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(ABSTRACT)

The purpose of this study is to assess the role intersectoral
linkages play in shaping the short—run size distribution of
household income. Input-output models are constructed for
four regions in Virginia using secondary data. Two distin—
guishing features of these models are that the household
sector is disaggregated into 12 income classes and unemploy-
ment benefits are an endogenous component of household
income. Using these models, it is concluded that: (a) As
linkages increase, the effects on inequality of changes in
different components of final demand converge. (b) Increasing
the degree of linkage, with constant industry mix, will tend
to increase inequality. (c) Although the degree and pattern
of linkages among household groups varies from region to
region, all income groups are more strongly linked to middle
income households than to either high or low income house-
holds.
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1.0 INTRODUCTION

. It is a widely accepted view that the way in which

economic resources are distributed across the population is

an important factor in the evaluation of the level of devel-

opment and of the performance of an economy. A major diffi-

culty with this view is that there is no satisfactory theory

of the size distribution of income and, consequently, there

is no completely satisfactory way to connect the process of

economic development with the mechanisms underlying the for-

mation of the size distribution. The purpose of this dis-

sertation is to investigate some of the relationships between

income distribution and regional economic structure. In so

doing, it is hoped that a contribution can be made toward

increasing our knowledge of income distribution mechanisms,

and thereby further our understanding of the operation and

behavior of regional economies.

1J OBJECTWVES AND HYPOTHESES -

Specifically, the primary objective of the study is

to assess the importance of intersectoral linkages in shaping

the short-run distribution of household income in four

regions of Virginia. Four types of linkages are of interest.

Industry-industry (interindustry) linkages are the linkages
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among regional goods and service producing sectors.
Household—industry linkages are household expenditures on
regional output and are called consumption linkages.
Industry-household linkages are embodied in the value—added
arising from regional production that is distributed to
regional households. These linkages are called value—added

linkages. Household—household linkages (household linkages
for short) measure the degree to which the spending of any
given household affects the income of other households.1\

Four hypotheses are tested in this study. Two of these
apply to consumption and value—added linkages and employ the

concept of sectoral inequality impact. The sectoral ine-
quality impact of a particular sector is defined as the level
of inequality of the distribution of household income arising

from a unit change in the sector's level of output. This is
to be distinguished from the impact on the overall level of

inequality of a change in sectoral output. The latter
depends upon the size of the change in income and the initial
level of inequality, whereas» the the sectoral inequality

impact depends only upon the degree to which the sector is

linked to the rest of the economy and the distribution of
household value—added of the sectors to which it is linked.

1 The four types of linkages, as well as the following
hypotheses, are <discussed i11 detail 111 Section 2.6.4,below.
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The first two hypotheses are: 1) sectoral inequality
impacts converge as the degree of linkage within the economy
increases, and 2) the inequality impacts of the basic or
export sectors differ in a systematic way from the inequality
impacts of non—basic sectors.

The third hypothesis is that high-income households

are more strongly linked to low-income households than are

low- and middle-income households. The fourth hypothesis
also applies to household linkages. This hypothesis is that

the distribution of income arising from a change in the

income of a particular household is a function of the income

of the spending household.

In order to test these hypotheses, it is necessary to
model both intersectoral linkages and income distribution.

The secondary objective of this study is to construct such a
model. In addition to making tests of the above hypotheses

possible, such a nmdel will represent an improvement over
commonly used regional economic models.

1.2 ORGANIZATION OF STUDY

The dissertation is organized in the following way.

The remainder of this chapter is taken up with a discussion

of the major reasons for studying the size distribution of

income and addresses a number of preliminary issues that any

study of the distribution of income must. resolve. These
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issues are the period of analysis, the definition of the
income receiving unit, the definition of income, and the

manner in which income distributions are compared.

The first part of Chapter Two examines some of the
major strands of income distribution theory and concludes

that, even though the short-run distribution of income is an

important characteristic of any economy, little of the cur-

rent income distribution literature deals directly with the

relationship between the structure of an economy and the

short-run distribution of income. The second part of the

chapter· makes an attempt to partially fill this lacuna;

first, by showing how the industrial structure can be

expected to contribute to the formation of the size distrib-

ution, and second, by developing some hypotheses about the

relationship between intersectoral linkages and the short-run

size distribution of income.

Chapter Three describes an input-output model that is

used to investigate selected issues raised in the preceding

chapter. The fourth chapter discusses data sources and con-

structbma of the models used in the study. Chapter Five
discusses the results of this investigation„ The final

chapter summarizes the study and discusses some implications

of the findings. It concludes with comments on how the model

could be improved.
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1.3 THE IMPORTANCE OF THE SIZE DISTRIBUTION OF INCOME

The size distribution of income is considered to be

an important characteristic of an economy for two reasons.
First of all, the size distribution of income is an important
determinant of, and is in turn affected by, the level and mix

of regional output. Consequently, accurate modeling of the
regional economy requires an understandimg of this inter-

action between the regional production of goods and services .

and the size distribution of household income. Secondly„

many people believe that the level of inequality directly

affects the welfare of society as a whole. These consider-
ations are discussed in the following two sections.

1.3.1 INCOME DISTFÄIBUTION AND REGIONAL OUTPUT

A major reason for studying the size distribution is

its effect upon the level and mix of output in an economy.

As Engel first demonstrated in the nineteenth century, the

types and quantities of goods and services consumed by an .

individual or a household are highly dependent upon the con-

suming unit's income level. Consequently, a given level of

aggregate income, distributed differently over two otherwise

identical populations will, in general, imply two different

* vectors of goods and services demanded by consumers. This
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difference in household consumption expenditures has a number
of very important implications.

It is widely accepted that the marginal propensity to
spend falls as income rises. To the extent that this is true,

a change in household income will have a greater effect upon

household demand for output, the lower the income of the

household(s) experiencing the change in income. In the case

of a regional economy, this differential effect will be mag-

nified if the marginal propensity to consume locally produced

goods and services falls as household income rises. If, on

the other hand, the marginal propensity to spend on

regionally produced goods and services rises with household

income, the differential effect will be reduced.

Households differ not only in terms of their overall

marginal propensity to spend, but also with regard to the

type and quantity of goods and services consumed. From a

distributional point of view, the key question is whether or

not the marginal propensity to consume low-wage intensive

goods and services varies according to income. Defining a

low-wage intensive good to be one for which a large amount

of unskilled or low—wage labor is required in its production,

Williamson and Lindert (1976) conclude that the consumption

bundle of high-income, urban households has a greater low-

wage intensity than does the consumption bundle «of lower-
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income households.2 Their result has a number of important
ramifications, especially with regard to government policies
that have aa redistributional component. For instance, a
progressive income tax ‘would. have a much stronger

redistributional effect if the low—wage intensity of consumer

expenditures were a decreasing function of income than if
they were an increasing function. To see this, note that to

the extent that household tax liabilities lower household

expenditures on all goods and services, every dollar of taxes

paid by households can be expected to result in a decline in
overall expenditures and thus in a decline in the demand for
low-wage intensive goods and services. It then follows that

for any given increase in the tax rate, the demand for low-

wage workers will fall kur more, the greater the low-wage
intensity of consumption expenditures. The finding of

Williamson and Lindert imply that household spending patternsC
mitigate the distributional effects of progressivity in the

tax structure.

Williamson and Lindert point out another aspect of the

possibility that the consumption patterns of certain house—
hold groups may be relatively intensive in the use of dif-

ferent types of labor. If goods with a high income

elasticity exhibit a high degree of low—wage intensity, rapid

2 See the second part of Chapter 2 for a more detailed
discussion of this study.
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growth in household income may bring about a corresponding

increase in the demand for low-wage labor. Such a situation

would, ceteris paribus, put upward pressure on wage rates at

the low end of the wage spectrum and would tend to raise the'

incomes of 1ower—income households. If the reverse situation

existed, that is, if goods and services with high income

elasticities were relatively high-wage intensive, increasing

household income could result in falling demand for lower-
wage workers. In Williamson and Lindert‘s study, consumer

durables were found 1x> be relatively high-wage intensive.

This result indicates that any shift of household expendi-
tures towards consumer durables would tend to increase ine-

quality (Williamson and Lindert, p. 192, 1976).

Related to the question of the income intensity of the
consumption bundle of different income groups is the question

of whether the income intensity varies across different com-

ponents of final demand. Williamson and Lindert hypothesize

that the increasing role of government in the post-war Amer-

ican economy was one reason for a lessening of inequality,

at least through the sixties. If government expenditures on

goods and services were relatively low-wage intensive, the

egalitarian effects of government transfers would have been

reinforced. Their finding was that government expenditures

on goods and services were much more low-wage intensive than

private investment expenditures (Williamson and Lindert,
p.l88, 1976). These issues will be addressed further in the
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final section of Chapter 2 where the relationship between
inequality and intersectoral linkages are discussed.

Just as the shape of the size distribution affects
current output, it also affects saving and, thereby, economic

growth. It is generally accepted that the marginal propen-
sity to save (MPS) is an increasing function of income. In

other words, as income rises, the proportion of each addi-
tional dollar of income that is saved also rises. Increasing

the incomes of the well-to-do by a given amount would raise

the quantity of savings by more than would the same total

change in the incomes of the poor. To the extent that there

is a monotonic relationship between savings and investment,

the higher MPS of the rich implies that a higher growth rate

could be achieved if the incomes of the rich were increased

than if the incomes of the poor were raised by an equal
amount.

1.3.2 SOCIAL WELFARE AND THE LEVEL OF INEQUALITY

A second reason for studying the size distribution of

income is that the level of income inequality is often con-

sidered to be an important argument in the social welfare

function of an economy (See for example Fields, 1980;

Adelman, 1975; Chenery et al., 1974). This study, while

recognizing this point of view, makes no attempt to measure

the effect inequality may have on social welfare. However,
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even though little attention will be paid to this issue in
the rest of the study, some comments are in order concerning
the reasons why inequality may be said to have welfare con-
tent.

First of all, the level of inequality in the overall
distribution of income will affect the level of social wel-
fare, regardless of the level of average incomes, if the
level of inequality is an argument in at least one individ-
ual's utility function or if any individual's utility is a
function of his or her income vis-a—vis other individualsÜ
income. Implicit in the proposition that inequality must
enter one or more individual utility functions is the
assumption of a social welfare function composed of a
weighted combination of individual utilities, each individual
weight being positive. While this may be a rather restric-
tive view of the form that the social welfare function may
take, it is a relatively common one.’

One way in which the overall level of inequality will
appear as an argument in an individual's utility function is
if the individual has some notion as to what level of ine-
quality is optimal. In such situations, the individual will

’
A complete treatment of the various ways in which ine-quality may affect social welfare would require a morethorough discussion of social welfare functions than is
appropriate for a study in which measurement of welfareis not an issue. It suffices to demonstrate only thatinequality affects social welfare under certain commonly
held views of the world.
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consider himself better off, the closer is the actual level
of inequality to the optimal level, and worse off the greater
is the difference between the actual level and the optimal
level of inequality, ceteribus paribus (Thurow, 1971). Con-
sider the following two examples of what is meant by the

notion of an optimal distribution of income.

First of all, a not uncommon view, at least in the
industrial West, is that people are equal in some fundamental
sense, and that this basic equality calls for an equal dis-
tribution of income (e.g. Tawney, 1967; Meade and Hitch,

1967; Osmani, 1982; Kuttner, 1984). In other words, the

uniform distribution is the optimal distribution of income.
A person holding this position would view any differences in

income levels to be an indication that the distributional

mechanisms of the economy are not operating properly, i.e.

that people are not being treated as equals. The utility of
a person holding such a view would then be lower, the greater

the difference between the actual distribution and the uni-

form distribution. Tawney (1967) argues for complete equal-
ity using the analogy that as the Western conception of

justice requires equal treatment of individuals by the legal
system, justice also requires equal treatment of individuals
by the economic system. The weakness in this line of rea-

soning is that the principle of blind justice only requires

that the law mete out punishment with regard foractionstaken,

ignoring individual characteristics such as wealth or
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social position. A similarly "blind" economic system would

also bestow rewards in response only to specified rules.

However, in the same way that a just legal system imposes

increasingly severe punishments for increasingly serious

crimes, a just economic system could reward more highly val-

ued activities with higher incomes. In other words, equal

treatment does not imply equal income.

Meade and, Hitch (1967) argue for· complete equality

using the utilitarian principle of the maximization of total

utility. However, the utilitarian argument of Nwade and

Hitch requires the rather strong assumption that the marginal

utility of money is constant and equal across all individ-

uals.

An opposing view of what level of inequality is optimal

is based on the observation that individuals differ in terms

of both their ability to perform certain tasks and in their

preferences for certain types of activities. If workers are

paid according to the value of their marginal product, indi-

vidual earnings will vary according to their competence in

productive activities - a function of both "innate" ability

and ability acquired through investment in human capital -
and.according to their choice of occupation. This type of

inequality would be acceptable because individuals are given

equal treatment ("equal treatment of unequals," Johnson,

1975). A level of inequality greater than a level consonant

with the differences in abilities and tastes would thus imply

Introduction 12



that some individuals have somehow achieved an unfair advan-
tage over the others. In other words, inequality would be
too high. By the same token, adherents of this position
would say that government action forcing equality in wages

would result in too low a level of inequality.

This is aa very appealing line of reasoning, at least

to a traditionally trained economist. A serious difficulty
arises, however, in determining exactly how much inequality

is attributable to differences in tastes and abilities and

how much to market imperfections. There has been a great

deal of effort expended in trying to show how abilities,

generally assumed to be normally distributed, can give rise

to a distribution of income which more closely resembles the

lognormal or beta distribution. A perhaps more basic diffi-

culty revolves around the definition of ability. In fact,

not only is there little agreement about the source of abil-

ity (e.g. the nature vs. nurture debate), some of the recent

research into the determinants of labor earnings questions

whether ability plays much role at all in the distribution

of economic—rewards. (See the discussion of ability theories

in Chapter 2, below.)

Another avenue by which social welfare can be affected
by the overall level of inequality is if an individual's
level of utility is based, at least partially, upon income
comparisons with other individuals. For instance, the con-

cept of relative deprivation says that an individual feels
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deprived the further below is her/his income from the income
of a reference group. Curtin (1977) and Osberg (1984) pro-

vide evidence that this theory is applicable in the United
States.“ ·

Even.;if the overall level of inequality (as measured
by the Gini index, for instance) does not affect social wel-
fare, this size distribution of income is important because
the level and extent of poverty may affect social welfare.
In this view, the level of inequality in the distribution of
income is xirrelevant but the number of households whose

income falls below a threshold is considered important.

It is probably safe to say that most people in America

associate poverty with suffering and hardship. The argument

that poverty should be eliminated from society is thus akin
to the argument that society should strive to relieve or

eliminate the suffering caused by natural disasters and by
disease. Poverty is also linked to lower social welfare in
that violence and crime are often associated, in the minds

of the public at least, with poverty (Schur, 1974). It fol-

'lows from this argument that reducing poverty rates would

reduce the level of crime.

“
Parallel to relative deprivation is what might be called
relative aggrandizement: an individual feels better off
the further his/her income is above some reference group.
Curtin's work indicates that this effect is small or
nonexistent.
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Although the above discussion on the relationship

between inequality and social welfare just touches upon some

of the major views, it shoubd be obvious that each view
ultimately involves a statement about the form of the social

welfare function. It should be just as obvious that there

is little or no agreement about such matters, particularly

with regard to the importance of overall inequality. The

general attitude in the U.S. seems to be that inequality in

income is not such a bad thing per se. Gilder (1981) and

Kristol and Bauer (1977) are two, somewhat polemic„

expressions of this attitude. On the other hand, the exten-

sive welfare system is evidence that there is widespread

support for the view that poverty lowers social welfare.

However, there is by no means a consensus on Iunv to measure

poverty, much less on how much poverty is too much.

1.4 DEFINING THE SIZE DISTRIBUTION OF INCOME

Before inequality can be measured, it is necessary to

define more precisely the concept of income and the units

across which income is distributed. Income is a flow and

thus requires the specification of both what is meant by

income and the time period involved. These are discussed in

the following two sub-sections. It is then necessary to

define the units over which this income is distributed. This

is done in the penultimate part of this section. The final

Introduction
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sub-section is a discussion of the problem of measuring ine-

quality.)

L4J INCOME

As explained above, a major reason for the interest

in the regional size distribution of income is its implij

cations for the level of regional welfare. However, the

measurement of individual welfare, not to mention social

welfare, has proven to be a most intractable problem. The

intangible nature of the concept of welfare requires that

some proxy be employed. Money income is commonly chosen as

such a proxy. Theoretically, a person’s level of satisfac-

tion or utility is a function of his or her real consumption.

A difficulty involv‘% with the use of money income as a

measure of real consumption possibilities is that many goods

are of a non-market nature, the consumption of which does not

depend directly upon income. For instance, there are situ-

ations in which a person would voluntarily give up some money

income in order to consume certain locational amenities or
externalities. Sole reliance on an income measure of welfare

would indicate a lower level of welfare at the lower money

income level when in fact utility is higher. Two examples of

this are the choice of leisure over work made by many part-

time workers and the lower incomes accepted by many urban to

rural migrants (Deaton, Morgan, and Anschel, 1982). Another
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difficulty is that money income does not even accurately
measure the possibilities of consuming market goods and ser-

vices unless income is adjusted to reflect taxes, cash and
in—kind transfers, and the fact that price changes do not

uniformly affect the goods and services consumed by different

population groups.

There is little question, then, that money income is,

by itself, an inadequate measure of welfare. However, as
stated previously, the purpose of this dissertation does not

include the measurement of welfare. Rather, the purpose is
to explore the ways in which households are interlinked with

the entire regional economy. As the spending and receiving

of money income constitutes these linkages, money income is

the appropriate definition of income. Thus, the consumption

of public—type goods are not considered. The models that are

used in the following analyses are constructed in such a way

that most taxes and certain government transfers are incor-

porated.

1.4.2 PERIOD OF ANALYSIS

A second issue is the period of analysis over which
incomes are tx> be measured. The present study examines
annual changes in regional income distribution. This per-

spective is in contrast to much of the recent literature on

income inequality which argues that, from a welfare perspec-
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tive, the distribution of lifetime incomes is the relevant
measure of inequality (Friesen and Miller, 1983; Von

Weizsacher, 1978; and Minarik, 1977). This position·is based
upon the claim that optimizing individuals maximize lifetime
income and, as in Friedman's permanent income hypothesis,

view the inevitable annual fluctuations as transitory depar-
tures from their permanent level of income. However, even
if people do attempt to maximize lifetime incomes, and in so
doing view deviations from their perceived permanent income

stream as random, temporary events, it does not follow that

these fluctuations have no affect on individual welfare. To
a large extent, welfare is a function of the level of con-

sumption. Any change in current income, random or not, will
affect either current consumption, future consumption, or
both. To argue that short-run fluctuations in income dis-
tribution do not matter implies, for example, that unemploy-

ment and wage cuts do not adversely affect welfare. Not only

are wages not higher to compensate for periods of unemploy-

ment (Johnson, 1977), but the evidence is fairly strong that

unemployment affects health and overall feelings of well-

being.

It should not be construed from the above discussion

that life-cycle considerations are unimportant, just that
they are not all-important. For most individuals, income
rises with age, peaking at, or sometime just before, retire—

ment. For this reason, it is sometimes desirable to account
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for the age distribution of the population in analyses of
income distribution.

1.4.3 RECEIVING UNIT

The definition of the income receiving unit is perhaps
not as simple as it might seem at first glance. One alter-

native would be to use individuals as the basic income unit.

This is the simplest procedure because income data is very

often reported by individual earners or transfer recipients„
Another alternative is to use the family or household as the
basic income receiving unit„ Most authors consider the

household to be the relevant unit because many, if not most,

of the important economic decisions appear to be based upon
the principle of maximizing household or family welfare

rather than maximizing individual welfare (Dervis et al.,

1982). This is the position taken here.’

1„L4 INEQUALHW’MEASUREMENT

The purpose of measuring income inequality is to be
able to compare different income distributions. whether or

5 Households differ widely in size, age, sex, and other
characteristics which affect consumption requirements.
In some situations, it may therefore be desirable to
employ some sort of equivalent scale (Deaton and
Meullbauer, 1980).
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not the distributions being compared are of a single economy

over time, of a number of different economies for the same

time period, or of an actual economy and some ideal economy,
measurement necessarily involves both some loss of informa-
tion and some sort of weighting of individuals, and thus, at

least implicitly, a particular social welfare function. The
major implication of the loss of information involved in the
construction of indices is that a one-to—one correspondence
between a particular measure of inequality and a given income

distribution does not, in general, exist. In other words, a
particular value of a given inequality measure will be con-

sistent with a number of different distributions. Inasmuch

as indices are created for the express purpose of reducing
the amount of information contained in a distribution to a

manageable level, this loss of information is not only una-

voidable but is, in fact, desirable.
I

More important than the loss of information is the fact

that every index implies a particular form of social welfare
function. This idea, attributed to Dalton (1920) and rigor-

ously pursued by Atkinson (1970), Blackorby and Donaldson

(1978, 1980), and Kolm (l976a,b), among others, is based upon

the fact that each index is a weighted combination of the
income of each receiving unit. Because income is used as a

measure of the welfare of each individual or household, each

index indicates how important the welfare of each individual

is in total social welfare.
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The problem of deciding which inequality measure (or
measures) to employ involves establishing some criteria with

which to judge the various indices. The literature is
replete with discussions of the various properties of dif-
ferent indices and of what criteria should be considered the

most important in choosing an index (See Bernat, 1985, for a

brief summary of some of these). For the present purposes,

three conclusions coming out of this literature are of par-

ticular importance. First, most of the criteria for choosing

one index over another essentially involve deciding upon the

form of the social welfare function because most of the dif-

ferent criteria are, in the final analysis, rules for
weighting individual incomes. Second, although every ine-

quality index implies a particular social welfare function
(Blackorby and Donaldson, 1978), and so will, in general,

give different rankings of' the same income «distributions

(Atkinson, 1970), groups of indices will often result in very

similar, if not identical, rankings. For this reason, many

situations may arise in which it would not matter a great

deal which of several indices were used. Table 1.1 presents

the Spearman rank correlations of inequality rankings of the

136 cities and counties in Virginia using five different

inequality indices (See Bartels, 1975, for a comprehensive

comparison of inequality indices in the context of the

Netherlands). Clearly, there are differences in the five

indices but for many cases these differences are not large.
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Table 1.1
Spearman Rank Correlations

GINI C.V. THIEL ATKN1 ATKN2 SDLY

GINI 1.00000 0.88470 0.93043 0.98943 0.93182 0.34377
C.V. 0.88470 1.00000 0.82718 0.87189 0.83850 0.67615
THIEL 0.93043 0.82718 1.00000 0.93538 0.80953 0.22589
ATKN1 0.98943 0.87189 0.93538 1.00000 0.93804 0.34373
ATKN1 0.93182 0.83850 0.80953 0.93804 1.00000 0.39172
SDLY 0.34377 0.67615 0.22589 0.34373 0.39172 1.00000

C.V. = Coefficient of Variation
ATKN1 = Atkinson's index with E = 0.5
ATKN2 = Atkinson's index with E = 1.5
SDLY = Standard Deviation of the Logarithm of Income
136 Obeervations
Source: Bernat, 1985.
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In particular, the rankings for the Thiel, Gini, and two ~
Atkinson indices are fairly similar.

The final consideration is that this study uses
grouped data and therefore requires an index that permits a
simple decomposition of overall inequality into between group
inequality and within group inequality. Because the Thiel

~ index (normalized to range from O to 1) is readily decomposed
in this way, it is the equality index employed in the study.
The evidence presented in Table 1.1 indicates that there is
a relatively high correlation among the rankings produced by

the Thiel index, the Gini index, and the Atkinson indices,

giving us confidence that the general conclusions reached in

this study would be corroborated using these other indices.
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2.0 LITERATURE REVIEW

In the preceding chapter, a case was made for studying

the annual size distribution of household income. The pur-

pose of this chapter is twofold. In the first part, the
income distribution literature is surveyed to see what some
of the standard income distribution theories have to say
about how the size distribution can be expected to behave
over the short-run. Because of the extent of the literature

on income distribution, and because there are a number of

good surveys of this literature (e.g. Sahota, 1978; Blinder,

1974; Atkinson, 1975), this chapter is not intended to be a

comprehensive review. Rather, only those theories which give

some insight into the problem at hand are examined in any

depth, others being mentioned solely for completeness.

The second part of the chapter discusses the ways in
which the sectoral composition of an economy is expected to
help shape the short-run distribution of income.

Figure 1, a schematic <xf the short-run income dis-

tribution process, is useful in visualizing how the various

size distribution theories are related to one another, and

thus is also useful as a framework for organizing the fol-

lowing discussion of income distribution theory.

Beginning with the distribution of family income, (9)

in the figure, the short-run distribution process can be
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traced. The distribution of household income determines the
demand. for goods and services (1). This, together with the
demand for the economy's exports (10), gives rise ‘¤¤ the
production <xE goods and services (2). The short-run nature
of this model means that production technology and capital
stock are fixed. Thus the level of (2) implies a particular
distribution of jobs (4) and of payments to capital (3). The
supply of labor, characterized by a distribution of skills,
abilities, and other characteristics associated with produc-
tivity, are assigned to the available jobs to give the size
distribution of labor earnings (7). Capital payments accrue
to individuals according* mo capital ownership patterns to
form the size distribution of capital income (6). The com-
position of households in terms of the number and type of
workers and of capital ownership, together with net transfers
from outside the economy (11), determines the size distrib-
ution of household income (9).

The above view of the distribution process is intended
to show why there is as yet no satisfactory theory of the size
distribution, despite the work by several generations of
economists. Even in the short-run perspective embodied in
Figure 1, a complete theory of the size distribution must
include demand theory, production theory, a theory <xE the
functional distribution of income, and a theory of household
composition. The problem is greatly increased if a longer
run perspective is taken because the complexity of the system
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increases and a number of simultaneities arise. For example,
the distribution of household income affects not just current
demand for goods and services but also future household com-
position, the distribution of capital ownership, and the
distribution of labor skills.

The remainder of this part of the chapter is organized
in the following way. .The next section deals with the major
approaches to modeling the size distribution of labor
earnings, box (4) in Figure l: stochastic theories, ability
theories, human capital theories, and what can be called
neoclassical theories for lack of a better name. While all
of these are for the most part long-run theories and so are
not directly applicable to an investigation of short—run
phenomena, it is useful to review them. First of all, most
of the work on the size distribution fall into these catego-
ries. Secondly, even though many of the following theories
give but little insight into the way in which the size dis-
tribution may change in the short—run (over the business
cycle, for example), they are helpful in understanding some
of' the ‘underlying, long-run forces which help shape the
observed, short-run size distributions.

In the third section, theories which attempt to

explain the distribution of material wealth (6) are dis-
cussed. The fourth section looks at the effect family com-

position (8) has on the size distribution of income, The
fifth section discusses the distributional aspects of gov-
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ernment activities (11). The final section of this review

discusses two areas of distribution theory not covered in the
previous sections, namely macro theories and private trans-
fers.

2.1 THE SIZE DISTRIBUTION OF LABOR EARNINGS

2.1J STOCHASTWC THEORIES

Stochastic theories are among the oldest theories of_

the size distribution. The distinguishing feature of

stochastic theories is that they emphasize the importance of
random processes in the formation of the size distribution
of income. In other words, they attempt to explain box 4
without any reference to the other components of Figure 1.

The early work in this area attempted to show how first-order
Markov processes could, by themselves, result in the observed

distribution of income (Brown 1976). Work by Mogridge (1973)

and Shorrocks (1975, 1976) represents recent attempts to
resurrect interest in this line of research.

Mogridge asserts that, because of the large number of

people in an economy, only the process of interaction between
individuals is important in the formation of the distribution

of income. He attempts to show that just as the laws of
motion of gas particles and the mean energy level of a

thermodynamic system are all that are needed to describe the
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distribution of energy within a system, the distribution of

income can be described with knowledge of only the number

of interactions between people in the employment system and

the mean income level.

Shorrocks, on the other hand, takes quite a different

tack. He attempts to demonstrate that a second-order Markov

process not only generates observed income distributions but

is also consistent with the permanent income hypothesis. In

showing how a purely stochastic theory of the distribution

of income can be made compatible with received economic the-

ory, Shorrocks tries to make a case for stochastic theories.

The work of these two economists points out the

essential shortcoming of the stochastic theories. As already

mentioned, stochastic theories are based upon the supposition

that economic and behavioral factors are relatively unimpor—

tant in the distribution of income. Thus, to the extent that

these theories are truly stochastic, they are by definition

of little use to anyone interested in discovering how changes

in "exogenous" factors such as government policy or techno-

logical change can be expected to alter the distribution of

income. On the other hand, to the extent to which these

theories of income distribution incorporate behavioral vari-

ables, they are no longer stochastic theories, but rather

behavioral, nonstochastic theories (Sahota, 1978).
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2.1.2 ABILITY THEORIES

The hypothesis that the observed differences in
earnings among individuals are the result of corresponding

differences in abilities is a venerable one. It is certainly

an intuitively appealing proposition that the reason some

people earn more than others is because they are more capa-

ble. The basic argument is a straight forward generalization

from the observation that people differ in physical capabil-
ities 1x> the assertion that they differ as well in other

attributes which are important in the determination of pro-

ductive ability, Assuming that workers are paid according

to their relative productivity leads directly to the conclu-
sion that the distribution of earnings (box 4, Figure 1) can

be explained by the distribution of skills (box 5) which in

turn is due to differences in abilities, often considered to

be essentially innate.

0ne difficulty with this view is that while abilities,

however defined, are generally assumed to be normally dis-
. tributed across individuals, the distribution of earnings is

invariably skewed, more closely resembling either a lognormal

or a beta distribution than a normal distribution.

At least two different reconciliations of this seeming

contradiction have been proposed„ Mincer (1970, 1976) and

Becker (1967) both explain the difference between the dis-

tribution of earnings and the distribution of abilities by
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hypothesizing that the more able workers not only receive
higher wage rates than workers with lower ability but also
tend to work longer hours and to experience less frequent and
shorter periods of unemployment.

The other major reconciliation makes use of the fact
that the distribution of the product of normally distributed
random variables is the lognormal distribution. Thus, if

different types of ability combine multiplicatively to
determine an individual's productivity, then normally dis-

tributed abilities will result in earnings being distributed

lognormally, provided, of course, that workers are paid

according to their productivity. This type of relationship
is exemplified by the complementarity between education and

ability (as 1measured by I.Q.). Lydall (1968,1976), for
example, found evidence that abilities do combine propor-
tionally. He also proposed a model similar to Simon’s model
of executive compensation (Simon, 1957), which he called the

hierarchy model, for the upper tail of the earnings distrib-

ution. In.this view, individuals are paid in proportion to
the aggregate level of earnings of the workers below. An

interesting implication of this theory is that an economy-

wide trend towards larger, more complex firms and organiza-

tions could mean larger employee hierarchies and would, for

this reason, result in increasing inequality (Nelson, 1982).

A fundamental problem with ability theories is that

abilities are difficult to define, much less measure.
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· Sociobiology and the nature vs. nurture debate make it clear
that there is much disagreement on the question of the rela-
tive importance of inheritance and environment in. human
behavior. While this may be irrelevant in the short-run, a
complete ability theory of income distribution must address
the question of how abilities are acquired by individuals.

Passing over the problem of determining how much of

ability is learned and how much is due to innate capacity,

as is usually done, the issue of measurement must be faced.
A common proxy for ability in earnings models is I.Q.
(Griliches, 1977). This obviously ignores other types of
ability such as Lydall's D-factor (the D standing for
doggedness, drive, and determination - Lydall, 1976), manual

skills, and any of many other individual characteristics that
affect productivity. It is thus not surprising that empir-
ical tests of ability theories often have not been very suc-
cessful. For example, Lillard (1977) and Taubman (1975) both

found that accounting for ability in human capital models

explains 30% or less of the variability in individual
earnings, and thus would explain very little of the distrib-

ution of earnings.

2.1.3 INDIVIDUAL CHOICE THEORIES

The theories which fall into the individual choice

category all share the basic hypothesis that differences in
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earnings among individuals are the result of differing pref-V
erence structures of optimizing individuals.

Friedman (1953), in one of the first individual choice

theories, examined how individuals' attitudes toward risk

would affect the dispersion of incomes. His conclusion that

the proportion of risk-lovers relative to risk-averters in a

society determines the direction of skewness of the income

distribution is still somewhat controversial. It has recently

been challenged analytically by Kanbur (1979) and indirectly

by Battalio et al. (1977) while being supported by Weiss

(1972) and Johnson (1977), both of whom found evidence that

some risks are compensatad for with higher wages. In any

case, Friedman‘s analysis laid the groundwork for much of the

modern work by human capital theorists (Sahota, 1978, p.11).

The modern human capital approach, the origin of which

is associated with T.W. Schultz and his colleagues at the

University of Chicago, has generated a vast literature (see

for example, the surveys of Mincer, 1970; Blaug, 1976; and

Sahota, 1978). In its simplest form, human capital theory

says that individuals choose to make investments in human
capital in order to maximize their (expected) lifetime income

streams. Earnings in any year are thus a function of the

individual's basic earning capacity and of investments in

human capital, compounded by the rate of return on such

investments. In ‘terms of Figure 1, human capital theory

states that the distribution of labor skills (5) is the
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result of investment decisions made by optimizing individuals

and that the distribution of skills in turn is the major

determinant of the distribution of earnings (4).

Viewed broadly, any investment which increases future

earnings can be considered a human capital investment.

Sahota (1978) cites a number of studies that examine

migration, health expenditures, and information acquisition

from aa human capital investment perspective. However, most

of the work in this area has considered schooling and on-

the-job training to be, if not the only forms of human capi-

tal investment, at least the most important.

A simple form of the basic schooling model can be

expressed in the following way. Defining yo as the logarithm

of earnings in the absence of schooling, ct_j as the loga-

rithm of the cost of schooling (including earnings foregone)

in period t-j, r as the rate of return on human capital, and

ut as a random component, the log of annual labor earnings

at time t is:

t-1
(2.1) yt = yo + r 24 ct_j + utj—1

Because data on the cost of schooling is seldom available,

the standard way to estimate an equation such as (2.1) is to

use years of schooling as a proxy for ct.

This basic model can be expanded considerably. Mincer

(1976) develops models which account for different rates of
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return. and <different edepreciation. rates on schooling and

on-the·job training. Chiswick (1974) employs a similar model
in his investigation of interregional income distribution.

While it would be difficult to overemphasize the
importance of human capital in the determination of a per-

son's earnings, the theory is not a complete theory of the

size distribution of earnings. One important objection to

the human capital theory as an explanation of income ine-
quality is that it is a partial equilibrium theory attempting
to explain a general equilibrium phenomenon, at least in the

forms in which it is commonly employed. None of the models
using this approach explain both the supply and the demand

for labor (Sattinger, 1980). Furthermore, the wages received

by individuals, and thus their earnings, are determined in a

dynamic general equilibrium context, in which technological

change and capital accumulation can be expected to alter wage

differentials. Human capital theory, as it stands, does not

look into these aspects of inequality (Sattinger, 1980,

p.21).

Sahota (1978) lists four additional objections. The

most important of these is the proposition of a number of

theorists that schooling is no more than a screening device.
_ In other words, "...it is not capital accumulated through

education but ability and institutions that really account

for what is attributed to education" (Sahota, 1978 p.17).

Theories consistent with this view include Arrow's (1973)
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filter theory, the sorting uncertainty· model of Taubman
(1975), the hierarchy theories of Lydall (1976) and Simon
(1957), the job competition model of Thurow (1975, 1980), and
segmented labor markets (Cain, 1976).

