the data for the model. 
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There has been some work done which supports the propositions 

upon which this hypothesis is based.    There is some evidence that the 

economic activity in each of the residentiary sectors is related to the 

total economic activity of the region (Garnick,   1969).    In this study 

the simple correlations between employment in each of 17 residentiary 

industries,   total regional employment,   and total regional population 

were calculated.    Cross-sectional data consisting of these measures 

from  167 regions for I960 were used for the computations.    The low- 

est correlation coefficient between employment in any of the  17 resi- 

dentiary industries and total population of the region was .8697,  while 

the lowest between employment in any of the  17 residentiary industries 

and total employment in the region was .8636. 

In the same study Garnick finds evidence to support the second 

proposition,   that the outputs of the residentiary sectors are used in 

fixed proportions to each other as inputs for the various sectors. 

The correlation coefficient between employment in each of the 17 resi- 

dentiary and employment in each of the other residentiary was calcu- 

lated.    In this case the lowest value obtained was  .7267, while most 

of the values obtained were above  .9000.    This indicates that resi- 

dentiary sectors move up and down across regions in approximately 

fixed proportions. 

Although Garnick used employment in the residentiary indus- 

tries,   total employment of the region,  and population of the region; 
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it would be expected that the correlations obtained by using output of 

the various residentiary industries and output of region would have 

been similar.    This is because these measures (population,   employ- 

ment,   and output) generally move together (Tiebout,   1962,  p.   45). 
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III.    REGIONS  CONSIDERED 

This study uses nine previously compiled regional input-output 

models for the following areas:    Sullivan County,   Pennsylvania 

(Gamble,   1967); Cameron County,   Pennsylvania (Glass and Gamble, 

1967); Itasca County,  Minnesota (Hughes,   1970); Door County,   Wis- 

consin (Strang,   1970); Teton County,   Wyoming (Rajender,   Harmston, 

and Blood,   1967); Grant County,   Oregon (Bromley,   Blanch and 

Stoevener,   1968; and Haroldson and Youmans,   1972); Clatsop County, 

Oregon (Collin,   1970; and Collin,   Youmans,   and Stoevener,   1973); 

Klamath County,   Oregon (Reiling,   1971); and Yaquina Bay,   Oregon 

(Stoevener,   et al. ,   1972).    These regions were selected because they 

are relatively comparable and they represent several geographic 

areas of the United States. 

Comparable Regions 

Two regions may be comparable or similar in many respects. 

The regions may have some of the same geographic characteristics. 

These characteristics include geographic size,  kind of terrain,   and 

distance from a major population center.    The regions can also be 

similar in terms of economic characteristics.    These include total 

economic activity in the region,   income per capita,   economic base of 

the  regions,   and distance from a major center of economic activity or 

metropolitan area.    Many more economic and geographical 
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characteristics could be considered, but these are assumed to be the 

major factors affecting the comparability of regions. 

The above-mentioned factors do affect  the economic compara- 

bility of regions,  but some are more important than others.    The 

economic characteristics would naturally be of greater importance 

than the geographic characteristics when considering the comparison 

of the economic structures of different regions.    The type of economy 

being considered is very important.    For example,   the comparison of 

the structure of two small rural,   regions would be a feasible under- 

taking.    However,  when comparing a small rural region with a metro- 

politan area,   one would not expect to find many similarities in their 

economic structures.    The retail business establishments in a metro- 

politan area sell goods and services to persons outside the immediate 

area,   while the retail business establishments in rural areas sell 

primarily to persons in the immediate area. 

The economic base of a region is a major determinant as to 

whether the region is rural or metropolitan.    For example,   the basic 

industries of a rural region are generally natural resource based, 

such as agriculture and forestry,  while the basic industries of a 

metropolitan area are generally human resource based,   such as 

manufacturing. 

When examining the residentiary sectors of two rural regions 

for similarities,   the degree of self-sufficiency of the regions is a 
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major factor in determining the comparability of the regions.    The 

degree of self-sufficiency of a region in general is a function of the 

remoteness of the region or the distance from a metropolitan area, 

and its size.    When a region is close to a metropolitan area,  many of 

the residents and business firms will obtain a large portion of their 

purchases from business establishments in the metropolitan area. 

The residents and business firms of a region located a greater dis- 

tance from a metropolitan area will purchase a large portion of their 

goods and services in the immediate area.    Therefore,   two rural 

regions which are of approximately the same remoteness from a 

major center of economic activity would be expected to have similar 

types of residentiary industries. 

As the economic size of a region of a given geographic size in- 

creases,   it implies more firms and residents.    This will give busi- 

nesses which potentially supply or extend services to residents and 

firms a greater market.    In turn,   these non-basic businesses have 

an incentive to locate in the region. 

However,   if,  for analysis or political reasons,   two regions 

which are both relatively remote and of the same economic and geo- 

graphic size are combined into one region,   the  structure of the econ- 

omy would not be significantly altered.    The same businesses would 

operate in the area.    New businesses would not be expected to locate 

in either region after the artificial combination.    This type of regional 
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expansion will not affect the potential market for any industry's 

output. 

When comparing the economic structure of various regions,   it 

would be preferable to have regions which are similar in all of the 

above-mentioned characteristics.    However,   it would be difficult to 

find many regions which are exactly alike with respect to all these 

characteristics.    Although the areas of analysis selected for this 

study do have substantial variation in some of the characteristics 

mentioned,   they are basically similar with respect to the more impor- 

tant characteristics.    The regions used in the  study are considered to 

be rural areas since their basic industries are primarily natural re- 

source based.    The basic industries are primarily agriculture,   for- 

estry,   commercial fishing,  or some combination of these.    They are 

also all relatively remote from any large metropolitan area.    There- 

fore,   the economic structure of the residentiary industries should be 

similar. 

Sullivan County,   Pennsylvania 

Sullivan County lies almost entirely within the Allegheny moun- 

tain section of Pennsylvania's Appalachian plateau.    The county has a 

land area of 478  square miles,   of which approximately 78 percent is 

in some type of forest cover.    About 29 percent of the land in the 

county is publicly owned.    The largest private holdings are owned by 
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commercial lumber interests. 

About 20 percent of the total land area was used for agricultural 

purposes in 1959.    Dairying is the primary source of agricultural in- 

come,   accounting for approximately 86 percent of total income from 

the sale of crops and livestock products. 

The population of Sullivan County was 6,251  in I960.    The total 

level of economic activity in the region or gross regional product was 

$38, 514,000 (Gamble,   1967). 

Cameron County,  Pennsylvania 

The land area of Cameron County is approximately 400 square 

miles,   of which about 95 percent is covered by forest.    The county is 

located in the Allegheny mountain area of Pennsylvania. 

The major source of income in the county is manufacturing; 

which includes metal working,  printing and publishing,  wood products, 

electrical,  and metal recovery.    The population of Cameron County 

was 7, 586 in I960 and the gross regional product for the county was 

$78,296,000 in 1965 (Glass and Gamble,   1967). 

Itasca County,  Minnesota 

Itasca County is located at the western tip of the Mesabi Range 

iron reserves and has a land area of 2,824 square miles. There are 

approximately 2,343  square miles of commercial forest which 
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accounts for approximately 83 percent of the land area in the county. 

A little less than 10 percent of the land in the county is used for 

agricultural purposes.    However,   the total value of all agricultural 

products was $2. 4 million in 1964.    Approximately 73 percent of the 

sales of agricultural products were livestock and livestock products. 

The population of Itasca County was about 35,000 in 1966.    The 

level of economic activity or gross regional product was $295, 175, 000 

in 1966 (Hughes,   1970). 

Door County,   Wisconsin 

Door County is located in northern Wisconsin and is bordered 

on three sides by Lake Michigan,   including Green Bay.    The land area 

of the county is 491  square miles.    The basic industries in Door 

County are agriculture and manufacturing.    The agricultural and 

manufacturing sectors accounted for $15 and $35 million of the gross 

sales in the county,   respectively. 

The population of Door County was  19, 550 in 1968.    The level of 

economic activity in the county or  gross   regional  product was 

$263,695,000 in 1968 (Strang,   1970). 

Teton County,   Wyoming 

Teton County is located in western Wyoming and has a land area 

of 2,873 square miles.    The land in the county is used primarily for 
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grazing,   recreation,  and timber production.    Approximately 2, 188 

square miles or 76 percent of the county's land area is forest cover- 

ed.    Sales of agricultural products were about $2 million in 1964. 

The population of Teton County in 1965 was 3, 900.    The gross 

product of the region was $61,782,115 in 1965 (Rajender,  Harmstrom, 

and Blood,   1967). 

Grant County,   Oregon 

Grant County,   located in the Blue Mountains of east-central 

Oregon,  has a land area of 4,532 square miles.    Its economy is typi- 

cal of most range livestock-timber areas.    The forestry industry con- 

sists primarily of harvesting logs from federal lands,  processing the 

timber and exporting the cut lumber out of the county.    The agricul- 

tural sector of Grant County is predominantly range lovestock produc- 

tion,   with the grazing of federal lands being the primary source of 

forage. 

The population of Grant County was 7,726 in 1964.    The gross 

product or total level of economic activity in the region was estimated 

to be $78,388,000 in 1970 (Haroldsen and Youmans,   1972; and Brom- 

ley,   Blanch,   and Stoevener,   1968). 

Clatsop County,   Oregon 

Clatsop County is located in the northwest corner of Oregon at 
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the mouth of the Columbia River.    The county contains 805 square 

miles of which most is in the Coastal Mountain Range and covered with 

forest timber.    Forestry,   commercial fishing,  and fish processing 

are the major sources of income in the county. 

Clatsop County's population was 27, 380 in 1964.    Its gross re- 

gional product was estimated to be about $354, 366, 000 in 1968 (Collin, 

1970; and Collin,   Youmans,   and Stoevener,   1973). 

Klamath County,   Oregon 

Klamath County is located in south-central Oregon and contains 

6, 151  square miles.    The western portion of the county is covered by 

the Cascade Mountains,  while most of the eastern portion is part of 

the Oregon high plateau.    About 7 0 percent of the county's land area 

is covered with forest,   of which a large portion is owned by the federal 

government.    The economy of the county is based on timber,  agricul- 

ture,   and tourism. 

The population of Klamath County was 48, 300 in 1967.    The 

gross product of the county was $623, 623, 367 in 1968 (Reiling,   1971; 

and Reiling,  Gibbs,  and Stoevener,   1973). 

Yaquina Bay,   Oregon 

The Yaquina Bay area of Lincoln County,   Oregon,  has about 

220 square miles of land area and is situated on the estuary of the 
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Yaquina River.    The economy of the region is based on timber pro- 

cessing and pulp and paper manufacturing.    The other major sources 

of income in the Yaquina Bay region are tourism and some commer- 

cial fishing. 

The population of the area was estimated to be 10, 000 in 1963. 

The gross regional product of the area was estimated at $124, 069, 000 

for that same year (Stoevener,  et al. ,   1972). 
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IV.    RECONCILIATION  OF  SECTOR  DEFINITIONS 

When using input-output analysis as an economic tool to study 

the structure of an economy and the impacts of changes in its eco- 

nomic base,   the definition of the sectors is dependent upon the pur- 

pose of the study and the resources available.    For example,   some 

studies are designed to determine the impacts of changes in the tour- 

ist industry.    In other cases there were sufficient resources available 

to enable a more refined  sector breakdown.    That is,   a sector in one 

study may be comprised of several sectors in another sector. 

Another problem encountered in the reconciliation of the differ- 

ences in sector definitions was the inclusion of a given subsector in 

different sectors in different studies.    For example,   in some studies 

utilities were included in the product oriented sector and in others 

they were included in the communication and transportation sector. 

Often this type of problem had to be assumed to be insignificant since 

detailed census data were not available to enable the separation and 

standardization of the subsectors.    This problem arose,   since in 

many cases the figures were not reported in the census because of the 

possibility of disclosure or identification of an individual firm.    This 

was a particularly dominant feature and involved the original sector 

definitions of the models considered in this study,   since emphasis 

was placed on relatively small rural regions. 
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When adjusting sector definitions so as to make the models com- 

parable,   the sectors of some models had to be combined and others 

had to be divided among other sectors.    The collection or combination 

of sectors is necessitated when making the sector definitions compar- 

able since the sectors must be reduced to the least common denomi- 

nator.     It is possible to combine some sectors of one model to resem- 

ble a  single sector in another model,  but it is very difficult to divide 

one sector of one model to resemble several sectors of another model. 

Therefore,   inmost cases sectors were combined rather than divided. 

However,   in some cases it was necessary to divide a given sector be- 

tween two other sectors. 

Several sectors caused a problem in that they were included in 

several of the models,  but not in the others.    The combination of these 

sectors into other sectors was handled consistently for the models in 

which reconciliation was necessary.    The  sectors which required 

special consideration were the wholesale and the household sectors. 

Wholesale Sector 

Five of the models considered in this study include a wholesale 

sector while the other four do not consider this sector separately. 

The five which include a separate wholesale sector are Sullivan Coun- 

ty,   Pennsylvania (Gamble,   1967); Cameron County,   Pennsylvania 

(Glass and Gamble,   1967); Itasca County,  Minnesota (Hughes,   1970); 
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Door County,   Wisconsin (Strang,   1970); and Teton County,   Wyoming 

(Rajender,  Harmston,   and Blood,   1967). 