Human capital theory is an attempt to show how income
differences could arise among optimizing individuals. In

some respects it falls under the category of ability models
(Lydall, 1976). The theory asserts that individuals invest
in human capital in order to umximize lifetime earnings.

Thus each individual will invest to such an extent that the

rate of return to human capital is equalized across all
investment alternatives available to the individual (Becker,

1967). The reason, then, that two individuals with the same

access to resources (and the same preference for income) will

choose different levels of investment in human capital is
that they experience different rates of return at any level
of human capital invested. The only way to account for this

difference is that the individuals differ in terms of some

basic ability.

In the final analysis, it is not an adequate theory
of the distribution of earnings because it does not explain
why the economy puts different values on different levels of
human capital. It should be emphasized that this is not to

say that human capital is not an important part of a theory
of income distribution but only that human capital theory,
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by itself, cannot explain the degree of inequality in an
economy.

Tinbergen (1975) takes a very different taok in an
attempt to overcome some of these problems. 1He posits a
utility function for workers such that the level of utility
is an increasing function of the wage rate and a decreasing

function of what he calls the tension of the particular job.
For each job, tension is zero if the worker has the required

training and is positive if the worker has more or less than
the required level. To model the edemand. for labory he

assumes an aggregate production function in which the inputs

are different types of labor (distinguished kqr different

years of schooling) and capital. Given: 1) values for the

elasticity of substitution between workers with different
years of schooling, 2) the distribution of human capital

among workers, and 3) the economy's output level, he uses

this model to compare actual, feasible, and optimal income
distributions for the Netherlands.

As Sattinger (1980, p.27) points out, Tinbergen’s

major contribution is not the specific models he developed

but rather his explicit recognition that the distribution of

labor earnings, at least in the short-run, has three compo-

nents: 1) the distribution of jobs, 2) the distribution of

abilities and skills, and 3) the way in which individuals are .
assigned to jobs. This third component is called the

assignment problem.
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2.1.4 NEOCLASSICAL EARNINGS THEORIES

The two theories discussed in this section are related
only in that they both take an essentially neoclassical per-

spective in the sense that factors of production are paid

according to their marginal productivity in a world of per-

fectly competitive markets. The first, Williamson and

Lindert's (1976), is a general equilibrium model. Its primary

value 511 the jpresent„ context is that it focuses on the

interaction between the supply and demand for different types

of labor. Taking E1 different approach but nevertheless an

approach which can be called neoclassical, Sattinger(1980)

builds a short-run model that relates the level of earnings

inequality to the way in which productive capabilities and

productive capital are distributed among workers.

Williamson and Lindert construct a model following the

general eguilibrium model proposed by Jones (1965). It has

four factors of production: land, capital, highly skilled

labor, and low skilled labor, and three producing sectors.

By solving the simultaneous system of equations, which

includes the production functions and output demand func-

tions, the model is used to investigate how technological

change and changes in the supply of the four factors affected

the wage gap between skilled. and wxnskilled. labor 511 the

nineteenth and twentieth centuries in the U.S.
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This approach is not directly fruitful in answering

questions about the form of the size distribution because the

model is best suited for analyzing the functional distrib-

ution. However, Williamson and Lindert are able to use it

because they were able to show a strong correlation between

the difference in high—skilled wages and low—ski1led wages

and the level of inequality. In terms of Figure 1, the model

thus explains the distribution of capital (3) and labor (4)

earnings across sectors as a function of the demand for (1)

and production of (2) goods and services and of the supplies

of capital and labor.

The second theory in this category is that of Sattinger

(1980). Using Tinbergen's tripartite division of the dis-

tribution problem, he develops a short-run model which

emphasizes the importance of the assignment problam. His

first step is to show that if the aggregate production func-

tion for an economy or industry can be expressed in a form

which includes the average productive capabilities of the

labor force as well as the total labor supply and the average

capital to labor ratio, then the distribution of earnings is

a function of the degree of capital intensity as well as the

distribution of labor's productive abilities. Thus, depend-

ing upon the particular form of the production function, the

degree of earnings inequality may be greater or less than the

inequality in productive abilities. This part of the analy-

sis, while not directly addressing the assignment problem,
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serves to emphasize the point that the inequality of earnings

is a function of the value society places upon different
abilities in addition to being a function of the inequality

in abilities.

His next step is to show that in an economy in which
perfect competition operates and jll which individuals have
only two ways to earn a living - either by entering the labor

market and earning a wage proportional to her or his produc-

tivity or by renting machines (capital) and either working

them or hiring others to work the machines - in equilibrium

the more productive workers will be assigned to work the most

complex, most productive machines. Thus, the greater the

concentration of capital among workers the greater will be

the inequality in earned income, ceteris paribus. In terms

of Figure 1, this model attempts to explain (7) as a function

of (4) and (5).
l

Sattinger’s theory, like the human capital theory, is

perhaps best suited for the task of explaining the size dis-

tribution <1f earnings at a point in time. However, because

Sattinger shows how inequality is related to capital inten-
sity and thus to industrial composition, his theory also
sheds some light on how the size distribution of income can

be expected to change over time.
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2.2 THE DISTRIBUTION OF WEALTH

The effect of wealth on the distribution of income is
one of the most complex aspects of the income distribution
process, particularly if the period of analysis is very long.

This is so even if the effects of non-material wealth (viz.

ability and human capital) are not considered.

In the long—run, the issue of the perpetuation of

inequality becomes a major issue. While the viewpoint that
inherited wealth is not an important source of inequality

over time is held by some (e.g. Gilder, 1981), it seems much

more likely that inheritance of material wealth does make a

difference, at least at the upper end of the distribution

(Meade, 1976; Thurow, 1975). However, the highly progressive

inheritance levies do mitigate this somewhat (Allen, 1980).

Perhaps even more important than the way wealth

affects measured income inequality over either the short—run

or the long—run are the effects that wealth may have upon

individual behavior. For example, to the extent that

Becker's hypothesis that human capital investments are con-

strained by an individual's access to loanable funds is true,

higher levels of material assets would permit greater

investment in human capital, ceteris paribus.

Likewise, holdings of wealth can be expected to affect

an individual's labor—leisure choices. Blinder (1974) found

that in a world in which individual utility functions were
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such that income from wealth was perfectly substitutable for
labor income, inequality in lifetime income would be almost
unaffected by inheritance because individuals with large
inheritances would substitute at least part of their property
income for labor income. While perfect substitutability is
clearly an extreme assumption, it is likely that there is
some degree of substitution between income from wealth and
income from labor.

The relevant question for this study is much more
circumscribed, namely how does material wealth affect the
short-run.«distribution <mf family income. Material wealth
gives rise to four different types of money flows in the
short—run: rent payments, profits, interest payments, and
capital gains. Thus, in order to analyze the effects of
material wealth on the size distribution it would be neces-

sary to: 1) determine how these four flows are distributed
among families, and 2) determine how each of these flows

behaves over the short-run.

Concerning the first point, Greenwood (1983) and Wolf

(1980, 1983) estimate that, except for household durables,

the ownership of material wealth among households is highly
concentrated. For example, Greenwood found that in 1973,
over 48% of corporate stocks held by households and 25% of

total household net wealth were held. by' the top 11% eof

households, ranked by income.
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In general, income from material wealth should lead

to lower levels of inequality during general declines in

economic activity and to higher levels during economic

expansions. This conclusion is based upon: l) the high level

of inequality in ownership of financial assets and business

equity, and 2) the fact that dividends and profits generally

fluctuate more than labor income (Creamer, 1956). Regional

income from wealth will depend upon the aggregate portfolio

of regional wealth owners because the time path of these

flows are not the same (Moore, 1983). To the extent that the

aggregate regional asset portfolio differs across regions,

the effect of wealth upon changes in the regional distrib-

ution of income will also differ across regions.

2.3 HOUSEHOLD COMPOSITION _

There are two distinct aspects of the relationship

between family composition and the distribution of family

income. The first of these is the effect that family size

has upon the level of welfare of family members. This in turn

involves both short-run and long—run issues. In the short-

run, the number of people in a family of any given income has

obvious implications for the level of welfare of the indi-

viduals. Not surprisingly, the way in which family size is

incorporated in measures of poverty or inequality affects the

relative ranking of families (Kusnic and. DaVanzo, 1982;
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Deaton, 1982; Schultz, 1982). In the long—run, family size

can have a significant effect upon the wealth, both human

capital and material, that each child inherits (Becker, 1981;

Smith and Orcutt, 1980).

The second aspect of family composition, namely, the

fact that many families have more than one income earner, is
the relevant issue for this study. Restricting the following

discussion to labor earnings and assuming for expositional

simplicity that only husbands and wives are i11 the labor
force and that wives are the secondary workers, it is clear

that the effect of wives' earnings upon the distribution of

family income at a point in time depends upon four factors:

the average income of wives relative to husbands, the vari-

ance i11 wives' income vis-a-vis the variance in husbands'

income, number of families with working wives, and the cor-

relation between husbands' and wives' earnings. In addition,

labor earnings are a function of hours worked and wage rate,

each of which may have different effects upon the above fac-

tors.

Available evidence indicates that in the United States

working wives make family income more egalitarian than would

be the case with only husbands working (Smith, 1979; Benus

and Morgan, 1975). This equalizing effect of working wives

is attributed to the negative correlation between husbands'

and wives' earnings. Even though there is a positive corre-

lation between the educational level, and thus wage rates,
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of husbands and wives, there is a negative correlation

between the husbands' wage and the wives' annual hours of

labor force participation (Smith, 1979).

A similar pattern appears to hold in both Great Britain
(Layard and Zabalza, 1979) and Israel (Gronau, 1982). How-
ever, the fact that Smith found women's earnings to be an

equalizing influence for white families but a disequalizing

influence in black families serves to emphasize the potential
problem in generalizing these results.

Important also to this study is the short-run labor
supply response of wives vis—a—vis that of their husbands.

Smith's (1979) research indicates that wives' labor force

participation rates are negatively correlated with their

husband's wages, implying some degree of substitutability

between these two sources of family income. By this reason-

ing, a decrease in the husband's earnings, due to cutbacks

in hours worked or to layoff, should bring about an increase

in the wife's labor supply. To the extent that this holds

true, women's earnings would tend to be a stabilizing force

on the short—run distribution of family income.

2.4 THE ROLE OF GOVERNMENT

Government - federal, state, and local - has a very

large role in the income distribution process. However, the

myriad of different spending and taxing programs, in combi-
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nation with the often difficult task of estimating their

incidence, makes it very hard to determine the net distribu-

tive effect. of' government. Furthermore, considering* the

importance of state and local governments in the overall

fiscal system, there is likely to be significant variation

across states and regions.

Once again, the literature on this area is too exten-

sive to be dealt with in detail here, being covered in public

finance textbooks (e.g. Musgrave and Musgrave, 1976) as well

as in numerous books and _journal articles. However, it

appears that overall, the net effect of government activity

is progressive. Musgrave and Musgrave conclude that "The

fiscal system results in a substantial redistribution toward

the lowest end of income scale, but otherwise it has little

effect on distribution" (p. 402). In other words, there is

little redistributive effect; within, the middle and upper

income groups. Okner (1975) concurs with this conclusion,

at least with regard to taxes and direct transfers.

Specifically, the federal income tax is fairly pro-

A gressive while payroll taxes and state and local taxes are

generally considered to be, in net, slightly regressive. The

major redistributive portion of the fiscal system is direct

transfers, including social security, all types of welfare

and low-income assistance, and unemployment compensation; and

these appear to be strongly progressive (Danziger et al.,

1981).

Literature Review 46



The distributive effects of government expenditures

on goods and services are much harder to determine. Govern-

ment expenditures affect the distribution of income according

to both the income multiplier of the privately produced goods

and services purchased, that is, the distribution of income

arising from the production of these goods and services, and

the wage structure of government itself. In the context of

the discussion of linkages in section 2.6.4 (below), this

says that the distributional effect of government activities

is a function of the degree and pattern of linkages between

the government and households. In addition, a complete

accounting of these distributional effects should include the

distribution of output of the government. However, much of

government output consists of the provision of public goods

such as the judicial system and defense, the difficulties in

estimating the incidence of which are severe (see e.g.

Brennan, 1976; Aaron and McGuire, 1970).

In concluding this section it should be pointed out

that the above discussion ignores any effect government

activity may have upon individual behavidr. Much of the

recent controversy over supply-side economics revolves

around the way taxes affect economic activity. Likewise, the

transfer economy is likely to affect individual behavior.

For example, Danziger et al. (1981) estimate that under cur-

rent income transfer programs labor supply is nearly 5% lower

and savings anywhere from 0 to 20% lower than would be the
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case in the absence of government programs. Effects of this

kind obvious1y· have profound implications concerning the
shape of the distribution of income in the longer run but are
beyond the scope of this study.

2.5 OTHER THEORIES

The above discussion has ignored a number of theories

pertaining to the distribution of income. For completeness,

some of these are mentioned in the following section, with
no attempt at a complete summary.

1) Macro Theories. A number of diverse theories fall

under this category, all of which aim to explain the func-

tional distribution of income, that is, the distribution of

income between capital and labor. Perhaps the two names most

commonly associated with this type of model are Kaldor and
Kalecki, both of whom emphasized what might be called the

class differences between capitalists and labor. Hedlund
(1983) presents an empirical analysis of a recent synthesis

- of Kaldor's and Kalecki's models. Other examples can be

found in Kaldor (1978), Ranadive (1978), Hahnel and Sherman

(1982), and Hahn (1972). Howard (1979), Bronfenbrenner

(1968), and Johnson (1973) also present good discussions of

macro theories but with a greater emphasis on the

neoclassical, marginalist aspects of the functional distrib-
ution.
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2) Private Transfers. An aspect of the size distrib-
ution which is largely neglectmd is that of txansfers of
resources among individuals, which, according to one esti-

mate, amounted to 30% percent of GNP in 1980 (Lillydahl and

Singell, 1982). The most important type of transfer appears

to be the transfer of resources by parents to children. The
bulk of these transfers do not affect the distributions under

study because the unit of analysis in this study is the

household and so the distribution of resources within the

household can be ignored. Inter—household transfers wou1d„

on the other hand, affect the distribution of income as con-

sidered here but these are probably rather small and can be

ignored without altering the results of the analysis.

2.6 INCOME DISTRIBUTION AND INDUSTRIAL STRUCTURE

The most important conclusion, for the present pur-

poses, to be drawn from the preceding discussion of income

distribution theory is that very little work has been done

in the area of the short—run distribution of income. With

few exceptions, very little attention has been paid to the
effects that economic structure may have on income distrib-
ution.‘ Instead, most theorists have concentrated cxi the

‘
Four exceptions to the above-mentioned lack of interest
in short—run fluctuations in the size distribution of
income are Beach (1976), Metcalf (1972), Mirer (1973),
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relationships between personal characteristics (education,

skills, etc.) and the distribution of income. In the short-
‘ run, however, all of these characteristics can be considered

fixed so that most income distribution theories must be con-

sidered long-run in nature.

Two of the most important factors that do change over
the short—run are the level and mix of regional output, and

such fluctuations in regional output are a function of the

industrial structure of the regional economy.

The remainder of this chapter, devoted to a discussion

of how industrial structure affects the size distribution of

income, is organized into four parts. The first section is

a discussion of the factors affecting the distribution of

jobs. Next is a discussion of possible relationships between
the cyclical behavior of industries within the region and the

size distribution. The third section examines the relation-

ship between industrial structure and the distribution of

and Schultz (1969). However, none of these studies pro-
vide much insight into such problems as how the size
distribution of income in regional economies can be
expected to change over time and why such fluctuations
differ from region to region, because all four approach
the problem by looking at the time-path of the various
components of personal income, e.g., wages, salaries,
transfers, etc. The reasons that such an approach.«does
not appear very fruitful is that it presupposes knowledge
of the behavior of these income components over time.
In the current state of regional business cycle theory,
it is not possible to predict such changes with any
accuracy (Domazlicky, 1980).
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wealth. The final section discusses the way intersectoral
linkages affect the size distribution of income.

2.6.1 THE DISTRIBUTION OF JOBS

Standard neoclassical distribution theory focuses upon
the functional distribution of income while generally ignor-

ing the size distribution. This is partly due to use of the
assumption that labor can be described by efficiency units.
In other words, labor inputs can be measured in a common,

homogeneous Luüiz of measure. Ln equilibrium each of these

units would receive the same wage. The size distribution of

earnings thus becomes a function of the quantity of labor

demanded and the characteristics (in terms of the number of
efficiency units) of individual workers. In this view, the
type and mix of industries demanding labor is thus irrelevant

in the formation of the size distribution - all that matters

are the total number of efficiency units demanded and the

distribution of efficiency units across industrial workers.

A number of authors (e.g. Tinbergen, 1975; Thurow,

1975) assert that the efficiency units assumption is unreal-

istic because employers desire individuals with specific

qualities or abilities. In other words, it is not possible

to standardize all labor into a single unit of measure. .

Under this view, it is the distribution of jobs which deter-

mines the distribution of earnings. To the extent that the
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occupational and wage structure of firms are more similar

within each industry than across industries, the size dis-
tribution of earnings will depend upon the industrial mix of
the region. This is expected to hold only for the short or
medium term because the wage structure of a region will
influence the locational decisions of new firms. This type
of feedback effect is an example of the difficulty inherent
in modeling general equilibriunz phenomena, such; as income

distribution.

Sattinger (1980) takes the above idea a step further

by positing that the level of inequality varies directly with
the level of capital intensity. Invoking the assumption that
output per worker (Q) is a function of average productive

abilities (g) and of capital intensity (r), Sattinger shows
that earnings inequality is a function of the inequality in

productive abilities and what he calls the inequality multi-
plier (p). He also demonstrates that p is a function of the
elasticities of output with respect to g, and of output with

respect to r. He then shows that dp/dr > 0 and dp/dg < 0

whenever (a) output per worker is homogeneous of a degree

less than unity and (b) the elasticity of substitution
between r and g is also less than one. In other words,

increasing the level of capital intensity will tend to
increase the level of inequality, whereas lowering the vari-

ance of workers' abilities will tend to decrease the level
of inequality.
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2.6.2 BUSINESS CYCLES AND INCOME DISTRIBUTION

The second characteristic of 21 region's industrial
structure that is expected to affect the size distribution
is the cyclical behavior of the major industries. The most
obvious impact that an industry which experiences volatile
changes in demand and output is the unemployment created when
the industry is in a downswing. Just as firms differ in terms

of the distribution of jobs that they offer, they are likely

to differ in the way in which they lay-off and re-hire work-
ers in response to fluctuations in the demand for their out-
put. Creamer (1956), in a study of business cycles in the

first half of the twentieth century, and Schultz (1969), in
a study covering the second guarter of the century, both

found that wage differentials tended to narrow during expan-

sions as the labor market tightened and tended to widen with

the softening of the labor market during‘ recessions. In

addition, lower wage workers experienced the bulk of any

lay-offs. Consequently it is hypothesized that the industrial

structure. of a regional economy is not only an important

factor in the formation of the size distribution at E1 point
in time but it can also explain a large part of the short-run

changes in the distribution.

Unemployment has important effects beyond the obvious

effect of reducing, often drastically, the incomes «of the
unemployed. The uncertain nature of employment, and thus of
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income, may tend to reduce the level and quality of invest-
ments (e.g. financial and real property investments) made by
workers in those industries with a record of periodic
layoffs. The research on the firm's investment behavior in
the face of stochastic prices and demand for output indicates

that investment may be lower the greater the level of uncer-

tainty (Sandmo, 1971; Hey, 1979). It seems reasonable that

uncertainty would have similar effects with regamd to an

individual's investments. (See the discussion of the effect
income variability has on consumer durable purchases in
Mishkin, 1976.) If this is true, individuals and households

will tend to invest less, in absolute terms, and to put what

they do invest into more liquid assets, thus often earning
lower rates of return, the greater the uncertainty of income

and the greater their degree of risk aversion. Duncan and

Duncan (1983), in a study of two Kentucky counties, found
that the proportion of investment in new housing comprised

by mobile homes was twice as high 511 a county dominated by
the coal industry than in a non-coal county even though per

capita income was higher in the coal county. While much of

this difference may be due to both the unfavorable topography

of the coal region and land ownership patterns, some of it

may also represent an attempt on the part of coal miners and
workers in allied industries to avoid large and. extended

financial commitments.
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High income variability may also result in a tendency
for less investment in human capital, either in the form of
formal schooling cn: on-the—job experience. Obviously the
latter form of human capital investment does not take place
when a worker is unemployed. To the extent that the loanable
funds model of human capital is correct, there will be a
tendency for less investment in schooling in areas with high

income variability. The loanable funds variant of human
capital theory posits that a major factor in the determi-
nation of an individual's level of investment in human capi-

tal is the availability of resources to finance education or
training (Lucas, 1977; Becker and Chiswick, 1966). To the

extent that unemployment adversely affects an individual's
sources of funding for schooling, such investment will be

reduced, in turn reducing her or his lifetime stream of

earnings. In addition, unemployment may also increase the
rate <xE depreciation of human capital, further reducing the

individual's stock of human capital. Mincer and Ofek (1982)
found human capital depreciation to be an increasing function

of the length of time the worker is out of the work force.

The. uncertainty i11 income associated with cyclical
industries may tend to lead to fewer linkages between sectors

and between households and the rest of the economy. This

hypothesis is also based directly upon the research into the

effects that uncertainty has on investment. The previously
cited literature has shown that firms tend to invest less,
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the greater the uncertainty of demand for their products.

Regions experiencing wide fluctuations in employment experi-
ence corresponding swings in consumer income which in turn
leads to high ·variability in. household spending (Tobin,

1980). As household spending represents demand for consumer

goods and services it follows that high variability in
employment may lead to low levels of investment in retail and
other consumer—oriented establishments. Because retail

establishments play an important role in linking households
to the regional economy, less investment in the retail sector

results in a household sector which is not very closely
linked to the rest of the regional economy.

A third implication of the dominant industry in a

region being subject to large cycles is that any public sec-

tor investment which is financed by local taxes is expected
bo be provided at relatively low levels. There would be
little support for a level of public services that requires
tax rates very much above a level sustainable during periods

of high unemployment. A further implication of this is lower

quality public education and consequently lower quality human
capital investment.

Finally, there are the psychological impacts that a

boom-or—bust economy may have on residents. Catalano and
Dooley (in press) and Liem and Rayman (1982) both show that

the stress of unemployment can lead to serious health prob-
lems. In addition, the knowledge that widespread layoffs may
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occur in the near future may lead people to set money aside
for periods of unemployment and thus to lower their marginal

propensity to consume out of current income. On the other

hand, it also may be true that the expectation that good
times will inevitably follow bad times will lead to less
money being saved for the inevitable rainy day. In this
case, if a business cycle has an extended period of kdgh

unemployment there could be widespread suffering.

A sense of fatalism and pessimism may also result from
this sort of cycle. Such fatalism could result in a rela-

tively low level of initiative and ambition on the part of

large segments of the population which might, in turn, lead

to a lower level of economic vigor. Qualified support for

this hypothesis is Mirer's finding of a negative correlation
I

between an individual's sense of efficiency and income vari-
ability (Mirer, 1977). Although these effects will not be

pursued here, it is nevertheless important to recognize their

possible implications.

2.6.3 INDUSTRIAL STRUCTURE AND WEALTH

The third way that the industrial structure may affect

the size distribution of income is through the ownership of

real wealth and property. The effect that uncertainty may
have upon investment was mentioned previously. In addition,

there are likely to be systematic differences across indus-
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tries in the degree of local ownership of firms. Resource

based industries such as coal and forestry tend 1x> be domi-

nated by a few large firms. In some areas, these firms own

a large proportion of either the land surface or the mineral

rights, which often also amounts to control over the surface.

As an example, the Appalachian Land Ownership Task Force

(1981) estimated that forty percent of the surface area and

seventy percent of the mineral rights in an eighty county

sample were owned by corporations. While corporate ownership

per se means little, in the case of coal many of these firms

are large national corporations. Thus, much of the land in

Appalachia is controlled by absentee owners with, presumably,

little interest in many aspects of local economic develop-

ment. Such absentee owners may have relatively little

interest in paying for public investments that do no directly

benefit coal production.

2.6.4 LINKAGES AND THE DISTRIBUTION OF INCOME

The final aspect of the industrial structure which. is
‘

expected to have an effect on the size distribution is the

extent to which households and firms in a region are inter-

linked within the regional economy. Linkages can be classi-

fied into three groups according to the two components of the

economy‘ being linked: producing sectors linked to other
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producing sectors, households linked to producing sectors,

and households linked to other households.7

The first group of linkages, linkages among regional

goods and service producing sectors, are called interindustry

linkages. A regional economy is said to have a high.«degree

of interindustry linkage when regional producers either pur-

chase a large proportion of their inputs from other firms

within the region or when they sell a large proportion of

their output within the region.

The second group of linkages, called household-

industry linkages in this study, can be cüyided into two

different types of linkages according to the direction of

linkage. Households are linked to producing sectors kur way

of expenditures on regionally produced goods and services.

This type of linkage will be called the consumption linkage.

Households are also linked to producing sectors via wages,

salaries, profits, and other value—added arising out of the

regional production of goods and services. This type of

linkage will be called the value-added linkage. An economy °

would thus be said to exhibit a high degree of household-

industry linkage whenever the consumption bundle of regional

households contains a high proportion of regionally produced

7 A fourth type of linkage - interregional linkage - are
the linkages among sectors and households in different
regions. However, the inequality effects of these link-
ages will not be investigated in detail in this study.
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goods and services or whenever the value—added of regional

firms and businesses makes up a large proportion of the value
of total output and, in addition, a large proportion of this

l

value-added is distributed to households in the region.

The third type of linkage (household-household linkage

or household linkage for short) connects the various house-

hold groups together. This connection involves all three of

the previously discussed linkages. Household expenditures

affect regional production via the consumption linkages.

Other producing sectors are in turn affected by way of

interindustry linkages, which in turn affect household

through value-added linkages. hn an economy with a high

degree of household linkage, a given change in the income of

households in one household group will have a relatively

larger impact on the income of other households than would l
be the case in an economy with weaker household linkages.

All of the above linkages are expected to play impor-
tant roles in the determination of the way in which changes

in the output of any sector affect overall inequality in the
· economy. To illustrate this process, assume first that the

economy under study has no interindustry or consumption

linkages. In such a case, there will be no feedback effects

- neither regional producers nor regional households purchase

any regionally produced goods and services. The change in

overall inequality due to a change in the final demand for a
particular sector will be a function of: (l) the size of the
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resulting change in the value-added accruing to households _

from that sector relative to total household income - in turn
a function of both the degree of value-added linkage and the

size of the change in final demand, and (2) the level of

inequality in the distribution of value-added for that sector

(called the sector's direct inequality effect) vis-a-vis

overall inequality.

Assume now that there is a second economy that has the

same industry mix as the one just described, but which has

strong interindustry linkages. In this case, the change in

inequality arising out of a change in the final demand for

any sector will be a function not only of the size of the

final demand change, the direct inequality effects, and the

degree of value-added linkages of the sector experiencing the

change in exogenous demand, but also of the extent to which

this sector is linked to other producing sectors, the extent

to which these other sectors are also linked to the rest of

the economy, and the direct inequality effects of these sec-

tors. Thus, a change in the final demand of a sector that

has a highly unequal distribution of value-added and is, in

addition, strongly linked to sectors with similarly distrib-

uted value-added, would result in a much more disequalizing

effect upon the overall distribution of income than would the

same change in the exogenous demand for a less highly linked

but otherwise similar industry.
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In the same way, changes in the exogenous component

of household income will have different effects upon overall
inequality depending upon the extent to which households
spend their income on regionally produced goods and services,

and on the way such industries are linked to the rest of the

regional economy. For instance, suppose that the umrginal

propensity to spend on regionally produced goods and services

is 10 percent for upper—income households and 60 percent for
low-income households. Suppose, further, that the high-income

households purchase the output of regional firms that (1)

have the greatest inequality in value-added of all regional

firms, and (2) that are also highly linked only to other

high-inequality firms. Low—income households, on the other

hand, are assumed to purchase the goods and services of firms

that use low-wage workers intensively and that are highly

linked only to other low-wage intensive firms. Assume

finally that all sectors are interlinked to the same degree

(sectors differ in the type of sectors to which they are

linked and not the extent to which they are linked). In such

an economy, a given change in the exogenous income of the

upper-income households would have a smaller overall effect

on the regional economy than would an equal change in the
income of low income households because the upper—income

households have a lower marginal propensity· to spend. on

regional output. In addition, the increase in the income of

the high—income households would have a relatively less
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equalizing effect on the overall distribution than would be

the case for the low-income households.

The nature and extent of these household linkages have

some wide—reaching ramifications. Williamson and Idndert

(1976) looked at several aspects of household linkages under
the rubric <mf the factor intensity issue. Recalling the

discussion in Chapter 1, factor intensity is defined as the

degree to vduxüi a particular producing sector intensively

utilizes high-wage (or low-wage) workers. In the context of

linkages, a sector that has a relatively high degree of low-

wage intensity is a sector that has high value-added linkages

with. low‘ income household„ Williamson and Lindert thus
examined the question of whether or not workers in different
income groups could be characterized as having high consump-

tion linkages to sectors that have, in turn, high value-added

linkages to lower-income households. Their conclusion that

the consumption expenditures of high-income households are

relatively low-wage intensive can be restated as saying that

high-income households have relatively strong household

linkages to low-income households. In the same way, their

conclusions that consumer durables have an anti—poor bias and
that government expenditures have a pro-poor bias are equiv-
alent to the propositions that the consumer durable producing

sectors have stronger value—added linkages to upper-income

households than to lower-income households and that Ehe gov-
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ernment sector has strong linkages to lower-income house-

holds.'

These conclusions are based upon an analysis that has

some important shortcomings. First of all, Williamson and

Lindert used only two income classes. Using a finer classi-

fication would clearly provide a much better representation

of the distributional process. Secondly, they employed an

input-ouput model that was open with respect to the household

sector. In other words, consumer income, and therefore con-

sumer expenditures, were not included in their measure of
” linkages.’ Finally, they did not employ actual data on the

sectoral distributidn of value-added for their measure of

factor intensity. Instead, they assume that the low-wage

content of a unit (in value) of output for any sector is equal

to the total number of employees required to produce the unit

of output times the average wage for unskilled labor, assumed

constant across sectors. This is equivalent to the assump-

' This latter proposition is simply part of the larger
question of whether or not different components of final
demand differ with regard to low-wage intensity; While
the implications of any component of final demand, such
as government purchases or capital investment, being
highly linked to different household groups are impor-
tant, this aspect of the subject of linkages will not be
examined here because of the difficulties involved in the
estimation of the different components of final demand
at the regional level.

’
See the discussion of open and closed input-output models
in the following chapter.
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tion that industries have identical occupational structures,

at least with regard to unskilled labor.

The above three characteristics of the Williamson, and

Lindert model may well be the result of the data limitations
inherent in the long period of time their study examined.
However, all three shortcomings are overcome in the nmdel

described in Chapter 3.

It can thus be seen that the precise way in which
different sectors are interlinked is important in the deter-
mination of how regional inequality can be expected to change

in. response to changes in exogenous output or exogenous

income. Furthermore, as an economy becomes increasingly

interlinked, it is expected that differences across sectors
in the impact on overall inequality of a unit change in sec-

toral output will become smaller (Weisskoff and Wolff, 1981).

Defining the inequalit impact for a given sector to be the

change in overall ineguality due to a dollar's change in the

output of that sector, this hypothesis can be restated as

saying that the inequality impacts will converge as the

degree of linkage increases.

The reasoning behind this hypothesis is that as link-

ages increase, a given change in the output of a given sector

will bring about greater changes in the output of all of the

sectors to which the initial sector is both directly and

indirectly linked. The proportion of the total, economy—wide

impact that is attributable to any initial change in sectoral
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output falls as the degree of linkage increases, The impact
on overall inequality of a change in the output of a partic-
ular sector is directly related to the relative size of the
corresponding change in value—added. Thus, the fact that the
ratio of the initial change in output to the economy-wide

change is smaller, the greater the degree of intersectoral

linkage, leads to the conclusion that the level of inequality
in the distribution of value-added of any particular sector
is less important, the greater the degree of linkage. To the

extent that this hypothesis is true, the greater the degree

of linkage in an economy, the less important, in terms of

changes in the overall distribution of income, will be the
pattern or mix of changes in final demand. If convergence

in inequality impacts were complete, a given change in output

would result in a particular change in inequality regardless

of which sector experienced the initial change in output.

A caveat is required at this point. Weisskoff and
Wolff use input—output (I-O) analysis in showing that this

hypothesis is supported, at least in the case of Puerto Rico.
As they point out, the elements of an I-O multiplier matrix
are weighted sums of all the elements of the initial coeffi-

cients matrix. Their hypothesis that sectoral inequality
impacts converge and therefore, that the particular mix of

final demand becomes less important a factor in shaping ine-

quality as the degree of linkage increases, holds only if

there is no positive correlation between the distribution of
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value-added of a sector and the distribution of value—added

of the sectors to which it is linked. If such a correlation
exists between, say, sectors with high, direct inequality
impacts, then an increase in the degree of linkage among

these sectors would lead to a divergence in inequality

impacts, There is no reason to believe that such a corre-
lation will exist but, by the same token, there is no reason
to rule out the possibility that such a positive correlation
will be found in a given situation.

As stated above, the convergence hypothesis requires
that there is no systematic pattern of high-inequality sec-

tors being strongly linked to other high-inequality sectors

and/or low—inequality sectors being likewise linked to low-

inequality sectors. It might thus appear that this hypothesis

is equivalent to saying that linkages are random with regard

to inequality effects. This, however, is too strong a

statement because it is entirely possible that, even though
the convergence hypothesis is supported, all secondary or

service sectors (sectors for which most demand arises from

linkages to other sectors rather than. arising from. final

demand directly) exhibit higher (or lower) direct inequality

effects than the basic or export sectors. In other words,

linkages are not random with regard to inequality effects but

all basic sectors are linked predominately to sectors with

similar inequality effects. If this hypothesis were to hold,

then overall inequality would either rise or fall as linkages
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increase, depending upon the degree of inequality in the
secondary sectors relative to the basic sectors. If, for
instance, the basic sectors were uniformly more unequal than
the non—basic sectors, as linkages increase, overall ine-

quality would fall.

In summary, up to this point we have discussed three
primary hypotheses regarding the relationships —between

short—run inequality and intersectoral linkages. First, the

consumpticw1 bundle of high income households has a more

equalizing effect on the distribution of income than does the

low income consumption bundle. Second, the greater· the
degree of overall linkage, the lower will be the variability

in inequality impacts across sectors (convergence). This in
turn means that there is no pattern of high linkages among

sectors with like inequality effects (high—inequality sectors
are not linked only with other high—inequality sectors, etc.)

Third, the inequality effects of the basic or export sectors

are greater than. the inequality‘ effects of the non—basic

sectors. Thus, as linkages increase, inequality will fall.
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31) MODEL DEVELOPMENT

The testing of the linkage hypotheses requires a model

which enables the researcher to identify the flows of inputs

among sectors. In addition, the general equilibrium nature

of income distribution makes it desirable that the model

chosen for such tests be a general equilibrium model. These

two criteria lead 1x> the choice of an input-output (I-O)

model to test these hypotheses.‘° „

The purpose of this chapter is to describe the I—O

model employed. in this analysis. Implementation of the

model, along with a discussion of data sources, takes place

in Chapter IV. The theoretical model is presented in the

‘°
Mention should be made at this point of the class of
economy-wide models called computable general equilib-
rium (CGE) models. These models are much more detailed
than the I-O models considered in this study and thus
possess the potential for more accurately modeling the
income distribution process. In fact, standard I-O mod-
els can be considerad a simple CGE in which relative
prices are fixed and factor supplies are infinite. (These
are only sufficient conditions and are not necessary.
They are, however, commonly attributed to input-ouput
models.) The richness of detail in a CGE is not, how-
ever, without its costs. To implement such a model
requires, in addition to the basic I-O technical coeffi-
cients matrix, estimation of consumer demand equations,
investment equations, and excess demand equations. CGE
models may thus be more realistic representations of
actual economies than are I-O models but the resource
demands of constructing a CGE model places them beyond
the scope of the present study. See Dervis et al. (1982)
and Kelley, Sanderson, and Williamson (1983) for further
details.
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next section. As the theoretical development makes clear,
there are three key sets of coefficients in the model: the
technical coefficients, the household value added coeffi-
cients, and the household consumption coefficients. These
are discussed in turn in sections 2 through 4. Testing of the
linkage hypothesis developed in the first two chapters
requires that a measure of the extent to which sectors are
linked be developed. This is done in section 5.

3.1 THE BASIC MODEL

A useful way to characterize a regional economy at a
point in time is with xmterial balance equations. These

equations express total regional output of each type of good

and service xi, i=l,...,n, as a function of: the demand by
industries within the region, the demand by households within

l

the region, and a category called final demand which, among

other components, includes exports, government demand for

regionally produced goods and services, capital investment,

and inventory accumulation. For compactness, these equations

are often expressed in the following matrix form:

(3.1) x = Ax + Cy + f

The nxl vector x is the value of output for each of the n
regional sectors. The A matrix is the standard 1-0 technical
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coefficients matrix. In such a matrix each coefficient aij
indicates the value of purchases from regional firms in sec-
tor i required by regional producers to produce one dollar's
worth of output in sector j. C represents the consumption
function of households in the region. If the household sec-
tor is not disaggregated into classes based upon income or
some other characteristic, C is nxl, each element cj being
the average propensity of households to purchase the output
of regional firms in sector j. When the household sector is
disaggregated into k groups, C is nxk. Each element cik is_

then the average propensity of the kth household group to
purchase sector i's output. Household income, y, is a scalar
if there is only a single aggregate household class. It is a ~
kxl vector if there are k household classes. The vector f
represents the final demand for each of the n regional
producing sectors. For ease of exposition, f is considered
to be an n.>< 1 vector but it would be a very simple matter
to construct a model in which final demand is disaggregated
into however many components are required. The aggregated
final demand vector f could be calculated from the disaggre-
gated final demand matrix E by post—multiplying F by an
appropriately dimensioned vector of units.

Just as equation (3.1) decomposes regional output
according to the type of demand, equation (3.2) shows that
regional income can be decomposed by source:
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(3.2) y = Vx + g ,

where x and y have the same definitions as in (3.1). V is
either a lxn vector or a kxn matrix of value—added coeffi-
cients depending upon whether y is defined as a scalar or a
kxl vector. Each coefficient indicates the value—added
accruing to the household sector (or household class) due to
a unit change in the output of one of the n producing sectors.
Vector g represents the income accruing to households from
sources exogenous to the model. Equations (3.1) and (3.2)
combine to form a system in which regional output and
regional income are determined simultaneously.

Most of the I-O models employed in regional analysis
treat household income in one of two ways: household income
is considered exogenous to the model (open models) or house-
hold income is considered endogenous but households are
aggregatmd into a single, sector (closed models). Models

which are open with respect to households consider the
l

household sector to be a component of final demand f, thereby
removing the simultaneity between income and output determi-

nation. Equation (3.2) is essentially ignored so the open
I-O model can be expressed by referring only to equation
(3.1):

(3.3) x = (I—A)-l(Cy + f)
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where I is an. appropriately* dimensioned. identity xnatrix.
Open models ignore any feedback effects between output x and
income y. The Ihousehold. income generated. by changes in

regional production does not affect regional output as would

be the case if any income were spent within the region. Open

models are sometimes referred to as Type I models.

The second common way to treat the household sector
in the I—O framework is to augment the A matrix of (3.3) with

a column vector of household consumption coefficients and a
row vector of household value-added coefficients. Household

consumption is then deleted from final demand. Such models,

called Type II models, represent an improvement over open

models because income and output are determined simultane-

ously. However, the assumptions, implicit in this formu-
lation, that both the average propensities to consume

specific goods and services and the value-added accruing to

households are uniform across households for each sector, is

rather strong. Furthermore, this type of model is inappro-

priate for the task at hand because it generates no distrib-

ution of income. This difficulty is overcome by following

the procedure proposed by Miyazawa (1976) and employed by

Weisskoff and Wolff (1981).

Miyazawa's model is a straightforward extension of the

Type II model just described. Specifically, it treats the

household sector as k distinct classes rather than as a sin-
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gle aggregated sector. Solving equations (3.1) and (3.2) in

terms of this approach results in the I—O representation:

x A C x f

(3.4a) = +

y V G Y} q

Equivalently:

x I—A —C -1 f

(3.4b) =

Y ‘V TJ 9

where I is an appropriately dimensioned identity matrix and

all of the other elements are as defined in the discussion

of the k-household case of equations (3.1) and (3.2) above.

The inverse in equation (3.4b) can be solved in a partitioned

form:

' yx I-B(I + CKVB) BCK f

(3.5) I =

ty { ~KVB K g

where B = (I—A)—l and K = (I—VBC)-1. Miyazawa calls K the

interrelational income multiplier. Each element kii indi—
J

cates the total change in income of the ith household group
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due to aa dollar's change in the income of the jth household
group.

Looking separately at the output and income subsys-
tems, (3.5) shows that regional output can be expressed as
the sum of three groups of terms:

(3.6) x = Bf + B(CKVB)f + BCKg ‘

The first group Bf, isolates the interindustry demand
relationships. It shows how regional output is affected by
exogenous demand, abstracting from any demand generated by
households. It is identical to the Leontief inverse of the
open model (3.3). The second group captures the effects that
the changes in household income and consumption induced by
regional production to meet exogenous demand ii have on
regional output x. The third group, BCKg, represents the
total demand for regional output that is created by changes
in exogenous income g.

The income subsystem of (3.5) is expressed in a similar
fashion:

(3.7) y = KVBf + Kg

The first group of terms KVBf, represents total household

income generated in the process of regional firms meeting
final demand f. The second group Kg, represents the total
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income generated by the exogenous income received by regional
households.

Equation (3.7), and consequently the system (3.4), are
not entirely adequate representations of the income generat-
ing process. According to (3.7), household income arises
from two distinct sources: from regional production and from
sources unrelated to regional output, represented by g.

Unemployment compensation and any other government transfer
based upon income would, under this view, be included in g.
However, the size of these transfers in the distribution of
income at a point in time clearly depends upon the level of
output. It follows that this model will overestimate the
impact upon household income of changes in final demand. It
is therefore desirable to endogenize unemployment benefits
by tying them to the level of output in some way.

A simple solution is to append a labor supply equation
to (3.4). Equations (3.8a), (3.8b), and (3.8c) are the
resulting material balance equations for the regional econ-
omy.

(3.8a) x = Ax + Cy + f

(3.8b) y = Vx + Uz + g

(3.8c) z = -§x + l
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The new variables are the vector of unemployed workers, by
occupation, z; the matrix of workers in each occupation per
dollar of output by each sector, Q, and labor supply, l. The
system can also be expressed as:

x
F

A C 0 x f
(3.9) yl = V 0 y + gl

z- -Q 0 0 z l

Solving for x, y, and z: _

Vx 1-A —c 0 'l £
(3.10) y = -V I —U [g

z Q 0 I l

Models of this type are part of a larger class of

activity analysis models of regional economies (Batey and

Madden, 1981; Madden and Batey, 1983). These models can be
used to model a variety of demographic processes which are

not amenable to standard I-0 analysis because these activ-

ities cannot be expressed in value terms. The labor supply

component of (3.10) is an example of this. While it is often
desirable to include these activities because of their
importance as policy variables, their inclusion is necessary

if variables such as income are to be modeled in an
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internally consistent fashion (Batey, 1983; Madden and Batey,

1983).

The activity analysis framework provides a very simple
way of incorporating unemployment. An additional benefit is

that it can be used to model aspects of a regional economy

not commonly incorporated in an 1-0 framework. For example,

if it were possible to model the way in which labor force

participation rates of household members change in response

to regional unemployment levels, an activity analysis model

could conceivably permit adjustment of \7 to reflect this

phenomenon.

However, because no activities other than employment
(such as ndgration or commuting) will be considered in this

study, and because the actual level of unemployment (z) is

not of primary interest, the number of equations in the model
can be reduced by substituting (3.8c) into (3.8b) to get a

new expression for household income:

(3.11) y = Vx - (Uéx + U1) + g

Combining this with (3.8a) gives:

x F A C x f
A

(3.12) 1 =

1

+

y1 V-§ O Ly g-U1
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The only differences between the systems (3.4a) and (3.12)
are the substitution in (3.12) of V - U§ and g - Ul for V and
g, respectively, in (3.4a). For notational simplicity, V -
U§ will be denoted by V* and g - U1 by g* resulting in:

x A C x f
(3.13a) = +

i- ·ky V O y q

and _

x I—A —C
_l

f

(3.13b) =
ul- ul-Y -V I q

..th . . * *The ij element of the adjusted value—added matrix V (viu
represents the xnarket income of the ith household group
arising from the jth producing sector less the unemployment

benefit uij, the ijth element of the matrix U. The next three
sections discuss the construction of the matrices A, V, and
C.

3.2 TECHNICAL COEFFICIENTS IN A REGIONAL I—O MODEL

Although the above model is presented as a regional
model it just as aptly describes a national economy. How-
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ever, though the forms of national and regional I-0 models

are the same, there is an important difference in the inter-
pretation of the coefficients matrix An As it turns out,

this difference can be exploited to dramatically lower the

costs of constructing regional models.

Input-output coefficients in regional models are usu-

ally viewed as a combination of production coefficients
reflecting technological relationships and <xf coefficients

lfepresenting the proportion of each required input that is

supplied by regional producers. Defining aäj as the amount_

of good 1. used 111 the production of j as determined by the

particular production process employed, and rij as the pro-
portion of this total requirement of i that is purchased from
producers within the region, the regional technical coeffi-

cient aij is:

(3.14) aij = rija*ij
It is commonly assumed that rij is the same across purchasing

sectors so that the matrix A corresponding to equation (3.14)

is:

(3.15) A = RA*

where R is an nxn diagonal matrix with what will be called

the trade coefficients ri on the diagonal and A* is the nxn
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matrix of production coefficients aäj. The use of estimates
of R and A* to calculate A has a number of advantages over

the alternative methods of using either the unadjusted pro-
duction coefficients A* directly (Hargrave and Buford, 1973)

or estimating A without breaking it down into the components

R and A*.

The first alternative is not very well suited to impact
analysis. Its use is limited largely to estimating regional

import requirements for· given, levels of sectoral output.
However, as Hargrave and Buford point out, employing the

production coefficients A* rather than the regional coeffi-

cients A avoids a potential problem which is often ignored

‘when only the regional coefficients are used, as is the case

in survey based models.

Regional I—O models are frequently used to investigate

the effects of locating new industrial plants within a

region. If the proposed plant is large relative to the

regional economy it would be likely that some of the trade

coefficients would change, thus changing the regional coef-

ficients matrix A. In other words, changes in the mix of

industrial output of a region will change the regional coef-

ficients A, even though the underlying technological

relationships embodied i11.A* have not changed. Although

survey based models are generally considered more accurate

than models constructed from secondary data, models that do
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not distinguish between R and A* may for this reason require
more costly updating.

This problem is easily handled in models distin-
guishing between R and A*. In most cases the technological
relationships between sectors embodied in A* change slowly
whereas trade relationships can be fairly volatile (Dervis
et al., 1982). To the extent that this proposition is true,
updating a model in which R has been estimated will be easier
and less costly than for a model in which the entire A matrix
has to be re—estimated. _

The use of (3.15) also allows the use of secondary data
to construct the model. Invoking the assumption that the
production technology employed in a region is identical or
sufficiently close to the production technology represented
by a national, survey based I-O model, the technical coeffi-
cient matrix from such a national model can be used as a proxy
for A* in equation (3.15). The regional coefficient matrix
A is then constructed by estimating the vector of trade
coefficients. The result is a low cost model which is very
flexible in the sense that it is easy to update and for which
it is a simple matter to adjust the trade coefficients as
needed.

The above factors, primarily' the low cost of con-
struction, are responsible for the popularity of secondary

source based regional I-O models. The major difficulty in
constructing such models is the calculation of the trade
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coefficients. The importance of accurately estimating these

coefficients is hard to over—emphasize. Studies by Stevens
and Trainer (1978) and Park et al. (1981) demonstrate that
errors in the trade coefficients have much larger impacts
upon the accuracy of the results of the model than do errors
of similar magnitude in the technical coefficients matrix A*.

For this reason the important methods of estimating the trade

coefficients are discussed in depth in the following section.

The techniques used to estimate trade coefficients can
be classified into four categories: location quotients, com-

modity balance methods, gravity based methods, and a group

of miscellaneous techniques. It should be mentioned at this
point that while this typology is useful in highlighting the

differences among the various methods of estimating R, it is

not the only typology available.

3.2.1 LOCATION QUOTIENTS

Location quotients, initially developed as E1 simple
way to estimate the exports of a region (Isard, 1960), are

probably the most widely used method of constructing second-
ary source regional I-O models. The basic premise common to
all of the LQ variants is that a region's trade coefficient

for· any sector i. is proportional to the share of total
regional output made up by sector i relative to sector i's

share of total national output. More often than not,
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employment is used as a proxy for output even though this
requires the additional assumption that sectoral labor pro-

ductivity is uniform across the nation.

The most popular variant of the LQ methods is the

simple location quotient (SLQ). The SLQ for sector i, region

r is defined as:

‘ (3.16) SLQi = (ei/6;) / (Ei/Et)

where eg and ei are employment in sector i and total _

employment for region r, respectively, and Ei and En are

sector i and total employment at the national level, respec-

tively. If SLQi < 1 then ri = SLQi so that from (3.14) aij

= SLQia;j. SLQi 2 1 is interpreted to mean that the region

is self—sufficient in the production of i, thus aij = aäj.
A number of modifications have been proposed to cor-

rect some of the deficiencies in the SLQ. In the purchases

only I&Q (CONSAD, 1967), total regional and total national

employment are replaced by employment in sectors purchasing

the output of sector i. Stilwell and Boatwright (1971) and -

Norcliffe (1983) propose procedures that may be useful when

international trade is a significant factor. A third variant

of the SLQ is the cross industry LQ (CLQ). As described by

Miernyk (1968), the CLQ is an attempt to account for the size

of both the regional purchasing sectors and the regional

selling sectors vis-a-vis the corresponding nationalsectors:Model
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(3.17) CLQij =.SLQ1/SLQj

The final two location quotient methods 1x> be considered
here, the logarithmic CLQ (LCLQ) and the modified LCLQ
(MSLQ), were designed to capture some of the effects that the
relative sizes of the purchasing and selling sectors in the
region have on the trade coefficients as well as the effect
of the industrial mix of the region relative to the nation.
The LCLQ is defined by Harrigan et al. (1981) to be:

(3.18) LCLQij = SLQi/log2(l + SLQj).

Round (1978) defines the MSLQ as:

3.19 MSL .. = ..LCL ..( > Q11 ¤11 Q11

where cij is an adjustment factor whose purpose is to account
for the likelihood that shipments will take place between
subregions.

Critige g the Location Quotation Methods. While
there is no denying that the calculation of any of the above
location quotient variants has minimal data and computation
demands, decided advantages in any empirical or policy work,
the costs, in terms of the requisite assumptions, are high.
In addition to the previously mentioned assumptions that
regional production functions are adeguately described by the
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national coefficients and that labor productivities in each
sector are uniform across the nation, the LQ's assume that:
1) household expenditure patterns are identical in the region
and the nation as a whole, and 2) the industrial composition
of the regional economy is the same as the national indus-
trial mix. In addition, cross—hauling is totally ignored and
thus all the LQ methods tend to over—estimate regional inde-
pendence (Round, 1983). Consequently, situations commonly
arise in which the LQ for a sector is greater than unity but
imports actually occur and in which LQ < 1 for a sector for
which the region is a gross exporter. The LQ methods are thus
theoretically unappealing, although some of the objections
to such methods may be relaxed somewhat for models with a
high level of sectoral disaggregation and for small regions
(Norcliffe, 1983; Isserman, 1977).

Tests of the accuracy of the LQ methods indicate that
their theoretical shortcomings are indeed important in prac-
tice. Round (1978) tests the accuracy of five LQ methods in
estimating interregional trade flows and concludes that
"...one should be cautious in according too much credence to
these procedures for estimating interregional commodity trade
flows"(p. 194). Harrigan et al. (1981) and Schaffer and Chu
(1969) arrived at similar conclusions.
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3.2.2 COMMODITY BALANCE OR POOL TECHNIQUES

Commodity balance or pool techniques are in the second
category of trade coefficient methods. All of these tech-
niques are based upon Isard's commodity balance method of
calculating a regional input requirements table (Isard 1953).
The procedure involves the following steps. First, estimate
regional gross output xi and final demand fi. Next, estimate
regional requirements or demand di by the formula

rl 1-(3.20) di — 2-l aijxj + fi
]—

where a*ij is the i,jth national technical coefficient. The
third step is to calculate the regional balance bi for sector
i as the difference between supply si ( = xi) and demand:

n
*(3.21) bi — si-di — xi-(äzlaijxj + yi).

bi 2 1 implies that the region is either self-sufficient in
producthmi of i or is a net exporter so ri = 1. If bi < 1
then the region is a net importer of i and trade coefficient
ri = si/di. Moore and Petersen (1955), Kokat (1966),
Schaffer and Chu (1969), and Leontief (1953) are four studies
that have utilized the commodity balance method in one form
or another. The primary difference in the methods employed
in the first two studies is in the manner in which regional
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production is allocated among purchasing sectors when pro-
duction is insufficient to meet regional requirements.

Moore and Petersen (1955) allocate regional production

according to the requirements of the purchasing sector rela-

tive to total requirements, including final demand:

(3.22) aij = a;j(xi/di).

Kokat on the other hand allocates production according to the

requirements of the purchasing sector relative to demand by

other sectors. In this specification, final demand is
excluded because Kokat makes use of exogenous estimates of

it.

(3-23) yi)/(di — Yi)

where yi is final demand for the ith regional sector.

Schaffer and Chu propose an iterative routine which first

allocates regional output according 1x> the national sales

pattern and then, for sectors in which bi < O, reallocates
output according to the relative requirements of the pur-

chasing sectors. Final demand is treated as a distinct sec-

tor.

Qriticue gf Commodity Balance Methods. Fewer tests
have been done of the commodity balance methods than of the
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LQ methods. Schaffer and Chu (1969) and Harrigan et al.
(1981) both found these techniques to be marginally inferior
to the quotient techniques. However, given the difficulty
of evaluating the relative accuracy of these methods the

difference between these two categories are probably not
significant. This is not an unexpected conclusion consider-

ing the fact that both techniques implicitly assume that
there is no cross-hauling. As Stevens and Trainer (1978)

point out, available data indicate that cross-hauling is an

important phenomenon. _

3.2.3 GRAVITY TECHNIQUES

The use of gravity models in constructing regional I—O

models is attributed to Leontief and Strout (1963). Two

assumptions underlie this technique. First of all, "All
interregional movements of a particular commodity or service

within a multiregional economy can ... be visualized as

shipments from regional supply pools to regional demand pools

of that good "(Leontief and Strout 1963, p.20). In other

words, producers are indifferent as to the location of the
firms and individuals purchasing their output. Likewise,

purchasers do not care where the goods and services which

they purchase are produced. This reasoning implies that

regional exports will be proportional to the size of the

supply pool. Regional imports will, by the same token, vary
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directly with the size of regional demand. The second

assumption is that the flow of goods and services is a func-
tion of distance.

The result of these two assumptions is that the larger

the pool of demand or of supply in a region the greater the
distance over which the attraction of the region will be

felt. A simple formulation of this type of model (Richardson
1972, p.70) posits that the flow of good i from region r to

region s, xäs is a function of production in region r, xi,

demand in region s, Di, and the distance between the two

regions, drs:

(3.24)k

rs rsubject to E x. = x.
s=l 1 1

kE xrs = Ds
rz. i i

where ki and ai can be estimated from the equation:

rs r s _ _ rs(3.25) ln(xi /xiD ) — ki ailn(d ).

The above procedure requires knowledge of the intraregional

flows, xäs. Leontief and Strout suggest that these flows

can be estimated in the following manner:
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(3.26) xäs = ((x§D§)/ ? x§)Qrä.
1=l

Qäs, reflecting the costs of transferring good or service i
between the two regions, can in turn be estimated by the
relation:

(3.27) Qäs = (cä + Kä)d§S

where ci and are parameters reflecting the relative
sizes of supply in r and demand in s.

The two final estimation procedures to be considered
here were developed at the Regional Science Research Insti-
tute (RSRI) and are called regional purchase coefficients
(RPC’s). Even though these two procedures are not strictly
gravity models - both contain elements of previously dis-
cussed procedures - they are discussed in this section
because of the prominent role played by the gravity compo-
nent.

In the first of RSRI's procedures (described in detail
in Stevens et al., 1983), the RPC for sector i is defined as
the proportion of total regional requirements for sector i's
output that is met from regional producers:

k(3.28) Rpci = xär/E xjr
s=l
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where xär represents the flow of good or service i from
region s to region r. Where data on the actual flow of goods
and services both between and within regions is available
equation (3.28) can calculated directly. Unfortunately, this
data is generally unavailable for all but a few' highly
aggregated sectors and only at the state level.

The assumption that buyers are indifferent to the
location of production of good i means that purchases by
users of good i in region r are a function of the c.i.f. (cost
including freight) price. In other words, purchases are a,
function of delivered price, not solely of the cost of pro-
duction. In a perfectly competitive market, the c.i.f. price
of good i shipped from region s to region r is equal to the
cost of production in region s, cs, plus the transfer costs
trs. The ratio of the shipments between users and producers
within region r to the shipments from producers outside the
region into the region can thus be expressed:

(3.27)where

the sector subscript i has been deleted to avoid nota-
tional clutter. Denoting average production costs in all
regions other that r by co and the average transfer costs

from all other regions to 1: by to, equations (3.28) and

(3.27) indicate that
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(3.28)Rpc'

In order to derive an estimable form of this equation,

Stevens et al. make the three following assumptions regard-

ing these ratios.

(1) If transportation rates are the only transfer
costs and if they are uniform throughout the nation for any _
given distance, then:

(3.29) tr/to =t(dr/d°)where

dr and dO are the average shipment distances to desti-

nations in region r from origins in r and origins outside r,

respectively.

There are a number of difficulties associated with

operationalizing the distance variable dr/do. Conceptually,

the distancesbdr and do are the weighted average shipment

distances for every individual producer, the weights being

each shipment's share of total production. However, this

type of data is uhavailable even in survey based models.
Stevens' solution is to view the ratio as za measure of
expected shipment distances within the region, dr, relative

to the expected shipment distance from extraregional produc-

ers into the region do. The greater the number of producers

in a given region relative to the number of users, the higher
will be the probability that the shipping distance will be
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(of a certain length. Similarly, the greater the number of
producers relative to users nationally, the greater the
probability that local needs will be supplied from
extraregional sources. Finally, the larger is the region

relative to the nation, the greater is the probability that
regional demand will be supplied by regional production.

The above discussion suggests that the ratio dr/do,

and thus tr/to, can be expressed as a function of the ratio

of the relative number of regional producers, the relative
number of national producers, and of the relative size of the

region: .

(3.30) dr/d° = d<<¤’/Nr)/<¤°/N°>„ Ar/A°>

where nr and no are the number of users in region r and in

the nation, respectively; Nr and NO are the number of pro-

ducers in the region and the nation, respectively; and Ar/AQ

represents the area of the region relative the area of the
nation as a whole. The ratios of the number of firms in

equation (3.30) are the correct variables only if firms are

the same size. Rather than using some sort of size adjusted

variable, employment ratios can be used so that (3.30)

becomes

(2.61) dr/dO = d(SLQ,Ar/AO)
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where SLQ is the simple location quotient for sector i.
(2) As long as assumption (1) holds, the ratio of the

cost of production to the transfer cost is a function of the
distance shipped, dt, and of the weight to value ratio of the
good being shipped, W/V:

(3.32) ci/tj = h(dt,W/V) i,j = r,o.

Neither of the arguments of this function is readily

estimable. The effects of dt will be captured by the dis-
tance proxies in equation (3.31), namely the SLQ and the
ratio of the areas. The chosen proxy for the weight to value

variable is the total tonnage shipped within the U.S. divided

by the average annual wage bill for total U.S. production of i

good i. Equation (3.32) can be written for regions i and j;

(3.33) ci/cj = h(T/Etwo)

where T is national annual shipments, in tons, of good i ,

Et is total national employment, and wO is average national

wages for sector i.

(3) Assume that the ratio of costs of production is a

function of relative wages,wr/wo, the relative size of

regional output, xr/xo, and the ratio of other costs of pro-

duction, or/00:
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(3.34) 6*/c° = c(w”/w°, xr/x°, 6*/6°).

The inclusion of the second variable xr/xo, is an attempt to
capture the presence of any scale or agglomeration economies.

Data on average wages by sector are relatively easy to obtain
so that the wage ratio presents few estimation problems.

Output data is often more difficult to acquire and so Stevens
uses the ratio of regional employment in sector i, repres- .
ented by e, to national employment in sector i, represented
by E, in place of xr/x°. The final variable, the ratio of
non—wage costs is dropped, although it could be included as

data permits. Thus:

(3.35) cr/c° = c(wr/co, 6/E).

Combining equations (3.31), (3.33), and (3.35), the estimated

form of (3.28) is derived:

b b b b(3.36) Rpc = 1(e/E) 2(T/Ewo) 3(SLQ) 4*
b

A two stage procedure is used to estimate the RPCs at both

the substate level and for sectoral classifications at the
three and four digit S.I.C. levels. First, the coefficients

bi; i=O,...5, are estimated using stepwise linear regression
for all industries for which the trade coefficients can be
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calculated directly. The coefficients estimated from these
equations are used in conjunction with the right hand side
variables to calculate county trade coefficients for indus-
tries at the four digit S.I.C. level. The critical assump-
tion here is that the parameters in the equations for the two
digit industries adequately describe the relationships at the
four digit level.

Stevens (1984) has recently proposed a new version of
the RPC. The form presented in the above discussion was
based xqxui the 1972 Census of Transportation. However„
shipments of less than twenty—five miles were ignored in that
survey. The 1977 Census corrected this deficiency, thereby
greatly increasing the number of observations available for
estimating the manufacturing RPCs. In addition to the form
just described (equation 3.36), Stevens et al. tried a large
number of different functional forms for the manufacturing
sector RPC estimating equations. The form which had the best
"fit" (in the sense of explaining the greatest amount of
variation in the RPCs across sectors) was equation (3.37):

(2.27)

Rpciwherex = aO(zl)a1(22)a2...(2l8)al8

ao - als are the estimated coefficients; 21 is the weight to
value ratio for sector i; 22 is the ratio of the region's land
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area to the nation's; 23 is the number of establishments per

employee in the region relative to the national ratio for
sector i; 24 is regional demand for sector i's output; 25 is

the ratio of regional supply to regional demand for sector

i; 26- 29 are variables which are included only for certain

regions; 210- 218 are variables which are included only for
certain sectors.

The weight to value ratio appears, in a slightly dif-
ferent form, in equation (3.36) and hence no additional dis-

cussion is necessary here. Likewise, the percent of national
land area also appears in the first RPC equation. The demand
variable and the demand - supply ratio are additions to the
RPC estimating procedure that have the potential for greatly

increasing the flexibility of RPCs because they provide the

means whereby the RPCs could be made endogenous to the model.

This capability, was not, however, included in the present
model. The establishment to employee ratio is intended to

capture the relative product diversity within the sectoral
groupings (Stevens, p.lO, 1984).

One of the most striking changes from equation (3.36)

is that relative costs do not appear in equation (3.37).

While this may at first appear unreasonable, recent evidence

indicates that distance from sources of demand is much more

important in the determination of industrial location than

relative costs (see the literature cited in Bernat, 1984).
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Stevens (1984) estimated. equation (3.37) by trans-
forming it to linear form and then using linear regression.

Supply was estimated by dividing regional employment in sec-

tor i by the number of employees per dollar of output for the
nation. Demand was estimated using a 500 sector national

input-ouput model and sectoral supply, as estimated above.
The estimated coefficients (except for the region and sector

variables) are presented in Table 3.1.

Critique gf Gravity Techniques. Gravity techniques
share with the other techniques the assumption that the trade
coefficients for each sector are the same for all purchasing

industries and there is some evidence that this is not a very
accurate assumption, at least for some regions (Ralston,

Hastings, and Bruckner, 1984). However, gravity techniques

appear to be superior to both the quotient and the commodity
balance techniques for· two reasons. First: of' all, they

incorporate measures of the size of the regional market,

thereby explicitly taking distance into account. Secondly,

they utilize more information. This is particularly true of

the two RPC methods. The trade-off is that the gravity tech-
niques are more costly to implement.

Ultimately, the choice of technique should depend upon

which method "works" best. As pointed out by Round (1983),

no satisfactory technique of comparing the relative perform-

ance of these methods exists. With this caveat in mind, it

appears that the second RPC method of RSRI performs better
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Table 3.1
Estimated Coefficients for the RPC Equation

Variable Coefficient t—Statistic
Constant 3.06 —
Weight/Value 0.29 12.64
Percent of U.S. Area 0.27 8.46
Establishment/Employee 0.12 2.54Demand 0.18 8.73
Supply/Demand 0.72 16.17

R2 = 0.7413 (after transformation back to the form 3.37)Degress of Freedom = 1348
Source : Stevens et al., p. 9 (1984)
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than the quotient methods, as well as being theoretically
more attractive.

3.2.4 MISCELLANEOUS TECHNIQUES

Other methods which deserve mention but which will not
be considered in detail are the RAS technique,
Vanwynsberghe's ROCOCO method, and Batten's entropy approach.
RAS was initially proposed·by Stone (1966) as a method for
updating I—O models but has subsequently been used to gener-

ate regional I-O models from national tables (e.g. McMenamin
and Haring, 1974; Morrison and Smith, 1974; Czamanski and
Malizia, 1969; and Malizia and Bond, 1974). Both the ROCOCO

method (Vanwynsberghe, 1976) and the entropy approach
(Batten, 1982, 1983) were proposed as techniques for esti-

mating interregional tables. Frmm the standpoint of the
present study, the most important characteristic shared by
these three methods is that they require information on
intermediate sectoral flows. In this respect they differ from
the other methods discussed in this chapter. As this infor-
mation is unavailable, these methods will not be considered
further (See Round, 1983, for a discussion of these tech-
niques.).
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3.3 HOUSEHOLD VALUE—ADDED COEFFICIENTS

The construction of V, the matrix of value-added

accruing to households, presents some of the most difficult

estimation problems of the model. If the goal were to esti-

mate the size distribution of income of individual workers,

rather than of households, the task would be relatively sim-

ple. To see this, define Q as the kxn matrix showing the
number of jobs in each of k occupational categories required
per unit of output in each of the n producing sectors, and W
asya kxk diagonal matrix with wii being the annual income

associated with the ith occupation. The number of workers
in each occupational group is given by Qx and the distrib-

ution of earnings by occupation is WQx.

If each household had only one worker 511 the labor

market, the above procedure could be followed in modeling the

size distribution of household income as well as the size

distribution of individual income. Both Miyazawa (1976) and
Weisskoff and Wolff (1981) employ such a procedure. However,

the fact that many households have more than one worker means
that this technique is an unsatisfactory way to model house-

holds. In order to improve on this procedure, some way must

be found for allocating the individual workers in each occu-

pation to the various household units.

Two alternative procedures for constructing V are

presented in the following sections. The first procedure was
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proposed by Dervis et al. (1982) and serves as the basis for
the second method, the one that is employed in this study.

Turning now to the procedure proposed by Dervis et al.
(1982), assume that there are t different occupations.
Define the following variables:

w = the vector of earnings for each of the t occupation
groups (the diagonal of W),

u = the vector of unemployment benefit payments for each
of the t occupation groups (the diagonal of U),

h = the vector of the number of households in each of
the t household groups, households being clas-
sified by the occupation of the head of house-
hold,

N = a t x t matrix of workers for which nij is the number
of workers of the jth occupation in the ith
household,

ym = the vector of average household income in each of
the k occupation groups,

Ym = the t x t diagonal matrix with ym on the diagonal,

y = the vector of total household income in each of the
t occupation groups,

x = the n x 1 vector of regional output,
§ = the 1: x n matrix indicating the number of workers

required by each sector per dollar of output,

p = éx, the vector of the number of individual workers
in each of the t occupation groups, and

Q = the average occupational profile and is calculated
by dividing each element of IJ by the corre-
sponding row sum.

Average household income for each occupation group is given
by:
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(3.38) ym = Qw.

Total household income is identically equal to total income
of individual workers:

(3.39) h'ym = p'w,

where the prime (') denotes the transpose. Substituting
(3.38) into (3.39):

(3.40) h'Qw = p'w.

Assuming Q is invertible, (3.40) implies that the number of
households in each class is:

-
-1 I _ -1 I(3-41) h — (Q )p — (Q )<P><-

Total income by household group is the average income multi-
plied by the number of households in each group:

(3.42) y = Ymh.

Noting that Y@ == QW, equation (3.42) can also be expressed
aS:

-1(3.43) y = QW(Q )'§x.
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The value—added matrix V is thus given by:

(3.44) V = QW(Q—l)'Q.

Unemployment benefits are allocated across household groups
in the same way so that the adjusted value-added matrix V*

becomes:

(3.45) V* = Q (W - U)
(Q_l)'

Q.
q

The problem with this construction of V* is that the
number and type of employed workers in each household group
are constant. The average income for each group is also

constant. Changes in y occur solely by way of changes in the
number of households in each group. This is clearly unsat-

isfactory for a model of the short-run distribution of
household income because the number of employed workers in a
given household will change over time as some workers are

laid—off and others rehired. In an attempt to overcome this
problem, the following procedure will be used.

Grouping households into k groups according to total
household income, ym and y become k x l vectors. Define N
to be a k x t matrix giving the number of workers in each

occupation, by household group. The scalar Xi is the total

supply of workers of the ith occupation and is equal to the
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ith column sum of bL The diagonal matrix X has diagonal
elements 1/Xi. The matrix Q is thus redefined to be:

(3.46) Q = NX.

From (3.46) it follows that the vector of household income
iS:\

(3.47) y = QWQx.

The adjusted value—added matrix then becomes:

Q
(3.48) V = Q (W — U) Q. ‘

The key difference between this procedure and the one
above is that this procedure assumes a constant number of
households in each group, thereby allowing the number of
employed. workers, and hence the average income of each
household group, to vary. In other words, changes in the
vector of employed workers (p) change the number of employed
workers in each household group but not the number of house-
holds in each group.
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3.4 HOUSEHOLD CONSUMPTION COEFFICIENTS

The consumption function imbedded in the systems (3.4)

and (3.12) is:

k n(3.49) xä = CVx = I- CijX— vjrxr3-1 r-1

where xc is the vector of goods consumed by local residents,

cij is the amount of the ith good consumed by households in

the jth income class, and vjr is the income accruing to the
jth income class from production of the rth producing sector

(the asterisk will be dropped from the value-added matrix to

reduce notational clutter). In other words, total demand for

good xi by the kth income group is equal to the income of the

kth group (yk vkrxr) times the ckth coefficient of C.