Wholesale establishments are suppliers of products to retail 

dealers.    The retailers supplied consist primarily of product oriented, 

new automobile dealers,   and gasoline stations.    As the final sectors 

are defined,   automobile sales and service stations are included in the 

same  sector.    Also,   the wholesalers are classified the same as the 

retailers.    Therefore,  for those models which contained a wholesaling 

sector,   it was divided between the product oriented,   and the automo- 

tive sales and service sectors.    In the final sector definitions,   the 

petroleum and petroleum products,  and motor vehicles and automo- 

tive equipment sectors were included in the automotive sales and 

service sector. 

It was decided to use the  sales of the motor vehicles and auto- 

motive equipment,   and the petroleum and petroleum products whole- 

salers as a percentage of the sales of all wholesalers to divide the 

wholesale sector between the automotive sales and service and the 

product oriented sectors.    The average percentage for the correspond- 

ing state could have been used for the division.    However,   the regions 

being considered are relatively small rural areas and it would be 

expected that the composition of the wholesale sectors of this type of 

region would be different from the wholesale sector of the entire state 

or a metropolitan region.    For example,  motor vehicle and automotive 
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equipment wholesalers tend to be concentrated in metropolitan areas, 

while petroleum and petroleum products wholesalers tend to be con- 

centrated in less populated areas. 

These tendencies may somewhat offset one another,  but not 

completely.    Therefore,   it was decided to subtract the wholesaling of 

the Standard Metropolitan Statistical areas and counties in the state 

for which the census contained the necessary information from the 

State wholesaling figures. 

The percent of the wholesale sector assigned to the automotive 

sales and service sector can be defined mathematically as follows: 

n 

MVAE      +   ppp      -    >     (MVAE.   -   ppp.) 
S S i_j 1 1 

i=l 
n 

W 
s I wi 

where: i=l 

MVAE = Motor Vehicle and Automotive Equipment Wholesal- 

ing for the State, 

ppp =   Petroleum and Petroleum Products Wholesaling for 

the State, 

W, =   Total Wholesaling for the State, 
s 

MVAE.     =   Motor Vehicle and Automotive Equipment Wholesal- 

ing for SMSA or County  i, 

ppp. =      Petroleum and Petroleum Products Wholesaling for 

SMSA or County  i,   and 

n =   The number of mutually exclusive SMSA's and 
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counties in the state with enough information to 

allow deduction from  state wholesaling. 

In several cases a SMSA included counties from two or more 

states.    When this occurred,   the counties of the state being considered 

which were in the SMSA were subtracted rather than the total SMSA. 

However,   some of these counties were not deducted from state totals 

since they were not reported in enough detail in the census.    What is 

meant by not reported in enough detail is that the census did not re- 

port separately the petroleum and petroleum products wholesaling 

because of possible disclosure of information on individual businesses. 

After deducting the wholesaling of the SMSA's the relatively 

urban counties from the state wholesaling,   it was assumed that the 

composition of the wholesale sector was the same for the rest of the 

state.    It was further assumed that purchases from and  sales to the 

two categories of wholesaling were in the same proportion for each 

sector in the model as for the total sales of the two types.    For ex- 

ample,   if 10 percent of the total sales of the wholesale sector is 

allotted to the automotive sales and service  sector,   then 10 percent 

of the purchases of the wholesale sector from each of the other sec- 

tors was counted as purchases by the automotive sales and service 

sector.     Likewise,   10 percent of the sales of the wholesale sector 

would be allocated as sales of the automotive  sales and service sector. 

The percentages of the wholesale sector allocated to the 
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automotive sales and service and product oriented sectors is present- 

ed in Table 4. 

Table 4.    Allocation of the wholesale sector. 

Sector 
to 

State 

Automotive Sales 
and Service 

% 

Product 
Oriented 

Pennsylvania 

Minnesota 

Wisconsin 

Wyoming 

24.8 

21.5 

21.2 

32.0 

75.2 

78.5 

78.8 

68.0 

Household Sector 

The household sector presented a special problem in that three 

of the models employed in the analysis considered households as an 

exogenous sector.    The studies which considered the household  sector 

as exogenous were for Grant County,   Oregon (Bromley,   Blanch,   and 

Stoevener,   1968); Clatsop County,   Oregon (Collin,   1970); and Klamath 

County,   Oregon (Reiling,   1971).    The other six models treated the 

household sector as an endogenous sector. 

The reconciliation of this difference could have been handled two 

ways.    First,   the household sector could have been made exogenous 

for all the models.    Second,   the household sector could be made 
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endogenous in those models which had it as an exogenous sector. 

Since all the studies which considered households as exogenous were 

in Oregon and therefore more information was available on these 

areas than some of the others,  it was decided to attempt the latter 

for model reconciliation. 

The procedure used to make the household  sector endogenous 

follows that used by Haroldsen and Youmans in up-dating the Grant 

County,  Oregon,  input-output model (Bromley,  Blanch,   and Stoeven- 

er,   1968; and Haroldsen and Youmans,   1972).    The data required by 

this procedure are available in published form (Oregon Economic 

Statistics,   1971). 

This procedure required several assumptions.    First,  it was 

assumed that all payments made by businesses to the household sec- 

tor were made to households within the region.    Second,  it was as- 

sumed that the purchases by the household sector (an exogenous or 

final demand  sector in the original models) from businesses were 

entirely by households within the economy.    These assumptions en- 

abled the completion of the intersections of the household sector and 

each business sector. 

There were then three cells which remained to be filled.    These 

are the imports and exports of the household sector and the intersec- 

tion of the household row and column or intrasector transactions.    To 

complete these three cells,   it was assumed that the imports of the 
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household sector were equal to the amount local households paid in 

State and Federal taxes.    Assuming that the personal income in the 

County (available from Oregon Economic Statistics,   1971) was the 

household sector total,   the intersection of the household row and 

column was the difference between the column total and the personal 

income.    The element representing the exports of households was 

then taken as the residual of the row (i.e.   the difference between all 

other row entries and the sector total). 

The approach for making households endogenous which has been 

used has serious limitations. For example, the State and Federal 

taxes paid underestimates the amount of imports of households. This 

in turn would result in the household to household cell being overesti- 

mated and, thus, household exports being underestimated. However, 

given the time and information available this is the only procedure 

which could be used here. 

General Reconciliation 

The wholesale and household sectors required special considera- 

tion since the same adjustment had to be made for several models. 

However,   inmost cases sectors could be simply combined to make 

them comparable to the sector definitions of other models.    The final 

results of the sector adjustments are presented in Table 5,  along with 

the sector titles used in this study. 
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Table 5.   Final sector titles and corresponding original sector titles of endogenous sectors. 

Final Sector 
Title 

Sullivan County- Cameron County Itasca County 

Lodging Hotels G Motels (14) 
Eating & Drinking Bars & Restaurants (13) 
Professional Professional Serv. (15) 
Services 

Financial Financial & Ins. (8) 

Hotels & Motels (16) 
Bars & Restaurants (9) 
Professional 
Personal Serv. (17) 

Financial (15) 

Hotels & Motels (21) 
Food & Beverage (16) 
Professional Services (18) 

Financial,  Real Estate,  and 
Insurance (20) 

Real Estate (21) 
Communication Transportation (6) Transportation (4) Communication (23) 

and Transpor- Utilities (7) Utilities (5) Electric Companies (22) 
tation Transportation and 

Warehousing (9) 
Service Oriented Nonprofessional Nonprofessional Skilled and Semi-Skilled 

Personal Serv. (16) Personal Serv. (20) Trades and Services (19) 

Recreation (17) Recreation (19) Recreation & Entertainmt (26) 

Nonprofit (19) Nonprofit (22) 
Cleaning (18) 

Nonprofit (28) 

Product Oriented All other retail (18) Other retail (14) Other retail (17) 
Food Stores (11) Food Stores (7) Grocery and Drug (14) 

Clothing (11) Dry Goods,  etc. (15) 
Furniture (12) 

Automotive Gas Stations (16) Gas Stations (8) Gas & Service Stations (12) 
Automotive Sales (10) Automotive & Truck Sales (11) 

Automotive & Machine 
Repair (13) 

Construction Construction (9) Construction (6) Construction & Contracting (8) 
2 Wholesale (10) Wholesale (3) Wholesale (24) 

Local Govt. Local Govt. (20-25) Local Govt. (23-25) Local Government (29-33) 
Education (27) 

Households Labor (26) 
Rent (27) 
Transfer (28) 
Proprietary (29) 

Households (26) Households (34) 

Manufacturing Food Processing (2) All Industry (2) Food Processing (5) 
Textiles (3) Stone,  Glass,  Clay,  and 

Cement (6) 
Other Industry (7) 

Lumber Sawmills (4) Timber (1) 
Timber Operators (2) 

Agriculture Agriculture (1) 
Mining (5) 

Agriculture (1) Agriculture (4) 

Fishing 
Tourism Resorts (25) 

Numbers in parentheses indicate sector number in the respective original studies. 

See the section on the wholesale sector for the treatment of this sector. 
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Table 5.   Final sector titles and corresponding original sector titles of endogenous sectors    (cont.) 

Final Sector 
Title 

Door County Teton County Grant County 

Lodging 
Eating & Drinking 
Professional 
Services 

Financial 

Communication 
& Transportation 

Service Oriented 

Product Oriented 

Automotive 

Construction 

Local Govt. 
Households 
Manufacturing 
Lumber 
Agriculture 

Lodging (16) 
Eating & Drinking (14) 

2 

Financial, Insurance,  & 
Real fctate (§) 

Communication, Trans- 
portation,  & Utilities (4) 

Business & Personal 
Services (7) 

Amusement (17) 
Other Retail (15) 
Food Stores (10) 
Apparel Stores (12) 
Furniture & Appliance 

Stores (13) 
General Merchandise 

Stores (9) 
Automotive Sales & 

Service (11) 
Contract Construction (2) 
Building Material & 

Farm Equipment (6) 
Wholesale (5) 
Local Govt. (18) 
Households (19) 
Manufacturing (3) 

Agriculture, Mining, 
Forestry & Fishing (1) 

6 

Lodging (12) 
Eating & Drinking (3) 
Professional and 
Health Services (13) 

Communication and 
Transportation (16) 

Other Services (14) 

Recreation Services (11) 
Other Retail (9) 
Food Stores (16) 
Clothing (8) 
Sporting Goods (7) 

Curios, Gifts,  & 
Jewelry (5) 

Automotive Sales & 
Service (4) 

Contract Construction (8) 
Lumber,  Building 
Material,  etc. (12) 

Wholesale (18) 
Local Govt. (19) 
Households (20) 
Manufacturing (2) 

Agriculture (1) 

Lodging (5) 
Cafes & Taverns (6) 
Professional Services (10) 

Financial (11) 

Communication and 
Transportation (9) 

Services (14) 

Products (13) 
Farm Supply (7) 

Automotive (8) 

Construction (12) 

Local Government 
Households5 

Lumber (3) 
Dependent Ranches (1) 

Other Agriculture (2) 
Mining (4) 

Fishing 
Tourism Guest Ranches (10) 

Tourist Combinations (15) 

Numbers in parentheses indicate sector number in the respective original studies. 
Indicates a sector not included in the adjusted model.   This may be the result of the inability to 
isolate the sector or the sector not existing in a given economy. 
See the section on the wholesale sector for the treatment of this sector. 

T^ocal government was made endogenous when the original Grant County study (Bromley, Blanch, 
and Stoevener,   1968) was updated by Haroldson and Youmans (Haroldson and Youmans,   1972). 

households were exogenous sectors in the original models.   See the section on households for the 
procedure used to make the sector endogenous. 
This sector was put in the agricultural sector since agriculture comprised 81 percent of the sector 
based on the 1969 Census of Agriculture. 
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Table 5.   Final sector titles and corresponding original sector titles of endogenous sectors    (cont.) 

Final Sector 
Title 

Clatsop County Klamath County 
Yaquina Bay, 

Oregon 

Lodging 

Eating & Drinking 

Professional Serv. 

Financial 

Communication 
& Transportation 

Service Oriented 

Product Oriented 

Automotive 

Construction 

Local Govt. 

Households 

Manufacturing 

Lumber 

Agriculture 

Fishing 

Tourism 

Lodging (6) 

Cafes & Taverns (7) 

Professional Services (11) 

Financial (12) 

Communication and 
Transportation (10) 

Services (IS) 

Products (14) 

Service Stations (8) 

Automotive Sales and 
Service (9) 

Construction (13) 

Local Government (16-28) 
2 

Households 

Manufacturing (5) 

Fish Processing (3) 

Lumber (1) 

Agriculture & Fur (4) 

Lodging (5) 

Cafes & Taverns (6) 

Professional Services (9) 

Financial (13) 

Communication and 
Transportation (12) 

Service Oriented (11) 

Product Oriented (10) 
Grocery (14) 
Agricultural Services (2) 

Service Stations (7) 

Automotive (16) 

Construction (8) 

Local Government (17) 
2 

Households 

Manufacturing and 
Processing (3) 

Lumber (3) 

Agriculture (1) 

Commercial Fishing (2)        Resorts & Marinas (15) 

Hotels and Motels (3) 

Cafes & Taverns (4) 

Professional Services (9) 

Banks & Loan Agencies (10) 

Communication and 
Transportation (8) 

Other Services (13) 

Other Products (12) 

Service Stations and 
Automotive Sales (7) 

Construction (11) 

Government (15) 

Households (16) 

All other Manufacturing 

(2) 

Lumber,  Pulp and Paper (1) 

Agriculture (14) 

Marinas & Marine Services 

(5) 

1. 
Numbers in parentheses indicate sector number in the respective original studies, 

2 
Households were exogenous sectors in the original models.   See the section on households for the 
procedure used to make the sector endogenous. 
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By examining Table 5 and the sector definitions in the original 

studies,   it can be seen that the sectors after reconciliation are not 

perfectly comparable.    These inconsistencies could not be removed 

since in some of the original studies certain types of firms were in- 

cluded in one sector,  while in others of the original studies these 

types of firms are included in a different sector.    The data required 

to separate individual or groups of firms out of a sector were not 

available. 

Some examples of inconsistencies which could not be reconciled 

are the real estate,  insurance,  and utilities.    Real estate and insur- 

ance are included in the service oriented sector in the original Grant 

County,  Clatsop County,  Klamath County,  and Yaquina Bay models 

while in the other original models these types of firms are included 

in the financial sector or as separate sectors.    Also,  firms which are 

classified as utilities are included in the product oriented  sector in 

the original Grant County,   Clatsop County,   Klamath County,   and 

Yaquina Bay models while in the other models these types of firms 

were included in either the communication and transportation or 

separate sectors. 

Another inconsistency for which reconciliation was impossible 

with the data available was some sectors being completely included 

within other,   larger sectors.    For example,  in the Door County model 

the firms representing the professional services sector were included 
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in the service oriented sector.    Therefore,   in the final model there 

is no professional services sector. 

The previous examples point out inconsistencies in the original 

models which were impossible to remove with the data available and 

therefore are still prevalent in the models as reconciled for this 

study.    These are not the only inconsistencies in the final models, 

but they are obvious and are used as examples of the types of incon- 

sistencies which remain in the final models. 

The final models (i.e.   the transactions matrices after sector 

reconciliation) are presented in Appendix Tables A through I.    These 

are the models which will be used to evaluate the hypothesis developed 

in Chapter II.    The inconsistencies which persist in the models will 

affect the analysis.    However,   the extent of the effect is unknown.    It 

is assumed that the effect will be minimal and therefore the analysis 

will be meaningful.    The analysis of the models will be discussed in 

Chapter V. 
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V.    ANALYSIS  OF  THE  MODELS 

Given the sector redefinition as presented in Chapter IV,   it was 

assumed that the inconsistencies that remained would not affect the 

comparison of the models.    The procedure which was used to examine 

the hypothesis is discussed in the following section. 

Procedure 

It has been hypothesized that the portion of the technical coeffi- 

cients matrix representing the percent of inputs purchased by each 

sector in the model from each of the residentiary sectors would be 

constant for similar regions.    The nine previously discussed input- 

output models of small,   rural economies were used to test this hypo- 

thesis. 

The first step in the analysis was to calculate the technical co- 

efficient matrix for each of the nine models after sector reconciliation. 

These technical coefficient matrices were then used to calculate the 

output multipliers for each of the models.    The method of calculating 

the output multipliers has been discussed in Chapter II. 

The next step in the analysis was to calculate average technical 

coefficients for that portion of the matrix which has been hypothesized 

to be constant for similar regions.    This is the portion of the techni- 

cal coefficient matrix which represents the percentage purchases of 
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each of the endogenous sectors from each of the residentiary sectors. 

After these average technical coefficients were calculated,   they were 

substituted into their respective cells of each of the models' technical 

coefficient matrix.    Next,   the output multipliers were calculated using 

the matrices into which the relevant average technical coefficients 

had been substituted. 

The output multipliers which were determined using both 

methods for each of the models were then compared to determine the 

feasibility of using the average technical coefficient matrix method to 

determine these multipliers.    This comparison was done model by 

model so that the results could be examined for an individual model 

or for all models as a group. 

The Models Using Average Technical Coefficients 

There are several measures of the central tendency of a dis- 

tribution.    These include the mean (average), median and mode.    The 

average was used in this study.    The mode could not be used since 

there were very few observations and a mode did not exist.    The 

median could have been used,  but it was assumed that the observed 

technical coefficients were distributed normally about the true tech- 

nical coefficient.    Therefore,  the average and median are equal,  and 

the average was selected for calculation convenience. 

The average technical coefficients were calculated using eight of 
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the nine models considered in the study.    The Sullivan County,   Teton 

County,   Cameron County,   Grant County,   Door County,   Itasca County, 

Clatsop County,  and Klamath County models were used to calculate 

the average technical coefficients.    The Yaquina Bay model was not 

used in the calculations and therefore provided an evaluation of the 

hypothesis with a model which was not included in the calculation of 

the average technical coefficients.    The Yaquina Bay model was 

omitted in the calculations of the averages since it was a model of 

approximately average size,  both geographically and economically. 

These average technical coefficients are presented in Table 6. 

The technical coefficients representing the purchases of each 

of the sectors from the basic sectors in each model are presented in 

Table 7.    These coefficients were taken directly from the models. 

Output Multipliers 

After the technical coefficient matrices had been constructed for 

each economy by the two procedures previously discussed,  the output 

multipliers were calculated.    The method of calculating output multi- 

pliers was discussed in Chapter II.    This involves subtracting the 

technical coefficient matrix from an identity matrix and finding the 

inverse.    The columns of this inverse matrix are then summed to ob- 

tain the output multipliers for the respective sectors. 

The results of this analysis are presented in terms of output 



Table 6 .   Average technical coefficients for residentiary sectors. 

1 

Lodging 

2 
Eat & 
Drink 

3 
Prof. 

Services 

4 

Financial 
Comm. 

& Trans. 

6 
Service 
Orient. 

7 
Product 
Orient. 

8 
Auto. 

Lodging 0 0 0 .00055 .00019 .00079 .00004 .00005 

Eat and Drink .00039 .00081 .00035 .00096 .00168 .00064 .00012 .00004 

Professional Services .00358 .00240 .00407 .00192 .00283 .00340 .00131 .00094 

Financial .04446 .01992 .01208 .01262 .01123 .02016 .00591 .01138 

Communication & Transportation .04968 .01786 .01214 .01229 .02237 .02561 .01362 .01032 

Service Oriented .04713 .02543 .01182 .01350 .00357 .02097 .00642 .00564 

Product Oriented .09647 .19568 .03531 .01230 .02418 .05927 .02570 .01574 

Automotive .03775 .03321 .02204 .00675 .03784 .02144 .00745 .13476 

Construction .03258 .02389 .01829 .00692 .00949 .03241 .00438 .00208 

Local Government .06386 .02488 .00786 .01184 .02937 .02322 .00810 .00359 

Household .25544 .28934 .56684 .32592 .30438 .39711 .15859 .14106 

o 



Table 6 (cont.) 

Construction 

10 
Local 
Govt. 

11 12 13 14 15 16 
Household    Manufacturing     Agric. Lumber Fishing Tourism 

Lodging .00077 .00050 .01536 .00002 .00008 .00038 0 0 

Eat and Drink .00021 .00227 .03602 .00011 0 .00005 0 .00052 

Professional Services .00211 .01073 .03564 .00138 .00452 .00416 .03614 .00367 

Financial .01444 .00924 .04581 .00512 .02241 .01435 .00302 .06166 

Communication & Transportation .00863 .02219 .03075 .02930 .05052 .05162 .04101 .02313 

Service Oriented .00558 .01215 .05074 .00305 .01567 .01016 .08824 .03299 

Product Oriented .04041 .03956 .27431 .01241 .15037 .02967 .04878 .13098 

Automotive .04030 .02602 .12046 .01213 .08407 .05709 .07952 .08631 

Construction .05882 .03999 .02683 .01203 .01598 .00310 .00115 .04395 

Local Government .00529 .07145 .02983 .00854 .03718 .03241 .00669 .04360 

Household .30590 .52524 .03561 .27032 .24947 .31607 .41906 .22678 

Ul 
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Table 7.   Technical coefficients for the basic sectors. 

Sector/..     ,     1 
Number 1 2 3 4 5 6 7 8 

Sullivan 
Mfg. .00570 .00266 0 0 0 0 .00912 0 
Agr. .00570 .00666 0 0 0 0 .00395 .00288 
Lumber 0 0 0 0 0 .00220 0 0 

Teton 
Mfg. .00533 .01084 .00192 - .00654 .00380 .00376 .00737 
Agr. 0 0 0 - 0 .00774 .00071 .00022 
Tour. 0 0 0 - 0 .00700 0 0 

Cameron 
Mfg. .00427 .01019 .00540 .00439 .00488 .00634 .01496 .00215 
Agr. 0 0 0 0 0 0 .00302 0 

Grant 
Agr. .00138 0 0 .00062 0 .00629 .00115 0 
Lumber 0 0 0 0 0 0 0 0 

Door 
Mfg. 0 .00751 - 0 .00039 .00262 .01523 .00949 
Agr. .00057 .00630 - 0 .00013 .00131 .00736 0 

Itasca 
Mfg.. .00684 .03738 .00488 .01025 .00221 .00894 .01737 .00205 
Agr. 0 0 0 0 0 0 0 0 
Lumber 0 0 0 0 0 0 0 0 
Tour. 0 0 0 0 0 0 0 0 

Clatsop 
Mfg. 0 0 0 .00032 0 .00423 .00117 0 
Agr. 0 0 0 0 0 0 0 0 
Lumber 0 0 0 0 .01274 0 0 0 
Fish. 0 0 0 0 0 0 0 0 

Klamath 
Mfg. .01884 .11135 .00180 0 .00005 .00127 .05151 0 
Agr. 0 .00548 .00080 0 0 0 .00922 0 
Lumber 0 0 0 0 0 .00018 .00704 .00008 
Tour. 0 0 0 0 0 0 0 0 

Yaquina Bay 
Mfg. .00104 .00756 .00084 .00060 .00067 0 .00320 0 
Agr. 0 0 0 0 0 0 .02202 0 
Lumber 0 0 0 0 0 0 0 0 
Fish. 0 0 0 0 0 0 .03003 0 
Tour. 0 0 0 0 .00134 0 0 0 

These are the same sectors which appear as the columns of Table 6. 
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Table 7 (cont.) 

SectoryNulnberl 9 10 11 12 13 14 15 16 

Sullivan 
Mfg. 0 .00516 .00466 0 0 0 - - 
Agr. 0 0 .00547 .18206 .03032 .00746 - - 
Lumber .02056 .00052 .00023 0 .00523 .04695 - - 

Teton 
Mfg. .00272 .00320 .00001 0 0 - - .00252 
Agr. 0 0 .00114 0 .01220 - - .00833 
Tour. 0 0 0 0 0 - - 0 

Cameron 
Mfg. .00452 .00189 .00009 .00371 .00855 - - - 
Agr. 0 0 .00022 .00070 .02564 - - - 

Grant 
Agr. .00092 0 .00012 - .03457 .00319 - - 
Lumber 0 0 .00282 - 0 .08316 - - 

Door 
Mfg. .01055 .01810 .00245 .00642 0 - - - 
Agr. .00374 .00399 .00216 .09229 .24074 - - - 

Itasca 
Mfg. .04242 .00505 .00754 .00538 .08658 .00240 - .01678 
Agr. 0 0 0 0 .05764 0 - 0 
Lumber .04687 .00003 .00096 .03228 .01709 .13108 - 0 
Tour. 0 0 .00154 0 0 0 - 0 

Clatsop 
Mfg. 0 .00091 .00839 .07978 0 0 0 - 
Agr. 0 0 .00140 .01939 .01192 0 0 - 
Lumber .00640 .00044 .00048 0 0 .07624 0 - 
Fish. 0 0 .00019 .05580 0 0 .00285 - 

Klamath 
Mfg. .01580 .02370 .01291 .00001 .00585 .00186 - .03749 
Agr. 0 .00005 .00060 .40958 .21452 0 - 0 
Lumber .02284 0 .00112 .00618 .00262 .11374 - 0 
Tour. 0 .00004 .00468 0 .00016 0 - .00213 

Yaquina Bay 
Mfg. .00843 .00123 .00060 0 0 .00006 .00043 .00282 
Agr. 0 0 .00137 .13265 .00592 .00144 0 0 
Lumber .06244 0 .01133 0 0 .02144 0 0 
Fish. 0 0 0 0 0 0 .07701 0 
Tour. .00062 0 .00230 0 0 .00012 .01377 0 

These are the same sectors which appear as the columns of Table 6. 
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multipliers.    The results were presented in this manner because the 

multipliers are the portion of the model which is used in impact analy- 

sis.     Therefore,  errors in the estimation of the multipliers are the 

crucial errors when considering the usefulness of the model. 

Results of the Analysis 

As previously discussed,  output multipliers were calculated 

using both average and actual technical coefficients.    The output mul- 

tipliers derived using each of the two methods for each region are 

presented in Table 8.    Those rows of output multipliers which are 

denoted as "actual" were calculated directly from the reconciled 

models of each region.    The rows of multipliers which are denoted 

as "average" were calculated using the average technical coefficients 

as previously discussed. 

For each region,   there is also a row titled  "difference. "   The 

entires in these rows are the differences between the multipliers cal- 

culated using actual data and the average technique.    If the number in 

the difference row is enclosed in parentheses,   the average technique 

has overestimated the output for that particular sector and region. 