Two charadteäistics of this consumption function stand

out. First of all, the consumption function is linear in
income. The linearity is a result: of' the standard I-O
framework and as long as this is the modeling framework

employed, the consumption function will be linear. Recent
work indicates that household consumption is not a linear

function of income (Martin and Henry, 1982; Pollack; and

Wales, 1978) so that there may lx: significant gains from

incorporating· a non-linear consumption function into the

model. Such an endeavor is, however, beyond the scope of

this study.
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The second characteristic of the consumption function
(3.49) is that nowhere do prices play a role. This would
appear to be highly unrealistic but again, in the context of
the I-O framework, it is a standard simplification. However,
unlike the linearity assumption, there does not appear to be
a reasonable alternative short of using a CGE model.

3.5 MEASURING THE EFFECTS OF LINKAGES

The central hypothesis of this study is that the size
distribution of income is related to the degree of intersec-

toral linkages. Such a test requires some way to quantify
E

the degree of linkage within an economy. The purpose of this

section is to find such an index of the degree to which an

economy is linked.

3.5.1 LINKAGES AND KEY SECTORS

Most of the work on the measurement of intersectoral

linkages is zhi the context of identifying key sectors in

stimulating growth in developing economies. Defining the

backward linkages (BL) of sector i as the demand by enter-
prises in sector i for domestically produced inputs and the

forward linkages (FL) of sector i as the use by the rest of

the regional economy of sector i's output, Hirschman (1958)

hypothesized that economic growth could be maximized by con-
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centrating the use of scarce resources in sectors with strong

BL and FL. The reasoning behind this hypothesis is fairly
simple. Increasing the output of a sector with strong BL

increases the demand for sectors producing its inputs,

thereby creating opportunities for productive investments.

For example, an increase in the demand for automobiles causes
an increase in the demand for the output of all sectors
producing the goods and services required in the construction

of cars. Similarly, to say that a sector has strong FL means

that an increase in the output of that sector, said output
being used as an input in other production processes, will

induce the sectors to which it is linked to also increase

their level of production. An example of aa sector with
strong FL would be a steel producing industry. An increase

in the production of steel may, under certain circumstances,
induce sectors, such as autos or shipbuilding, that use steel

as an input, to increase their own production levels.

Implicit in both views is the assumption that local pro-
duction possesses some advantage over imports.

FL are expected to be much weaker than BL because there
is no direct relationship between the mere availability of
an input and the use of that input in production. BL, on the

other hand, are much more direct and therefore stronger.

Clearly, any change in the output of a given sector will,

ceteris paribus, result in a change its demand for inputs.
For this reason, only BL are considered in this study.
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Before proceeding with the discussion of the linkage
literature, it would be well to mention that an important
difference between key sector analysis and the present study
is that key sector analysis has generally employed only open
1-O models and consequently has focused only on output link-
ages. Little or no attention has been paid to the linkages

between the household sector and the producing sectors. The

model described earlier in this chapter permits analysis of
the two types of household linkages. The industry - house-

hold linkage, called the value-added linkage in Chapter 2„

refers to the way in which households are linked to producing

sectors by way of payments to households in the form of

'wages, salaries, and profits. The household-industry or

consumption linkage is a measure of the way households are

linked to producing sectors via household consumption

expenditures.

3.5.2 REVIEW OF LINKAGE LITERATURE

Yotopoulos and Nugent (1973), essentially following Chenery

and Watanabe (1958), use the column sum of the technical

coefficients matrix as an index of a sectorHs BL and the

column sum of the Leontief inverse as an index of the total

linkage, viz. BL + FL, for that sector.

It is important to note at this point that 143 models

do not, as traditionally constructed, permit the measurement
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of FL 511 a behavioral sense. In the I-O framework, the

driving force of the economy is the demand for output. An

increase in the demand for a particular sector's output

brings about sufficient production of all necessary inputs

to meet that demand. No mechanism is built into the model

whereby an increase in the output of a sector that produces

intermediate inputs causes local producers either to increase

their production or to replace imports. FL are embodied in

input-ouput models only as an accounting identity. The rows

of the A matrix reflect FL but only because aa purchasing

sector's BL are the selling sectors' FL. However, as pointed

out in section 3.3.3, the RPC method has the potential of

endogenising the trade coefficients and this would be one way

of modeling forward linkages.

Yotopoulos and Nugent's article resulted in interest-

ing responses by Laumas (1976), Boucher (1976), Riedel

(1976), and Jones (1976). All four of these authors cor-

rectly pointed out that the BL index employed by Yotopoulos

and Nugent ignored indirect effects and that a more appro-

priate index could be constructed from the Leontief inverse.

The four authors did not, however, agree on the best way to

construct an index from the inverse.

A number of different indices can be calculated from

the inverse. The simplest, proposed by Jones, is the column

man of the inverse. This is nothing more than the total

output multiplier of an I-O model. Boucher argued that what
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matters is the strength of the linkages of a given sector
relative to other sectors. He therefore proposed an index,
based upon Rasmussen (1958), which is the ratio of the total
output multiplier of a given sector divided by the unweighted
average of all the total output multipliers. Laumas agreed
with Boucher that the Rasmussen approach is superior but
asserted that the equal weighting of sectors implicit in this
index should be replaced by weights reflecting the relative
importance of each sector in final demand.

Two additional BL indices have since been proposed„
Cella (1984) proposed an index that is the same as Jones'
except that the diagonal element of the Leontief inverse is
subtracted from the total multiplier. Schu1tz's (1977)
index, called hypothetical extraction, is, in the case of any
sector j, the difference between the economy's output
including sector j and the economy's output with sector j
suppressed, viz., with the jth row and column removed from
the I-O model.

There is little question that a measure of total BL
is what is needed for this study. Yotoupolos and Nugent's
index will therefore not be given further consideration.
Turning next 1x> the two variants of the Rasmussen index,
Boucher's and Laumas', it is clear that these indices are
useful only in ranking sectors within an individual economy.

Two sectors from two different economies can have equal index
values according to either index but, if all the sectors in
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one economy have higher multipliers than the corresponding
sectors in the other economy, i.e. if each column sum from
the model for one economy exceeds the corresponding column
sums for the other economy, the two sectors would not be
linked to the same degree in an absolute sense. In other
words, neither index can be used to compare sectors across
economies.

An additional shortcoming of Boucher's method is that
the value of the index depends as much on exogenous factors
(embodied in the vector of final demand) as on the basic,
underlying structure of the economy. According ‘m¤ this
index, as the mix and level of final demand changes over
time, the degree of linkage would also change because changes
in final demand would, in general, change the relative

weighting of the various sectors.

Neither of the measures proposed by Cella and Jones
are totally satisfactory. Cella asserted that Jones' method
overstates the extent of BL because, by including the diag-

onal element of the inverse, the index includes feedback
effects upon the sector under analysis. Cella is correct in
saying that Jones' index overstates the degree of linkage.
He is also correct in pointing out that Jones' index includes
what can be called own-feedback effects. However, he is
incorrect in attributing the bias ixz Jones' index to the

presence <mE these feedbacks. In fact, the own—feedback
effects represent linkages which are as important as any
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other linkages and so should be included ixx any index of
total BL. I-O sectors are representations of aggregations
of similar firms and enterprises. To say that sector j is
linked to itself, viz., that the jth diagonal element of the
Leontief inverse is greater than one, simplyr means that
individual firms in sector j purchase inputs from other firms
in the sector and/or purchase inputs which utilized, at some
point in the production process, the output of other (or the
same) firms in sector j. Consequently, Cella‘s index under-
states the true degree to which a sector, or group of sec-
tors, is linked to the rest of the economy. A more acceptable
index of BL falls between Cella's and Jones' indices. As it
turns out, this index is equivalent to Schultz's.

To derive this measure of BL, observe that the tech-
nical coefficients matrix of an economy with no interindustry
linkages would be composed entirely of zeros. The multiplier
matrix, or Leontief inverse, would therefore be an identity
matrix. Total output in such a model, keeping in mind that
only open models are being considered at this stage, is:

(3.47) x* = (I—A*)_l f = f

where the technical coefficients matrix A* is composed of
zeros. This is Schultz's hypothetical extraction. Total
output in an economy which is identical to the above economy
except for the presence of BL is: ‘
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(3.48) x = (I-A)_1 f.

In this case, at least some elements of A are non-zero. The
effect of backward linkages is the difference between 2: and

*x . .

* _ -1 * -1 _ -1(3.49) x - x — (I-A) f - (I-A ) f — [(I-A) - I] f

From (3.49) we conclude that more satisfactory linkage
indices are the column sums of the standard multiplier matrix
minus one. The measure of total linkage that will be used
is the sum of the individual linkages indices divided by the

number of sectors. Such a procedure permits the the compar-
ison of economies with different number of sectors.
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4.0 DATA SOURCES AND MODEL CONSTRUCTION

Before proceeding· with the description of how' the1
input-output models were constructed, a brief comment on how
the four regions used in this study were chosen is in order.

The ideal procedure would be to construct models for a large
number of diverse regional economies. Unfortunately, avail-

able resources precluded the construction of more than a few
models. Limiting consideration to regions within the state

of Virginia, four regions were chosen (Table 4.1) for two

reasons. First, these regions correspond to the regional

coverage of the primary data source for constructing the

value-added matrices (ICPSR, 1984; discussed below). Second,

because it was not possible to construct models for all

thirty-one county groups contained in the Microdata sample,

it was desirable to choose county groups exhibiting a wide

range of inequality in the size distribution of income. This

consideration led to the choice of the county group with one

of the most equal distributions of income (county <group
24)11, the county group with the most unequal distribution

of income (county group 26), and a county group with about

11 A couple of the Northern Virginia county groups had more
equal distributions of income but these were excluded
because they are so highly integrated with the entire
Washington metropolitan area
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Table 4.1
Counties in Study Regions

County Group 1

CLARKE
FREDERICK

PAGE
SHENANDOAH

WARREN
WINCHESTER CITY

County Group 8

BUCHANAN
RUSSELL

TAZEWELL

County Group 24

CHESTERFIELD

County Group 26

ACCOMACK
ESSEX

KING AND QUEEN
. KING WILLIAM

LANCASTER
MATHEWS

MIDDLESEX
NORTHAMPTON

NORTHUMBERLAND
RICHMOND

WESTMORELAND

Analysis and Results
E
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the median level of inequality (county group 1). To gain

further diversity in the sample, a region with a large coal

producing sector (county group 8) was included. The four

county groups thus include a metropolitan, diversified econ-

omy, two agricultural economies, and an economy with a large

coal mining sector.

4.1 COEFFICIENTS

4.1.1 THE TECHNICAL COEFFICIENTS MATRIX _

As described in Chapter 3, each regional technical

coefficients or A matrix can be viewed as being composed of

two components: a umtrix of coefficients representing the

production relationships between producing sectors and a

vector cf coefficients representing the trade relationships

between producers in the region and producers outside the

region. For the production coefficients, an aggregated ver-

sion of'za 494 sector national input—output model was used.

This matrix was included in a model of Virginia constructed

by the Regional Science Research Institute (RSRI) under the

direction of Dr. Benjamin Stevens and is an updated (to 1977)

version of the 1972 United States Department of Commerce

national input-output model. The original RSRI matrix was

aggregated from 494 sectors to 72 sectors (corresponding to
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the two-digit SIC industries) using national sectoral output

as weights.

The trade coefficients for the manufacturing sectors
were calculated for each of the four regions using the second

regional purchase coefficient method. Equation (3.7) is

repeated here for convenience.

(4.1) Rpci = ¤§("‘-1/x)'l] (

where x = aO(2l)al(22)a2...(218)al8

ao - al8 are the estimated coefficients; 21 is the weight to
value ratio for sector i; 22 is the ratio of the region's land

area to the nation's; 23 is the number of establishments per

employee in the region relative to the national ratio for

sector i; 24 is regional demand for sector i's output; 25 is

the ratio of regional supply to regional demand for sector

i; 26- 29 are variables which are included only for certain

regions; 210- 218 are variables which are included only for
certain sectors.

Other than the region and sector variables and the

constant term, four variables are used to calculate the RPCs:

the weight to value ratio, the percent of total United States

land area, the ratio of establishments per employee in the
region relative to the United States, regional demand, and

regional supply divided by regional demand. The weight to
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value ratios were calculated from the 1977 Census of Trans-
portation (USDCa, 1981). The establishments per employee
ratios were calculated from County Business Patterns data
(USDCb, 1981). This data source does not give total employ-
ment for any sectors that do not have enough firms in the
county to meet certain disclosure criteria. For such sec-
tors, it was necessary to estimate total employment by making
use of the data on the number of firms of various sizes that
are also reported in this source.

Total supply for each sector was calculated by divid-
ing sectoral employment by the number of employees required
per dollar of output in that sector. This latter ratio was
taken from the RSRI input-output model of Virginia, mentioned
above. Total regional interindustry demand for each sector
was then calculated by multiplying the supply or output of
each sector by the appropriate column of the national tech-
nical coefficients matrix to get the total intermediate
demand for each sector. Household demand was calculated by
multiplying total household income by a matrix of household

consumption coefficients. Total demand was then the sum of
household demand and interindustry demand. More compactly:

(4.2) d = A * s + C * y

where d is the vector of total regional demand, Al is the
national technical coefficients matrix, s is total regional
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supply, C is a matrix of household consumption coefficients
(described below), and y is a vector of regional household

income, by income class.

For all non-manufacturing sectors (52 cnu: of 72 sec-

tors) an alternative method had to be used in calculating
trade coefficients because the Census of Transportation did
not include adequate information to permit estimation of RPCs
for these sectors. The method employed was the simple
location quotient (SLQ). This method was chosen primarily
because of its simplicity and wide use in regional analysis.

In most cases, the trade coefficients calculated in

the above manner appeared reasonable. However, there were a

few sectors in each of the four county groups for which the

trade coefficients exceeded the calculated supply-demand
ratio. Whenever this situation arose, the trade coefficients

were set. equal. to the supply-demand. ratio as this ratio

represents the maximum proportion of regional demand that can

be met from regional suppliers. This adjustment is similar
to the one described 511 the section <x1 commodity balance

techniques (section 3.2.2, above).

4.1.2 CONSUMPTION COEFFICIENTS

The primary source for calculating the regional con-

sumption coefficients (matrix C) was the Consumer Expenditure

Survey (CES). This survey is carried out by the Bureau of
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Labor Statistics every seven to ten years. While the latest

survey was carried out around 1980, the complete data set was
unavailable at the time the current work took place. Conse-
quently, an earlier survey covering the years 1972-1974

(Bureau of Labor Statistics, 1977a, 1977b) was used here.
The CES reports average household expenditures on goods and
services by income class (of which there are ILZ) for the
nation as El whole and for a number of different regions.

Virginia is part of the 17-state southern region so this is

the sub-sample that was utilized.

Z1 four-step procedure was followed in calculating the

C matrices. Eirst, the CES expenditure categories had to be

allocated to the 494 sectors of the unaggregated A matrix.

This was accomplished by the use of a transformation matrix

provided by RSRI. This matrix converts the household

expenditure data from purchaser prices to producer prices by
allocating transportation, retailing, and wholesaling mar-

gins to the appropriate I-0 sectors. In the second step, all

expenditures for each income group were divided by the

group's average income. The third step was to aggregate this

494 x 12 matrix to a 72 x 12 matrix using the same weights

as in the aggregation of the A matrix, described above.

Finally, the regional consumption coefficients are arrived

at by multiplying the aggregated consumption coefficients

matrix by the RPCs.
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4.1.3 VALUE-ADDED COEFFICIENTS

Equation (3.47) — reproduced here for convenience —

shows that the calculation of the value—added matrix (V)
involves four matrices:

(4.3) V = Q (W - U) é _

The matrix Q allocates workers to households, W and U are
diagonal matrices of wage rates and unemployment benefit.

payment, respectively, and § is a matrix that indicates the

number of workers of each occupational type required in the
production of a unit of output of each producing sector. The
calculation of each of these matrices is discussed in turn.

The primary source of data for constructing Q was the

1980 Public Use Microdata tape (ICPSR, 1984). This data set

consists of the responses to the Census' Long Questionnaire

and is therefore a sample (5 percent) rather than a complete

census. The advantage of using this data set is that it

contains very detailed information at the household level. A
disadvantage is that the geographical coverage is such as to
ensure that there were at least 100,000 people in any region.

This was done to avoid the possibility of identifying any

individual household. This broad coverage precludes the

calculation of value-added matrices specific to many of the
counties in Virginia.
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The first step in the construction of Q was to elimi-
nate all individuals living in group guarters. Then, house-
holds were grouped into the same twelve income classes that
the C3 matrices were divided into. The next step called for
the allocation of the more than three hundred occupational
categories in the Microdata sample, to the ninety categories
that are 111 the matrix § (discussed below). Once this was
accomplished, the number of workers in each occupation was
calculated for each of the twelve household groups. This is
matrix N in equation (3.45). All individuals who gave a
primary occupation were included whether they were employed,
unemployed, or self-employed in 1979. This was done in an
attempt to measure the total available supply of workers of
each occupation. The final step was to divide each element
of matrix N by its column sum. Each element qij is the pro-
portion of the total supply of workers of type j ‘who are
members of a household in group i. This can then be inter-
preted as the probability that any job of type j will be taken
by a worker from household group i.

Matrices W and U were also calculated from the Micro-
data information. VV was calculated by dividing the total
earnings for each occupation by the total hours worked. This
average hourly wage was then multiplied by 2080 to arrive at
an average annual wage rate. U could then be calculated by

using the formula in force in 1980 for determining unemploy-
ment benefit levels (Lindley, 1981). This formula specified
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that payments would be equal to 48% of weekly wages with a
maximum payment of $138.00 per week. No benefits would be
paid if weekly earnings were less than $84.00. Applying this
formula to W resulted in U.

Matrix Q was constructed by making use of the occupa-
tional matrix that was included by RSRI in the Virginia
input-output model mentioned above. This matrix consists of
ninety occupational categories and 51 industries. This
matrix was updated for most of the non—manufacturing sectors
to reflect more current information than was available when
the RSRI developed their matrix (VEC, 1981, 1983).

4„2 IMPLEMENTATWON

In the following analyses, four versions of each
regional model are used. For each region, the first version
is the model that would be used in ordinary impact analysis,

that is, it is the model that best represents the regional

economy and will be referred to as the Total model. The
second model is derived from the first by removing all
interindustry linkages and will be called the no interindus-
try linkage (N—I) model. In this model the A matrix is a

matrix of zeroes. The third model is likewise derived from
the Total model by removing linkages, but in this case the

household consumption linkages are zeroed out. It waill
therefore be called the no consumption linkage (N-C) model.
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The fourth model is called the Full model because it is con-
structed by setting all RPCs to unity. It thus represents
an economy that is fully self—sufficient with regard to its

particular industry mix.

Once the sixteen models (four models x four regions)

were inverted, the multiplier matrices could be used to cal-
culate the distributional impacts of changes in final demand

and changes in exogenous income. From equation (3.7), the

distribution of household income arising from any final

demand vector f is:

(4.4) yäj = KVB; * fg

where y and f are vectors of household income and final
demand, respectively, and KVB is the lower lefthand submatrix
of the partitioned inverse (3.5). The superscripts indicate

the region while the subscript t denotes the version of the

regional input—output model and subscript j denotes the sec-

tor. In other words, for each region r, an income vector was

calculated for each version of the regional model (i = 1,4)

and each sector (j = 1,n). Each of the n final demand vectors

consisted of a single positive element corresponding to the

sector under scrutiny. In this way, the inequality effect

of each sector could be measured separately. In addition to

the four versions of KVB, the distribution of income was also
« calculated using the regional va1ue—added matrices V. The
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resulting income vectors can be viewed as representing the
direct effect of a change in the output of a particular sec-
tor and will hereafter be referred to as the Direct model.

hi the next step, the income vectors were used to

calculate a normalized Thiel index of inequality of the fol-

lowing form:

(4.5) 1 = {ZPkMk[Gk + log(nk)]} / log(N)

where I is the index of inequality, the subscript k indicates

the income class, N is the total number of households in the

region, nk is the number of households in income group k, Ck

is the inequality within household group k, Pk and Mk are the

ratios of income group population to total population and

group mean income to total mean income, respectively.

Superscripts indicating the region and model version have

been deleted to minimize notational clutter.

4.3 COMPARISON OF MODEL WITH STANDARD I-O MODEL

An important step in the construction of any economic

model is to verify, in some way, that the model is reasonably

accurate. A common test of the accuracy of an input-output

model constructed using secondary sources is to compare it

to a survey—based (primary source) model of the same region.

In the present case, such a comparison is not possible as no
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survey—based model of Virginia is available. Thus, no formal
test of the accuracy of the model can be carried out at this

(
time. However, it is appropriate at this point to see how a
model of the form used here compares with the more standard
I-O construction.

The major differences between the models used in this
study and standard input—output models are the disaggregated
household sector and the adjustment of the value-added coef-
ficients to reflect unemployment benefits. Looking first at
the effect of disaggregating the household sector, Tables 4.2
through 4.5 present multipliers of selected sectors from two
versions of an input—output model of Virginia. Model A was
constructed using the methods and data described above.
Model B was constructed in an identical fashion except that
the twelve household sectors were aggregated into a single
sector.

V

Tables 4.2 and 4.3 show the effects a $100 change in
the final demand for sector 50 and sector 69, respectively.
These two sectors were chosen because they highlight the
problem of using an aggregated household sector: sector 50
has a relatively high low—income multiplier and sector 69 a
relatively high high—income multiplier. Table 4.4 and 4.5
show the effects of a $100 change in the exogenous income of
low income households (Table 4.4) and high income households

(Table 4.5).
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Table 4.2
Impacts of a Change in the Final Demand for Sector 50

Sector Model A Model B
11 SPECIAL TRADE CONTRACTORS 1.44 1.3854 INSURANCE CARRIERS 1.78 1.6939 COMMUNICATION 2.24 2.2112 FOOD & KINDRED PROD. 2.39 1.8121 PETROLEUM & COAL PROD. 2.51 2.3719 PRINTING & PUBLISHING 2.68 2.59
40 ELEC.,GAS,&SANITARY SERV. 3.88 3.61 I
61 BUSINESS SERVICES 4.36 4.2656 REAL ESTATE . 4.47 4.3250 MISCELLANEOUS RETAIL 100.21 100.18

ALL OTHER SECTORS 21.08 18.79
TOTAL OUTPUT 147.04 143.21

INCOME GROUP 1 (LOW) 2.04 —
INCOME GROUP 2 1.84 —
INCOME GROUP 3 2.28 —
INCOME GROUP 4 2.08 -INCOME GROUP 5 2.25 —
INCOME GROUP 6 2.46 -INCOME GROUP 7 4.61 -INCOME GROUP 8 4.01 —
INCOME GROUP 9 4.42 -INCOME GROUP 10 3.67 -INCOME GROUP 11 1.50 —
INCOME GROUP 12 (High) 1.62 —

TOTAL HOUSEHOLD INCOME 32.77 32.18
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Table 4.3
Impacts of a Change in the Final Demand for Sector 69

Sector Model A Model B
53 SECURITY, COMM. BROKERS 1.33 1.3340 ELEC.,GAS, SANITARY SERV. 1.55 1.49
54 INSURANCE CARRIERS 1.70 1.6549 EATING AND DRINKING PLACES 1.81 1.76
12 FOOD AND KINDRED PROD. 2.50 2.3956 REAL ESTATE 3.38 3.3539 COMMUNICATION 3.63 3.60 1
19 PRINTING AND PUBLISHING 4.46 4.44 1
61 BUSINESS SERVICES 4.914.8869SOCIAL SERVICES 100.00 100.00 1ALL OTHER SECTORS 22.80 22.20TOTAL OUTPUT 148.07147.09INCOME

GROUP 1 (Low) 0.87 -INCOME GROUP 2 0.73 —
INCOME GROUP 3 1.11 -INCOME GROUP 4 1.33 -INCOME GROUP 5 1.50 —
INCOME GROUP 6 2.14 —
INCOME GROUP 7 4.45 -INCOME GROUP ‘ 8 4.76 —
INCOME GROUP 9 6.02 -INCOME GROUP 10 7.60 -INCOME GROUP 11 3.84 —
INCOME GROUP 12 (High) 5.07 —

TOTAL HOUSEHOLD INCOME 39.44 39.27

Analysis and Results 130



”
Table 4.4

Impacts of a Change in the Exogenous Income of Household
Group 1

Sector Model A Model B
58 HOLDING-OTH. INV.. OFF'S 3.65 1.26
12 FOOD STORES 3.91 1.1739 COMMUNICATION 4.00 1.5021 PETROLEUM AND COAL PROD. 4.31 2.05
56 REAL ESTATE 4.45 1.4642 WHLSALE-NONDURABLE GOODS 4.45 1.7254 INSURANCE CARRIERS 5.46 4.09
52 CREDIT AGENCIES EX. BANKS 6.05 2.0940 ELEC.,GAS,&SANITARY SERV. 8.66 2.8912 FOOD AND KINDRED PROD 17.38 5.61

ALL OTHER SECTORS 69.51 32.71
TOTAL OUTPUT 131.83 56.55

INCOME GROUP 1 (Low) 100.75 -INCOME GROUP 2 0.64 —
INCOME GROUP 3 0.94 —
INCOME GROUP 4 1.07 —
INCOME GROUP 5 1.18 —
INCOME GROUP 6 1.35 -INCOME GROUP 7 3.05 -INCOME GROUP 8 2.80 -INCOME GROUP 9 3.31 -INCOME GROUP 10 3.21 -INCOME GROUP 11 1.39 —
INCOME GROUP 12 (High) 1.43 -TOTAL HOUSEHOLD INCOME 121.12 109.44
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Table 4.5
Impacts of a Change in the Exogenous Income of Household

Group 12

Sector Model A Model B
42 WHSALE-NONDURABLE GOODS 0.90 1.7246 AUTO. DEALERS—SERV. STAT. 0.94 1.7915 APPAREL AND OTHER PROD. 0.97 1.4121 PETROLEUM & COAL PROD. 1.07 2.0552 CREDIT AGENCIES EX. BANKS 1.08 2.0949 EATING & DRINKING PLACES 1.20 1.7340 ELEC., GAS, & SANITARY SERV. 1.55 2.8929 TRANSPORTATION EQUIPMENT 1.65 2.4212 FOOD & KINDRED PROD. 2.66 5.6154 INSURANCE CARRIERS 2.92 4.09ALL OTHER SECTORS 18.98 30.75TOTAL OUTPUT 33.92 56.55

INCOME GROUP 1 (Low) 0.20 -INCOME GROUP 2 0.17 -INCOME GROUP 3 0.25 -INCOME GROUP 4 0.29 -INCOME GROUP 5 0.32 —
INCOME GROUP 6 0.37 —
INCOME GROUP 7 0.83 -INCOME GROUP 8 0.77 —
INCOME GROUP 9 0.92 —
INCOME GROUP 10 0.90 —
INCOME GROUP 11 0.38 —
INCOME GROUP 12 (High) 100.40 -TOTAL HOUSEHOLD INCOME 105.82 109.44
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Looking first at the effects of a change in final
demand, the ratio of total generated output (indirect plus
induced impacts), defined as total output minus the change
in final demand, as estimated from model B and total gener-
ated output as estimated from model A is 0.919 for sector 50
(Table 4.2) and 0.980 for sector 69 (Table 4.3). The ratios
of total household income are even closer: 0.982 and 0.996
for sectors 50 and 69, respectively. Thus, while the dif-
ference in overall impact between the two models may be rel-
atively small, the disaggregated model clearly provides a
much richer view of the effects that changes in sectoral

output have on the household sector.

Tables 4.4 and 4.5 show that disaggregating the

household has a much larger effect on the resulting multi-

pliers when changes in exogenous income are analyzed than for

final demand changes. For example, using model B to estimate

the impact on total output of a change in the income of income
group 12 would over-estimate the impact by nearly 4%. Using

the aggregated model in the case of a change in the income

of the lowest income group would result in an under—estimate

on the order of 40%.

Adjusting the value-added coefficients in the fashion
described in Chapter 3 is expected to result in lower multi-

pliers than would occur in a similar model without such an

adjustment. It is also expected that the impact will vary
from sector to sector. .A convenient way to evaluate the
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extent of these differences in multipliers is to generate the
multipliers for two models - one with the unemployment
adjustment and one vdthout - and calculate the ratios of
these multipliers for each sector. Table 4.6 presents
selected ratios for the state model with aa disaggregated

household sector (model A, above) and a state model with an
aggregated household sector (model B, above).

Clearly, there are large differences between the mod-

els just compared. Because the models used ixx the above

comparisons differ only with regard to the number of house-

hold sectors and the adjustment of the value-added matrix,

the judgement as to which model is superior rests upon the

judgement of which model involves the most realistic assump-

tions about the structure of regional economies. The judge-

ment here is that the model vüiüx a disaggregated household

sector and with the unemployment adjustment is the IMOSÜ

realistic one.
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Table 4.6
Ratio of Output Multipliers for Most and Least Affected

Producing Sectorsl

Disaggregated Aggregated
Household Household

Sector Models Models

Least Affected:
Real Estate 1.067 1.063
Comb. Real Est., Ins. 1.067 1.063
Business Ser. 1.081 1.076
Fishing,Hunting,Trapping 1.088 1.082
Forestry 1.088 1.082
Auto Repair, Garages 1.091 1.086
Agriculture 1.093 1.086
Food, Kindred Prod. 1.095 1.089
Communication 1.096 1.091,
Pipe Lines 1.100 1.093

Most Affected:
Bldg.Mat.-Garden Sup. 1.212 1.200
Misc. Retail 1.214 1.198
Agri. Services 1.215 1.203
Apparel, Access. Stores 1.216 1.202
Gen. Merch. Stores 1.218 1.206
Railroad Trans. 1.221 1.209 ”
Auto Ser. Sta. 1.221 1.208
Security Brokers 1.236 1.227
Heavy Const. 1.247 1.234
Spec. Trade Const. 1.278 1.263

‘
Multiplier of model without unemployment
adjustment divided by multiplier
of model with unemployment adjustment.

Analysis and Results 135



5.0 ANALYSIS AND RESULTS

Before turning to an examination of the four hypoth-

eses discussed at th e end of Chapter 2, we will discuss two
related issues - 1) the possible relationship between the
degree of overall linkage and overall inequality, and 2) the

differences in degree of linkage among the four different

types of linkage (interindustry, consumption, value—added,

and household).

5.1 RELATIONSHIP BETWEEN THE DEGREE OF LINKAGE AND

INEQUALITY

1
In their study of linkages and inequality in Puerto

Rico, Weisskoff and Wolff (1982) propose that one possible

explanation for Kuznets' observation that inequality follows

an inverted U-shape over time - increasing in the early

stages of development and then, at some point, decreasing -
is that as linkages increase and the nation becomes more

self—sufficient, inequality falls. Even though the inverted

U pattern does not appear to apply as a universal rule of

development (Fields, 1980; Chenery et al., 1974), and

Weisskoff and Wolff's hypothesis clearly attempts to explain

only the latter portion of the inverted U, i.e. the stage in

development over which ineguality falls, it is still of
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interest to see whether or not higher levels of inequality
and low levels of intersectoral linkages are observed

together.

Table 5.1 presents the linkage indices calculated, for

the four versions of each regional model. In all cases,

county group 24 has the highest degree of linkage and county

group 8 the lowest. Except for the no consumption linkage

version, county group 1. is the second most highly linked

economy, and county group 26 is third. In addition, the
linkage index in county group eight is much lower than the

indices for the other three county groups for every model

save the model in which the RPCs were set to unity. This
implies that the RPCs for county group 8 are uniformly lower

1

than for the other county groups. The fact that coal mining,
I

an industry that is characterized by wide fluctuations in
output and employment, is an important industry* only‘ in

county group 8, may have much to do with this apparent lack
of regional self-sufficiency.

Table 5.2 presents Thiel inequality indices for each
model that are based on final demand vectors calculated using

the following equation (The detailed results are presented
in Appendix B)

(5.1) f = x - Ax — Cy.
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Table 5.1
Overall Linkage Indices

County
Group Total No—C No I—I Full

1 0.745928 0.306426 0.504593 1.6640468 0.531761 0.279896 0.371449 1.649200
24 0.785256 0.331443 0.540499 1.80905926 0.684240 0.311828 0.443271 1.662104
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The vector f is final demand, x is regional output, y is
regional household income, A is the matrix of regional tech-

nical coefficients, and C is the matrix of household con-
sumption coefficients. While this procedure may not be the
most accurate way to estimate f, its simplicity and the fact
that only a reasonable representation of what might be con-
sidered a typical final demand vector is all that is required
at this point, led to its use here. Columns 2 through 5 of

Table 5.2 present the inequality indices calculated from the
four versions of each model using the same final demand vec-

tor. It would appear from this table that economies with low

inequality have a high degree of intersectoral linkage. In

all four versions, county group 24 was the most equal, county

group 1. the next most equal, and county groups 26 and 8 the

p third and fourth most equal, respectively. This ranking

corresponds almost exactly to the linkage rankings from Table

5.1. This is not the same ranking as when the inequality

indices calculated from census data are used. Whereas county
group 8 exhibits the highest level of inequality when calcu-

lated from the input-output models, county group 26 has the

most unequal distribution of income when the actual inequal-
ity index is used.‘2 However, although the data exhibit an

*2 The inequality rankings from the input-output models
would seem to be the better rankings to use for the pur-
pose at hand because they measure only the effect of
linkages. The census inequality rankings are based on
total income, many components of which can be expected
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inverse relationship between inequality and the degree of
linkage across economies, inequality appears to increase as
linkages are strengthened within each economy, viz. inequal—
ity increases between the no consumption linkage models and
the full RPC models.

Given this contradictory evidence, we conclude that a
relationship between overall inequality and the degree of
linkage is weak, if it exists at all.

5.2 DIFFERENCES BETWEEN LINKAGES _

Indices of the different types of linkages are calcu-
lated from the partitioned representation of the I—O inverse
(equation 3.5, reproduced here for convenience).

x BINV BCK f
(5.2) =

y KVB K__ g

where BINV = B(I + CKVB).

to vary from region to region in ways unrelated to link-
ages. The difference between inequality calculated from
the Total model and the census-based inequality indices
is also attributed to differences in the definition of
income. Household income ixx the above analysis only
includes income generated from regional production.
Census income includes all income from all sources and,
therefore, it is not surprising that the distribution of
census income differs from the distribution calculated
in the above fashion.
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Table 5.2
Overall Inequality Indices

County
Group Total No I-I No—C Full

1 0.022006 0.021903 0.022034 0.0227108 0.034419 0.034386 0.034279 0.03520124 0.011050 0.010270 0.011037 0.01197226 0.028929 0.028650 0.028903 0.030392
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Submatrix BINV represents the interindustry linkages,
BCK the consumption (household—industry) linkages, KVB the
value—added (industry-household) linkages, and E< the house-
hold (household-household) linkages. Linkage indices for
each of these submatrices were calculated in the same way as
the overall linkage index: the sums of the elements in each
submatrix (the sum minus one for the matrices on the diag-
onal, BINV and K) were added and subsequently divided by the
number of columns. The resulting indices are presented in
Table 5.3.