When the "difference" is not enclosed in parentheses,  the average 

technique has underestimated for the particular sector and region. 

There are a great many numbers presented in Table 8.    These 

results can be summarized in terms of the magnitudes of the 



Table 8.   Output multipliers from actual data compared to multipliers using average technical coefficients for the service sectors. 

Eating and Professional Communication Service Product 
Lodging Financial Automotive ©    © Drinking Services & Transportation Oriented Oriented 

Yaquina Bay 
Actual 3.06431 2.18192 2.56537 1.82323 2 .05745 2.53616 1.51292 1.39857 
Average 2.40568 2.36484 2.61674 1.95889 2.03404 2.38497 1.67455 1.66534 

Difference .65863 ( .18292) ( .05137) ( .13566) .02341 .15119 ( .16163) ( .26677) 
Sullivan County 

Actual 1.68308 1.91237 2.11302 1.49131 1.58112 2.07587 1.37811 1.40189 
Average 2.38898 2.31983 2.57028 1.93268 2.00302 2.34921 1.54362 1.65909 

Difference ( .70590) ( .40746) ( .45726) ( .44137) ( .42190) ( .27334) ( .16551) ( .25720) 
Teton County 

Actual 2.07880 2.08871 2.74958 — 2.13364 2.11949 1.65130 1.97178 
Average 2.11435 2 .08020 2.13783 __ 1.77613 2.04683 1.39578 1.57812 

Difference ( .03555) .00851 .61175 ~ .35751 .07266 .25552 .39366 
Cameron County 

Actual 2.24426 2.07423 2.49087 1.53928 1.79030 2.16177 1.36288 1,52741 
Average 2.35813 2.30502 2.56149 1.92986 2 .00085 2.34084 1.54253 1.65042 

Difference (.11387) ( .23079) ( .07062) ( .39058) ( .21055) ( .17907} ( .17965) ( .12301) 

Grant County 
Actual 2.25477 2.50521 2.17338 1.41186 2.29824 2.14035 1.34097 1.48786 
Average 2.34584 2.27648 2.54541 1.91985 1.98772 2.33770 1.50862 1.64368 

Difference ( .09107) .22873 ( .37203) ( .50799) .31052 ( .19735) ( .16765) ( .15582) 
Door County 

Actual 2.34971 2.23804 — 2.91031 2.30900 2.72094 1.68302 1.74498 
Average 2.10902 2.08085   1.67422 1.76844 2.03544 1.42094 1,58749 

Difference .24069 .15719   1.23609 .54056 .68550 .26208 .15749 
Itasca County 

Actual 3.04096 2.58035 3.09317 2.68734 2.10040 2.81952 1.43048 1.70160 
Average 2.38694 2.37798 2.58818 1.95691 2.01235 2.37156 1.54952 1,65817 

Difference .65402 .20237 .50499 .73043 .08805 .44796 ( .11904) ,04343 
Clatsop County 

Actual 2.40173 2.29001 2.36706 1.64606 1.78113 2.25058 1.66349 1,71102 
Average 2.35348 2.28607 2.55974 1.92762 2.02618 2.34389 1.51306 1.64820 

Difference .04825 .00394 ( .19268) ( .28156) ( .24505) ( .09331) .15043 ,06282 
Klamath County 

Actual 2.89645 3.17515 2.76212 2.02431 1.99070 2.50835 1.92989 1,73767 
Average 2.49947 2.75213 2.66787 1.98460 2.05853 2.42665 1.74988 1,67986 Ul 

Difference .39698 .42302 .09425 .03971 ( .06783) .08170 .18001 .05781 ui 



Table 8-   Output multipliers from actual data compared to multipliers using average technical coefficients for the service sectors (cont.) 

Local 
Construction 

Government 
Households Manufacture Agriculture Lumber Fishing Tourism 

Yaquina Bay 
Actual 2.32375 2.55209 2.53284 2.29452 1.64423 1.62940 1.88179 2.09919 
Average 2.24542 2,79630 2.41346 2.13598 2.34366 2.2594 2.89822 2.39436 

Difference .07833 ( .24421) .11938 1.5854 ( .69943) ( .59654) (1.01643) ( .29517) 
Sullivan County 

Actual 1.96032 2.30774 1.76880 2.47780 1.78815 2.26224     
Average 2.09909 2.75745 2.35066 2.23476 2.37096 2.27036 __   

Difference (.13877) ( .44971) ( .58186) .24304 ( .58281) ( .00812) -- -_ 
Teton County 

Actual 2.10157 2 .67726 2.03948 2.02206 2.47207 — — 2.26036 
Average 1.83793 2.31619 2.24138 1.59718 2.11190   __ 2.16222 

Difference .26354 .36107 ( .20190) .42488 .36017 __ _- .09814 
Cameron County 

Actual 1.26194 2.28676 2.01653 1.58695 1.96944 — — — 
Average 2.04770 2.72771 2.32082 1.80226 2.35231 __ __ -_ 

Difference ( .78576) ( .44095) ( .30429) ( .21531) ( .38287) _- — — 
Grant County 

Actual 2.36065 2.59951 2.25029 __ 2.33677 2.10088   __ 
Average 2.03671 2.71690 2.31318 -_ 2.34862 2.33092 __ — 

Difference .32394 ( .11739) ( .06289)   ( .01185) ( .23004) -_ — 
Door County 

Actual 2 .22205 2.77591 2.42797 1.90896 3.00296 — -- -- 
Average 1.86232 2.35393 2.23499 1.61541 2.09144 -- — — 

Difference .35973 .42198 .19298 .29355 .91152 — — — 
Itasca County 

Actual 2.52845 3 .00655 2.41093 1.73091 2.70707 2.97161 — 2.73228 
Average 2.26213 2.76714 2.35882 1.89819 2.65418 2.48042   2.38911 

Difference .26632 .23941 .05211 ( .16728) .05289 .49119   .34317 
Clatsop County 

Actual 1.91096 3.10587 2.72472 1.76267 2.59765 1.84113 2.75198 — 
Average 2.05856 2.73544 2.33582 2.16068 2.30492 2.31665 2.60004 — 

Difference ( .14760) .37043 .38890 ( .39801) .29273 ( .47552) .15194 — 
Klamath County 

Actual 2.42178 3.37295 2.93043 3.25477 3.46461 2.63001 — 2.31456 
Average 2.21843 2.91846 2.48403 3.10977 3.04514 2.49563 — 2.54553 (Jl 

Difference .20335 .45449 .44640 . 14500 .31947 .13438 -- ( .23097) o 
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differences between each of the actual and average output multipliers. 

The distribution of all the absolute values of the differences in Table 8 

are summarized in Table 9.    In the first column of Table 9,   the dis- 

tribution of the absolute values of the differences between output mul- 

tipliers for all regions and all sectors is presented.    As was expected, 

there is a decrease in the number as the absolute value of the differ- 

ence increases. 

In the columns following the total,   the distributions of the abso- 

lute value of the differences are presented for each region.    Again, 

for each region,  the frequency tends to decrease as the absolute mag- 

nitude of the difference increases. 

The output multipliers,  which were presented in Table 8,   range 

from approximately 1. 5 to around 2.5.    If the magnitude of the multi- 

plier is taken as 2, 0 and is used in the examination of Table 9,   some 

idea of the percentage errors or differences can be obtained.    One 

hundred and nine of the differences presented in Table 9 are less than 

.5.    In general,   it appears that about 86 percent of the multipliers 

have errors of 25 percent or less (. 5 is 25 percent of 2. 0).    A better 

measure of this could be achieved by calculating the percentage differ- 

ences and finding the cumulative frequency.    However,  for the pur- 

poses of presenting the results,   the above procedure was judged 

adequate.    Upon visual examination of Table 8,  large differences did 

not seem to be associated with any given magnitude of multiplier. 



Table 9.   Distribution of the absolute values of the difference between actual and average output multipliers. 

Absolute 
Total 

Yaquina Sullivan Teton Cameron Grant Door Itasca Clatsop Klamath 
Difference Bay County County County County County County County County 

0 -  .09999 25 3 1 4 1 3 4 4 5 

.1 - .19999 28 6 2 4 4 3 2 4 3 

.2 - .29999 25 3 3 3 3 2 3 3 3 2 

.3 - .39999 17 4 3 3 1 1 3 2 

.4 - .49999 14 5 1 1 1 2 1 3 

.5 - .59999 6 1 2 1 1 1 

.6 - .69999 5 2 1 1 1 

.7 - .79999 3 1 1 1 

.8 - .89999 

.9 - .99999 1 1 

1.0+ 2 1 1 

Total 126 16 14 13 13 13 12 15 15 15 

CO 
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An alternative method of presenting the results is the number of 

sectors for which the output multipliers were over- and underesti- 

mated for each region.    These results are presented in Table 10. 

Based on the figures in Table 10,   the procedure of using average 

technical coefficients in a portion of the matrix to derive output mul- 

tipliers tends to make the error in the same eirection for the majority 

of the output multipliers of a given region.    For example,   the output 

multipliers for all the sectors in Cameron County are overestimated 

using the average technique while all those for Door County are under- 

estimated.    These are the extreme cases; however,  the tendency is 

prevalent for most of the regions considered. 

The results of using the average approach as developed in Chap- 

ter II are presented and compared to actual results in this chapter. 

As the results are examined and compared,  an interesting character- 

istic is observed.    The characteristic is the tendency of the approach 

developed in this research to make estimation errors in the same 

direction for the majority of the output multipliers for the  sectors of 

any given region.    This tendency causes many questions to be raised 

concerning the assumptions of procedures used in the analysis.    These 

questions will be presented and discussed in Chapter VI. 
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Table  10.    Over- and underestimated output multipliers by region. 

Region 
Total 

Number 
of Sectors 

Number of 
Sectors for 

Which Output 
Multiplier 

Over- 
Estimated 

Number of 
Sectors for 

Which Output 
Multiplier 

Under- 
Estimated 

10 6 

13 1 

2 11 

13 0 

10 3 

Yaquina Bay 

Sullivan County 

Teton County 

Cameron County 

16 

14 

13 

13 

Grant County 13 

Door County 12 

Itasca County 15 

Clatsop County 15 

Klamath County 15 

2 

7 

2 

12 

13 

8 

13 

Total 126 59 67 
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VI.    EXAMINATION  OF   THE   RESULTS 

The analysis and results were presented in Chapter V.    As 

noted in concluding that chapter,   the nature of the results raise some 

interesting questions.    These questions are presented and discussed 

in this chapter. 

The procedure for calculating the average technical coefficients 

was discussed in Chapter V.    The omission of the Yaquina Bay model 

from these calculations was specifically pointed out at that time. 

This was to provide an independent application of the technique 

developed in this study.    However,   given the results of this study, 

specific reference to the results of the Yaquina Bay model is unneces- 

sary in subsequent discussion. 

Individual Output Multipliers 

When the results obtained using the average coefficient tech- 

nique developed in this paper are compared to the actual results,   the 

first interesting observation is that of three multipliers which have 

absolute differences greater than .9.    The differences between the 

"actual" and  "average" output multipliers are less than .8 in absolute 

value for all other sectors of all the regions.    The distribution of the 

absolute values of the differences are presented in Table 9 of Chap- 

ter V. 
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The three sectors with these large differences can be examined 

more closely.    The sectors are the fishing sector of the Yaquina Bay, 

Oregon model; and the financial and agricultural sectors of the Door 

County,   Wisconsin model.    First the fishing sector of the Yaquina 

Bay model will be examined. 

The Yaquina Bay model was not used in the calculation of the 

average technical coefficients.    The second factor of importance in 

this case is that Clatsop County is the only other model with a fishing 

sector.    Therefore,   the technical coefficients of the fishing sector of 

the Clatsop County model were used directly in the Yaquina Bay 

model's fishing sector when applying the average approach. 

An indication of the reason for this overestimation of the output 

multiplier can be obtained from Table 11.    This table shows the 

amount each sector in each model purchases from the residentiary 

sectors of the respective economies in terms of the percentage of 

total purchases.    These same percentages for the average approach 

are shown in the last row of Table  11.    By examining the actual per- 

centage purchases of the fishing sector from the residentiary sectors 

and the same figures for the average,  a considerable difference can 

be noted. 

The fishing sector in Yaquina Bay purchased only 32 percent of 

its total inputs from residentiary sectors within the region, while the 

average approach indicates that the same sector in the same region 



Table 11.   Percent of total purchases from residentiary sectors by all sectors:   Actual and Average . 