One of the most striking features of these linkages
is the way the linkages for county group 8 differ from those
of the other regions. As was the case with overall linkages,
this region exhibits a much lower degree of linkage for all
versions except for the Eull model, and for all types of
linkages with the exception of the value-added linkages
(KVB). Confining our attention to the Total version of each

regional model, the indices for both the interindustry link-
ages and the consumption linkages for county group 8 are in
the neighborhood of 60% - 70% of the corresponding linkage

indices for the other regions. The ‘value—added linkage
index, however, is equal to 83% of county group 24’s value-

added linkage index and over 90% of the value of the indices

for the other two regions. Because the same consumption

coefficients were used i11 all four regions, the observed
differences in linkage indices are attributable to differ-
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Table 5.3
Linkage Indices from Partioned Inverse

County Group l
Total No C No I Full

BINV 0.499918 0.072421 0.369136 1.311923
BCK 0.599064 0.423039 0.000000 1.490665
KVB 0.255090 0.196513 0.233120 0.344428

K 0.099948 0.077093 0.000000 0.213136
County Group 8

Total No C No I Full
BINV 0.305167 0.055953 0.224491 1.285699

BCK 0.401790 0.327398 0.000000 1.474864
KVB 0.238507 0.201234 0.223809 0.354737

K 0.072387 0.062260 0.000000 0.216693
County Group 24 1

Total No C No I Full
BINV 0.515894 0.074268 0.385247 1.401836

BCK 0.579494 0.418149 0.000000 1.541796
KVB 0.286703 0.222423 0.259865 0.408277

K 0.116172 0.092844 0.000000 0.261819
County Group 26

Total No C No I Full
BINV 0.429891 0.074194 0.301393 1.303816

BCK 0.591779 0.422261 0.000000 1.480693
KVB 0.251947 0.199843 0.229079 0.351013

K 0.104669 0.081673 0.000000 0.218387
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ences in industry mix, the RPCs, and the Value-added matri-

ces.

5.3 CONVERGENCE OF INEQUALITY IMPACTS

We turn now to the question of whether or not the four

economies we have modeled support Weisskoff and Wolff's (W—W)

hypothesis that as EHI economy becomes increasingly inter-

linked, the sectoral inequality impacts converge. To test

this hypothesis, the coefficients of Variation (CVs) of ine-

quality impacts for each version were calculated. If conver-

gence is exhibited by the four economies under study, the CVs

will fall as linkages are increased from the Direct models

to the Full models. Table 5.4 presents the CVs for each

model.

Clearly, the evidence from these four county groups

supports W—W's convergence hypothesis. In every case, the

coefficient of Variation of the inequality impacts falls as

one moves from the Direct model to the Full model.

- The evidence presented in Table 5.4 supports the con-

Vergence hypothesis but it sheds no light on whether or not

there is any systematic pattern in terms of the problem of

the inequality effects of interlinked sectors. The pattern

of increasing overall inequality that is exhibited in Table

5.1 indicates a general, albeit slight, tendency for the

· nonbasic sectors to have higher sectoral inequality impacts
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Table 5.4
Coefficients of Variation of Inequality Impacts

County
Group Full Total N—C N—I Direct

26 0.501 0.639 0.698 0.752 0.802
8 0.342 0.471 0.498 0.553 0.580
1 0.398 0.509 0.553 0.633 0.669

24 1.034 1.230 1.332 1.287 1.363
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than the basic or export sectors. Dividing each sectoral
inequality impact by the direct inequality impact for the
sector (from Appendix B) gives a more detailed view of the
pattern of sectoral linkages (see Appendix C). These ratios

indicate that, while nearly all inequality impacts are within

5% of the Direct impact, some sectors exhibit a pronounced
increase or decrease in inequality impact, particularly when
the Direct, Total, and Full models are compared. These sec-
tors tend to be the sectors that had either the highest or

lowest Direct impacts. The high inequality impact sectors

are the ones showing the large decline in impacts as linkages

are increased; the low) inequality sectors showing an

increase.

5.4 THE FACTOR INTENSITY ISSUE

As discussed in Chapter 2, one aspect of the factor

intensity issue is the question of how the different house- °

hold groups are interlinked. If, for example, higher income

households are very closely linked to lower income households

(in the sense that the consumption expenditures of the higher

income households are composed largely of goods and services

that are intensive in low-wage workers), an increase ixi the

Analysis and Results 146



income of the higher income household groups may also benefit
low income households.*3

There are two distinct issues here: the size of the

household linkages and the cüstributional impact of these

linkages. With regard to the latter issue, Williamson and

Lindert (1976) concluded that the low-wage intensity of con-
sumption expenditures was an increasing function of household
income. In other words, the linkages of other households to

low—income households is an increasing function of household

income. Defining low-income households to be household

groups 1 - 3, this hypothesis would be supported by the mod-

els constructed here if the elements in each,<xE the low-
income rows of the household multiplier matrix (the first 3
rows of matrix K in equation 4.4) increase from left to

right. Answering the question of the distributional effects

that household linkages may have involves the relative size

of the various elements in each column of K.

One way to approach the latter issue of household

inequality (distributional impacts of linkages) is to calcu-
late the household inequality impacts for each version of the
four regional models. Equation (5.3) gives the formula for

calculating the income vector.

*3 This is another way to look at the idea that it does not
matter if high income groups receive greater direct ben-
efit directly from economic growth because such growth
will "trickle down" to the lower income groups.
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(5-3> y§j = K§ * g§ - g§

The matrix K is the lower righthand submatrix of the parti-

tioned inverse (5.2) and g; is the vector of exogenous
income for the rth region. The inequality index presented
ixz (4.2) was then applied to each income vector. Exogenous
income is subtracted so that the distributional effects of
the spending pattern of the different household groups can

be separated from the distributional effect of the exogenous

income itself. The results for the four regional models are

presented in Appendix D.

These results do not indicate that any household group

has inequality impacts that are much above or much below the

average for the particular region.· Although the upper—income

household groups do not exhibit the most unequal inequality
impacts in every case, the household groups with the lowest
inequality impacts are the household groups with the lowest
income. For example, in county group 8, the household income

generated by an increase in the income of the highest income

group (group 12), woubd be more equally distributed than

would the distribution of income arising from an increase in
income of income groups 7-ll. It is important to keep in mind
that this applies only to the effects of the additional

spending that would occur due to an increase in income. When
the change in exogenous income is also included in the ine-

quality calculation, the inequality effect of an increase in
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household income is, in all cases, an increasing function of

income. Appendix D also shows the change in overall ine-
quality that would result from a one million dollar increase
in the income of each household group. Clearly, the inequal-
ity effects of the direct increase in income dominate the
inequality effects of the household linkages.

The inequality impacts presented in Appendix D do not
indicate whether or not any of the observed differences,

either within each county group or between the county groups,

are statistically significant.‘“ In addition, because the

Thiel index is mean independent (Bernat, 1985), the size of
the elements of I< do not affect the indices presented in
Appendix D. This means that it is not possible to use these
indices as a test of Williamson and Lindert's hypothesis that
the low-wage intensity of household consumption is an

increasing function of income.

One way to test this hypothesis and, at the same time,

look at the distributional effects of household linkages, is

to estimate the following regression model.

(5.4) k., = b +b y.+b y.+b y;+b y;+1J O 1 1 2 J 3 1 4 J
b5yiy§+b6yjy§+b7yiyj

‘“
Considering the wide use of inequality indices, it is a
little surprising that ru> significance tests for such
indices have been developed. As useful as such aa test
would be, it is beyond the scope of this paper to developone.
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The dependent variable, the ijth element of K, is the change
in income of the ith household group resulting from a dol-
lar's change in the income of the jth household group. The
variable yi is the average income of the ith income group

(the ith row of K), and yj is the average income of the
household group represented by the jth column of K.

The hypothesis that the elements of each row of K
increase in size from left to right (Williamson and Lindert's

hypothesis) depends upon the values of all the terms in which
yj appears. If there is no interaction between the columns
and rows (b5 - b7 are all equal to zero), the presence of a

trend in the size of the row elements of K depends upon the

coefficients b2 and b4. For example, a positive sign on bz

at the same time that b4 is zero would indicate that the size
of the row elements increases in a linear fashion. A non-
zero value for b4 would indicate that there is 21 non-linear
relationship between the size of the multiplier and the col-

umn <xEI<. Non-zero interaction coefficients would indicate
that patterns exhibited in any of the rows are not independ-
ent of the row index. 4 ‘

This equation can also be used to investigate the

distributional properties embodied in K. A visual examina—

tion of the columns of K indicates that an inverted U pattern

exists — the elements rise to a maximum and then decline from
row l to row 12. In terms of the impact on different house-
hold groups, lower-income groups will be more favored, rela-

Analysis and Results 150



tive to upper-income groups, the more quickly the multipliers
reach their maximum value. To find out at what income level
(ymax) this maximum is attained, take the partial derivative
of (5.4) with respect to yi:

(5.5) ökij/öyi = bl+2b3yi+2b5yiyj+b7yj

This expression is equal to zero when (5.4) is at its maxi-
mum. Solving for ymax:

(5-6) ymax = ·(bl+b7Yj)/2(b3+b5yj) -

This expression tells us that, for any column j, low-income
households are more favored (in a relative sense), the
smaller the numerator of (5.6) and the larger the denomina-
tor. Because of the negative sign in the numerator, this
condition is equivalent to saying that low—income households
will be favored the larger are the coefficients bl and b3 and
the smaller are b5 and b7. With rua interaction between yi
and yj, the maximum value of each column of K is at an income
level equal to —bl/b3.

The estimated equations for each county group are

presented in Tables 5.5 and 5.6. The results reported here
are from models run after dropping variables with highly
insignificant coefficients. Common to all county groups is
that the coefficients on yi and yä are positive and nega-
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Table 5.5
Regression Results for County Groups 1 and 8

County Group 1

T FOR H0: PR > |T|PARAMETER ESTIMATE PARAMETER=0
bo 0.00293504 2.19 0.0300
bl 0.00096855 10.47 0.0001
bz —0.00020139 -2.98 0.0034
b3 1.4275871E-05 -10.88 0.0001
b4 2.7734345E-06 3.57 0.0006
b5 1.5296927E-07 3.48 0.0007
b7 -1.0315050E-05 -3.33 0.0011
R2 = 0.66 F Value = 45.02 Degrees of Freedom = 143

County Group 8

T FOR H0: PR > |T|PARAMETER ESTIMATE PARAMETER=0
bo, 0.00127469 1.36 0.1772
bl 0.00075485 11.62 0.0001
b2 -0.00015499 -3.27 0.0015
b3 -1.0271654E—05 -11.16 0.0001
b4 2.3217557E-06 4.19 0.0001
b5 1.1987899E-07 3.88 0.0002
b7 -8.7662657E—06 -4.02 0.0001
R2 = 0.70 F Value = 44.44 Degrees of Freedom = 143
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Table 5.6
Regression Results for County Groups 24 and 26

County Group 24

T FOR H0: PR > [TlPARAMETER ESTIMATE PARAMETER=0
bo -0.0076235l -3.54 0.0005
bl 0.00167038 8.70 0.0001
b3 -2.136667OE-05 -7.14 0.0001
b5 1.4097063E-07 1.78 0.0772
b7 -1.1201307E-05 -2.71 0.0076
R2 = 0.39 F Value = 21.78 Degrees of Freedom = 143

County Group 26

T FOR H0: PR > |T|PARAMETER ESTIMATE PARAMETER=0
bo 0.00868702 7.28 0.0001
bl 0.00041366 6.15 0.0001
b2 -0.00031161 -4.65 0.0001
b3 -5.4208308E—06 -5.73 0.0001
b4 2.7386355E-06 2.89 0.0044
R2 = 0.41 F Value = 23.83 Degrees of Freedom = 143
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tive, respectively. This confirms the observation that the
multipliers in each column rise and then decline. With
regard to the hypothesis that the multipliers fall from left

to right within each row, every county group except county

group 24 has a significant and negative sign on b2. However,

in all three of these county groups, the coefficient on y?
is significant and positive. This indicates a U shaped pat-

tern across the columns - the elements of kij fall and then
rise. In other words, a change in the income of the ith

household group has a greater impact on the low- and upper-
income households than on middle-income households.

In terms of distributional impacts, it would appear
that these models are consistent with the inequality

rankings. County group 24 exhibits the largest value of bl

and the smallest value of b3, followed by county groups 1,
8, and 26. With regard to Williamson and Lindert's hypoth-

esis concerning the relationship between the income of the

spending household (yj) and the size of the impact on lower-

income households, only county group 24 exhibits a simple
relationship. In order to better visualize the relationship
between income and the size of the multipliers, income mul-
tiplier surfaces were generated using the coefficients in

Tables 5.5 and 5.6 (Figures 2 - 5).

In each figure, the vertical axis gives the value of

the element ijth element of matrix K which is the change in

the ith household groups's income due to a change in the
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income of the jth household group. On the x axis is plotted
the income of the spending households (columns of K) and on

the z axis is the income of the receiving households (rows
of K). The height of the surface above any line parallel to

the axis marked J gives the size of the multipliers for

household with income I, the coordinate of the z axis. The
multipliers for households with no income are given by the

intersection of the multiplier surface and the vertical plane
at I = 0.15 These graphs indicate that Williamson and
Lindert's hypothesis is only supported in county groups l and

8. County group 24 exhibits essentially no difference in
low-income effects among spending groups. County group 26,

on the other hand, shows that low-income multipliers fall as

the income of the spending household rises.

Another way to show the same information is with con-

tour graphs of the multiplier surfaces (Figures 6 — 9). From

these figures it is clear that the total income multipliers

decline with increases in the income of the spending group.

This pattern is linear in the case of county group 24 and

nonlinear, with some upswing at the highest incomes, for the

other county groups. Finally, a pronounced flattening of the

15 Care must be used in interpreting these surfaces toward
their edges because the edges represent multiplier values
not in the sample. Such extremes are, however, useful
for expository purposes.

Analysis and Results 159



distribution of impacts at the highest incomes is evident in
county groups l and 8.

The above analysis indicates that there are important
differences in household linkages among county groups. In
order to test the significance of some of these differences,

equation (5.7) was run on all four county groups combined.

(5·7)
k1jb5yiy§+b6yjy§+b7yiyj+

blzINCI8+bl3INCI24+bl4ISQRDl+ V
b15ISQRD8+bl6ISQRD24.

·
The variables D1, D8, and D24 are dummy variables for county
groups l, 8, and 24, respectively. INCIl, INCI8, and INCI24
were constructed by multiplying yi by the county dummies.
In the same manner, ISQRDl, ISQRD8, and ISQRD24 were con-

structed by multiplying yä by the county dummies. These

additional variables were added in order to test whether or
not the aforementioned differences in distributional effects
were statistically significant. Table 5.7 presents the

results of this regression. The results of Table 5.7 show
that the distributional impacts in county groups 24 and l are
significantly more equal than county group 26. However, the
fact the INC8 and ISQRD8 are not significantly different from

zero indicates that the distributional impacts embodied in

county group
8‘s

household multiplier matrix are not signif-

icantly different from those in county group 26.
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_ Table 5.7
Regression Results for All Four County Groups Combined

T FOR H0: PR > |T|PARAMETER ESTIMATE PARAMETER=0
bo 0.00527322 3.13 0.0019
bl 0.00067390 5.78 0.0001
b2 -0.00014995 -1.81 0.0709
b3 -8.7927328E-06 -5.49 0.0001
b4 2.2623893E-06 2.05 0.0413
b5 1.4204759E-07 3.83 0.0001
b6 1.5497642E-08 0.42 0.6761
b7 -1.1544186E-05 -3.17 0.0016
b8 -0.00310464 -1.77 0.0766
bg -0.00406546\ -2.32 0.0205
blo —0.01135043 -6.49 0.0001
bll _ 0.00031004 2.31 0.0212
blz 0.00013310 0.99 0.3215
bl3 0.00099083 7.39 0.0001
bl4 -5.2238816E-06 -2.76 0.0060
bls -2.0051557E-06 -1.06 0.2903
blö -1.2599288E-05 -6.65 0.0001
R2 = 0.47 F Value = 30.98 Degrees of Freedom = 575
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Table 5.7 only tells us whether or not the intercepts
and the coefficients on yi and yä for county groups 1, 8,
24 differ significantly from the corresponding coefficients

for county group 26. In order to test for the statistical
significance of differences in these coefficients among

county groups 1, 8, and 24, t ratios were calculated for the

9 possible pair—wise comparisons. Each comparison is a test
of whether or not the coefficient from the significantly

different, in a statistical sense, from the coefficient for

the second county group. _

While the intercept for county 24 is significantly "
lower than all other intercepts, indicating that the impact
of spending by the lowest income households (income close to
zero) in this county group has a very small impact on house-

holds with similarly low income, the fact that the coeffi-

cient on yi is significantly higher and the coefficient on

yi is significantly lower than for the corresponding coef-

ficients for the other regions means that household linkages

in county group 24 have a larger and a more egalitarian

impact on household income than do household linkages in the

other regions. These results support the previously presented

evidence that the household linkages for county group 24 are

" This assumes, of course, that the coefficients themselves
are statistically significant. Such an assumption must
be made because it is not possible to perform statistical
tests of I-O coefficients when the model has been con-
structed from secondary sources.
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the highest of the four regions (Table 5.1) and that these

linkages are more egalitarian (Table 5.2). In contrast, the

fact that none of the comparisons between county groups l and

8 proved to be statistically significant indicates that the

strength and distributional impacts of household linkages in

county groups 1 and 8 are fairly close.
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6.0 SUMMARY AND CONCLUSIONS

6.1 MAJOR FINDINGS
4

As argued in Chapter 2, a major shortcoming of the

literature on the size distribution of income is that very

little attention has been paid to the effects that the sec-
toral composition of an economy has upon the formation of the
size distribution of income. Thus, the motivating purpose

of this study was to help fill this gap by investigating the

relationships between inequality and the degree and type of

intersectoral linkages in four regional economies.

The input-output model that served as the vehicle for

this investigation was developed in Chapter 3 and embodies
two important improvements over standard regional input-

output models. The first of these improvements is the dis-

aggregation, by income, of the household sector. This is not

a new technique, having been proposed by Miyazawa (1976) and
used by Weisskoff and Wolff (1981) and Dervis et al. (1982),

but it is a relatively neglected enhancement to input-output

modeling. In addition, the method used in this study to

construct the household value-added matrix represents a major

improvement over the methods employed by either Miyazawa or

Weisskoff and Wolff. This study has demonstrated that the
construction of such a model is quite feasible using widely
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available data sources. The second improvement embodied in
the input-output model used here is the adjustment of the

value-added coefficients to take into account of means-tested

income transfer programs. Thus, in this model, a portion of
household income that other input-output models consider

exogenous is endogenously determined. To the author's know-

ledge, no input-output model has been constructed that

incorporates this interrelationship between market household

income and transfer income.

Turning to the results of the study, four major

hypotheses were examined. First was the proposition, set

forth by Weisskoff and Wolff (1981), that as linkages

increase, the inequality impacts of the individual sectors

converge. The results presented in Chapter 4 support this

hypothesis for the four regions studied. A major implication

of this finding is that the more closely interlinked is an

economy, the less important is the mix of final demand in

terms the shape of the size distribution of income. For

example, in an economy that has very weak linkages, an

increase in government expenditures for goods and services

can be expected to have quite different effects on inequality

than the same absolute change in private investment expendi-

tures because these two categories of final demand have dif-

ferent sectoral compositions. In contrast, i11 an economy

with identical industrial composition but with a much higher

degree of intersectoral linkages, the inequality impact of a

Summary and Conclusions 169



change in gavernmént expenditures will be much more similar
to the impact of an equal change in, private investment

expenditures.

Similarly, if policy makers in a region are interested

in increasing regional economic activity, either by attract-

ing new industries or by encouraging increased exports of
existing regional industries, but are at the same time con-

cerned about the level of inequality in the region, the con-

firmation of the convergence hypothesis implies that policy
makers would need to choose their target sector (or sectors)

with care if the region has relatively weak linkages. If,

on the other hand, the regional econonqr has ‘very strong

linkages, the choice of target industry is not as important,

at least in terms of inequality impacts.

The second hypothesis was that basic industries

exhibit greater inequality than non-basic industries. The

finding here was that not only was this not the case for the

four study regions, but the non-basic industries tended to

have slightly higher inequality impacts. Thus, as the degree

of linkage increases in an economy, the results of this study

indicate that there will be a slight drift towards a more

unequal distribution of income, other factors being held

constant. This conclusion applies only to increasing the

linkages within an individual economy and only with regard

to income arising directly from regional production. When
overall inequality — calculated on all types of income - was
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compared with an index of overall linkages no relationship
was evident.

One implication of this result is that inequality is
likely to increase, ceteris paribus, in any regional economy

that experiences an increase in linkages. However, this
conclusion is highly dependent upon the condition that all

other things remain unchanged. Unlike the experiments car-

ried out in this study, as an actual economy's linkages are

strengthened, the sectoral mix can be expected to change.

Such changes may counteract the relationship observed in this
study between inequality and the degree of linkages.

Tests of the third and fourth hypotheses gave mixed

results in the sense that the four economies exhibited dif-

ferent patterns of household linkages. With regard to the

hypothesis that the size of the low-income household linkage

increases with the income of the spending household, only two
regions (county groups 1 and 8) exhibited such a pattern,

even over a portion of the income range. In all regions,
linkages to low-income .households were weaker for middle

income households than for low-income households. In county

groups 1 and 8, the strength of linkage then increase with
the income of the spending households. In county group 24,

low-income linkages declined in El nearly linear fashion

throughout the income range. County group 26 exhibited a

very rapid decline in low-income linkages as the spending
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household’s income increased from low- to middle-income and
a slight increase at the upper-income levels.

These results imply that the redistributional effects

of transfers to low-income households will be re-enforced by

household linkages. The results also imply that for county

groups 1 and 8 an increase in the income of upper-income

households will benefit low-income households more would an

equal increase i11 the income of middle-income households.

By the same token, the results presented in this study dem-

onstrate that while low-income households benefit from any

increase in the incomes of middle- and upper-income house-

holds, the size of such benefits are small relative to the

size of the initiating change in income. Thus, even though

a tax cut for upper-income households will lead to some ben-

efits "trickling down" to low-income households, the direct

benefits, which accrue to upper-income households, wouldU
dominate the benefits that "trickle down" so that inequality

would be expected to increase.

All regions exhibited an inverse relationship between

the size of the total impact on household income and the

income of the spending households. Likewise, in all regions,

most of the impacts of low-income spending was concentrated

ix1 the xniddle income groups. However, the relationship

between the income of the spending household and the dis-

tribution of household impacts differed from region to

region. In county groups 1 and 8, the distribution of U
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household impacts was flatter for upper-income groups than

for lower-income groups. In contrast, the distribution of
household impacts exhibited a distinctive inverted U-shape
for all spending groups in county groups 24 and 26. These

results indicate that the spending patterns of upper-income

households are moderately more equalizing than the spending
patterns of other household groups only in county groups 1

and 8.

Thus, the major policy implication arising from the

tests of the final two hypotheses is that the distributional
impact of any policy directly affecting household income
(e.g., taxes and transfers) will to a large degree be deter-

mined by which, households experience the <direct. effects.
Household linkages will, in some cases, offset the

distributional impacts of such policies. In other cases,

linkages will re-enforce them. In every case, however, it

is expected that whether a transfer or change in the tax rate

increases or reduces inequality will depend upon which income

group is directly affected and not on household linkages.

6.2 FURTHER WORK

The input-output model employed in this study promises

to be a fertile framework for analyzing income distributional

issues. However, there are three factors limiting the use-
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fulness of the present model that could be improved upon in
future work.

The first concerns the data used in constructing
the.

household consumption coefficients. As pointed out in Chap-
ter 4, the only data available at the time the models were
constructed was fairly old. Using the more current survey,

when available, would be a simple task. More importantly,

the data set used is not specific to the regions under scru-

tiny but rather is applicable to a much broader geographical

area. It is quite possible, however, that there are system-
atic differences in consumption expenditures across regions.

To the extent that relative prices of goods and ser-

vices differ between the regions under study and the larger

region from which the consumption data are drawn, the con-

sumption patterns of households are also expected to differ.
Consumers are expected to purchase relatively greater amounts

of goods and services produced locally, and relatively less ,
of goods and services that must be imported. Because at

least a portion of any differences in relative prices will
be due 1x> the fact that some goods and services are not

produced within the region, the use of the CES data implies

some degree of under—estimation of the consumption

linkages.l’ The only way to capture these difference would

*7 Such under-estimation in the degree of linkages is part
of the broader issue of the relationship between the
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be to carry out a survey of the households within the regions
under study.

The second two shortcomings of the models involve the
employment information that was utilized. As with the con-
sumption expenditure data, it was necessary to resort to a
second—best source for information on employment. The two
draw-backs with this data set stem from the fact that there
were many instances, even at the level of sectoral aggre-

gation, used ixx the study, in which employment was not
reported due to disclosure problems. Employment for such
sectors had to be estimated in a rather ad hoc manner. Thus,
not only is there a certain amount of error incorporated in
the RPC calculation due to this need to estimate employment,
but it was not feasible to disaggregate the A matrix to more

than the two-digit SIC level. A more complete data set would
remove the estimation error and also permit a more disaggre-
gated model, thereby reducing aggregation errors.

6.3 CONCLUDING REMARKS

This study represents an advance in the modeling of
the income of the income distribution process in regional

economies. The findings that sectoral inequality impacts

geographical size of region and the degree to which itseconomy is interlinked. ·
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converge and that the degree and pattern of household link-
ages differ, sometimes markedly, among regions are important
findings to anyone interested in the behavior of the regional
size distribution of income. In addition, because the models

constructed in this study explicitly incorporate the linkages

between households of different income levels and the rest
of the economy, they promise to be better tools for regional

analysis than the single household sector I-O models that are
so commonly employed.
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ARPENDIX A

Inequality Rankings of Virginia Cities and Counties
(1 = Lowest Inequality 136 = Highest Inequality)

City or County GINI THIEL CV ATK1 ATK2 SDLY

MANASSAS PARK 1 4 1 1 1 102
PRINCE WILLIAM 2 1 2 2 2 7
MANASSAS 3 5 3 3 3 59
CHESTERFIELD 4 3 5 - 4 4 8
FAIRFAX 5 2 4 5 5 1
FAIRFAX CITY 6 9 7 7 10 50
COLONIAL HGTS 7 12 6 8 8 57
YORK 8 6 8 6 6 29
STAFFORD 9 7 9 9 12 28
BUENA VISTA 10 26 12 10 7 106
POQUOSON 11 19 10 11 9 95
NEW KENT 12 29 11 14 30 103
FALLS CHURCH 13 20· 13 12 11 81
PRINCE GEORGE 14 18 15 13 13 58
BLAND 15 50 14 16 39 122
CRAIG 16 '58 17 15 17 133
LOUDOUN 17 15 19 17 21 19
CHESAPEAKE 18 11 18 19 28 12
ROANOKE 19 16 37 18 14 15
SPOTSLYVANIA 20 30 47 22 22 39
POWHATAN 21 48 35 27 44 96
HENRICO 22 10 30 20 16 3
FREDERICK 23 23 23 23 27 37
AMHERST 24 36 58 29 26 47
VIRGINIA BEACH 25 8 27 24 32 2
HOPEWELL 26 27 16 26 53 53
BEDFORD 27 21 22 21 19 34
HANOVER 28 22 29 32 45 23
HENRY 29 25 59 25 15 16
WARREN 30 34 20 31 43 55
CAMPBELL 31 24 28 28 31 26
PULASKI 32 32 40 33 20 33
ALLEGHANY 33 45 25 34 34 83
ALEXANDRIA 34 14 24 30 29 9
GREENE 35 78 42 48 65 120
FRANKLIN 36 35 45 36 25 36
COVINGTON 37 64 55 35 18 91
MADISON 38 63 31 38 47 98
BOTETOURT 39 40 51 44 46 54
HAMPTON 40 17 41 41 48 11
KING GEORGE 41 60 21 46 77 105
ARLINGTON 42 13 26 37 42 4
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AUGUSTA 43 33 53 40 36 22
AMELIA 44 77 46 43 40 112
GILES 45 56 61 42 24 66
GLOUCESTER 46 43 33 49 61 67
ISLE OF WIGHT 47 51 39 57 90 70
APPOMATTOX 48 70 48 50 54 88
JAMES CITY 49 42 32 51 63 62
FLUVANNA 50 69 36 39 23 93
ROCKBRIDGE 51 53 49 45 37 68
SHENANDOAH 52 41 56 47 35 42
CARROLL 53 49 62 56 55 45
CAROLINE 54 59 44 55 68 82
CHARLES CITY 55 91 43 59 98 132
RUSSELL 56 38 34 54 59 43
ORANGE 57 57 38 52 50 69
DINWIDDIE 58 67 60 60 66 75
WYTHE 59 66 95 58 33 48
PAGE 60 61 64 53 38 63
ROCKINGHAM 61 44 90 61 52 20
NEWPORT NEWS 62 28 68 65 73 10
TAZEWELL 63 39 67 63 58 24
FAUQUIER 64 46 54 62 81 41
STAUNTON 65 68 76 64 57 56
FLOYD 66 79 52 67 87 94
DICKENSON 67 76 81 66 60 71
KING WILLIAM 68 92 70 68 84 113

‘PITTSYLVANIA 69 55 110 71 56 18
HALIFAX 70 65 80 69 62 46
WISE 71 54 78 70 64 31
SMYTH 72 89 129 83 41 38
WAYNESBORO 73 95 119 81 51 73

— LOUISA 74 81 82 74 72 79
SOUTH BOSTON 75 102 69 73 76 119
ESSEX 76 97 79 72 67 110
NOTTOWAY 77 85 71 78 91 85
BEDFORD 78 103 57 75 89 123
LUNENBURG 79 90 74 76 71 89
PORTSMOUTH 80- 37 73 87 112 14
HIGHLAND 81 119 50 86 99 136
CULPEPER ° 82 80 83 80 80 64
PATRICK 83 31 72 123 83 74
FREDERICKSBURG 84 82.5 75 77 70 80
MATHEWS 85 100 77 79 78 109
SUFFOLK 86 71 98 94 115 35
SCOTT 87 75 66 89 96 60
CLIFTON FORGE 88 113 65 85 86 129
BATH 89 111 63 82 88 128
BUCHANAN 90 87 113 102 117 44
LYNCHBURG 91 52 84 84 74 17
BUCKINGHAM 92 101 87 88 82 97
SALEM 93 99 124 91 49 49
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BRUNSWICK 94 105 109 93 75 84
MECKLENBURG 95 82.5 93 97 105 52
MONTGOMERY 96 62 88 90 85 21
RICHMOND 97 117 97 98 107 124
PRINCE EDWARD 98 98 89 95 100 87
EMPORIA 99 125 104 100 95 134
DANVILLE 100 73 99 99 94 27
HARRISONBURG 101 96 96 92 69 78
MARTINSVILLE 102 93 92 96 93 77
CUMBERLAND 103 115 86 101 109 121
CHARLOTTE 104 110 101 104 111 100
GREENSVILLE 105 120 122 108 113 108
BRISTOL 106 94 91 103 102 72
SUSSEX 107 114 100 109 125 111
WESTMORELAND 108 106 85 106 129 92
GRAYSON 109 84 127 131 79 76
SURRY 110 135 134 118 97 127
ALBEMARLE 111 88 118 107 104 25
CHARLOTTESVILLE 112 86 112 105 92 32
WASHINGTON 113 104 128 120 101 30
NORFOLK 114 47 107 110 123 5
LEE 115 107 121 119 118 61
ROANOKE 116 74 117 112 108 13
RAPPAHANNOCK 117 128 108 114 114 126
NORTHAMPTON 118 109 94 113 119 86
WILLIAMSBURG 119 127 116 111 110 116
NORTON 120 129 103 116 120 135
WINCHESTER 121 108 114 115 106 65
MIDDLESEX 122 124 106 117 116 117
FRANKLIN 123 126 102 121 131 125
NELSON 124 122 120 122 122 99
CLARKE 125 133 130 128 132 114
RADFORD 126 131 133 126 103 101
RICHMOND 127 72 123 127 127 6
LANCASTER 128 121 111 124 130 107
SOUTHAMPTON 129 118 126 135 136 90
NORTHUMBERLAND 130 132 131 129 121 104
PETERSBURG 131 116 132 133 134 40
LEXINGTON 132 130 105 125 126 130
KING AND QUEEN 133 136 135 132 124 131
ACCOMACK 134 112 115 130 133 51
GOOCHLAND 135 134 125 134 135 115
GALAX 136 123 136 136 128 118

GINI = Gini Index Thiel = Thiel‘s index
CV = Coefficient of Variation Atk1 = Atkinson's index E = 0.5
ATK2 = Atkinson's Index E = 1.5
SDLY = Standard Deviation of the Logarithm of Income
Source: Bernat, 1985.
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APPENDIX B

This appendix presents results from final demand experiments for each
version of each regional model. The first column presents the sectoral
inequality effects calculated according to equation (4.5). The second
column presents the percent of total inequality attributable to each final
demand sector. The third column is the share of final demand for each
sector. The procedure for calculation of final demand is described in
Section 5.1, above.

County Greup 1
Total Model

SECTHL CONTRIB FDSHR
36 MISCELLANEOUS RETAIL (59) 0.013984 0.005596 0.013479
46 PERSONAL SERVICES (72) 0.016434 0.004278 0.005459
11 LUMBER & WOOD PROD. (24) 0.018263 0.024319 0.031573
49 MISC. REPAIR SERVICES (76) 0.018284 0.000441 0.000582
52 LEGAL SERVICES (81) 0.018316 0.003111 0.003952
50 AMUSEMENT & RECREATION (79) 0.018661 0.003604 0.003328

3 BITUM. COAL & LIGNITE (12) 0.019296 0.000121 0.000170
13 PRINTING & PUBLISHING (27) 0.019317 0.012651 0.016363

5 GENERAL BLDG. CONTRACTORS (15) 0.019485 0.051803 0.091205
4 NONMETAL MIN.—EX. FUELS (14) 0.019566 0.009407 0.014067

17 PRIMARY METAL PROD. (33) 0.019612 0.000267 0.000400
10 APPAREL & OTHER PROD. (23) 0.020052 0.061451 0.064537
29 BLDG. MAT.-GARDEN SUPPLY (52) 0.020055 0.002436 0.002036
31 FOOD STORES (54) 0.020075 0.004460 0.004172
37 BANKING (60) 0.020370 0.010728 0.010667

9 TEXTILE MILL PROD. (22) 0.020744 0.002807 0.003045
47 BUSINESS SERVICES (73) 0.020775 0.001380 0.001774
16 STONE, CLAY, & GLASS (32) 0.020959 0.051114 0.057026
32 AUTO. DEALERS—SERV. STAT. (55) 0.020977 0.024022 0.020493
51 HEALTH SERVICES (80) 0.020977 0.060564 0.049441
35 EATING & DRINKING PLACES (58) 0.021153 0.023886 0.027676
18 FABRICATED METAL PROD. (34) 0.021542 0.020512 0.021405

7 SPECIAL TRADE CONTRACTORS (17) 0.021565 0.023698 0.013136
30 GENERAL MERCH. STORES (53) 0.021789 0.009302 0.007698
19 MACHINERY, EXCEPT ELEC. (35) 0.021950 0.022273 0.021995

- 8 FOOD & KINDRED PROD. (20) 0.022092 0.093289 0.132306
20 ELECTRIC & ELEC. EQUIP. (36) 0.022215 0.100260 0.093971

6 HEAVY CONST. CONTRACTORS (16) 0.022686 0.006115 0.003795
34 FURNITURE & HOME FURNISH. (57) 0.022767 0.004621 0.004125
33 APPAREL & ACCESS. STORES (56) 0.022778 0.005127 0.004246 ·
14 RUBBER & MISC. PLASTICS (30) 0.023360 0.065015 0.059143
48 AUTO REPAIR,SERV.,GARAGES (75) 0.023602 0.012946 0.017537
28 WHLSALE—NONDURABLE GOODS (51) 0.023649 0.006144 0.004915
24 TRANSPORTATION BY AIR (45) 0.023868 0.000136 0.000124
23 TRUCKING & WAREHOUSING (42) 0.025129 0.007493 0.007409
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2 AGRI. SERVICES (07) 0.025136 0.000480 0.000304
15 LEATHER & LEATHER PROD. (31) 0.025275 0.008997 0.007026
21 TRANSPORTATION EQUIPMENT (37) 0.025858 0.022778 0.017982
22 LOCAL PASS. TRANSIT (41) 0.026714 0.002109 0.002304
38 CREDIT AGENCIES EX. BANKS (61) 0.026886 0.005915 0.003844
55 MUSEUMS,BOTAN—ZOO.GARDENS (84) 0.027446 0.000045 0.000034

1 AGRICULTURE 0.031489 0.017273 0.020143
56 MEMBERSHIP ORGANIZATIONS (86) 0.035926 0.006345 0.003972
26 COMMUNICATION (48) 0.036319 0.055871 0.046197
57 MISCELLANEOUS SERVICES (89) 0.037725 0.002589 0.001594
12 FURNITURE & FIXTURES (25) 0.041899 0.024106 0.013773
45 HOTELS & OTHER LODGING (70) 0.043752 0.009549 0.003889
39 SECURITY, COMM. BROKERS (62) 0.045350 0.001242 0.000508
42 REAL ESTATE (65) 0.046586 0.010672 0.022632
53 EDUCATIONAL SERVICES (82) 0.047777 0.010692 0.006184
40 INSURANCE CARRIERS (63) 0.050218 0.006601 0.002509
43 COMB. REAL ESTATE, INS. (66) 0.051233 0.000645 0.001403
25 TRANSPORTATION SERVICES (47) 0.051752 0.003575 0.001148
27 WHLSALE—DURABLE—GOODS (50) 0.057842 0.039195 0.017822
41 INS. AGENTS, BROKERS (64) 0.070740 0.008692 0.004642
44 HOLDING-OTH. INV.. OFF'S (67) 0.074056 0.001547 0.000700
54 SOCIAL SERVICES (83) 0.082258 0.025701 0.008140

V County Group 1
Direct Model

SECTHL CONTRIB FDSHR
36 MISCELLANEOUS RETAIL (59) 0.014108 0.004183 0.013479
46 PERSONAL SERVICES (72) 0.015836 0.004481 0.005459
11 LUMBER & WOOD PROD. (24) ‘

0.017495 0.016116 0.031573
47 BUSINESS SERVICES (73) 0.017681 0.000473 0.001774
49 MISC. REPAIR SERVICES (76) 0.017815 0.000399 0.000582
50 AMUSEMENT & RECREATION (79) 0.017893 0.003821 0.003328
52 LEGAL SERVICES (81) 0.017950 0.003321 0.003952
17 PRIMARY METAL PROD. (33) 0.019015 0.000198 0.000400
10 APPAREL & OTHER PROD. (23) 0.019385 0.049408 0.064537
29 BLDG. MAT.-GARDEN SUPPLY (52) 0.019456 0.003092 0.002036A.

- 13 PRINTING & PUBLISHING (27) 0.019463 0.009187 0.016363
3 BITUM. COAL & LIGNITE (12) 0.019547 0.000133 0.000170
4 NONMETAL MIN.—EX. FUELS (14) 0.019611 0.009634 0.014067
5 GENERAL BLDG. CONTRACTORS (15) 0.019966 0.040729 0.091205

31 FOOD STORES (54) 0.020008 0.005495 0.004172
37 BANKING (60) 0.020279 0.013217 0.010667
32 AUTO. DEALERS—SERV. STAT. (55) 0.020811 0.030587 0.020493

9 TEXTILE MILL PROD. (22) 0.020824 0.002346 0.003045
51 HEALTH SERVICES (80) 0.020898 0.071713 0.049441
16 STONE, CLAY, & GLASS (32) 0.021211 0.050903 0.057026

7 SPECIAL TRADE CONTRACTORS (17) 0.021780 0.030057 0.013136
8 FOOD & KINDRED PROD. (20) 0.021841 0.058244 0.132306

30 GENERAL MERCH. STORES (53) 0.021899 0.011959 0.007698
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35 EATING & DRINKING PLACES (58) 0.021993 0.020765 0.027676
18 FABRICATED METAL PROD. (34) 0.022114 0.019510 0.021405
19 MACHINERY, EXCEPT ELEC. (35) 0.022272 0.021169 0.021995

6 HEAVY CONST. CONTRACTORS (16) 0.022949 0.007871 0.003795
33 APPAREL & ACCESS. STORES (56) 0.023108 0.006702 0.004246
20 ELECTRIC & ELEC. EQUIP. (36) 0.023442 0.096293 0.093971
34 FURNITURE & HOME FURNISH. (57) 0.023461 0.005900 0.004125
48 AUTO REPAIR,SERV.,GARAGES (75) 0.023809 0.008354 0.017537
24 TRANSPORTATION BY AIR (45) 0.023885 0.000155 0.000124
28 WHLSALE-NONDURABLE GOODS (51) 0.023907 0.007813 0.004915
14 RUBBER & MISC. PLASTICS (30) 0.025521 0.068143 0.059143

2 AGRI. SERVICES (07) 0.026442 0.000558 0.000304
15 LEATHER & LEATHER PROD. (31) 0.027841 0.009710 0.007026
23 TRUCKING & WAREHOUSING (42) 0.027897 0.007778 0.007409
21 TRANSPORTATION EQUIPMENT (37) 0.027974 0.023732 0.017982
38 CREDIT AGENCIES EX. BANKS (61) 0.028848 0.007152 0.003844
22 LOCAL PASS. TRANSIT (41) 0.029099 0.002496 0.002304
55 MUSEUMS,BOTAN-ZOO.GARDENS (84) 0.029777 0.000054 0.000034
57 MISCELLANEOUS SERVICES (89) 0.042123 0.003424 0.001594
56 MEMBERSHIP ORGANIZATIONS (86) 0.042123 0.008008 0.003972

1 AGRICULTURE 0.044156 0.014040 0.020143
39 SECURITY, COMM. BROKERS (62) 0.050762 0.001733 0.000508
45 HOTELS & OTHER LODGING (70) 0.052539 0.012980 0.003889
53 EDUCATIONAL SERVICES (82) 0.057722 0.014319 0.006184
40 INSURANCE CARRIERS (63) 0.058421 0.007682 0.002509
26 COMMUNICATION (48) 0.060481 0.053715 0.046197
25 TRANSPORTATION SERVICES (47) 0.060482 0.004912 0.001148
27 WHLSALE·DURABLE-GOODS (50) 0.067197 0.056348 0.017822
12 FURNITURE & FIXTURES (25) 0.068371 0.027895 0.013773
42 REAL ESTATE (65) 0.084682 0.010286 0.022632
41 INS. AGENTS, BROKERS (64) 0.094812 0.010904 0.004642
43 COMB. REAL ESTATE, INS. (66) 0.097606 0.000606 0.001403
44 HOLDING-OTH. INV.. OFF'S (67) 0.097612 0.001939 0.000700
54 SOCIAL SERVICES (83) 0.097813 0.037356 0.008140

County Group 1
No—C Model

SECTHL CONTRIB FDSHR
36 MISCELLANEOUS RETAIL (59) 0.013994 0.004345 0.013479
46 PERSONAL SERVICES (72) 0.016144 0.004027 0.005459
11 LUMBER & WOOD PROD. (24) 0.017980 0.023553 0.031573
49 MISC. REPAIR SERVICES (76) 0.018024 0.000425 0.000582
52 LEGAL SERVICES (81) 0.018189 0.002963 0.003952
50 AMUSEMENT & RECREATION (79) 0.018359 0.003502 0.003328
13 PRINTING & PUBLISHING (27) 0.019168 0.012322 0.016363
3 BITUM. COAL & LIGNITE (12) 0.019242 0.000117 0.000170
5 GENERAL BLDG. CONTRACTORS (15) 0.019253 0.050804 0.091205

17 PRIMARY METAL PROD. (33) 0.019423 0.000263 0.000400
4 NONMETAL MIN.·EX. FUELS (14) 0.019494 0.009187 0.014067
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29 BLDG. MAT.—GARDEN SUPPLY (52) 0.019779 0.002402 0.002036
10 APPAREL & OTHER PROD. (23) 0.019824 0.060698 0.064537
31 FOOD STORES (54) 0.019995 0.004317 0.004172
37 BANKING (60) 0.020296 0.010441 0.010667
47 BUSINESS SERVICES (73) 0.020587 0.001366 0.001774

9 TEXTILE MILL PROD. (22) 0.020595 0.002778 0.003045
16 STONE, CLAY, & GLASS (32) 0.020898 0.050669 0.057026
51 HEALTH SERVICES (80) 0.020916 0.060091 0.049441
32 AUTO. DEALERS—SERV. STAT. (55) 0.020927 0.023523 0.020493
35 EATING & DRINKING PLACES (58) 0.021055 0.023536 0.027676
18 FABRICATED METAL PROD. (34) 0.021488 0.020423 0.021405

7 SPECIAL TRADE CONTRACTORS (17) 0.021517 0.023582 0.013136
30 GENERAL MERCH. STORES (53) 0.021838 0.009138 0.007698
19 MACHINERY, EXCEPT ELEC. (35) 0.021936 0.022246 0.021995

8 FOOD & KINDRED PROD. (20) 0.022007 0.093304 0.132306
20 ELECTRIC & ELEC. EQUIP. (36) 0.022315 0.100013 0.093971

6 HEAVY CONST. CONTRACTORS (16) 0.022700 0.006126 0.003795
33 APPAREL & ACCESS. STORES (56) 0.023005 0.005040 0.004246
34 FURNITURE & HOME FURNISH. (57) 0.023189 0.004481 0.004125
14 RUBBER & MISC. PLASTICS (30) 0.023566 0.065294 0.059143
48 AUTO REPAIR.SERV.,GARAGES (75) 0.023683 0.013034 0.017537
28 WHLSALE-NONDURABLE GOODS (51) 0.023859 0.006137 0.004915
24 TRANSPORTATION BY AIR (45) 0.024068 0.000137 0.000124

2 AGRI. SERVICES (07) 0.025430 0.000484 0.000304
15 LEATHER & LEATHER PROD. (31) 0.025646 0.009115 0.007026231 TRUCKING & WAREHOUSING (42) 0.026091 0.007372 0.007409
21 TRANSPORTATION EQUIPMENT (37) 0.026179 0.023038 0.017982
22 LOCAL PASS. TRANSIT (41) 0.027254 0.002129 0.002304
38 CREDIT AGENCIES EX. BANKS (61) 0.027395 0.005979 0.003844
55 MUSEUMS,BOTAN-ZOO.GARDENS (84) 0.028067 0.000045 0.000034

1 AGRICULTURE 0.032569 0.017618 0.020143
56 MEMBERSHIP ORGANIZATIONS (86) 0.037594 0.006495 0.003972
26 COMMUNICATION (48) 0.037973 0.057187 0.046197
57 MISCELLANEOUS SERVICES (89) 0.039645 0.002655 0.001594
12 FURNITURE & FIXTURES (25) 0.044457 0.025025 0.013773
45 HOTELS & OTHER LODGING (70) 0.046358 0.009940 0.003889
39 SECURITY. COMM. BROKERS (62) 0.048160 0.001289 0.000508
42 REAL ESTATE (65) 0.049653 0.010770 0.022632
53 EDUCATIONAL SERVICES (82) 0.050911 0.011014 0.006184
40 INSURANCE CARRIERS (63) 0.053491 0.006864 0.002509
43 COMB. REAL ESTATE, INS. (66) 0.054951 0.000648 0.001403
25 TRANSPORTATION SERVICES (47) 0.055561 0.003701 0.001148
27 WHLSALE—DURABLE—GOODS (50) 0.062993 0.040884 0.017822
41 INS. AGENTS, BROKERS (64) 0.076673 0.008848 0.004642
44 HOLDING-OTH. INV.. OFF'S (67) 0.080697 0.001557 0.000700
54 SOCIAL SERVICES (83) 0.090187 0.027055 0.008140

County Group 1
No—I Model
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SECTHL CONTRIB FDSHR
36 MISCELLANEOUS RETAIL (59) 0.013939 0.005584 0.013479
46 PERSONAL SERVICES (72) 0.015983 0.004760 0.005459
11 LUMBER & WOOD PROD. (24) 0.017557 0.016882 0.031573
47 BUSINESS SERVICES (73) 0.017858 0.000487 0.001774
49 MISC. REPAIR SERVICES (76) 0.017891 0.000417 0.000582
52 LEGAL SERVICES (81) 0.017970 0.003504 0.003952
50 AMUSEMENT & RECREATION (79) 0.018112 0.003938 0.003328
17 PRIMARY METAL PROD. (33) 0.019086 0.000203 0.000400
13 PRINTING & PUBLISHING (27) 0.019226 0.009532 0.016363

3 BITUM. COAL & LIGNITE (12) 0.019409 0.000136 0.000170
4 NONMETAL MIN.-EX. FUELS (14) 0.019525 0.009875 0.014067

10 APPAREL & OTHER PROD. (23) 0.019557 0.050056 0.064537
29 BLDG. MAT.—GARDEN SUPPLY (52) 0.019689 0.003135 0.002036

5 GENERAL BLDG. CONTRACTORS (15) 0.019818 0.041753 0.091205
31 FOOD STORES (54) 0.020043 0.005672 0.004172
37 BANKING (60) 0.020316 0.013570 0.010667
32 AUTO. DEALERS-SERV. STAT. (55) 0.020839 0.031221 0.020493

9 TEXTILE MILL PROD. (22) 0.020852 0.002372 0.003045
51 HEALTH SERVICES (80) 0.020902 0.072253 0.049441
16 STONE, CLAY, & GLASS (32) 0.021182 0.051285 0.057026

7 SPECIAL TRADE CONTRACTORS (17) 0.021771 0.030177 0.013136
8 FOOD & KINDRED PROD. (20) 0.021837 0.058452 0.132306

30 GENERAL MERCH. STORES (53) 0.021841 0.012167 0.007698
35 EATING & DRINKING PLACES (58) 0.021897 0.021184 0.027676‘ 18 FABRICATED METAL PROD. (34) 0.022061 0.019576 0.021405
19 MACHINERY, EXCEPT ELEC. (35) 0.022210 0.021200 0.021995

6 HEAVY CONST. CONTRACTORS (16) 0.022898 0.007860 0.003795
33 APPAREL & ACCESS. STORES (56) 0.022900 0.006809 0.004246
34 FURNITURE & HOME FURNISH. (57) 0.023075 0.006077 0.004125
20 ELECTRIC & ELEC. EQUIP. (36) 0.023138 0.096479 0.093971
48 AUTO REPAIR,SERV..GARAGES (75) 0.023602 0.008345 0.017537
24 TRANSPORTATION BY AIR (45) 0.023659 0.000156 0.000124
28 WHLSALE—NONDURABLE GOODS (51) 0.023715 0.007834 0.004915
14 RUBBER & MISC. PLASTICS (30) 0.025127 0.067702 0.059143

2 AGRI. SERVICES (07) 0.026100 0.000554 0.000304
23 TRUCKING & WAREHOUSING (42) 0.026740 0.007918 0.007409
15 LEATHER & LEATHER PROD. (31) 0.027327 0.009570 0.007026
21 TRANSPORTATION EQUIPMENT (37) 0.027559 0.023479 0.017982
38 CREDIT AGENCIES EX. BANKS (61) 0.028276 0.007088 0.003844
22 LOCAL PASS. TRANSIT (41) 0.028467 0.002476 0.002304
55 MUSEUMS, BOTAN—Z0O . GARDENS (84) 0 . 029093 0 . 000054 0 . 000034
57 MISCELLANEOUS SERVICES (89) 0.040348 0.003358 0.001594
56 MEMBERSHIP ORGANIZATIONS (86) 0.040349 0.007854 0.003972

1 AGRICULTURE 0.042054 0.013739 0.020143
39 SECURITY, COMM. BROKERS (62) 0.048279 0.001682 0.000508
45 HOTELS & OTHER LODGING (70) 0.049865 0.012539 0.003889
53 EDUCATIONAL SERVICES (82) 0.054599 0.013972 0.006184
40 INSURANCE CARRIERS (63) 0.055141 0.007420 0.002509
25 TRANSPORTATION SERVICES (47) 0.056950 0.004780 0.001148
26 COMMUNICATION (48) 0.056950 0.052274 0l046197
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27 WHLSALE·DURABLE—GOODS (50) 0.062635 0.054439 0.017822
12 FURNITURE & FIXTURES (25) 0.063707 0.026826 0.013773
42 REAL ESTATE (65) 0.078989 0.010196 0.022632
41 INS. AGENTS, BROKERS (64) 0.088512 0.010771 0.004642
54 SOCIAL SERVICES (83) 0.090769 0.035816 0.008140
43 COMB. REAL ESTATE. INS. (66) 0.090795 0.000605 0.001403
44 HOLDING—OTH. INV.. OFF'S (67) 0.090796 0.001935 0.000700

County Group 1
Pull Model

SECTHL CONTRIB PDSHR
36 MISCELLANEOUS RETAIL (59) 0.014825 0.006711 0.013479
46 PERSONAL SERVICES (72) 0.017628 0.004148 0.005459
52 LEGAL SERVICES (81) 0.019233 0.003008 0.003952
49 MISC. REPAIR SERVICES (76) 0.019698 0.000476 0.000582
11 LUMBER & WOOD PROD. (24) 0.019752 0.029363 0.031573
50 AMUSEMENT & RECREATION (79) 0.019963 0.003399 0.003328

3 BITUM. COAL & LIGNITE (12) 0.020110 0.000127 0.000170
4 NONMETAL MIN.-EX. FUELS (14) 0.020469 0.009200 0.014067

31 FOOD STORES (54) 0.020682 0.003971 0.004172
13 PRINTING & PUBLISHING (27) 0.020698 0.015449 0.016363
17 PRIMARY METAL PROD. (33) 0.020728 0.000296 0.000400
5 GENERAL BLDG. CONTRACTORS (15) 0.021043 0.052258 0.091205

_ 37 BANKING (60) 0.021058 0.009890 0.010667
10 APPAREL & OTHER PROD. (23) 0.021109 0.068039 0.064537
29 BLDG. MAT.—GARDEN SUPPLY (52) 0.021226 0.002152 0.002036
16 STONE. CLAY, & GLASS (32) 0.021603 0.049946 0.057026

9 TEXTILE MILL PROD. (22) 0.021606 0.003185 0.003045
32 AUTO. DEALERS—SERV. STAT. (55) 0.021618 0.020786 0.020493
47 BUSINESS SERVICES (73) 0.021672 0.001854 0.001774
51 HEALTH SERVICES (80) 0.021719 0.054240 0.049441
35 EATING & DRINKING PLACES (58) 0.021936 0.025306 0.027676
18 FABRICATED METAL PROD. (34) 0.022071 0.021325 0.021405
30 GENERAL MERCH. STORES (53) 0.022186 0.007960 0.007698

7 SPECIAL TRADE CONTRACTORS (17) 0.022200 0.019327 0.013136
19 MACHINERY, EXCEPT ELEC. (35) 0.022474 0.023065 0.021995
20 ELECTRIC & ELEC. EQUIP. (36) 0.022476 0.103777 0.093971
34 FURNITURE & HOME FURNISH. (57) 0.022611 0.004005 0.004125
14 RUBBER & MISC. PLASTICS (30) 0.022928 0.066376 0.059143
33 APPAREL & ACCESS. STORES (56) 0.022990 0.004412 0.004246

8 FOOD & KINDRED PROD. (20) 0.023076 0.113353 0.132306
6 HEAVY CONST. CONTRACTORS (16) 0.023304 0.005046 0.003795

28 WHLSALE—NONDURABLE GOODS (51) 0.023636 0.005308 0.004915
24 TRANSPORTATION BY AIR (45) 0.024280 0.000128 0.000124
48 AUTO REPAIR.SERV.,GARAGES (75) 0.024284 0.015069 0.017537
23 TRUCKING & WAREHOUSING (42) 0.024353 0.006683 0.007409
15 LEATHER & LEATHER PROD. (31) 0.024462 0.008747 0.007026

2 AGRI. SERVICES (07) 0.024858 0.000441 0.000304
21 TRANSPORTATION EQUIPMENT (37) 0.025374 0.022131 0.017982
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22 LOCAL PASS. TRANSIT (41) 0.026460 0.001836 0.002304
38 CREDIT AGENCIES EX. BANKS (61) 0.026650 0.005638 0.003844
55 MUSEUMS,BOTAN—ZOO.GARDENS (84) 0.026808 0.000039 0.000034

1 AGRICULTURE 0.028927 _0.018788 0.020143
26 COMMUNICATION (48) 0.029817 0.057680 0.046197
56 MEMBERSHIP ORGANIZATIONS (86) 0.033120 0.005353 0.003972
12 FURNITURE & FIXTURES (25) 0.033884 0.022437 0.013773
57 MISCELLANEOUS SERVICES (89) 0.034754 0.002152 0.001594
45 HOTELS & OTHER LODGING (70) _ 0.038802 0.007757 0.003889
39 SECURITY, COMM. BROKERS (62) 0.041097 0.001000 0.000508
42 REAL ESTATE (65) 0.041180 0.009789 0.022632
53 EDUCATIONAL SERVICES (82) 0.041801 0.008652 0.006184
43 COMB. REAL ESTATE, INS. (66) 0.044253 0.000599 0.001403
40 INSURANCE CARRIERS (63) 0.045630 0.005832 0.002509
25 TRANSPORTATION SERVICES (47) 0.045756 0.002863 0.001148
27 WHLSALE-DURABLE-GOODS (50) 0.049984 0.029984 0.017822
41 INS. AGENTS, BROKERS (64) 0.056347 0.007666 0.004642
44 HOLDING-OTH. INV.. OFF'S (67) 0.057880 0.001441 0.000700
54 SOCIAL SERVICES (83) 0.068084 0.019537 0.008140

County Group 8
Total Model

SECTHL CONTRIB FDSHR
38 MISCELLANEOUS RETAIL (59) 0.012940 -.001830 0.008261
47 PERSONAL SERVICES (72) 0.018736 0.001844 0.004720
26 TRUCKING & WAREHOUSING (42) 0.023760 0.002203 0.005473
12 LUMBER & WOOD PROD. (24) 0.027335 0.000858 0.001299
52 AMUSEMENT & RECREATION (79) 0.028365 0.000576 0.000636
53 HEALTH SERVICES (80) 0.029278 0.027390 0.028127

1 AGRICULTURE 0.029310 0.003508 0.014035
25 LOCAL PASS. TRANSIT (41) 0.031593 0.000178 0.000300
48 BUSINESS SERVICES (73) 0.032028 0.001396 0.002670
18 PRIMARY METAL PROD. (33) 0.032257, 0.016749 0.023502
19 FABRICATED METAL PROD. (34) 0.032271 0.005569 0.006208
23 INSTRUMENTS & REL. PROD. (38) 0.032272 0.003171 0.002968

9 SPECIAL TRADE CONTRACTORS (17) 0.032598 0.004341 0.002379
15 CHEMICALS & ALLIED PROD. (28) 0.033118 0.000065 0.000135
10 FOOD & KINDRED PROD. (20) 0.033237 0.001251 0.002255
11 APPAREL & OTHER PROD. (23) 0.033238 0.016390 0.022221
21 ELECTRIC & ELEC. EQUIP. (36) 0.033367 0.000726 0.000731
20 MACHINERY, EXCEPT ELEC. (35) 0.033468 0.045998 0.047458
50 MISC. REPAIR SERVICES (76) 0.033511 0.001620 0.001980
31 BLDG. MAT.—GARDEN SUPPLY (52) 0.033665 0.000436 0.000359
17 STONE, CLAY, & GLASS (32) 0.033986 0.011521 0.012217
45 HOLDING-OTH. INV.. OFF'S (67) 0.033988 0.000237 0.000206
14 PRINTING & PUBLISHING (27) 0.034114 0.000882 0.001070

4 BITUM. COAL & LIGNITE (12) 0.034366 0.638418 0.623566
3 METAL MINING (10) 0.034396 0.000162 0.000163
7 GENERAL BLDG. CONTRACTORS (15) 0.034664 0.025964 0.037724
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5 OIL & GAS EXTRACTION (13) 0.035171 0.000372 0.000797
6 NONMETAL MIN.-EX. FUELS (14) 0.035313 0.002276 0.002673
8 HEAVY CONST. CONTRACTORS (16) 0.035359 0.008223 0.004975

24 MISC. MANUFACTURING IND'S (39) 0.035558 0.002947 0.003988
2 AGRI. SERVICES (07) 0.036214 0.000085 0.000096

33 FOOD STORES (54) 0.036311 0.007079 0.006288
34 AUTO. DEALERS-SERV. STAT. (55) 0.037201 0.013920 0.011173
54 LEGAL SERVICES (81) 0.037224 0.001924 0.002633
39 BANKING (60) 0.039100 0.008775 0.007587
16 PETROLEUM & COAL PROD. (29) 0.039513 0.000543 0.000640
37 EATING & DRINKING PLACES (58) 0.039932 0.008703 0.009323
32 GENERAL MERCH. STORES (53) 0.040539 0.005790 0.004271
51 MOTION PICTURES (78) 0.041175 0.000550 0.000480
27 COMMUNICATION (48) 0.041381 0.008884 0.012470
35 APPAREL & ACCESS. STORES (56) 0.041842 0.001641 0.001198
22 TRANSPORTATION EQUIPMENT (37) 0.042213 0.000035 0.000030
40 CREDIT AGENCIES EX. BANKS (61) 0.046476 0.002780 0.001788
36 FURNITURE & HOME FURNISH. (57) 0.049516 0.004376 0.003003
44 REAL ESTATE (65) 0.049950 0.004118 0.013415
57 MEMBERSHIP ORGANIZATIONS (86) 0.050299 0.003437 0.002531
49 AUTO REPAIR,SERV.,GARAGES (75) 0.050643 0.002479 0.004118
58 MISCELLANEOUS SERVICES (89) 0.051363 0.004983 0.003560
28 ELEC.,GAS,&SANITARY SERV. (49) 0.051474 0.003433 0.006227
30 WHLSALE—NONDURABLE GOODS (51) 0.051618 0.006522 0.004487
41 SECURITY, COMM. BROKERS (62) 0.055884 0.000536 0.000278

. 43 INS. AGENTS, BROKERS (64) 0.060923 0.004802 0.003551
29 WHLSALE—DURABLE-GOODS (50) 0.063781 0.042938 0.022558
42 INSURANCE CARRIERS (63) 0.069984 0.001849 0.000886
46 HOTELS & OTHER LODGING (70) 0.086855 0.002481 0.001017
55 EDUCATIONAL SERVICES (82) 0.091242 0.001936 0.001089
13 FURNITURE & FIXTURES (25) 0.113655 0.014416 0.006961
56 SOCIAL SERVICES (83) 0.129267 0.017541 0.005245

County Group 8
Direct Model

SECTHL CONTRIB FDSHR
38 MISCELLANEOUS RETAIL (59) 0.012399 -.004214 0.008261
47 PERSONAL SERVICES (72) 0.016892 0.001319 0.004720
26 TRUCKING & WAREHOUSING (42) 0.023628 0.001625 0.005473
12 LUMBER & WOOD PROD. (24) 0.024412 0.000579 0.001299
52 AMUSEMENT & RECREATION (79) 0.027557 0.000617 0.000636
53 HEALTH SERVICES (80) 0.028414 0.028497 0.028127
48 BUSINESS SERVICES (73) 0.029045 0.000677 0.002670

1 AGRICULTURE 0.030113 0.001572 0.014035
18 PRIMARY METAL PROD. (33) 0.031223 0.012491 0.023502
19 FABRICATED METAL PROD. (34) 0.031363 0.004786 0.006208
25 LOCAL PASS. TRANSIT (41) 0.031533 0.000180 0.000300
23 INSTRUMENTS & REL. PROD. (38) 0.031622 0.003073 0.002968

9 SPECIAL TRADE CONTRACTORS (17) 0.032480 0.004886 0.002379
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15 CHEMICALS & ALLIED PROD. (28) 0.032521 0.000059 0.000135
10 FOOD & KINDRED PROD. (20) 0.032708 0.000891 0.002255
21 ELECTRIC & ELEC. EQUIP. (36) 0.032783 0.000677 0.000731
20 MACHINERY, EXCEPT ELEC. (35) 0.032810 0.039913 0.047458
11 APPAREL & OTHER PROD. (23) 0.032998 0.017565 0.022221
31 BLDG. MAT.-GARDEN SUPPLY (52) 0.033340 0.000504 0.000359
17 STONE, CLAY, & GLASS (32) 0.034259 0.011057 0.012217
45 HOLDING·OTH. INV.. OFF'S (67) 0.034269 0.000247 0.000206
14 PRINTING & PUBLISHING (27) 0.034337 0.000840 0.001070
3 METAL MINING (10) 0.034483 0.000177 0.000163
4 BITUM. COAL & LIGNITE (12) 0.034483 0.632361 0.623566

50 MISC. REPAIR SERVICES (76) 0.034529 0.001585 0.001980
7 GENERAL BLDG. CONTRACTORS (15) 0.035075 0.021458 0.037724
8 HEAVY CONST. CONTRACTORS (16) 0.035442 0.009334 0.004975
6 NONMETAL MIN.-EX. FUELS (14) 0.035515 0.002370 0.002673
5 OIL & GAS EXTRACTION (13) 0.035519 0.000384 0.000797

24 MISC. MANUFACTURING IND'S (39) 0.035999 0.002723 0.003988
33 FOOD STORES (54) 0.036627 0.008270 0.006288
34 AUTO. DEALERS—SERV. STAT. (55) 0.037653 0.016577 0.011173

2 AGRI. SERVICES (07) 0.037742 0.000083 0.000096
54 LEGAL SERVICES (81) 0.038747 0.002025 0.002633
39 BANKING (60) 0.039763 0.010239 0.007587
32 GENERAL MERCH. STORES (53) 0.041432 0.006943 0.004271
51 MOTION PICTURES (78) 0.042851 0.000547 0.000480
35 APPAREL & ACCESS. STORES (56) 0.042883 0.001984 0.001198
16 PETROLEUM & COAL PROD. (29) 0.044524 0.000530 0.000640
22 TRANSPORTATION EQUIPMENT (37) 0.044740 0.000037 0.000030
37 EATING & DRINKING PLACES (58) 0.045309 0.007936 0.009323
27 COMMUNICATION (48) 0.046134 0.007507 0.012470
40 CREDIT AGENCIES EX. BANKS (61) 0.049028 0.003093 0.001788
36 FURNITURE & HOME FURNISH. (57) 0.051561 0.005280 0.003003
57 MEMBERSHIP ORGANIZATIONS (86) 0.053697 0.003892 0.002531
58 MISCELLANEOUS SERVICES (89) 0.053697 0.005833 0.003560
30 WHLSALE—NONDURABLE GOODS (51) 0.053783 0.007595 0.004487
28 ELEC.,GAS„&SANITARY SERV. (49) 0.055084 0.003475 0.006227
41 SECURITY, COMM. BROKERS (62) 0.058683 0.000644 0.000278
49 AUTO REPAIR„SERV.,GARAGES (75) 0.059850 0.002121 0.004118
44 REAL ESTATE (65) 0.063128 0.003993 0.013415
29 WHLSALE·DURABLE—GOODS (50) 0.066843 0.052922 0.022558
43 INS. AGENTS, BROKERS (64) 0.068418 0.005491 0.003551 u
42 INSURANCE CARRIERS (63) 0.079923 0.001844 0.000886
46 HOTELS & OTHER LODGING (70) 0.099423 0.002926 0.001017
55 EDUCATIONAL SERVICES (82) 0.102813 0.002242 0.001089
56 SOCIAL SERVICES (83) 0.142861 0.021211 0.005245
13 FURNITURE & FIXTURES (25) 0.166409 0.016532 0.006961

County Group 8
No-C Model

SECTHL CONTRIB FDSHR
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38 MISCELLANEOUS RETAIL (59) 0.012553 -.002818 0.008261
47 PERSONAL SERVICES (72) 0.017932 0.001552 0.004720
26 TRUCKING & WAREHOUSING (42) 0.023718 0.001937 0.005473
12 LUMBER & WOOD PROD. (24) 0.026928 0.000835 0.001299”
52 AMUSEMENT & RECREATION (79) 0.027985 0.000560 0.000636
53 HEALTH SERVICES (80) 0.028939 0.026720 0.028127

1 AGRICULTURE 0.029336 0.003222 0.014035
25 LOCAL PASS. TRANSIT (41) 0.031572 0.000174 0.000300
48 BUSINESS SERVICES (73) 0.031813 0.001384 0.002670
18 PRIMARY METAL PROD. (33) 0.032111 0.016664 0.023502
19 FABRICATED METAL PROD. (34) 0.032112 0.005538 0.006208
23 INSTRUMENTS & REL. PROD. (38) 0.032130 0.003156 0.002968

9 SPECIAL TRADE CONTRACTORS (17) 0.032486 0.004323 0.002379
15 CHEMICALS & ALLIED PROD. (28) 0.033001 0.000065 0.000135
10 FOOD & KINDRED PROD. (20) 0.033113 0.001244 0.002255
11 APPAREL & OTHER PROD. (23) 0.033173 0.016356 0.022221
21 ELECTRIC & ELEC. EQUIP. (36) 0.033265 0.000724 0.000731
20 MACHINERY, EXCEPT ELEC. (35) 0.033382 0.045868 0.047458
31 BLDG. MAT.—GARDEN SUPPLY (52) 0.033561 0.000431 0.000359
50 MISC. REPAIR SERVICES (76) 0.033627 0.001607 0.001980
17 STONE, CLAY, & GLASS (32) 0.033964 0.011517 0.012217
45 HOLDING—OTH. INV.. OFF'S (67) 0.034090 0.000234 0.000206
14 PRINTING & PUBLISHING (27) 0.034186 0.000883 0.001070

4 BITUM. COAL & LIGNITE (12) 0.034461 0.639623 0.623566
3 METAL MINING (10) 0.034492 0.000163 0.000163
7 GENERAL BLDG. CONTRACTORS (15) 0.034633 0.025961 0.037724
5 OIL & GAS EXTRACTION (13) 0.035294 0.000373 0.000797
8 HEAVY CONST. CONTRACTORS (16) 0.035383 0.008227 0.004975
6 NONMETAL MIN.-EX. FUELS (14) 0.035444 0.002284 0.002673

24 MISC. MANUFACTURING IND'S (39) 0.035547 0.002944 0.003988
33 FOOD STORES (54) 0.036548 0.006960 0.006288

2 AGRI. SERVICES (07) 0.036771 0.000082 0.000096
34 AUTO. DEALERS—SERV. STAT. (55) 0.037531 0.013818 0.011173
54 LEGAL SERVICES (81) 0.038039 0.001850 0.002633
39 BANKING (60) 0.039418 0.008705 0.007587
16 PETROLEUM & COAL PROD. (29) 0.039853 0.000540 0.000640
37 EATING & DRINKING PLACES (58) 0.040254 0.008687 0.009323
32 GENERAL MERCH. STORES (53) 0.041062 0.005775 0.004271
51 MOTION PICTURES (78) 0.041603 0.000552 0.000480
27 COMMUNICATION (48) 0.041761 0.008938 0.012470
35 APPAREL & ACCESS. STORES (56) 0.042582 0.001640 0.001198
22 TRANSPORTATION EQUIPMENT (37) 0.042688 0.000036 0.000030
40 CREDIT AGENCIES EX. BANKS (61) 0.047236 0.002805 0.001788
36 FURNITURE & HOME FURNISH. (57) 0.050906 0.004365 0.003003
44 REAL ESTATE (65) 0.051293 0.004168 0.013415
57 MEMBERSHIP ORGANIZATIONS (86) 0.051470 0.003462 0.002531
49 AUTO REPAIR,SERV.,GARAGES (75) 0.051795 0.002493 0.004118
28 ELEC.,GAS,&SANITARY SERV. (49) 0.052612 0.003477 0.006227
58 MISCELLANEOUS SERVICES (89) 0.052636 0.005021 0.003560
30 WHLSALE-NONDURABLE GOODS (51) 0.052991 0.006527 0.004487
41 SECURITY, COMM. BROKERS (62) 0.057407 0.000543 0.000278
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43 INS. AGENTS, BROKERS (64) 0.063107 0.004879 0.003551
29 WHLSALE-DURABLE—GOODS (50) 0.065845 0.043733 0.022558
42 INSURANCE CARRIERS (63) 0.072577 0.001884 0.000886
46 HOTELS & OTHER LODGING (70) 0.090781 0.002532 0.001017
55 EDUCATIONAL SERVICES (82) 0.095821 0.001961 0.001089
13 FURNITURE & FIXTURES (25) 0.120409 0.014893 0.006961
56 SOCIAL SERVICES (83) 0.136581 0.017919 0.005245