Yaquina 
Bay 

Sullivan 
County 

Teton 
County 

Cameron 

County 
Grant 
County 

Door 

County 

Itasca 

County 

Clatsop 
County 

Klamath 
County 

Average 

Lodging 89.855 36.467 51.227 70.941 68.324 56.521 84.607 59.492 72.692 63.134 

Eating and Drinking 54.005 52.464 54.010 57.697 86.469 52.627 72.945 54.929 73.373 63.342 

Professional Serv. 65.468 64.039 86.037 75.978 52.696 - 88.712 53.431 61.464 69.080 

Financial 33.112 27.702 - 26.680 18.031 78.618 69.145 25.906 37.626 40.557 

Communication 
and Transportation 52.399 34.553 55.221 41.346 62.593 54.183 44.992 28.962 34.458 44.713 

Service Oriented 61.765 63.216 52.825 63.072 52.632 71.017 76.356 47.248 55.305 60.502 

Product Oriented 17.268 20.824 31.322 17.219 17.191 26.685 16.854 26.284 27.853 23.164 

Automotive 19.910 25.864 47.691 26.798 26.635 35.305 34.244 32.663 30.049 32.560 

Construction 51.156 53.471 54.282 13.686 68.355 56.636 55.763 36.191 50.930 48.246 

Local Government 62.858 72.202 74.772 65.139 75.235 74.548 76.393 83.638 83.522 75.934 

Households 83.388 45.413 53.057 63.070 80.119 68.680 69.534 86.491 85.955 70.136 

Manufacturing 43.198 64.506 50.151 29.671 - 25.437 25.796 18.845 33.484 35.441 

Agriculture 34.714 45.164 71.679 61.538 67.194 52.804 59.741 77. 121 66.313 63 .027 

Lumber 26.279 62.045 - - 45.912 - 70.479 28.888 52.205 51.916 

Fishing 32.114 - - - - - - 72.360 - 72.361 

Tourism 49.012 - 61.249 - - - 78.076 - 50.594 65.359 
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purchased 72 percent of its inputs from residentiary sectors within 

the region.    Thus,  the average approach overestimates the endogenous 

purchases significantly.    As the percent of endogenous purchases in- 

creases,  the output multiplier is expected to be greater. 

The results for the fishing sector of the Yaquina Bay model 

demonstrates one possible shortcoming of average approach.    The 

portion of its goods and services a basic sector purchases from en- 

dogenous residentiary sectors is not necessarily similar from one 

region to another.    In fact,  the composition of the purchases of basic 

sectors can be quite different.    If this composition is very different, 

the estimation of the output multipliers can be greatly affected. 

The financial and agriculture sectors of the Door County,   Wis- 

consin model can be examined in a similar fashion.    The actual data 

shows that the financial sector purchases 79 percent of its inputs 

from endogenous residentiary sectors,  while the average technique 

indicates that it purchases only 40 percent of its inputs from endo- 

genous residentiary sectors.    The average approach underestimates 

the proportion of purchases from the endogenous residentiary sectors 

and therefore,  overestimates the portion of inputs it imports.    As the 

proportion of inputs imported increases,  the output multiplier will be 

lower.    Thus,   the output multiplier for the financial sector of the 

Door County model was underestimated. 

The same reasoning and logic can be followed in analyzing the 
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agriculture sector of the Door County model as was used in examining 

the financial sector.    The  same conclusions can be reached even 

though the difference between the proportions of purchases of agri- 

culture from the endogenous residentiary sectors is not as dramatic. 

In fact,   the differences between the proportion of purchases 

from the endogenous residentiary sectors as indicated by the actual 

and average data for other sectors of other models are greater than 

the difference for agriculture in the Door County model.    This raises 

the question "Why are the differences in the output multipliers not 

greater?"   This question can only be answered by considering the 

complex interactions of the total economy.    For instance,  an over- 

estimate of the proportion of the total purchases of one sector from 

the endogenous residentiary sectors may be offset by an underesti- 

mate of the same figures for another sector in the same model; or 

the error may be magnified by the same type of interaction. 

Output Multipliers by Region 

Given the complex nature of an economy and the offsetting 

effects of using the average technique,  it may be more beneficial to 

examine the results for each region rather than sector by sector.    A 

summary of the results by region was presented in Table  10 of Chap- 

ter V.     This table shows the total number of sectors and the number 

of sectors which the average technique over- and underestimate by 
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region.    The interesting aspect of these results was the tendency to 

either over- or underestimate the output multipliers for the majority 

of the sectors of each region using the average approach. 

It is logical to attempt to identify a factor or combination of 

factors which might explain the above-mentioned phenomena.    The 

first factor which may explain the phenomena is the complexity of the 

economies.    Determining the degree of interaction in the economy of 

a region is difficult.    A major indication of this would be the endo- 

genous transactions as a percent of total transactions of businesses 

in the region.    The endogenous transactions as a percent of total 

transactions for each region are presented in Table 12, 

In general,  the higher the percentage of endogenous purchases, 

the greater the output multipliers will be; therefore,   regions with a 

high percentage of endogenous purchases tend to have high output mul- 

tipliers.     When the average technique is applied to these regions,   the 

percentage of endogenous transactions is reduced.    This reduction in 

turn would lead to an underestimation of output multipliers for these 

regions. 

The reverse reasoning holds for sectors with a low percentage 

of endogenous transactions.    Therefore,  applying the average tech- 

nique to these regions would tend to overestimate output multipliers 

for the regions. 

As can be seen in Table 12,   except for the cases of Sullivan, 
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Table 12.    Endogenous transactions as a percent of total transactions. 

Region Population 

Endogenous 
Trans- 
actions 

Sectors for 
Which Output 
Multipliers 

Ove re stimated 
(Percent) (Percent) 

Teton County- 4,000 67.926 15.4 

Sullivan County 6,251 66.033 92.9 

Klamath County 48,000 63.488 73.3 

Grant County 7,726 54.327 76.9 

Door County 19,550 54.188 0.0 

Itasca County 35,000 53.309 13.3 

Clatsop County 27,380 51.088 46.7 

Yaquina Bay 10,000 44.807 62.5 

Cameron County 7,586 39.702 100.0 

Klamath,  and Grant counties,   the models which have a low percentage 

of endogenous transactions are associated with overestimated output 

multipliers.    There is some indication of a correspondence.    How- 

ever,   the percent of endogenous transactions cannot totally explain 

the deficiency of the average technical coefficient technique.    The 

tendency to over- or underestimate must be attributed to some more 

complex factor than the percent endogenous transactions. 

Regions with similar populations would tend to have the same 
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services available for the residents.    Regions with small population 

bases would tend to have fewer services available for the local resi- 

dents than regions with large populations.    Also,   regions which are 

located near large towns would tend to have fewer services available 

for the local residents.    The people would travel to the nearby larger 

town to do their shopping.    Regions which are geographically isolated 

would tend to provide more services since the local residents have no 

alternative place to purchase them.    Therefore,  isolated regions 

would tend to have more complex economies than similarly populated 

regions with closer proximity to external markets. 

Two regions which have the same population and are equal dis- 

tances from other service areas would tend to have similar economic 

structures.    The households in the regions would spend approximately 

the same portion of their incomes in the local services industries.    If 

the portion of purchases by local households from local services 

sectors is related to the tendency to either over- or underestimate 

the majority of the output multipliers,   some implications as to the 

importance of the population base and remoteness in selecting the 

regions can be examined.    However,  first,  the relation between the 

percent of purchases by local households from the local services sec- 

tors and the tendency to either over- or underestimate output multi- 

pliers will be examined. 

The purchases of local households from local services sectors 
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as a percent of the total purchases of the local household sector are 

presented by region in Table 13. 

The percent of purchases by local households from the local 

services sectors varies greatly.    The highest is over 86 percent 

while the lowest is approximately 45 percent.    By examining the first 

column of Table 13 and comparing it with the second,   it can be seen 

that there is no association between the percent of purchases by local 

households from local services sectors and the tendency to over- or 

Table 13.    Percent of purchases by local households from the local 
services sectors. 

Purchases from 
Sectors for 

Which Output 
„     . Local Services .,  .. .   n. Region _     ^ Multipliers 6 Sectors ^ r . 

Overestimate 
(Percent) (Percent) 

Clatsop County 86.491 46.7 

Klamath County 85.955 13.3 

Yaquina Bay 83.388 62.5 

Grant County 80.119 76.9 

Itasca County 69.534 13.3 

Door County 68.680 0.0 

Cameron County 63.070 100.0 

Teton County 53.057 15.4 

Sullivan County 45.403 92.9 
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underestimated output multipliers.    Since there is no apparent rela- 

tionship between the percent of purchases from local services by local 

households and the over- or underestimation of output multipliers, 

the relationship between the portion of local households1 purchases 

from local service sectors and the proximity of the region to other 

service areas will not be explored. 

Thus far,  an attempt has been made to explain the results (i.e. 

the tendency of the average technical coefficient approach to over- or 

underestimate the majority of the output multipliers for a given re- 

gion) by examining variables which indicate the overall complexity of 

the economies.    These indicators of complexity provide no apparent 

explanation of the results.    An alternative explanation relates to the 

characteristics of the basic sectors of an economy. 

There are three basic characteristics which are potentially 

important.    These are the basic sectors' payments to households, 

purchases from local services sectors,  and total local purchases. 

These can all be measured as a percent of the output of the basic 

industries. 

The purchase of basic sectors from local households should be 

directly related to the magnitude of the output multipliers.    If the 

basic industry purchases a large percent of its total inputs in the 

form of labor from the household sector,  the output multiplier should 

be large.    The size of the coefficient (the percentage of purchases 
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from the household sector) depends on the labor versus capital inten- 

sity of the sector and the importation of human resources from neigh- 

boring areas.    If this explains the phenomenon of over- or underesti- 

mation of the majority of the output multipliers for a given region, 

these characteristics can be used to improve the results of applying 

the average technique. 

Purchases from the household sector as a percent of total out- 

put for each basic sector and all basic sectors for each region is pre- 

sented in Table 14.    Also given are the percentages of the sectors for 

which the output multipliers are overestimated. 

In examining Table 14,  it is apparent that there is not a rela- 

tionship between the percent of overestimated output multipliers and 

the percent of purchases of the basic sectors from the household sec- 

tor.    The percent of purchases by individual basic sectors from the 

household sectors vary greatly; however,  there is no apparent pattern 

as related to the percent of overestimated output multipliers.    The 

tendency to over- or underestimate multipliers is not associated with 

the percent purchases of all basic sectors from local households. 

A more complete picture of the basic industries' purchasing 

pattern can be achieved by examining the purchases of the basic sec- 

tors purchases from all local services sectors.    If a basic sector is 

large,  businesses supplying inputs to that sector should tend to locate 

in the region.    When the supply businesses are located within the 



Table 14.   Percent purchases of basic sectors from the household sector. 

Region 

Percent 
Overestimated 

Output 
Multipliers 

Manufacturing        Agriculture Lumber Fishing Tourism 
All Basic 
Sectors 

Cameron County 100.0 26.585% 6.838% 26.434% 

Sullivan County 92 .9 55.916% 13.278% 46.248% 38.772% 

Grant County 

Yaquina Bay 

Clatsop County 

Teton County 

Itasca County 

Klamath County 

Door County 

76.9 

62.5 

46.7 

15.4 

13.3 

13.3 

0.0 

12.823% 30.108% 

39.796% 6.509% 14.365% 20.413% 23.870% 

8.356% 17.766% 14.577% 41.906% 

41.084% 38.750% 

18.891% 32.946% 38.568% 

15.470% 33.371% 28.532% 

22.924% 43.806% 

42.682% 

9.843% 

15.508% 

25.435% 

15.605% 

12.990% 

41.200% 

21.697% 

27.234% 

26 .634% 
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region,  the purchases of the basic sectors from local services should 

be high.    The percents of purchases of the basic sectors from ser- 

vices sector are presented in Table 15.    Also, both the absolute and 

relative sizes of the basic sectors are presented in Table 15.    Thus, 

the size can be compared with the percent purchased from the endo- 

genous services sectors. 

Examining Table  15,   it is evident that the large basic industries 

are not associated with a high percentage purchased from local ser- 

vices sectors.    If anything,   the reverse is true.    The manufacturing 

and lumber sectors demonstrate a great degree of association be- 

tween large size and a low percentage purchased from the services 

sectors.    This trend is not evident in the agricultural sector.    There 

are too few observations to make any conclusions concerning the fish- 

ing and tourism sectors. 

Why does a trend opposite the expected trend surface?    Possi- 

bly,   it is a result of the characteristics of the firm within the  sectors. 

When a region has a large manufacturing or lumber industry,   the 

industry is often dominated by a few large firms.    Large firms would 

tend to purchase more of their inputs from large suppliers outside the 

region.    On the other hand,   small firms,   such as agricultural pro- 

ducers,   tend to purchase their inputs from local suppliers if they are 

available.    This may explain the relationships evident in Table 15. 

The previous discussion has focused on the percentage of the 
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Table 15.  Percent of purchases of basic sectors from services sectors. 

Sector Region 
Purchases 

from Services 
Size of Industry 

(Thousands 

Industry as 
a Percent 

of Regional 
(Percent) of Dollars) Product 

Manufacture Sullivan County 64.506 1,851 4.806 
Teton County 50.151 1,221 1.976 
Yaquina Bay 43.198 294 0.237 
Klamath County 33.484 23, 155 4.588 
Cameron County 29.671 29,908 38.199 
Itasca County 25.796 62r586 21.483 

Door County 25.437 35,020 19.364 

Agriculture Clatsop County 77.121 3,799 1.072 

Teton County 71.679 2,089 3.381 
Grant County 67.194 6,441 8.217 
Klamath County 66.313 28, 854 5.717 
Cameron County 61.538 117 0.149 
Itasca County 59.741 4,389 1.506 
Door County 52.804 14, 925 8.253 
Sullivan County 45.164 1,913 4.967 
Yaquina Bay 34.714 507 0.409 

Lumber Itasca County 70.479 . 8,743 3.001 
Sullivan County 62.045 2,279 5.917 
Klamath County 52.205 79,819 15.815 
Grant County 45.912 17, 384 22.177 
Clatsop County 28.888 60, 564 17.091 
Yaquina Bay 26.279 48,610 39.180 

Fishing Clatsop County 72.360 3, 566 1.006 
Yaquina Bay 32.114 4,649 3.747 

Tourism Itasca County 78.076 1,788 0.614 
Teton County 61.249 3,547 5.741 
Klamath County 50.594 703 0.139 
Yaquina Bay 49.012 708 0.571 
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basic industries' total purchases from local services industries. 