County Group 8
No-I Mo6el

SECTHL CONTRIB FDSHR
38 MISCELLANEOUS RETAIL (59) 0.012600 -.003126 0.008261
47 PERSONAL SERVICES (72) 0.017579 0.001637 0.004720
26 TRUCKING & WAREHOUSING (42) 0.023515 0.001890 0.005473
12 LUMBER & WOOD PROD. (24) 0.024777 0.000602 0.001299
52 AMUSEMENT & RECREATION (79) 0.027882 0.000633 0.000636
53 HEALTH SERVICES (80) 0.028707 0.029231 0.028127
48 BUSINESS SERVICES (73) 0.029347 0.000692 0.002670

1 AGRICULTURE 0.029700 0.001865 0.014035
18 PRIMARY METAL PROD. (33) 0.031340 0.012559 0.023502
25 LOCAL PASS. TRANSIT (41) 0.031463 0.000185 0.000300
19 FABRICATED METAL PROD. (34) 0.031506 0.004817 0.006208
23 INSTRUMENTS & REL. PROD. (38) 0.031729 0.003086 0.002968

9 SPECIAL TRADE CONTRACTORS (17) 0.032539 0.004903 0.002379
15 CHEMICALS & ALLIED PROD. (28) 0.032601 0.000059 0.000135
10 FOOD & KINDRED PROD. (20) 0.032766 0.000893 0.002255
21 ELECTRIC & ELEC. EQUIP. (36) 0.032863 0.000679 0.000731
20 MACHINERY, EXCEPT ELEC. (35) 0.032875 0.040039 0.047458
11 APPAREL & OTHER PROD. (23) 0.033012 0.017586 0.022221
31 BLDG. MAT.-GARDEN SUPPLY (52) 0.033422 0.000509 0.000359
45 HOLDING-OTH. INV.. OFF'S (67) 0.034092 0.000250 0.000206
14 PRINTING & PUBLISHING (27) 0.034184 0.000839 0.001070
17 STONE, CLAY, & GLASS (32) 0.034219 0.011047 0.012217
50 MISC. REPAIR SERVICES (76) 0.034224 0.001597 0.001980

3 METAL MINING (10) 0.034341 0.000176 0.000163
4 BITUM. COAL & LIGNITE (12) 0.034341 0.630866 0.623566
7 GENERAL BLDG. CONTRACTORS (15) 0.034918 0.021389 0.037724 _
6 NONMETAL MIN.-EX. FUELS (14) 0.035335 0.002360 0.002673
5 OIL & GAS EXTRACTION (13) 0.035338 0.000382 0.000797 _
8 HEAVY CONST. CONTRACTORS (16) 0.035387 0.009329 0.004975

24 MISC. MANUFACTURING IND’S (39) 0.035961 0.002724 0.003988
33 FOOD STORES (54) 0.036411 0.008412 0.006288

2 AGRI. SERVICES (07) 0.037095 0.000087 0.000096
34 AUTO. DEALERS-SERV. STAT. (55) 0.037351 0.016703 0.011173
54 LEGAL SERVICES (81) 0.037905 0.002109 0.002633
39 BANKING (60) 0.039466 0.010329 0.007587
32 GENERAL MERCH. STORES (53) 0.040954 0.006966 0.004271
35 APPAREL & ACCESS. STORES (56) 0.042210 0.001987 0.001198
51 MOTION PICTURES (78) 0.042374 0.000546 0.000480
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16 PETROLEUM & COAL PROD. (29) 0.043895 0.000533 0.000640
22 TRANSPORTATION EQUIPMENT (37) 0.044190 0.000037 0.000030
37 EATING & DRINKING PLACES (58) 0.044599 0.007946 0.009323
27 COMMUNICATION (48) 0.045527 0.007459 0.012470
40 CREDIT AGENCIES EX. BANKS (61) 0.048238 0.003069 0.001788
36 FURNITURE & HOME FURNISH. (57) 0.050311 0.005301 0.003003
57 MEMBERSHIP ORGANIZATIONS (86) 0.052499 0.003872 0.002531
58 MISCELLANEOUS SERVICES (89) 0.052499 0.005803 0.003560
30 WHLSALE—NONDURABLE GOODS (51) 0.052500 0.007612 0.004487
28 ELEC.,GAS,&SANITARY SERV. (49) 0.053924 0.003438 0.006227
41 SECURITY, COMM. BROKERS (62) 0.057252 0.000637 0.000278
49 AUTO REPAIR,SERV.,GARAGES (75) 0.058210 0.002116 0.004118
44 REAL ESTATE (65) 0.060932 0.003938 0.013415
29 WHLSALE·DURABLE—GOODS (50) 0.064991 0.052151 0.022558
43 INS. AGENTS, BROKERS (64) 0.066071 0.005413 0.003551
42 INSURANCE CARRIERS (63) 0.077155 0.001817 0.000886
46 HOTELS & OTHER LODGING (70) 0.095426 0.002877 0.001017
55 EDUCATIONAL SERVICES (82) 0.098337 0.002224 0.001089
56 SOCIAL SERVICES (83) 0.136039 0.020891 0.005245
13 FURNITURE & FIXTURES (25) 0.156788 0.016029 0.006961

County Group 8
Full Model

SECTHL CONTRIB FDSHR
38 MISCELLANEOUS RETAIL (59) 0.015738 0.001159 0.008261
47 PERSONAL SERVICES (72) 0.022436 0.002669 0.004720
26 TRUCKING & WAREHOUSING (42) 0.025961 0.003484 0.005473
12 LUMBER & WOOD PROD. (24) 0.030131 0.001222 0.001299
52 AMUSEMENT & RECREATION (79) 0.030530 0.000637 0.000636

1 AGRICULTURE 0.030812 0.008719 0.014035
53 HEALTH SERVICES (80) 0.031308 0.028506 0.028127
25 LOCAL PASS. TRANSIT (41) 0.033052 0.000220 0.000300
10 FOOD & KINDRED PROD. (20) 0.033260 0.001744 0.002255
9 SPECIAL TRADE CONTRACTORS (17) 0.033556 0.003689 0.002379

23 INSTRUMENTS & REL. PROD. (38) 0.033650 0.003440 0.002968
19 FABRICATED METAL PROD. (34) 0.033704 0.006689 0.006208
18 PRIMARY METAL PROD. (33) 0.033977 0.025640 0.023502
50 MISC. REPAIR SERVICES (76) 0.034307 0.001821 0.001980
11 APPAREL & OTHER PROD. (23) 0.034371 0.015169 0.022221
20 MACHINERY, EXCEPT ELEC . (35) 0 . 034488 0 . 052774 0 . 047458
15 CHEMICALS & ALLIED PROD. (28) 0.034508 0.000112 0.000135
21 ELECTRIC & ELEC. EQUIP. (36) 0.034521 0.000853 0.000731
17 STONE, CLAY, & GLASS (32) 0.034759 0.012058 0.012217
48 BUSINESS SERVICES (73) 0.034840 0.002810 0.002670

2 AGRI. SERVICES (07) 0.034895 0.000108 0.000096
4 BITUM. COAL & LIGNITE (12) 0.034896 0.618410 0.623566
3 METAL MINING (10) 0.035013 0.000171 0.000163

31 BLDG. MAT.—GARDEN SUPPLY (52) 0.035029 0.000413 0.000359
45 HOLDING—OTH. INV.. 0FF'S (67) 0.035229 0.000262 0.000206

Appendix B 191



14 PRINTING & PUBLISHING (27) 0.035339 0.001093 0.001070·
5 OIL & GAS EXTRACTION (13) 0.035633 0.000457 0.000797
6 NONMETAL MIN.-EX. FUELS (14) 0.035729 0.002431 0.002673
7 GENERAL BLDG. CONTRACTORS (15) 0.035846 0.025383 0.037724

54 LEGAL SERVICES (81) 0.035902 0.002081 0.002633
24 MISC. MANUFACTURING IND'S (39) 0.036025 0.003442 0.003988

8 HEAVY CONST. CONTRACTORS (16) 0.036040 0.007023 0.004975
33 FOOD STORES (54) 0.036135 0.006515 0.006288
34 AUTO. DEALERS—SERV. STAT. (55) 0.036831 0.012696 0.011173
37 EATING & DRINKING PLACES (58) 0.037745 0.009274 0.009323
16 PETROLEUM & COAL PROD. (29) 0.038086 0.000791 0.000640
39 BANKING (60) 0.038456 0.008317 0.007587
27 COMMUNICATION (48) 0.038757 0.013004 0.012470
32 GENERAL MERCH. STORES (53) 0.039435 0.005125 0.004271
51 MOTION PICTURES (78) 0.040058 0.000626 0.000480
35 APPAREL & ACCESS. STORES (56) 0.040296 0.001440 0.001198
22 TRANSPORTATION EQUIPMENT (37) 0.040298 0.000041 0.000030
44 REAL ESTATE (65) 0.042651 0.004997 0.013415
49 AUTO REPAIR,SERV.,GARAGES (75) 0.042860 0.004004 0.004118
40 CREDIT AGENCIES EX. BANKS (61) 0.044262 0.002777 0.001788
28 ELEC.,GAS,&SANITARY SERV. (49) 0.044286 0.004103 0.006227
36 FURNITURE & HOME FURNISH. (57) 0.045928 0.003822 0.003003
57 MEMBERSHIP ORGANIZATIONS (86) 0.046333 0.003280 0.002531
30 WHLSALE—NONDURABLE GOODS (51) 0.048091 0.005992 0.004487
58 MISCELLANEOUS SERVICES (89) 0.048211 0.004533 0.003560
41 SECURITY. COMM. BROKERS (62) 0.051959 0.000474 0.000278
43 INS. AGENTS, BROKERS (64) 0.052037 0.004647 0.003551
29 WHLSALE—DURABLE—GOODS (50) 0.057952 0.035790 0.022558
42 INSURANCE CARRIERS (63) 0.061131 0.001733 0.000886
46 HOTELS & OTHER LODGING (70) 0.070856 0.002196 0.001017
55 EDUCATIONAL SERVICES (82) 0.073206 0.001762 0.001089
13 FURNITURE & FIXTURES (25) 0.078079 0.012676 0.006961
56 SOCIAL SERVICES (83) 0.104858 0.014697 0.005245

County Group 24
Total Model

SECTHL CONTRIB FDSHR
38 AUTO. DEALERS—SERV. STAT. (55) 0.007743 0.010976 0.014506
36 GENERAL MERCH. STORES (53) 0.007919 0.008351 0.011273
39 APPAREL 8. ACCESS. STORES (56) 0.008197 0.003080 0.005539
11 LUMBER & WOOD PROD. (24) 0.008420 0.001647 0.004433
26 LOCAL PASS. TRANSIT (41) 0.008480 0.000090 0.000313
13 PAPER & ALLIED PROD. (26) 0.008491 0.006307 0.009680
41 EATING & DRINKING PLACES (58) 0.008716 0.016373 0.028681

7 SPECIAL TRADE CONTRACTORS (17) 0.008834 0.023923 0.021021
15 CHEMICALS & ALLIED PROD. (28) 0.008910 0.071083 0.136566
10 TEXTILE MILL PROD. (22) 0.009060 0.038371 0.052890
21 FABRICATED METAL PROD. (34) 0.009200 0.041581 0.055262
29 TRANSPORTATION BY AIR (45) 0.009208 0.000390 0.000761
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8 FOOD & KINDRED PROD. (20) 0.009221 0.001479 0.003467
25 MISC. MANUFACTURING IND'S (39) 0.009561 0.023173 0.034212
20 PRIMARY METAL PROD. (33) 0.009914 0.085233 0.129872

6 HEAVY CONST. CONTRACTORS (16) 0.009993 0.046338 0.033365
23 ELECTRIC & ELEC. EQUIP. (36) 0.010008 0.001371 0.001774
22 MACHINERY, EXCEPT ELEC. (35) 0.010055 0.019411 0.022964
37 FOOD STORES (54) 0.010133 0.005737 0.006055

9 TOBACCO MANUFACTURES (21) 0.010495 0.010914 0.019878
43 BANKING (60) 0.010789 0.003743 0.003763

5 GENERAL BLDG. CONTRACTORS (15) 0.010877 0.030339 0.057551
19 STONE. CLAY. & GLASS (32) 0.011000 0.002943 0.003851
40 FURNITURE & HOME FURNISH. (57) 0.011026 0.003112 0.003713
53 BUSINESS SERVICES (73) 0.011550 0.015421 0.019106
24 TRANSPORTATION EQUIPMENT (37) 0.011577 0.000352 0.000375
17 RUBBER & MISC. PLASTICS (30) 0.012579 0.044201 0.035635
18 LEATHER & LEATHER PROD. (31) 0.012917 0.000487 0.000377
28 WATER TRANSPORTATION (44) 0.012993 0.000160 0.000196
35 BLDG. MAT.-GARDEN SUPPLY (52) 0.013908 0.000501 0.000342
14 PRINTING & PUBLISHING (27) 0.014111 0.006208 0.008369
52 PERSONAL SERVICES (72) 0.014197 0.003655 0.004273

4 NONMETAL MIN.-EX. FUELS (14) 0.014724 0.001072 0.001784
55 MISC. REPAIR SERVICES (76) 0.015541 0.003390 0.003396
31 COMMUNICATION (48) 0.015891 0.022374 0.025667
56 AMUSEMENT & RECREATION (79) 0.017856 0.004766 0.002838
33 WHLSALE—DURABLE—GOODS (50) 0.018592 0.012331 0.018041
61 MEMBERSHIP ORGANIZATIONS (86) 0.018949 0.003899 0.002583
27 TRUCKING & WAREHOUSING (42) 0.019405 0.022351 0.021939
48 REAL ESTATE (65) 0.020241 0.021550 0.039721
49 COMB. REAL ESTATE, INS. (66) 0.020534 0.000653 0.001230
44 CREDIT AGENCIES EX. BANKS (61) 0.020770 0.005542 0.003294
62 MISCELLANEOUS SERVICES (89) 0.021089 0.021441 0.013546
30 TRANSPORTATION SERVICES (47) 0.022783 0.000821 0.000409
34 WHLSALE—NONDURABLE GOODS (51) 0.022974 0.001545 0.000772
16 PETROLEUM & COAL PROD. (29) 0.023162 0.000785 0.001492
42 MISCELLANEOUS RETAIL (59) 0.023623 0.012974 0.016001
54 AUTO REPAIR„SERV..GARAGES (75) 0.025459 0.011861 0.011029

3 FORESTRY (08) 0.025644 0.011016 0.012981
2 AGRI. SERVICES (07) 0.029752 0.005455 0.001874

32 ELEC.,GAS.&SANITARY SERV. (49) 0.030978 0.022614 0.021426
50 HOLDING-OTH. INV.. OFF'S (67) 0.031880 0.000560 0.000215
58 LEGAL SERVICES (81) 0.033312 0.004677 0.001941
47 INS. AGENTS, BROKERS (64) 0.035195 0.005283 0.002356
57 HEALTH SERVICES (80) 0.036694 0.092619 0.027056
12 FURNITURE & FIXTURES (25) 0.045070 0.061100 0.020127
59 EDUCATIONAL SERVICES (82) 0.047022 0.003703 0.001057

1 AGRICULTURE 0.047374 0.003902 0.002625
60 SOCIAL SERVICES (83) 0.052891 0.015052 0.003141
46 INSURANCE CARRIERS (63) 0.128958 0.064880 0.007821
51 HOTELS & OTHER LODGING (70) 0.144519 0.033092 0.003415
45 SECURITY, COMM. BROKERS (62) 0.167595 0.001741 0.000160

Appendix B 193



County Group 24
Direct Model

SECTHL CONTRIB FDSHR
38 AUTO. DEALERS-SERV. STAT. (55) 0.006777 0.010825 0.014506
36 GENERAL MERCH. STORES (53) 0.007193 0.008584 0.011273
41 EATING & DRINKING PLACES (58) 0.007976 0.012390 0.028681
39 APPAREL & ACCESS. STORES (56) 0.008210 0.002717 0.005539
13 PAPER & ALLIED PROD. (26) 0.008238 0.004468 0.009680
26 LOCAL PASS. TRANSIT (41) 0.008804 0.000002 0.000313
15 CHEMICALS & ALLIED PROD. (28) 0.008886 0.031744 0.136566
10 TEXTILE MILL PROD. (22) 0.009093 0.030017 0.052890
8 FOOD & KINDRED PROD. (20) 0.009207 0.000942 0.003467

37 FOOD STORES (54) 0.009306 0.005881 0.006055
21 FABRICATED METAL PROD. (34) 0.009359 0.035233 0.055262
11 LUMBER & WOOD PROD. (24) 0.009413 0.000174 0.004433

7 SPECIAL TRADE CONTRACTORS (17) 0.009586 0.028212 0.021021
6 HEAVY CONST. CONTRACTORS (16) 0.009747 0.057201 0.033365

29 TRANSPORTATION BY AIR (45) 0.009837 0.000288 0.000761
43 BANKING (60) 0.010252 0.004388 0.003763
20 PRIMARY METAL PROD. (33) 0.010691 0.054942 0.129872
22 MACHINERY, EXCEPT ELEC. (35) 0.010706 0.018496 0.022964
40 FURNITURE & HOME FURNISH. (57) 0.010834 0.003249 0.003713
25 MISC. MANUFACTURING IND'S (39) 0.011217 0.014119 0.034212

9 TOBACCO MANUFACTURES (21) 0.011599 0.010392 0.019878
23 ELECTRIC & ELEC. EQUIP. (36) 0.011711 0.001153 0.001774
28 WATER TRANSPORTATION (44) 0.012103 0.000162 0.000196
24 TRANSPORTATION EQUIPMENT (37) 0.012744 0.000384 0.000375
35 BLDG. MAT.·GARDEN SUPPLY (52) 0.013370 0.000585 0.000342
19 STONE, CLAY, & GLASS (32) 0.013749 0.002639 0.003851
17 RUBBER & MISC. PLASTICS (30) 0.013809 0.048254 0.035635
18 LEATHER & LEATHER PROD. (31) 0.014127 0.000535 0.000377
53 BUSINESS SERVICES (73) 0.015082 0.008868 0.019106
52 PERSONAL SERVICES (72) 0.016349 0.003918 0.004273
56 AMUSEMENT & RECREATION (79) 0.018698 0.005310 0.002838
55 MISC. REPAIR SERVICES (76) 0.018708 0.003286 0.003396

5 GENERAL BLDG. CONTRACTORS (15) 0.019227 0.021650 0.057551
4 NONMETAL MIN.-EX. FUELS (14) 0.021468 0.001129 0.001784

33 WHLSALE—DURABLE—GOODS (50) 0.021734 0.008908 0.018041
61 MEMBERSHIP ORGANIZATIONS (86) 0.021894 0.004493 0.002583
62 MISCELLANEOUS SERVICES (89) 0.021894 0.025099 0.013546
27 TRUCKING & WAREHOUSING (42) 0.022914 0.020553 0.021939
44 CREDIT AGENCIES EX. BANKS (61) 0.023321 0.006151 0.003294
14 PRINTING & PUBLISHING (27) 0.023801 0.004235 0.008369
34 WHLSALE·NONDURABLE GOODS (51) 0.025385 0.002018 0.000772
31 COMMUNICATION (48) 0.025939 0.015216 0.025667
30 TRANSPORTATION SERVICES (47) 0.025940 0.000893 0.000409
42 MISCELLANEOUS RETAIL (59) 0.030153 0.013678 0.016001

2 AGRI. SERVICES (07) 0.036264 0.006945 0.001874
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3 FORESTRY (08) 0.036264 0.011493 0.012981
32 ELEC.,GAS,&SANITARY SERV. (49) 0.037944 0.025405 0.021426
58 LEGAL SERVICES (81) 0.038141 0.006167 0.001941
48 REAL ESTATE (65) 0.038551 0.021517 0.039721
49 COMB. REAL ESTATE, INS. (66) 0.039270 0.000637 0.001230
50 HOLDING—OTH. INV.. OFF’S (67) 0.039274 0.000715 0.000215
54 AUTO REPAIR,SERV.,GARAGES (75) 0.041483 0.014151 0.011029
57 HEALTH SERVICES (80) 0.043949 0.125684 0.027056
16 PETROLEUM & COAL PROD. (29) 0.044662 0.000369 0.001492
47 INS. AGENTS, BROKERS (64) 0.046734 0.006639 0.002356
59 EDUCATIONAL SERVICES (82) 0.061018 0.005169 0.001057

_ 60 SOCIAL SERVICES (83) 0.061628 0.021726 0.003141
1 AGRICULTURE 0.081810 0.004558 0.002625

12 FURNITURE & FIXTURES (25) 0.085283 0.076721 0.020127
51 HOTELS & OTHER LODGING (70) 0.210018 0.047412 0.003415
46 INSURANCE CARRIERS (63) 0.210381 0.088767 0.007821
45 SECURITY, COMM. BROKERS (62) 0.218899 0.002544 0.000160

County Group 24No—C Model

SECTHL CONTRIB FDSHR
38 AUTO. DEALERS-SERV. STAT. (55) 0.007130 0.009979 0.014506
36 GENERAL MERCH. STORES (53) 0.007354 0.007512 0.011273
39 APPAREL & ACCESS. STORES (56) 0.008012 0.002585 0.005539
13 PAPER & ALLIED PROD. (26) 0.008063 0.006132 0.009680
11 LUMBER & WOOD PROD. (24) 0.008073 0.001258 0.004433
41 EATING & DRINKING PLACES (58) 0.008112 0.015473 0.028681
26 LOCAL PASS. TRANSIT (41) 0.008159 0.000064 0.000313
15 CHEMICALS & ALLIED PROD. (28) 0.008626 0.070869 0.136566
10 TEXTILE MILL PROD. (22) 0.008783 0.038205 0.052890

8 FOOD & KINDRED PROD. (20) 0.008933 0.001485 0.003467
29 TRANSPORTATION BY AIR (45) 0.009026 0.000341 0.000761

7 SPECIAL TRADE CONTRACTORS (17) 0.009032 0.023961 0.021021
21 FABRICATED METAL PROD. (34) 0.009040 0.041929 0.055262
37 FOOD STORES (54) 0.009538 0.005335 0.006055
25 MISC. MANUFACTURING IND’S (39) 0.009547 0.023479 0.034212

6 HEAVY CONST. CONTRACTORS (16) 0.009655 0.046751 0.033365
»20 PRIMARY METAL PROD. (33) 0.009690 0.086264 0.129872

22 MACHINERY, EXCEPT ELEC. (35) 0.009859 0.019576 0.022964
23 ELECTRIC & ELEC. EQUIP. (36) 0.010257 0.001403 0.001774
43 BANKING (60) 0.010279 0.003625 0.003763
40 FURNITURE & HOME FURNISH. (57) 0.010778 0.002814 0.003713

9 TOBACCO MANUFACTURES (21) 0.010818 0.011343 0.019878
53 BUSINESS SERVICES (73) 0.011067 0.015691 0.019106

5 GENERAL BLDG. CONTRACTORS (15) 0.011227 0.031580 0.057551
19 STONE, CLAY, & GLASS (32) 0.011421 0.003068 0.003851
24 TRANSPORTATION EQUIPMENT (37) 0.011561 0.000365 0.000375
17 RUBBER & MISC. PLASTICS (30) 0.012198 0.045397 0.035635
28 WATER TRANSPORTATION (44) 0.012229 0.000154 0.000196
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18 LEATHER & LEATHER PROD. (31) 0.012589 0.000500 0.000377
35 BLDG. MAT.·GARDEN SUPPLY (52) 0.013500 0.000494 0.000342
52 PERSONAL SERVICES (72) 0.014416 0.003355 0.004273
55 MISC. REPAIR SERVICES (76) 0.015224 0.003220 0.003396
14 PRINTING & PUBLISHING (27) 0.015232 0.006592 0.008369
31 COMMUNICATION (48) 0.015927 0.022521 0.025667

4 NONMETAL MIN.·EX. FUELS (14) 0.016459 0.001168 0.001784
56 AMUSEMENT & RECREATION (79) 0.017764 0.004748 0.002838
61 MEMBERSHIP ORGANIZATIONS (86) 0.019005 0.003937 0.002583
33 WHLSALE—DURABLE—GOODS (50) 0.020229 0.010875 0.018041
27 TRUCKING & WAREHOUSING (42) 0.020406 0.020885 0.021939
48 REAL ESTATE (65) 0.020869 0.022654 0.039721
44 CREDIT AGENCIES EX. BANKS (61) 0.021127 0.005485 0.003294
49 COMB. REAL ESTATE. INS. (66) 0.021163 0.000682 0.001230
62 MISCELLANEOUS SERVICES (89) 0.021354 0.021648 0.013546
30 TRANSPORTATION SERVICES (47) 0.023759 0.000817 0.000409
34 WHLSALE-NONDURABLE GOODS (51) 0.023811 0.001601 0.000772
54 AUTO REPAIR,SERV.,GARAGES (75) 0.025661 0.012146 0.011029
16 PETROLEUM & COAL PROD. (29) 0.025889 0.000755 0.001492

3 FORESTRY (08) 0.025935 0.011237 0.012981
42 MISCELLANEOUS RETAIL (59) 0.026127 0.011334 0.016001

2 AGRI. SERVICES (07) 0.030554 0.005582 0.001874
32 ELEC.,GAS,&SANITARY SERV. (49) 0.031713 0.022971 0.021426
50 HOLDING-OTH. INV.. OFF'S (67) 0.034090 0.000590 0.000215
58 LEGAL SERVICES (81) 0.035043 0.004930 0.001941
47 INS. AGENTS, BROKERS (64) 0.037728 0.005587 0.002356
57 HEALTH SERVICES (80) 0.038114 0.093261 0.027056
12 FURNITURE & PIXTURES (25) 0.047502 0.060331 0.020127

1 AGRICULTURE 0.050301 0.003826 0.002625
59 EDUCATIONAL SERVICES (82) 0.050571 0.003832 0.001057
60 SOCIAL SERVICES (83) 0.056545 0.015684 0.003141
46 INSURANCE CARRIERS (63) 0.145143 0.065198 0.007821
51 HOTELS & OTHER LODGING (70) 0.164225 0.033171 0.003415
45 SECURITY, COMM. BROKERS (62) 0.193754 0.001744 0.000160

County Group 24
No·I Model

SECTHL CONTRIB FDSHR
38 AUTO. DEALERS·SERV. STAT. (55) 0.007201 0.011995 0.014506
36 GENERAL MERCH. STORES (53) 0.007596 0.009536 0.011273
39 APPAREL & ACCESS. STORES (56) 0.008220 0.003280 0.005539
13 PAPER & ALLIED PROD. (26) 0.008328 0.004569 0.009680
41 EATING & DRINKING PLACES (58) 0.008339 0.013423 0.028681
15 CHEMICALS & ALLIED PROD. (28) 0.008535 0.031983 0.136566
26 LOCAL PASS. TRANSIT (41) 0.008720 0.000034 0.000313

8 FOOD & KINDRED PROD. (20) 0.008931 0.000929 0.003467
10 TEXTILE MILL PROD. (22) 0.009103 0.029924 0.052890

7 SPECIAL TRADE CONTRACTORS (17) 0 . 0091 49 0 . 027696 0 . 021021
21 FABRICATED METAL PROD. (34) 0.009229 0.034580 0.055262
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11 LUMBER & WOOD PROD. (24) 0.009399 0.000547 0.004433
29 TRANSPORTATION BY AIR (45) 0.009720 0.000345 0.000761
37 FOOD STORES (54) 0.009754 0.006375 0.006055

6 HEAVY CONST. CONTRACTORS (16) 0.009905 0.056248 0.033365
20 PRIMARY METAL PROD. (33) 0.010288 0.053488 0.129872
25 MISC. MANUFACTURING IND'S (39) 0.010425 0.013648 0.034212
43 BANKING (60) 0.010646 0.004518 0.003763
22 MACHINERY, EXCEPT ELEC. (35) 0.010674 0.018188 0.022964
23 ELECTRIC & ELEC. EQUIP. (36) 0.010898 0.001104 0.001774
40 FURNITURE & HOME FURNISH. (57) 0.010965 0.003603 0.003713

9 TOBACCO MANUFACTURES (21) 0.010992 0.009865 0.019878
24 TRANSPORTATION EQUIPMENT (37) 0.012469 0.000366 0.000375
19 STONE, CLAY, & GLASS (32) 0.012647 0.002464 0.003851
28 WATER TRANSPORTATION (44) 0.012799 0.000171 0.000196
35 BLDG. MAT.-GARDEN SUPPLY (52) 0.013677 0.000594 0.000342
17 RUBBER & MISC. PLASTICS (30) 0.014009 0.046698 0.035635
18 LEATHER & LEATHER PROD. (31) 0.014310 0.000520 0.000377
53 BUSINESS SERVICES (73) 0.015537 0.008877 0.019106
52 PERSONAL SERVICES (72) 0.015965 0.004259 0.004273

S GENERAL BLDG. CONTRACTORS (15) 0.016900 0.019438 0.057551
56 AMUSEMENT & RECREATION (79) 0.018697 0.005339 0.002838
55 MISC. REPAIR SERVICES (76) 0.018699 0.003508 0.003396

4 NONMETAL MIN.-EX. FUELS (14) 0.018744 0.001001 0.001784
33 WHLSALE—DURABLE—GOODS (50) 0.019970 0.010799 0.018041
14 PRINTING & PUBLISHING (27) 0.020736 0.003749 0.008369
61 MEMBERSHIP ORGANIZATIONS (86) 0.021584 0.004455 0.002583
62 MISCELLANEOUS SERVICES (89) 0.021585 0.024883 0.013546
27 TRUCKING & WAREHOUSING (42) ' 0.021735 0.022219 0.021939
44 CREDIT AGENCIES EX. BANKS (61) 0.022804 0.006247 0.003294
34 WHLSALE-NONDURABLE GOODS (51) 0.024508 0.001949 0.000772
30 TRANSPORTATION SERVICES (47) 0.024752 0.000901 0.000409
31 COMMUNICATION (48) 0.024753 0.015344 0.025667
42 MISCELLANEOUS RETAIL (59) 0.027459 0.015519 0.016001

2 AGRI. SERVICES (07) 0.035280 0.006813 0.001874
3 FORESTRY (08) 0.035280 0.011276 0.012981

48 REAL ESTATE (65) 0.035954 0.020238 0.039721
58 LEGAL SERVICES (81) 0.036419 0.005853 0.001941
49 COMB. REAL ESTATE, INS. (66) 0.036806 0.000604 0.001230

_ 50 HOLDING—OTH. INV.. OFF'S (67) 0.036808 0.000678 0.000215
32 ELEC.,GAS,&SANITARY SERV. (49) 0.037043 0.025129 0.021426
16 PETROLEUM & COAL PROD. (29) 0.039527 0.000408 0.001492
54 AUTO REP!-\IR,SERV.,GARAGBS (75) 0.040163 0.013818 0.011029
57 HEALTH SERVICES (80) 0.042566 0.125338 0.027056
47 INS. AGENTS, BROKERS (64) 0.043568 0.006272 0.002356
59 EDUCATIONAL SERVICES (82) 0.057026 0.005029 0.001057
60 SOCIAL SERVICES (83) 0.058408 0.021004 0.003141

1 AGRICULTURE 0.076182 0.004700 0.002625
12 FURNITURE & FIXTURES (25) 0.079680 0.078166 0.020127
46 INSURANCE CARRIERS (63) 0.185369 0.089290 0.007821
51 HOTELS & OTHER LODGING (70) 0.185424 0.047655 0.003415
45 SECURITY, COMM. BROKERS (62) 0.191527 0.002558 0.000160
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County Group 24
Full Model

SECTHL CONTRIB FDSHR
39 APPAREL & ACCESS. STORES (56) 0.008690 0.003072 0.005539
38 AUTO. DEALERS—SERV. STAT. (55) 0.008825 0.010357 0.014506
36 GENERAL MERCH. STORES (53) 0.008867 0.007791 0.011273
11 LUMBER & WOOD PROD. (24) 0.009110 0.002927 0.004433

7 SPECIAL TRADE CONTRACTORS (17) 0.009203 0.020687 0.021021
13 PAPER & ALLIED PROD. (26) 0.009653 0.007825 0.009680
26 LOCAL PASS. TRANSIT (41) 0.009820 0.000151 0.000313
29 TRANSPORTATION BY AIR (45) 0.009848 0.000602 0.000761
21 FABRICATED METAL PROD. (34) 0.009878 0.045557 0.055262
15 CHEMICALS & ALLIED PROD. (28) 0.010138 0.101018 0.136566
10 TEXTILE MILL PROD. (22) 0.010179 0.049767 0.052890
23 ELECTRIC & ELEC. EQUIP. (36) 0.010214 0.001566 0.001774
20 PRIMARY METAL PROD. (33) 0.010492 0.092659 0.129872
22 MACHINERY, EXCEPT ELEC. (35) 0.010518 0.020991 0.022964
19 STONE, CLAY, & GLASS (32) 0.010632 0.002938 0.003851
25 MISC. MANUFACTURING IND'S (39) 0.010653 0.031510 0.034212

9 TOBACCO MANUFACTURES (21) 0.010811 0.012900 0.019878
6 HEAVY CONST. CONTRACTORS (16) 0.010855 0.038961 0.033365

37 FOOD STORES (54) 0.010928 0.005230 0.006055
41 EATING & DRINKING PLACES (58) 0.011079‘ 0.025636 0.028681

5 GENERAL BLDG. CONTRACTORS (15) 0.011117 0.030146 0.057551
40 FURNITURE & HOME FURNISH. (57) 0.011390 0.002875 0.003713
24 TRANSPORTATION EQUIPMENT (37) 0.011614 0.000380 0.000375

4 NONMETAL MIN.-EX. FUELS (14) 0.011943 0.001098 0.001784
53 BUSINESS SERVICES (73) 0.011978 0.020294 0.019106
43 BANKING (60) 0.012162 0.003698 0.003763
14 PRINTING & PUBLISHING (27) 0.012377 0.007537 0.008369
17 RUBBER & MISC. PLASTICS (30) 0.012569 0.043560 0.035635
18 LEATHER & LEATHER PROD. (31) 0.012843 0.000473 0.000377
52 PERSONAL SERVICES (72) 0.013143 0.003390 0.004273
28 WATER TRANSPORTATION (44) 0.013171 0.000241 0.000196

8 FOOD & KINDRED PROD. (20) 0.013554 0.003639 0.003467
31 COMMUNICATION (48) 0.013891 0.025079 0.025667
35 BLDG. MAT.-GARDEN SUPPLY (52) 0.014459 0.000436 0.000342
55 MISC. REPAIR SERVICES (76) 0.014499 0.003430 0.003396
27 TRUCKING & WAREHOUSING (42) 0.015746 0.021323 0.021939
33 WHLSALE—DURABLE·GOODS (50) 0.016541 0.013021 0.018041
54 AUTO REPAIR,SERV.,GARAGES (75) 0.016793 0.012724 0.011029
56 AMUSEMENT & RECREATION (79) 0.017637 0.004335 0.002838
61 MEMBERSHIP ORGANIZATIONS (86) 0.017886 0.003317 0.002583
16 PETROLEUM & COAL PROD. (29) 0.018926 0.001377 0.001492
48 REAL ESTATE (65) 0.018948 0.018680 0.039721
49 COMB. REAL ESTATE, INS. (66) 0.019202 0.000574 0.001230
42 MISCELLANEOUS RETAIL (59) 0.019304 0.011571 0.016001
62 MISCELLANEOUS SERVICES (89) 0.019583 0.017716 0.013546
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30 TRANSPORTATION SERVICES (47) 0.020739 0.000728 0.000409
3 FORESTRY (08) 0.020834 0.012847 0.012981