Following this line of reasoning,  perhaps more insight can be gained 

by examining the percentage of total endogenous purchases by basic 

sectors.    These percentages are presented in Table 16.    Again mea- 

sures of the absolute and relative size of each basic industry are also 

presented. 

Upon the examination of Table 16,   it is apparent that the same 

trends exist as those in Table 15.    In the manufacturing and lumber 

sectors large industries both absolutely and relatively are associated 

with low percentages of endogenous purchases.    The other basic sec- 

tors do not have trends associated with size of the sectors.    The ex- 

planation of Table 16 follows directly that of Table 15 and will not be 

repeated. 

Examining Tables 15 and  16 for relationships among the char- 

acteristics of the basic industries yields no insight as to the over- or 

underestimation of output multipliers.    This characteristic of using 

averages for a portion of the technical coefficient matrix is the result 

of the complex nature of economies.    A simple explanation is not evi- 

dent,   as demonstrated in the above discussion.    Neither characteris- 

tics of the economy as a whole nor those of the basic sectors within 

the economy tend to give answers to possible methods of improving 

the technique developed. 

However,   relationships between the results and these 



Table 16.   Percent endogenous purchases by basic sectors. 

76 

Sector Region 

Endogenous 
Purchases 

Size of Industry 

(Thousands 

Industry as 
a Percent 

of Regional 
(Percent) of Dollars) Product 

Manufacture Sullivan County 82.712 1,851 4.806 
Klamath County 75.061 23, 155 4.588 
Yaquina Bay 56.463 294 0.237 
Teton County 50.151 1,221 1.976 
Door County 35.308 35,020 19.364 
Clatsop County 34.342 46,911 13.238 
Cameron County 29.671 29,908 38.199 
Itasca County 29.561 62, 586 21.483 

Agriculture Klamath County 88.772 28, 854 5.717 
Clatsop County 78.313 3,799 1.072 

Door County 76.878 14,925 8.253 

Itasca County 75.872 4,389 1.506 
Teton County 72.899 2,089 3.381 
Grant County 70.651 6,441 8.217 
Cameron County 64.957 117 0.149 
Sullivan County 48.719 1,913 4.967 
Yaquina Bay 35.306 507 0.409 

Lumber Itasca County 83.827 8,743 3.001 
Sullivan County 67.486 2,279 5.917 
Klamath County 63.765 79,819 15.815 
Grant County 54.547 17, 384 22,177 
Clatsop County 36.512 60, 564 17.091 
Yaquina Bay 28.585 48,610 39.180 

Fishing Clatsop County 72.645 3,566 1.006 
Yaquina Bay 41.235 4,649 3.747 

Tourism Itasca County 79.754 1,788 0.614 
Teton County 62.334 3,547 5.741 
Klamath County 54.556 703 0.139 
Yaquina Bay 49.294 708 0.571 
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characteristics may exist in a more complex manner.    For example, 

the results might be explained by a combination of complexity and 

characteristics of the basic industries.    This type of a relationship 

may not surface in a two variable examination of the results and 

characteristics. 
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VII.    SUMMARY  AND  IMPLICATIONS 

The results of applying the average technique were presented in 

Chapter V.    These results were then examined in Chapter   VI.    The 

general procedure,   results,  and attempts to analyze them are pre- 

sented in the following section. 

Summary 

The hypothesis was developed that the portion of the technical 

coefficient matrix representing purchases from local residentiary 

sectors should be the same for regions with similar characteristics. 

This hypothesis was then examined by using nine regional input-output 

models.    Eight of the models were used to calculate the appropriate 

average technical coefficients.    The output multipliers for each of the 

regions were calculated first using the actual technical coefficients. 

Then the output multipliers were calculated after substituting the 

appropriate averages into the technical coefficient matrix. 

After the output multipliers had been calculated by the two 

methods,  they were compared.    This comparison resulted in two 

observations.    First,   the majority of the differences between the       ' 

"actual" and  "average" multipliers were less than .8 in absolute 

value.    There were only three out of 126 which had larger differences. 

Further,  approximately 62 percent of the differences were less than 
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.3 in absolute value (.3 is approximately a 15 percent error).    The 

second observation was that,  for any given region,   the average tech- 

nique tended to be associated with either positive or negative errors 

for the majority of the output multipliers for a given region. 

The three sectors which had large differences were first ex- 

amined individually.    The unusually large magnitude of the differences 

could be partially explained by examining the individual sectors.    The 

proportion of the inputs purchased endogenously explained part of the 

large difference.    However,  other sectors had as much difference in 

proportions of inputs purchased locally but had smaller differences in 

the output multipliers.    Therefore,   it was concluded that a more 

fruitful approach might be to simultaneously examine the output mul- 

tipliers by region. 

The basis for examination of the results by region was the ten- 

dency for the average approach to make errors in the same direction 

when used to estimate the output multipliers for a given region.    The 

first factor considered was the complexity of the economy.    Two char- 

acteristics were used to approximate the complexity of the individual 

economics.    These characteristics were the percent of endogenous 

transactions and the purchases of the household sector from the local 

service sectors in each economy.    These characteristics were com- 

pared with the percent of sectors for which the average technique 

overestimated the output multipliers.    It was expected that the more 
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complex the economy,   the smaller the percentage of multipliers over- 

estimated by the average technique.    This was because some of the 

purchases which were endogenous would be treated as exogenous for 

the more complex economies.    However,  no relation between the 

above-mentioned measures of complexity and the percent of output 

multipliers was apparent. 

Since measures of complexity could not explain the over- and 

underestimations,  it was decided that possibly selected characteris- 

tics of the basic sectors would be associated with the percent of output 

multipliers overestimated.    The characteristics selected were pay- 

ments to households,  purchases from local services sectors,  and 

purchases from all endogenous sectors (all measured as percents of 

the total outputs of the basic sectors). 

The first characteristic,  purchases from local households,  was 

selected since this figure gives an indication of the labor versus capi- 

tal intensity of the sector.    It also takes into account any importation 

of labor from neighboring areas.    The proportion of purchases of the 

basic sectors from the local services sectors was selected for obvi- 

ous reasons.    The more the basic sectors purchase locally,   the higher 

the multipliers.    It was also expected that this would be associated 

with the size and structure of the basic industries.    The proportion of 

purchases of basic sectors from all endogenous sectors,   the final 

characteristic,   indicates the degree to which outputs are processed 
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within the economy as well as the degree to which the basic sectors 

purchase inputs locally. 

If any or all of these characteristics of the basic industries 

were associated with the tendency to over- or underestimate the out- 

put multipliers,   some implications as to what variables are important 

in determining similarity of economies could have been made.    How- 

ever,   there were no apparent associations between the characteristics 

and the results of using the average technique.    Conclusions regarding 

the procedures and results of this study are presented in the following 

section. 

Conclusions 

Many problems surfaced in the attempt to examine the hypothe- 

sis generated in Chapter II.    These were discussed throughout.    How- 

ever,   a brief summary of the major data problems may be useful 

before making any conclusions concerning the  study. 

The first difficulty was the definition and selection of similar 

regions,   the regions used in the analysis were more variable than the 

ideal situation.    However,   the selection of regions was limited to those 

for which input-output models had previously been constructed. 

Once the regions were selected and the information compiled, 

the sectors of the models had to be reconciled to consistent definitions. 

The problems and remaining inconsistencies were discussed in 
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Chapter IV.    Perhaps the most serious deficiencies in the sector 

reconciliation was the impossibility to construct certain residentiary 

sectors of some models. 

At this point,  an example of the differences in the output multi- 

pliers obtained using an original model and those obtained using the 

adjusted sector definitions is presented.    Klamath County,   Oregon, 

was selected for this purpose since the major adjustment to this 

model was making the household sector endogenous.    Other adjust- 

ments in the sector definitions of this model were the combining of 

the product oriented,  grocery store,  and agricultural services sec- 

tors of the original model into one sector; and of the service station 

and automotive sectors of the original model into one sector. 

The inclusion of households as an endogenous sector is con- 

sidered the major factor for differences in output multipliers in this 

case.    The adjustments in the Grant County model were sector com- 

binations such as those in the Klamath County model,  except in the 

Grant County model households were originally endogenous.    When 

the output multipliers of the original Grant County model were com- 

pared to those of the adjusted model,   the differences in output multi- 

pliers were generally less than one percent of the original multipliers, 

Therefore,   the majority of the difference in output multipliers 

can be attributed to the inclusion of households as an endogenous sec- 

tor.    These differences can be  summarized as follows.    The output 
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multipliers were all larger after model adjustment.    The differences 

ranged from  .42 to 2.08.    Approximately 36 percent of the differ- 

ences were less than one,  approximately 57 percent were between 

one and two,   and approximately 7 percent were greater than two.    It 

should also be noted that differences in the range one to two are often 

100 percent of the original multipliers. 

The inclusion of households as an endogenous sector is an 

arbitrary decision based upon resources available.    If the errors or 

differences resulting from this decision are compared to those result- 

ing from the average approach used to derive output multipliers in 

this study,   the simple decision to treat households as endogenous or 

exogenous may have a much more serious effect upon the results 

than the less data intensive average approach developed here. 

The independent decisions made at the time an input-output 

model for regions from primary data may result in major differences 

in the output multipliers of the various sectors.    On the other hand, 

when using the average technique,  one specifically points out that 

these different decisions also result in errors. 

The errors resulting from the use of the average approach, 

which requires less data,  may be preferable to those differences 

which result from independent decisions in the construction of models 

from primary data.    This is particularly true when the decision in- 

volves one low and one high cost alternative.    In this case the low 
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cost alternative is often selected because of limited resources and 

this may result in quite different multipliers than if the more costly 

alternative had been selected.    The errors resulting from the applica- 

tion of the average approach may be preferable,  particularly if the 

model will be used in any interregional comparisons. 

The results of this study indicate that there is promise for the 

average approach considered.    This is particularly true in cases 

where budget constraints are serious.    The misrepresentations re- 

sulting from decisions based on resource limitations may be more 

serious than errors resulting from the application of the average 

technical coefficients in a portion of the model. 

Attempts to identify factors which could possibly be used to 

further improve the results of using the average approach were un- 

successful.    However,   some possible avenues for future research 

are presented in the following section. 

Suggestions for Future Research 

The first observation upon reexamination of the hypothesis, 

procedure and results is that the hypothesis may have been too broad. 

Perhaps the constant technical coefficients are applicable only in that 

portion of the matrix representing the purchases of residentiary sec- 

tors from residentiary sectors rather than all sectors from residenti- 

ary sectors. 
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There are many other areas concerning input-output analysis 

which require more investigation.    First,   is the question of the reli- 

ability of output multipliers derived from input-output models which 

were constructed using primary data.    How accurate are these multi- 

pliers?   More specifically,  how are variances of the transaction 

matrix entries from  sample data reflected in the variances of the 

entries of the direct and indirect coefficient matrix.    Following this, 

can these variances be decreased by collecting the sample data in a 

certain way?    For instance,  would collecting data on purchases re- 

sult in smaller variances than collecting data on sales? 

The second area which requires further investigation is the 

actual benefits and costs of providing higher quality information to 

planners through the construction of input-output models.    How much 

better are decisions when the higher quality information is available? 

What are the benefits of the better decisions in money terms?    These 

benefits may be much greater than the costs of constructing input- 

output models from primary data. 

Errors will be present no matter how an input-output model is 

constructed.    But,  an important question which needs answering is, 

What magnitude of error is acceptable?    The magnitude of error can 

be decreased only at increased costs.    Where is the point at which 

the marginal benefits from reducing the error is equal to the mar- 

ginal cost? 
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Appendix Table A .   Transactions matrix for Yaquina Bay,  Oregon,   1963 (Thousands of Dollars) . 

Producing 

Sectors 
1 2 3 4 5 6 7 8 9 

1.   Lodging - - - - - - - - 75 

2.   Eating and Drink. - 2 - - - - - - - 

3.   Professional Serv.   ■ 1 1 31 7 - 4 20 1 3 

4.   Financial 24 24 - - - 18 30 12 6 

5.   Comm. & Trans. 19 38 19 38 21 5 38 24 40 

6.   Service Orient. 273 70 34 33 22 70 118 107 120 

7.   Product Orient. 170 358 27 9 4 35 135 18 94 

8.   Automotive - 2 68 1 708 40 52 1,043 214 

9.   Construction 41 3 4 2 1 45 51 4 1,354 

10.   Local Govt. 21 3 5 29 13 31 47 25 22 

11.   Households 319 571 595 430 793 2,041 1,234 1,066 1,349 

12.   Manufacturing 1 15 1 1 2 - 32 - 54 

13.   Agriculture - - - - - - 220 - - 

14.   Lumber - - - - - - - - 400 

15.   Fishing - - - - - - 300 - - 

16.   Tourism - - - - 4 - - - 4 

Value Added and Imports 97 898 412 1,108 1,413 1,417 7,713 9,252 2,671 

Total Inputs 966 1,985 1,196 1,658 2,981 3,706 9,990 11, 552 6,406 



Appendix Table A (cont.) 

Producing 
Sectors 

10 11 12 13 14 15 16 Final Demand 
Total 
Output 

1.   Lodging 3 244 - - - 1 - 

2.   Eating and Drink. - 1,112 - - 11 1 - 

3.   Professional Serv. 24 787 1 4 22 8 20 

4.   Financial 3 1,250 6 - 60 60 - 

5.   Comm. & Trans, 35 725 - - 1,721 - 68 

6.   Service Orient. 138 1,941 - 7 43 24 14 

7.   Product Orient. 62 7,066 1 21 256 356 17 

8.   Automotive 76 5,353 - 90 2,002 78 48 

9.   Construction 39 1,487 - 5 1,001 6 9 

10.   Local Govt. - 596 2 16 675 10 2 

11.   Households 2,167 126 117 33 6,983 949 169 

12.   Manufacturing 5 15 - - 3 2 2 

13.   Agriculture - 34 39 3 70 - - 

14.   Lumber - 281 - - 1,042 - - 

15.   Fishing - - - - - 358 - 

16.   Tourism - 57 - - 6 64 - 

Value Added and Imports 1,500 3,734 128 328 34,715 2,732 359 

Total Inputs 4,052 24, 808 294 507 48,610 4,649 708 

643 

859 

262 

165 

190 

692 

1,361 

1,777 

2,354 

2,555 

5,866 

161 

141 

46,887 

3,991 

573 

68, 477 

966 

1,985 

1, 196 

1,658 

2,981 

3,706 

9,990 

11,552 

6,406 

4,052 

24, 808 

294 

507 

48,610 

4,649 

708 

124,068 



Appendix Table B.    Transactions matrix for Sullivan County,  Pennsylvania,   1962 (Thousands of Dollars). 

Producing 

Sectors 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Final 

Demand 
Total 

Output 

1. Lodging - - - - - _ _ - _ _ 6 _ - - 345 351 

2. Eating & Drink. - - - - - - - - - - 366 - - - 385 751 

3. Professional Serv. - - - 2 1 - 3 1 - 9 107 1 7 1 71 203 

4. Financial 3 11 3 2 2 1 21 7 1 1 608 1 28 5 111 805 

5. Comm. & Trans. 5 7 - 1 5 12 6 2 - 22 109 12 60 23 228 492 

6. Service Orient. 1 2 2 - - 5 7 1 - 1 190 1 - 77 167 454 

7. Prod. Orient. 15 107 8 - 16 65 100 4 33 19 1,289 - 266 18 1,350 3,290 

8. Automotive 4 39 9 - 26 7 34 289 40 10 543 18 158 39 520 1,736 

9. Construction 12 10 11 3 - 11 4 3 7 111 212 111 50 - 233 778 

10. Local Govt. 21 60 1 1 4 10 13 6 3 43 409 15 41 197 1, 115 1,939 

11. Households 67 158 96 214 116 176 487 136 332 1,184 62 1,035 254 1,054 3,219 8,590 

12. Manufacturing 2 2 - - - - 30 - - 10 40 - - - 1,767 1,851 

13. Agriculture 2 5 - - - - 13 5 - - 47 337 58 17 1,429 1,913 

14. Sawmills - - - - - 1 - _ 16 1 2 - 10 107 2,142 2,279 

Value Added and Imports        219     350       73     582     322     166     2,572    1,282   346 528      4,600        320        981 741 13,082 

Total Inputs 351     751     203     805     492     454     3,290    1,736    778     1,939      8,590    1,851    1,913      2,279 38, 514 



Appendix Table C.   Transactions matrix for Cameron County,  Pennsylvania,   1965 (Thousands of Dollars) . 

Producing 
Sectors 

1 2 3 4 5 6 7 8 9 10 11 12 13 
Final 

Demand 
Total 

Output 

1. Lodging - - - - - - - - - - 16 - - 218 234 

2. Eating and Drink. - 4 - 1 - - - - - 1 379 4 - 592 981 

3. Prof. Serv. - 3 - - 19 1 2 2 1 34 481 19 - 179 741 

4. Financial 23 42 9 - 32 26 30 12 47 47 2,390 80 1 222 2,961 

5. Comm. & Trans. 24 22 15 7 57 43 60 21 16 48 984 134 3 409 1,843 

6. Serv. Orient. 3 3 5 15 6 2 6 2 1 3 619 39 - 84 788 

7. Prod. Orient. 23 97 22 28 66 73 51 23 62 22 5,404 204 50 490 6,615 

8. Automotive 2 33 27 1 29 31 29 70 84 42 2,401 92 8 864 3,713 

9. Construction 25 22 6 3 27 31 32 6 16 17 400 116 2 4,821 5,524 

10. Local Govt. 21 58 8 13 6 48 18 8 7 5 813 103 - 1,063 2,171 

11. Households 45 282 471 722 520 242 911 851 522 1,160 ,430 7,951 8 8,585 22,700 

12. Manufacturing 1 10 4 13 9 5 99 8 25 4 2 111 1 29,616 29,908 

13. Agriculture - - _ - - - 20 - - - 5 21 3 68 117 

Value Added and Imports      67     405     174    2,158    1,072   286     5,357      2,710   4,743        788     8,376    21,034      41 47,211 

Total Inputs 234     981     741     2,961    1,843    788     6,615      3,713    5,524   2,171    22,700    29,908    117 78,296 



Appendix Table D.    Transactions matrix for Itasca County, Minnesota,   1966 (Thousands of Dollars) , 

Producing 

Sectors 
1 2 3 4 5 6 7 8 9 

1.   Lodging - - - - - - - - - 

2.   Eating and Drink. - 10 - - - - - - - 

3.   Professional S erv. 10 5 63 33 32 22 62 47 11 

4.   Financial 116 183 150 173 279 324 550 333 350 

5.   Comm. & Trans. 48 117 75 119 129 213 782 306 91 

6.   Service Oriented 29 81 28 197 60 159 HI 50 21 

7.   Product Oriented 109 946 242 119 59 362 246 79 170 

8.   Automotive 36 282 116 115 355 178 223 4,305 390 

9.   Construction 73 286 118 181 330 736 272 167 386 

10.   Local Govt. 132 46 57 154 486 116 271 126 137 

11.   Households 189 1,088 2,420 6,665 2,142 1,549 3,432 2,606 2,953 

12.   Manufacturing 6 156 18 115 19 44 613 48 343 

13.   Agriculture ■  - - - - - - - - - 

14.   Lumber - - - - - - - - 379 

15.   Resorts _ _ _ _ _ _ _ _ _ 

Value Added and Imports    129 973 398 3,346 4,715 1,220 28,735 15,350 2,855 

Total Inputs 877 4,173 3,685 11,217 8,606 4,923 35,297 23,417 8,086 



Appendix Table D (cont.) 

Producing 
Sectors 

10 11 12 13 14 15 Final Demand Total 
Output 

1.   Lodging 54 - - - 14 - 809 877 

2.   Eating and Drink. 2 2,623 - - - - 1,538 4,173 

3.   Professional Serv. 281 2,233 21 - 4 11 850 3,685 

4.   Financial 842 5,248 111 160 401 178 1,819 11,217 

5.   Comm. & Trans. 538 2,874 1,547 73 462 123 1, 109 8,606 

6.   Service Oriented 100 2,176 94 12 15 79 1,711 4,923 

7.   Product Oriented 663 22, 883 335 243 185 363 8,293 35, 297 

8.   Automotive 383 10, 380 221 401 1,405 147 4,480 23, 417 

9.   Construction 1,089 2,887 147 145 101 211 957 8,086 

10.   Local Govt. 9,281 4,861 1,846 142 203 108 14, 524 32,490 

11.   Households 11,587 193 11,823 1,446 3,372 176 29, 410 81,051 

12.   Manufacturing 164 611 337 380 21 30 59, 681 62, 586 

13.   Agriculture - - - 253 - - 4,136 4,389 

14.   Lumber 1 78 2,020 75 1,146 - 5,044 8,743 

IS.   Resorts - 125 - - - - 1,663 1,788 

Value Added and Imports 7,505 23, 879 44,084 1,059 1,414 362 136, 024 

Total Inputs 32,490 81,051 62,586 4,389 8,743 1,788 291,328 

~0 



Appendix Table E.   Transactions matrix for-Door Cgunty, Wisconsin,   1968 (Thousands dPDollars) . 

Producing 
Sectors 

1. Lodging 

2. Eating and Drink. 

3. Professional Serv. 

4. Financial 

5. Comm. & Trans. 

6. Service Orient. 

7. Product Orient. 

8. Automotive 

9. Construction 

10. Local Govt. 

11. Households 

12. Manufacturing 

13. Agriculture 

11 

155 135 

157 170 

146 110 

239 430 

57 117 

63 11 

139 69 

1,005 1,131 

- 31 

2 26 

10 3 5 7 5 

30 - 6 8 2 

264 121 95 188 120 

139 653 119 306 137 

60 82 66 68 81 

49 50 104 385 28 

160 217 64 103 2,576 

49 130 21 112 7 

118 426 57 120 40 

2,864 2,521 2,717 4,647 1,618 

- 3 12 331 124 

.. 1 6 16 — 

Value Added 
and Imports 

Total Inputs 

1,515 

3,489 

1,899 

4,129 

1,018 

4,761 

3,550 

7,757 

1,310 

4,582 

15,444 

21, 735 

8,331 

13,069 

00 



Appendix Table E (cont.) 

Producing 
9 10 11 12 13 

Final Total 
Sectors Demand Output 

1.   Lodging 3 - 220 5 1 3,230 3,489 

2.   Eating and Drink. 7 64 1,685 13 - 2,302 4, 129 

3.   Professional Serv. 

4.   Financial 165 57 1,252 236 150 1,823 4,761 

5.   Comm. & Trans. 180 377 3,688 257 78 1,496 7,757 

6.   Service Orient. 10 58 1,426 52 285 2,138 4,582 

7.   Product Orient. 229 235 14, 199 48 231 5,508 21,735 

8.   Automotive 267 91 5,566 59 93 3,699 13,069 

9.   Construction 2,368 258 1,232 44 211 7,532 12,038 

10.   Local Govt. 64 - 1,295 166 294 .968 3,756 

11.   Households 2, 923 1,660 7,613 8,028 6,538 12, 320 55, 585 

12.   Manufacturing 127 68 136 225 - 33,963 35, 020 

13.   Agriculture 45 15 120 3,232 3,593 7,869 14, 925 

Value Added 
and Imports 5,650 873 17,153 22, 655 3,451 82, 849 

Total Inputs 12, 038 3,756 55, 585 35, 020 14, 925 180, 846 



Appendix Table F.    Transactions matrix for Teton County,  Wyoming,   1964 (Dollars) . 

Producing 
Sectors 

1. Lodging - - - 

2. Eating and Drink. - - 1,990 

3. Professional Serv. 5,215 7,010 4,250 

4. Financial 

5. Comm. and Trans. 3,605 8,105 - 

6. Service Orient. 70, 720 30, 160 9,020 

7. Product Orient. 26,638 188, 148 40,310 

8. Automotive 7,087 77, 817 17, 775 

9. Construction 9,045 14,540 14, 865 

10. Local Govt. 47, 195 15,710 7,495 

11. Households 481,025 579,210 601, 845 

12. Manufacturing 6,770 18,480 1,555 

13. Agriculture - - - 

14. 

Vali 

Tourism 

le Added 

and Imports 612,605 765, 490 111,645 

18, 500 8,455 3,601 669 

300 8,020 20, 179 3,581 

- 5,370 13,788 4,457 

6,750 44, 685 56, 270 24,090 

59,033 80, 457 51,734 8,918 

57, 832 42, 983 114,395 1,361,333 

4,000 54,210 17, 165 1,860 

26, 520 30, 500 40,610 16,080 

187, 545 885,455 1, 628, 167 927, 198 

9,000 8,350 23, 367 36,288 

- 17,000 4,405 1,065 

- 15,380 - - 

Total Inputs 1, 269, 905 1, 704, 670 810, 750 

607,655 995,330 4,238,849 2,538,156 

1,377,135 2,196,195 6,212,530 4,923,695 

O. 
O 



Appendix Table F (cont.) 

Producing 

Sectors 
9 10 11 12 13 14 

Final 
Dem and 

Total 
Output 

1. Lodging - - - _ - - 1,269,905 1,269,905 

2. Eating and Drink. 340 - 288, 805 320 - 5,495 1, 376, 495 1,704,670 

3. Professional Serv. 17, 87S 1,945 234, 360 6,585 - 8,370 493, 060 810,750 

4. Financial 

5. Comm. and Trans. 3,060 4,800 - - 85,000 2,175 1,246,775 1,377,135 

6. Service Orient. 39, 275 27, 560 866,655 10, 990 25, 800 78,335 905, 885 2, 196, 195 

7. Product Orient. 122,210 29, 965 2, 344, 543 18, 564 224, 902 321, 146 2,695,962 6,212,530 

8. Automotive 119,815 26, 505 1, 060, 732 62,631 235,018 100, 009 1,629,763 4, 923, 695 

9. Construction 95, 855 19,700 350, 965 4,300 40,540 41,540 1,743,845 2, 412, 430 

10. Local Govt. 10, 870 337, 200 202,455' 7,340 76, 680 101, 505 498, 510 1, 418, 670 

11. Households 900,215 613,080 1, 433, 510 501,735 809, 520 1,514,005 1, 320,000 12, 782, 510 

12. M anufacturing 6,560 4,545 165 - - 8,955 1,097,215 1,221,250 

13. Agriculture - - 14, 595 - 25,480 29, 535 1,997,025 2,089,105 

14. Tourism - - - - - - 3,531,725 3, 547, 105 

Value Added 
and Imports 1,096,355 353, 370 5, 985, 725 608, 785 566, 165 1,336,035 19,816,165 

Total Inputs 2,412,430      1,418,670       12,782,510       1,221,250      2,089,105      3,547,105 61,782,115 



Appendix Table G.   Transactions matrix for Grant County, Oregon,   1970 (Dollars). 

Producing 
Sectors 

1. Lodging 

2. Eating and Drink. 

3. Professional Serv. 

4. Financial 

5. Comm. & Trans. 

6. Service Orient. 

7. Product Orient. 

8. Automotive 

9. Construction 

10. Local Govt. 

11. Households 

12. Manufacturing 

13. Agriculture 

14. Lumber 

Value Added 
and Imports 

Total Inputs 

1,502 

3,340 2,967 563 1,126 3,720 10,700 26,011 9,637 

1,959 1,961 - - 11,765 7,839 16,714 - 

5,060 4,490 15, 547 5,911 27, 368 18,603 121,784 124, 557 

41, 308 47,263 5,349 482 1,127 - 40,080 20, 962 

77, 982 435, 548 21,822 4,893 61,897 53,855 692, 947 82,532 

106, 702 28, 260 - 98 130, 855 36, 705 46,342 1, 394, 429 

- 7,212 - - 251 - 3,721 - 

27, 974 6,998 6,999 27, 982 41,997 27,980 100,319 41, 985 

90,963 291, 947 682, 194 167, 763 572,659 504, 843 1,233, 176 1, 002, 488 

716 716 7,899 15, 308 

163,996 129,354 657,526 946,029 509,859 586,576 10,972,598 7,372,410 

520, 000 956,000 1, 390,000 1, 155,000 1, 363,000 1, 255,000 13, 269, 000 10, 049,000 

O 



Appendix Table G (cont). 

Producing 
Sectors 

10 11 12 13 14 
Final Total 

Demand Output 

3,698 5,615 468, 741 520,000 

- - 383,087 956,000 

143, 412 14, 603 229, 808 1,390,000 

180, 347 90,171 761,898 1, 155,000 

3,683 54,777 700,056 1,363,000 

202, 875 109, 571 68, 576 1,255,000 

647, 509 994,313 852, 864 13,269,000 

1,506,051 1, 362, 123 1,926,637 10,049,000 

51,810 4,311 629,281 977,000 

762,640 111,953 1, 062, 675 2,453,000 

825,908 5, 233, 905 6,699,289 19, 176,000 

222,682 55, 455 6, 134, 931 6,441,000 

- 1,445,601 15,884,323 17,384,000 

1. Lodging 5,448 - 34,996 

2. Eating and Drink. - 68 572, 845 

3. Professional Serv. 3,005 6, 125 934, 983 

4. Financial 15,690 - 66, 656 

5. Comm. & Trans. 12,029 16,721 252, 414 

6. Service Orient. 1,672 17, 575 698, 160 

7. Product Orient. 105,023 129, 522 9, 108, 293 

8. Automotive 91, 162 160, 790 3,258,846 

9. Construction 10, 770 94, 855 174, 789 

10. Local Govt. 3,500 6,080 223, 918 

11. Households 419, 536 1, 413, 782 37, 547 

12. Manufacturing 

13. Agriculture 896 - 2,397 

14. Lumber - - 54,076 

Value Added 
and Imports 308,269 607, 482 3, 756,080 

Total Inputs 977,000       2,453,000      19,176,000 

1,890,385        7,901,602 

6, 441,000       17, 384,000 

35, 802, 166 

78,388,000 

o 



Appendix Table H.   Transactions matrix for Clatsop County,  Oregon,   1968 (Dollars). 

Producing 
Sectors 1 2 3 4 5 6 7 8 9 

1.   Lodging - - _ 5,429 _ 85,000 _ - - 

2.   Eat .and Drink 

3 .   Prof. Services 2,327 27, 172 38,788 26,977 2,327 20, 082 22, 184 13, 673 13, 574 

4.   Financial 12,354 5,226 6,176 33, 882 - 165, 995 99, 788 577, 978 192,863 

5.   Comm. and 
Trans. 696,770 154, 162 130, 964 154, 442 209, 899 189, 329 603, 752 483, 462 169, 048 

6.   Serv. Orient. 864, 959 340, 374 257, 154 68, 941 21,209 248, 334 1, , 129, 938 305, 997 136,919 

7.   Prod. Orient. 665,111 706, 348 216,843 180,915 198, 520 167, 679 1. ,359,571 1, , 392, 458 347, 569 

8.   Automotive 23,000 1,860 94, 200 15,334 162, 230 68, 764 68, 736 165, 833 160, 288 

9.   Construction 27, 203 332, 884 100,614 78, 981 38, 855 47, 492 71, 867 55, 597 830, 757 

10.   Local Govt. 438, 754 60,313 31,091 59,405 482, 908 204,621 804, 181 68,012 57, 564 

11.   Households 1, 789, 328 1,884,569 3, , 105, 940 1, 416, 209 2, ,858,248 6: , 473, 845 7, ,771,713 2, ,220,314 4, , 847, 974 

12.   Manufacturing - - - 2,500 - 68, 666 53,000 - - 

13.   Agriculture - - - - - - - - - 

14.   Lumber - - - - 174, 880 - - - 119,579 

15.   Fishing - - - - - - - - - 

Value Added 
and Imports 3,077, 508 2, 882, 448 3, , 470, 370 5, 833, 558 9, , 573, 236 8, , 496, 138 33, , 409, 650 10, ,891,840 H. ,793,319 

Total Inputs 7,597,314 6, 395, 356 7, 452, 140 7, 876, 573 13, ,722,312 16, , 235, 945 45, ,394,380 16, , 175, 164 18, , 669, 454 
i—» 

o 



Appendix Table H (cont.) 

Producing 
Sectors 

10 11 12 13 14 15 
Final 

Demand 

Total 
Output 

1.   Lodging 23,239 7, 275, 523 _ - . - 208, 123 7,597,314 

2.   Eat and Drink 5,122 6,284,390 - - - - 105, 844 6, 395, 356 

3.   Prof. Services 338,896 3, 166, 537 15, 525 4,429 1,124, 122 128, 876 2,506,651 7, 452, 140 

4.   Financial 8,617 2,790,055 595, 745 137, 390 652,525 10, 788 2, 587,191 7, 876, 573 

5.   Comna.   and 
Trans. 88,005 3, 764,132 2,368,269 1,047, 275 1, 856,093 146,248 1, 660, 462 13,722,312 

6.   Serv. Orient. 270, 529 10,711,458 259,071 170,083 4167242 314,684 720,053 16, 235, 945 

7.   Prod. Orient. 724, 801 24,801,633 1,044,792 648, 787 2,207, 448 173, 952 10, 557, 953 45, 394, 380 

8.   Automotive 252, 561 12, 664, 839 294,865 143,821 514,817 283,591 1,260,425 16, 175, 164 

9.   Construction 584, 394 3, 173, 407 159, 950 14, 948 27, 717 4,104 13, 120,684 18, 669, 454 

10.   Local Govt. 156,119 2,825,247 182, 196 88, 474 1, 868, 471 23,851 2, 867,256 10,218,463 

11.   Households 6,094,198 200,000 3,920,000 675, 000 8, 828, 465 1, 494, 506 36, 206, 896 89,787,205 

12.   Manufacturing 9,311 753, 700 3, 742, 720 - - - 42,281,279 46, 911, 176 

13.   Agriculture - 125, 850 909, 770 45, 271 - - 2, 718, 584 3, 799, 475 

14.   Lumber 4,531 43, 538 - - 4,617, 162 - 55, 604, 762 60, 564, 452 

15.   Fishing 20 16,896 2,617,590 - - 10, 156 921,643 3, 566, 305 

Value Added 
and Imports 1, 658, 120 11, 190,000 30,800,683 823, 997 38,451,390 975, 549 173, 327,806 

Total Inputs 10,218,463 89, 787,205 46, 911, 176 3,799, 475 60, 564, 452 3, 566, 305 354, 365, 714 »—• 
O 



Appendix Table I.   Transaction matrix for Klamath County, Oregon,   1968 (Dollars) . 

1 Producing 

Sectors 
1 2 3 4 5 6 7 8 9 

1. Lodging — — 432 6,562 — 165 — 144 6,480 

2. Eat & Drink ~ ~ ~ 367 — — 552 ~ 18,051 

3. Prof. Serv. 12, 371 7,066 8,398 10, 510 19,440 76, 962 44, 164 34, 735 37, 151 

4. Financial 96, 450 16, 720 59, 144 64, 868 16, 568 48, 300 226, 798 481, 309 147, 522 

5. Comm. & 
Trans. 331,352 54, 361 230, 384 108, 723 99, 805 424,014 3,075,951 328, 393 321,713 

6. Serv .Orient. 162, 033 202, 597 133, 820 304, 702 15,097 849, 198 423, 574 353, 674 291, 772 

7. Prod .Orient. 776, 310 2, 047, 908 263,840 173, 416 272, 669 860, 874 4, 327, 897 573, 220 983, 282 

8. Automotive 47, 095 56, 162 110,098 6,033 454, 252 222, 953 860, 149 3,136,019 629, 707 

9. Construction 32, 778 103, 870 28,035 44,080 7,380 231,342 949, 088 67, 062 2,213,796 

10. Local Govt. 96, 077 41,018 78, 670 42, 274 809, 988 297, 236 1,082,505 110,882 70, 301 

11. Households     1, , 589, 988 2,212,820 8, 147, 045 1, 525, 558 8, 660, 497 6, 103, 324 12,057,955 5,831, 121 4, 760, 157 

12. Manufacturing 81,500 719,724 26, 488 -- 1,440 21,000 4, 262, 860 ~ 294, 001 

13. Agriculture — 35,400 11,800 — ~ ~ 762, 680 ~ ~ 

14. Lumber — — — — — 3,000 582, 900 3,000 425, 100 

15.   Resorts & 
Mar. 

Value Added 
and Imports 

Total Inputs 

1,099,791 965,916 5,641,844 

4, 325, 745      6, 463, 562       14, 739, 998 

3,791,418       19,695,416 

6,078,511       30,052,552 

7,342,034       54,095,511       25,409,800 8,414,317 

16,480,402       82,752,584       36,329,359       18,613,350 

O 



Appendix Table I (cont.) 

Producing 
Sectors 

10 11 12 13 14 15 
Final 

Demand 
Total 

Output 

1.   Lodging 480 4, 144, 642 ~ ~ 144 — 166, 696 4, 325, 745 

2.   Eat & Drink 865 6, 389, 220 367 ~ 18, 602 — 35, 538 6, 463, 562 

3.   Prof. Serv. 115,366 12, 554,059 24,640 132, 377 38, 777 1,766 1,622,216 14, 739, 998 

4.   Financial — 3, 324, 947 146,285 664, 893 619,804 16, 718 148, 185 6,078,511 

5.   Comm. G 
Trans. 102,636 4, 833, 473 2, , 584, 137 243, 587 12,880,011 — 4, 434, 012 30,052,552 

6.   Serv. Orient. 313,563 11,767,752 46,438 430, 182 169, 249 22, 993 993, 758 16, 480, 402 

7.   Prod. Orient. 906, 278 48, 789, 828 829, 594 5, 388, 913 2,045,294 69, 858 14, 443, 403 82, 752, 584 

8.   Automotive 504, 767 25, 204, 227 216,315 1,148,681 1,659,304 104, 403 1, 969, 194 36, 329, 359 

9.   Construction 564, 748 6,231,934 227, 716 174, 523 260, 241 1, 500 7, 475, 257 18,613,350 

10.   Local Govt. 74, 982 1, 892,030 95, 747 1,363,355 1, 203, 539 29, 356 5, 941, 882 13, 229, 842 

11.   Households 8, 465, 971 448, 063 3, ,582,073 9,628, 840 22, 774, 364 109, 000 50,203,224 146, 100, 000 

12.   Manufacturing 313,600 1,885,729 133 168, 712 148, 601 26, 353 15,205,307 23, 155, 448 

13.   Agriculture 725 87, 650 9, ,484,110 6,189, 800 ~ — 12,281,550 28,853,715 

14.   Lumber — 164, 205 143, 220 75, 660 9,078,878 — 69, 343, 283 79, 819, 246 

15.   Resorts &Mar. 530 683, 801 — 4,500 « 1,500 12, 522 702, 853 

Value Added 
and Imports 1,865,331 17, 698, 440 5, , 774, 673 3, 239, 692 28, 922, 438 319,406 184, 276, 027 

Total Inputs 13, 229, 842 146, 100, 000 23, , 155, 448 28,853,715 79,819,246 702, 853 504,697, 167 

o 
^1 