34 WHLSALE-NONDURABLE GOODS (51) 0.021048 0.001267 0.000772
44 CREDIT AGENCIES EX. BANKS (61) 0.022067 0.006447 0.003294” 2 AGRI. SERVICES (07) 0.024881 0.004709 0.001874
50 HOLDING-OTH. INV.. OFF'S (67) 0.028099 0.000558 0.000215
47 INS. AGENTS, BROKERS (64) 0.028404 0.004380 0.002356
32 ELEC.,GAS,&SANITARY SERV. (49) 0.028605 0.017253 0.021426
58 LEGAL SERVICES (81) 0.029097 0.003680 0.001941
12 FURNITURE & FIXTURES (25) 0.030922 0.051334 0.020127
57 HEALTH SERVICES (80) 0.031426 0.070378 0.027056

1 AGRICULTURE 0.032026 0.004836 0.002625
59 EDUCATIONAL SERVICES (82) 0.038759 0.002835 0.001057
60 SOCIAL SERVICES (83) 0.047204 0.011808 0.003141 A
46 INSURANCE CARRIERS (63) 0.088580 0.048947 0.007821
51 HOTELS & OTHER LODGING (70) 0.107216 0.023664 0.003415
45 SECURITY, COMM. BROKERS (62) 0.131092 0.001267 0.000160

County Group 26
Total Model

SECTHL CONTRIB FDSHR
41 MISCELLANEOUS RETAIL (59) 0.015985 0.002606 0.009943
50 PERSONAL SERVICES (72) 0.019917 0.002495 0.003230
38 APPAREL & ACCESS. STORES (56) 0.020390 0.001495 0.002061
37 AUTO. DEALERS-SERV. STAT. (55) 0.020668 0.009907 0.011254
35 GENERAL MERCH. STORES (53) 0.020943 0.003599 0.004074
40 EATING & DRINKING PLACES (58) 0.021992 0.013702 0.018972
42 BANKING (60) 0.022130 0.011765 0.012968
53 MISC. REPAIR SERVICES (76) 0.022149 0.000354 0.000453
39 FURNITURE & HOME FURNISH. (57) 0.022891 0.002785 0.002941
36 FOOD STORES (54) 0.023402 0.009940 0.009265
55 AMUSEMENT & RECREATION (79) 0.023533 0.000732 0.000647
13 PAPER & ALLIED PROD. (26) 0.023675 0.046474 0.059360
56 HEALTH SERVICES (80) 0.025174 0.031916 0.026912
54 MOTION PICTURES (78) 0.025687 0.000205 0.000209

8 SPECIAL TRADE CONTRACTORS (17) 0.026341 0.018656 0.010031
34 BLDG. MAT.-GARDEN SUPPLY (52) 0.026620 0.001350 0.001012

6 GENERAL BLDG. CONTRACTORS (15) 0.026775 0.021717 0.033460
10 TEXTILE MILL PROD. (22) 0.027042 0.016036 0.017347
18 PRIMARY METAL PROD. (33) 0.027118 0.000228 0.000376
25 TRUCKING & WAREHOUSING (42) 0.027266 0.002345 0.002635

9 FOOD & KINDRED PROD. (20) 0.027420 0.287667 0.366933
57 LEGAL SERVICES (81) 0.027434 0.005056 0.004980
24 LOCAL PASS. TRANSIT (41) 0.027520 0.000339 0.000444

5 NONMETAL MIN.·EX. FUELS (14) 0.027643 0.000167 0.000227
12 LUMBER & WOOD PROD. (24) 0.027739 0.033594 0.037601
14 PRINTING & PUBLISHING (27) 0.027908 0.012612 0.013565
20 MACHINERY, EXCEPT ELEC. (35) 0.028056 0.000690 0.000758
11 APPAREL & OTHER PROD. (23) 0.028257 0.023606 0.021629

Appendix B 199



23 INSTRUMENTS & REL. PROD. (38) 0.028408 0.003385 0.002954
7 HEAVY CONST. CONTRACTORS (16) 0.028542 0.009329 0.005339· 19 FABRICATED METAL PROD. (34) 0.028703 0.011597 0.013118

15 CHEMICALS & ALLIED PROD. (28) 0.029080 0.003056 0.004861
17 STONE. CLAY, & GLASS (32) 0.029644 0.010512 0.010472

3 FORESTRY (08) 0.030070 0.000867 0.001577
4 FISHINGAHUNTING,&TRAPPING (09) 0.030072 0.015160 0.027600

51 BUSINESS SERVICES (73) 0.030135 0.005777 0.007048
1 AGRICULTURE * 0.030812 0.056736 0.072956
2 AGRI. SERVICES (07) 0.031020 0.001020 0.000680

· 21 ELECTRIC & ELEC. EQUIP. (36) 0.031699 0.002901 0.002508
33 WHLSALE-NONDURABLE GOODS (51) 0.031986 0.039574 0.025884
16 RUBBER & MISC. PLASTICS (30) 0.034044 0.001598 0.001249
28 PIPE LINES-EX. NAT. GAS (46) 0.036295 0.000292 0.000424
52 AUTO REPAIR„SERV.,GARAGES (75) 0.036479 0.006320 0.007320
43 CREDIT AGENCIES EX. BANKS (61) 0.037058 0.002713 0.001511
31 ELEC.,GAS,&SANITARY SERV. (49) 0.038279 0.004415 0.006977
47 COMB. REAL ESTATE, INS. (66) 0.040999 0.001046 0.002283
48 HOLDING—OTH. INV.. OFF'S (67) 0.050910 0.005495 0.002594
58 EDUCATIONAL SERVICES (82) 0.051049 0.003370 0.001655
22 TRANSPORTATION EQUIPMENT (37) 0.052806 0.089169 0.052035
27 TRANSPORTATION BY AIR (45) 0.056307 0.000455 0.000218
46 REAL ESTATE (65) 0.058665 0.010860 0.017690
60 MEMBERSHIP ORGANIZATIONS (86) 0.060680 0.002510 0.001364
61 MISCELLANEOUS SERVICES (89) 0.064347 0.006671 0.003523
26 WATER TRANSPORTATION (44) 0.066642 0.002060 0.004278
49 HOTELS & OTHER LODGING (70) 0.066890 0.012415 0.004460
32 WHLSALE—DURABLE-GOODS (50) 0.067586 0.024320 0.009548
45 INS. AGENTS, BROKERS (64) 0.072692 0.013469 0.006276
44 INSURANCE CARRIERS (63) 0.094966 0.018507 0.005004
30 COMMUNICATION (48) 0.098538 0.032390 0.015445
59 SOCIAL SERVICES (83) 0.137629 0.020400 0.004830
29 TRANSPORTATION SERVICES (47) 0.137856 0.019572 0.003036

County Group 26
Direct Model

SECTHL CONTRIB FDSHR
41 MISCELLANEOUS RETAIL (59) 0.015686 0.000304 0.009943
50 PERSONAL SERVICES (72) 0.018441 0.002794 0.003230
40 EATING & DRINKING PLACES (58) 0.019431 0.009692 0.018972
51 BUSINESS SERVICES (73) 0.019574 0.001927 0.007048
53 MISC. REPAIR SERVICES (76) 0.019603 0.000355 0.000453
37 AUTO. DEALERS—SERV. STAT. (55) 0.019796 0.011836 0.011254
35 GENERAL MERCH. STORES (53) 0.020212 0.004378 0.004074
38 APPAREL & ACCESS. STORES (56) 0.020358 0.001694 0.002061
42 BANKING (60) 0.020926 0.014820 0.012968
55 AMUSEMENT & RECREATION (79) 0.021919 0.000875 0.000647
13 PAPER & ALLIED PROD. (26) 0.022000 0.041594 0.059360
39 PURNITURE & HOME FURNISH. (57) 0.022125 0.003576 0.002941
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36 FOOD STORES (54) 0.022397 0.012825 0.009265
54 MOTION PICTURES (78) 0.024406 0.000238 0.000209
56 HEALTH SERVICES (80) 0.024560 0.038762 0.026912
34 BLDG. MAT.-GARDEN SUPPLY (52) 0.025623 0.001849 0.001012

8 SPECIAL TRADE CONTRACTORS (17) 0.026217 0.025575 0.010031
9 FOOD & KINDRED PROD. (20) 0.026455 0.182300 0.366933

10 TEXTILE MILL PROD. (22) 0.026885 0.015222 0.017347
18 PRIMARY METAL PROD. (33) 0.026895 0.000247 0.000376
57 LEGAL SERVICES (81) 0.026986 0.006221 0.004980
20 MACHINERY, EXCEPT ELEC. (35) 0.027541 0.000810 0.000758
14 PRINTING & PUBLISHING (27) 0.027837 0.010897 0.013565

6 GENERAL BLDG. CONTRACTORS (15) 0.027867 0.020079 0.033460
24 LOCAL PASS. TRANSIT (41) 0.027882 0.000399 0.000444

5 NONMETAL MIN.-EX. FUELS (14) 0.028041 0.000209 0.000227
12 LUMBER & WOOD PROD. (24) 0.028192 0.028538 0.037601

7 HEAVY CONST. CONTRACTORS (16) 0.028282 0.013065 0.005339
23 INSTRUMENTS & REL. PROD. (38) 0.028302 0.003998 0.002954
19 FABRICATED METAL PROD. (34) 0.028363 0.014375 0.013118
11 APPAREL & OTHER PROD. (23) 0.028630 0.022773 0.0216291 25 TRUCKING & WAREHOUSING (42) 0.028904 0.002484 0.002635
15 CHEMICALS & ALLIED PROD. (28) 0.030004 0.002945 0.004861
17 STONE, CLAY. & GLASS (32) 0.030828 0.012488 0.010472
33 WHLSALE—NONDURABLE GOODS (51) 0.031462 0.055715 0.025884
21 ELECTRIC & ELEC. EQUIP. (36) 0.032819 0.003447 0.002508

3 FORESTRY (08) 0.033434 0.000658 0.001577
4 FISHING.HUNTING,&TRAPPING (09) 0.033434 0.011528 0.027600
2 AGRI. SERVICES (07) 0.033435 0.001189 0.000680

52 AUTO REPAIR;SERV.,GARAGES (75) 0.036132 0.004672 0.007320
1 AGRICULTURE 0.036418 0.037804 0.072956

16 RUBBER & MISC. PLASTICS (30) 0.036643 0.002007 0.001249
43 CREDIT AGENCIES EX. BANKS (61) 0.039853 0.003742 0.001511
31 ELEC.,GAS„&SANITARY SERV. (49) 0.040955 0.005603 0.006977
28 PIPE LINES—EX. NAT. GAS (46) 0.044676 0.000327 0.000424
58 EDUCATIONAL SERVICES (82) 0.057435 0.004997 0.001655
48 HOLDING-OTH. INV.. OFF'S (67) 0.059146 0.007839 0.002594
47 COMB. REAL ESTATE, INS. (66) 0.059147 0.001075 0.002283
27 TRANSPORTATION BY AIR (45) 0.059886 0.000614 0.000218
22 TRANSPORTATION EQUIPMENT (37) 0.062657 0.117976 0.052035
32 WHLSALE-DURABLE—GOODS (50) 0.075270 0.037989 0.009548
60 MEMBERSHIP ORGANIZATIONS (86) 0.076178 0.003446 0.001364
61 MISCELLANEOUS SERVICES (89) 0.076179 0.009484 0.003523
49 HOTELS & OTHER LODGING (70) 0.079493 0.018078 0.004460
45 INS. AGENTS; BROKERS (64) 0.089444 0.019410 0.006276
26 WATER TRANSPORTATION (44) 0.095799 -.000005 0.004278
46 REAL ESTATE (65) 0.103473 0.013042 0.017690
44 INSURANCE CARRIERS (63) 0.125126 0.022609 0.005004
59 SOCIAL SERVICES (83) 0.161002 0.031788 0.004830
30 COMMUNICATION (48) 0.171812 0.043415 0.015445
29 TRANSPORTATION SERVICES (47) 0.171816 0.031407 0.003036
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County Group 26
No·C Model

SECTHL CONTRIB FDSHRU
41 MISCELLANEOUS RETAIL (59) 0.015767 0.001146 0.009943
50 PERSONAL SERVICES (72) 0.019145 0.002270 0.003230
37 AUTO. DEALERS-SERV. STAT. (55) 0.020114 0.009131 0.011254
38 APPAREL & ACCESS. STORES (56) 0.020322 0.001326 0.002061
35 GENERAL MERCH. STORES (53) 0.020434 0.003314 0.004074
40 EATING & DRINKING PLACES (58) 0.021301 0.012947 0.018972
53 MISC. REPAIR SERVICES (76) 0.021334 0.000337 0.000453
42 BANKING (60) 0.021376 0.011023 0.012968
39 FURNITURE & HOME FURNISH. (57) 0.022395 0.002554 0.002941
55 AMUSEMENT & RECREATION (79) 0.022769 0.000703 0.000647
36 FOOD STORES (54) 0.022781 0.009442 0.009265
13 PAPER & ALLIED PROD. (26) 0.023170 0.045259 0.059360
56 HEALTH SERVICES (80) 0.024790 0.030911 0.026912
54 MOTION PICTURES (78) 0.025151 0.000202 0.000209

8 SPECIAL TRADE CONTRACTORS (17) 0.026076 0.018497 0.010031
34 BLDG. MAT.-GARDEN SUPPLY (52) 0.026151 0.001330 0.001012

6 GENERAL BLDG. CONTRACTORS (15) 0.026605 0.021533 0.033460
10 TEXTILE MILL PROD. (22) 0.026955 0.015912 0.017347
18 PRIMARY METAL PROD. (33) 0.027001 0.000227 0.000376

9 FOOD & KINDRED PROD. (20) 0.027185 0.286785 0.366933
57 LEGAL SERVICES (81) 0.027418 0.004881 0.004980
24 LOCAL PASS. TRANSIT (41) 0.027620 0.000335 0.000444
25 TRUCKING & WAREHOUSING (42) 0.027784 0.002249 0.002635

5 NONMETAL MIN.-EX. FUELS (14) 0.027800 0.000166 0.000227
14 PRINTING & PUBLISHING (27) 0.027911 0.012559 0.013565
12 LUMBER & WOOD PROD. (24) 0.027992 0.033404 0.037601
20 MACHINERY, EXCEPT ELEC. (35) 0.028024 0.000689 0.000758
11 APPAREL & OTHER PROD. (23) 0.028092 0.023566 0.021629

7 HEAVY CONST. CONTRACTORS (16) 0.028269 0.009311 0.005339
23 INSTRUMENTS & REL. PROD. (38) 0.028405 0.003382 0.002954
19 FABRICATED METAL PROD. (34) 0.028609 0.011604 0.013118
15 CHEMICALS & ALLIED PROD. (28) 0.028987 0.003064 0.004861
17 STONE, CLAY, & GLASS (32) 0.029711 0.010549 0.010472
51 BUSINESS SERVICES (73) 0.030055 0.005755 0.007048

3 FORESTRY (08) 0.030308 0.000864 0.001577
4 FISHING,HUNTING,&TRAPPING (09) 0.030309 0.015107 0.027600
1 AGRICULTURE 0.031380 0.057090 0.072956
2 AGRI. SERVICES (07) 0.031612 0.001011 0.000680

33 WHLSALE—NONDURABLE GOODS (51) 0.031910 0.039672 0.025884
21 ELECTRIC & ELEC. EQUIP. (36) 0.032009 0.002928 0.002508
16 RUBBER 8 MISC. PLASTICS (30) 0.034399 0.001621 0.001249
28 PIPE LINES-EX. NAT. GAS (46) 0.036726 0.000294 0.000424
52 AUTO REPAIR,SERV.,GARAGES (75) 0.036892 0.006392 0.007320
43 CREDIT AGENCIES EX. BANKS (61) 0.037656 0.002744 0.001511
31 ELEC.,GAS,&SANITARY SERV. (49) 0.038834 0.004473 0.006977
47 COMB. REAL ESTATE, INS. (66) 0.041995 0.001060 0.002283
48 HOLDING—OTH. INV.. OFF'S (67) 0.053135 0.005595 0.002594
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58 EDUCATIONAL SERVICES (82) 0.053310 0.003498 0.001655
22 TRANSPORTATION EQUIPMENT (37) 0.055762 0.092488 0.052035
27 TRANSPORTATION BY AIR (45) 0.059498 0.000467 0.000218
46 REAL ESTATE (65) 0.061700 0.011217 0.017690
60 MEMBERSHIP ORGANIZATIONS (86) 0.065664 0.002597 0.001364
61 MISCELLANEOUS SERVICES (89) 0.069913 0.006913 0.003523
49 HOTELS & OTHER LODGING (70) 0.071005 0.012564 0.004460
32 WHLSALE-DURABLE-GOODS (50) 0.072438 0.025422 0.009548
26 WATER TRANSPORTATION (44) 0.075062 0.001784 0.004278
45 INS. AGENTS, BROKERS (64) 0.077296 0.013889 0.006276
44 INSURANCE CARRIERS (63) 0.102622 0.019034 0.005004
30 COMMUNICATION (48) 0.108096 0.033703 0.015445
59 SOCIAL SERVICES (83) 0.151021 0.020741 0.004830
29 TRANSPORTATION SERVICES (47) 0.154749 0.020471 0.003036

County Group 26
No-I Model

SECTHL CONTRIB FDSHR
41 MISCELLANEOUS RETAIL (59) 0.015627 0.002065 0.009943
50 PERSONAL SERVICES (72) 0.018995 0.003064 0.003230
40 EATING & DRINKING PLACES (58) 0.019874 0.010620 0.018972
37 AUTO. DEALERS—SERV. STAT. (55) 0.020091 0.012848 0.011254
38 APPAREL & ACCESS. STORES (56) 0.020176 0.001911 0.002061
51 BUSINESS SERVICES (73) 0.020252 0.002035 0.007048
53 MISC. REPAIR SERVICES (76) 0.020270 0.000376 0.000453
35 GENERAL MERCH. STORES (53) 0.020491 0.004743 0.004074
42 BANKING (60) 0.021499 0.015747 0.012968
13 PAPER & ALLIED PROD. (26) 0.022347 0.042869 0.059360
39 FURNITURE & HOME FURNISH. (57) 0.022473 0.003862 0.002941
55 AMUSEMENT & RECREATION (79) 0.022540 0.000910 0.000647
36 FOOD STORES (54) 0.022852 0.013459 0.009265
56 HEALTH SERVICES (80) 0.024774 0.039982 0.026912
54 MOTION PICTURES (78) 0.024819 0.000242 0.000209
34 BLDG. MAT.—GARDEN SUPPLY (52) 0.025980 0.001876 0.001012

8 SPECIAL TRADE CONTRACTORS (17) 0.026326 0.025734 0.010031
9 FOOD & KINDRED PROD. (20) 0.026584 0.183234 0.366933

18 PRIMARY METAL PROD. (33) 0.026775 0.000249 0.000376
10 TEXTILE MILL PROD. (22) 0.026787 0.015362 0.017347
57 LEGAL SERVICES (81) 0.026893 0.006449 0.004980
14 PRINTING & PUBLISHING (27) 0.027366 0.010994 0.013565
20 MACHINERY, EXCEPT ELEC. (35) 0.027465 0.000812 0.000758

6 GENERAL BLDG. CONTRACTORS (15) 0.027552 0.020201 0.033460
24 LOCAL PASS. TRANSIT (41) 0.027570 0.000404 0.000444
12 LUMBER & WOOD PROD. (24) 0.027652 0.028910 0.037601
5 NONMETAL MIN.—EX. FUELS (14) 0.027693 0.000210 0.000227

25 TRUCKING & WAREHOUSING (42) 0.028037 0.002611 0.002635
23 INSTRUMENTS & REL. PROD. (38) 0.028174 0.004005 0.002954
19 FABRICATED METAL PROD. (34) 0.028367 0.014378 0.013118

7 HEAVY CONST. CONTRACTORS (16) 0.028451 0.013071 0.005339
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11 APPAREL & OTHER PROD. (23) 0.028647 0.022762 0.021629
15 CHEMICALS & ALLIED PROD. (28) 0.029849 0.002933 0.004861
17 STONE, CLAY, & GLASS (32) 0.030558 0.012423 0.010472
33 WHLSALE-NONDURABLE GOODS (51) 0.031525 0.055613 0.025884
21 ELECTRIC & ELEC. EQUIP. (36) 0.032371 0.003414 0.002508

3 FORESTRY (08) 0.032582 0.000667 0.001577
4 FISHING,HUNTING,&TRAPPING (09) 0.032582 0.011669 0.027600
2 AGRI. SERVICES (07) 0.032584 0.001203 0.000680
1 AGRICULTURE 0.034887 0.037584 0.072956

52 AUTO REPAIR,SERV.,GARAGES (75) 0.035718 0.004692 0.007320
16 RUBBER & MISC. PLASTICS (30) 0.036114 0.001979 0.001249
43 CREDIT AGENCIES EX. BANKS (61) 0.039158 0.003696 0.001511
31 ELEC.,GAS,&SANITARY SERV. (49) 0.040330 0.005529 0.006977
28 PIPE LINES-EX. NAT. GAS (46) 0.043581 0.000324 0.000424
58 EDUCATIONAL SERVICES (82) 0.055179 0.004839 0.001655
48 HOLDING—OTH. INV.. OFF'S (67) 0.056791 0.007690 0.002594
47 COMB. REAL ESTATE, INS. (66) 0.056792 0.001055 0.002283
27 TRANSPORTATION BY AIR (45) 0.057238 0.000601 0.000218
22 TRANSPORTATION EQUIPMENT (37) 0.059562 0.113997 0.052035
60 MEMBERSHIP ORGANIZATIONS (86) 0.070773 0.003351 0.001364
61 MISCELLANEOUS SERVICES (89) 0.070774 0.009222 0.003523
32 WHLSALE·DURABLE-GOODS (50) 0.071018 0.036626 0.009548
49 HOTELS & OTHER LODGING (70) 0.075455 0.017862 0.004460
45 INS. AGENTS, BROKERS (64) 0.084651 0.018869 0.006276 ‘
26 WATER TRANSPORTATION (44) 0.085566 0.000316 0.004278
46 REAL ESTATE (65) 0.097228 0.012566 0.017690
44 INSURANCE CARRIERS (63) 0.116570 0.022079 0.005004
59 SOCIAL SERVICES (83) 0.149307 0.031313 0.004830
30 COMMUNICATION (48) 0.155185 0.041716 0.015445
29 TRANSPORTATION SERVICES (47) 0.155188 0.030178 0.003036

County Group 26
Full Model

SECTHL CONTRIB FDSHR
41 MISCELLANEOUS RETAIL (59) 0.017890 0.004148 0.009943
38 APPAREL & ACCESS. STORES (56) 0.021631 0.001406 0.002061
50 PERSONAL SERVICES (72) 0.022366 0.002420 0.003230
37 AUTO. DEALERS—SERV. STAT. (55) 0.022596 0.008955 0.011254
35 GENERAL MERCH. STORES (53) 0.022625 0.003212 0.004074
42 BANKING (60) 0.024245 0.010654 0.012968
39 FURNITURE & HOME FURNISH. (57) 0.024462 0.002445 0.002941
40 EATING & DRINKING PLACES (58) 0.024832 0.015342 0.018972
36 FOOD STORES (54) 0.025220 0.008548 0.009265
53 MISC. REPAIR SERVICES (76) 0.025469 0.000382 0.000453
55 AMUSEMENT & RECREATION (79) 0.025949 0.000678 0.000647
13 PAPER & ALLIED PROD. (26) 0.026275 0.052590 0.059360
56 HEALTH SERVICES (80) 0.026926 0.028677 0.026912

8 SPECIAL TRADE CONTRACTORS (17) 0.027506 0.014405 0.010031
25 TRUCKING & WAREHOUSING (42) 0.027566 0.002184 0.002635
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54 MOTION PICTURES (78) 0.028024 0.000231 0.000209
34 BLDG. MAT.-GARDEN SUPPLY (52) 0.028508 0.001124 0.001012
10 TEXTILE MILL PROD. (22) 10.028679 0.018772 0.017347
24 LOCAL PASS. TRANSIT (41) 0.028708 0.000300 0.000444

5 NONMETAL MIN.-EX. FUELS (14) 0.028713 0.000163 0.000227
57 LEGAL SERVICES (81) 0.028742 0.004511 0.004980
18 PRIMARY METAL PROD. (33) 0.028806 0.000303 0.000376
12 LUMBER & WOOD PROD. (24) 0.028986 0.039468 0.037601

9 FOOD & KINDRED PROD. (20) 0.029112 0.321481 0.366933
6 GENERAL BLDG. CONTRACTORS (15) 0.029194 0.020877 0.033460

11 APPAREL & OTHER PROD. (23) 0.029415 0.024827 0.021629
20 MACHINERY, EXCEPT ELEC. (35) 0.029571 0.000818 0.000758
23 INSTRUMENTS & REL. PROD. (38) 0.029726 0.003512 0.002954
19 FABRICATED METAL PROD. (34) 0.029818 0.013884 0.013118

7 HEAVY CONST. CONTRACTORS (16) 0.029821 0.007296 0.005339
14 PRINTING & PUBLISHING (27) 0.030302 0.015223 0.013565
17 STONE, CLAY, & GLASS (32) 0.030348 0.010001 0.010472
15 CHEMICALS & ALLIED PROD. (28) 0.030510 0.004352 0.004861
4 FISHING,HUNTING,&TRAPPING (09) 0.030535 0.016284 0.027600
3 FORESTRY (08) 0.030536 0.000931 0.001577
2 AGRI. SERVICES (07) 0.030734 0.000928 0.000680
1 AGRICULTURE 0.030786 0.058331 0.072956

21 ELECTRIC & ELEC. EQUIP. (36) 0.031750 0.003082 0.002508
33 WHLSALE-NONDURABLE GOODS (51) 0.033031 0.032466 0.025884
16 RUBBER & MISC. PLASTICS (30) 0.033261 0.001614 0.001249
51 BUSINESS SERVICES (73) 0.034032 0.009050 0.007048
28 PIPE LINES—EX. NAT. GAS (46) 0.035955 0.000253 0.000424
43 CREDIT AGENCIES EX. BANKS (61) 0.036649 0.002278 0.001511
52 AUTO REPAIR,SERV.,GARAGES (75) 0.036889 0.007436 0.007320
31 ELEC.,GAS,&SANITARY SERV. (49) 0.038184 0.003610 0.006977
47 COMB. REAL ESTATE, INS. (66) 0.040319 0.000908 0.002283
22 TRANSPORTATION EQUIPMENT (37) 0.044534 0.081811 0.052035
48 HOLDING—OTH. INV.. 0FF'S (67) 0.046523 0.004474 0.002594
58 EDUCATIONAL SERVICES (82) 0.047563 0.002572 0.001655
26 WATER TRANSPORTATION (44) 0.050770 0.002464 0.004278
27 TRANSPORTATION BY AIR (45) 0.051183 0.000370 0.000218
60 MEMBERSHIP ORGANIZATIONS (86) 0.052136 0.001972 0.001364
46 REAL ESTATE (65) 0.052918 0.008848 0.017690
61 MISCELLANEOUS SERVICES (89) 0.055689 0.005151 0.003523
49 HOTELS & OTHER LODGING (70) 0.058586 0.009702 0.004460
32 WHLSALE—DURABLE-GOODS (50) 0.060596 0.017804 0.009548
45 INS. AGENTS, BROKERS (64) 0.060757 0.010962 0.006276
30 COMMUNICATION (48) 0.064482 0.030608 0.015445
44 INSURANCE CARRIERS (63) 0.081202 0.013895 0.005004
29 TRANSPORTATION SERVICES (47) 0.113827 0.014253 0.003036
59 SOCIAL SERVICES (83) 0.115521 0.014750 0.004830
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APPQNDIX Q

This appendix was derived from the sectoral inequality impacts found in
Appendix B. Each column is the ratio of the corresponding inequality
impact from Appendix B divided by the Direct inquality impact.

County Group 1

SECTOR TOTAL N·CONS N—I/I FULL
43 COMB. REAL ESTATE, INS. (66) 0.524896 0.562988 0.930219 0.453384
42 REAL ESTATE (65) 0.550129 0.586347 0.932772 0.486290
26 COMMUNICATION (48) 0.600503 0.627850 0.941618 0.492998
12 FURNITURE & FIXTURES (25) 0.612818 0.650232 0.931784 0.495590

1 AGRICULTURE 0.713131 0.737589 0.952396 0.655109
41 INS. AGENTS, BROKERS (64) 0.746108 0.808685 0.933553 0.594302
44 HOLDING-OTH. INV.. OFF'S (67) 0.758677 0.826712 0.930173 0.592960
53 EDUCATIONAL SERVICES (82) 0.827709 0.882003 0.945896 0.724178
45 HOTELS & OTHER LODGING (70) 0.832753 0.882354 0.949104 0.738537
54 SOCIAL SERVICES (83) 0.840972 0.922035 0.927985 0.696063
56 MEMBERSHIP ORGANIZATIONS (86) 0.852883 0.892482 0.957885 0.786269
25 TRANSPORTATION SERVICES (47) 0.855660 0.918637 0.941602 0.756523
40 INSURANCE CARRIERS (63) 0.859588 0.915613 0.943856 0.781055
27 WHLSALE—DURABLE-GOODS (50) 0.860782 0.937438 0.932110 0.743843
39 SECURITY, COMM. BROKERS (62) 0.893385 0.948741 0.951085 0.809602
57 MISCELLANEOUS SERVICES (89) 0.895591 0.941172 0.957861 0.825060
23 TRUCKING & WAREHOUSING (42) 0.900778 0.935262 0.958526 0.872961
15 LEATHER & LEATHER PROD. (31) 0.907834 0.921159 0.981538 0.878632
14 RUBBER & MISC. PLASTICS (30) 0.915325 0.923396 0.984562 0.898397
22 LOCAL PASS. TRANSIT (41) 0.918038 0.936596 0.978281 0.909310
55 MUSEUMS,BOTAN—ZOO.GARDENS (84) 0.921718 0.942573 0.977029 0.900292
21 TRANSPORTATION EQUIPMENT (37) 0.924358 0.935833 0.985165 0.907057
38 CREDIT AGENCIES EX. BANKS (61) 0.931988 0.949633 0.980172 0.923808
20 ELECTRIC & ELEC. EQUIP. (36) 0.947658 0.951924 0.987032 0.958792
2 AGRI. SERVICES (07) 0.950609 0.961727 0.987066 0.940095

35 EATING & DRINKING PLACES (58) 0.961806 0.957350 0.995635 0.997408
34 FURNITURE & HOME FURNISH. (57) 0.970419 0.988406 0.983547 0.963770
18 FABRICATED METAL PROD. (34) 0.974134 0.971692 0.997603 0.998056
5 GENERAL BLDG. CONTRACTORS (15) 0.975909 0.964289 0.992587 1.053942

19 MACHINERY, EXCEPT ELEC. (35) 0.985542 0.984914 0.997216 1.009070
33 APPAREL & ACCESS. STORES (56) 0.985719 0.995543 0.990999 0.994894

3 BITUM. COAL & LIGNITE (12) 0.987159 0.984397 0.992940 1.028802
16 STONE, CLAY, & GLASS (32) 0.988119 0.985243 0.998633 1.018481
6 HEAVY CONST. CONTRACTORS (16) 0.988540 0.989150 0.997778 1.015469

28 WHLSALE—NONDURABLE GOODS (51) 0.989208 0.997992 0.991969 0.988664
7 SPECIAL TRADE CONTRACTORS (17) 0.990129 0.987925 0.999587 1.019284

36 MISCELLANEOUS RETAIL (59) 0.991211 0.991919 0.988021 1.050822
48 AUTO REPAIR,SERV.,GARAGES (75) 0.991306 0.994708 0.991306 1.019950
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13 PRINTING & PUBLISHING (27) 0.992499 0.984843 0.987823 1.063454
30 GENERAL MERCH. STORES (53) 0.994977 0.997214 0.997352 1.013106
9 TEXTILE MILL PROD. (22) 0.996158 0.989003 1.001345 1.037553
4 NONMETAL MIN.—EX. FUELS (14) 0.997705 0.994034 0.995615 1.043751

24 TRANSPORTATION BY AIR (45) 0.999288 1.007662 0.990538 1.016538
31 FOOD STORES (54) 1.003349 0.999350 1.001749 1.033687
51 HEALTH SERVICES (80) 1.003780 1.000861 1.000191 1.039286
37 BANKING (60) 1.004487 1.000838 1.001824 1.038414
32 AUTO. DEALERS—SERV. STAT. (55) 1.007977 1.005574 1.001345 1.038777

8 FOOD & KINDRED PROD. (20) 1.011492 1.007600 0.999817 1.056545
52 LEGAL SERVICES (81) 1.020390 1.013315 1.001114 1.071476
49 MISC. REPAIR SERVICES (76) 1.026326 1.011732 1.004266 1.105698
29 BLDG. MAT.—GARDEN SUPPLY (52) 1.030787 1.016602 1.011976 1.090975
17 PRIMARY METAL PROD. (33) 1.031396 1.021457 1.003734 1.090087
10 APPAREL & OTHER PROD. (23) 1.034408 1.022646 1.008873 1.088935
46 PERSONAL SERVICES (72) 1.037762 1.019449 1.009283 1.113160
50 AMUSEMENT & RECREATION (79) 1.042922 1.026044 1.012239 1.115688
11 LUMBER & WOOD PROD. (24) 1.043898 1.027722 1.003544 1.129008
47 BUSINESS SERVICES (73) 1.174990 1.164357 1.010011 1.225722

County Group 8

SECTOR TOTAL N—CONS N·I/I FULL
13 FURNITURE & FIXTURES (25) 0.682986 0.723573 0.942185 0.469199
44 REAL ESTATE (65) 0.791250 0.812524 0.965213 0.675627
49 AUTO REPAIR,SERV.,GARAGES (75) 0.846165 0.865413 0.972598 0.716124
46 HOTELS & OTHER LODGING (70) 0.873591 0.913078 0.959798 0.712672
42 INSURANCE CARRIERS (63) 0.875643 0.908087 0.965367 0.764874
37 EATING & DRINKING PLACES (58) 0.881326 0.888433 0.984330 0.833057
16 PETROLEUM & COAL PROD. (29) 0.887454 0.895090 0.985873 0.855404
55 EDUCATIONAL SERVICES (82) 0.887456 0.931993 0.956465 0.712031
43 INS. AGENTS, BROKERS (64) 0.890453 0.922374 0.965696 0.760575
27 COMMUNICATION (48) 0.896974 0.905211 0.986843 0.840096
56 SOCIAL SERVICES (83) 0.904845 0.956041 0.952247 0.733986
28 ELEC.,GAS,&SANITARY SERV. (49) 0.934464 0.955123 0.978941 0.803972
57 MEMBERSHIP ORGANIZATIONS (86) 0.936719 0.958527 0.977690 0.862860
22 TRANSPORTATION EQUIPMENT (37) 0.943518 0.954135 0.987707 0.900715
40 CREDIT AGENCIES EX. BANKS (61) 0.947948 0.963449 0.983887 0.902790
41 SECURITY, COMM. BROKERS (62) 0.952303 0.978256 0.975615 0.885418
29 WHLSALE—DURABLE·GOODS (50) 0.954191 0.985069 0.972293 0.866987
58 MISCELLANEOUS SERVICES (89) 0 . 956534 0 . 980241 0 . 977690 0 . 897834

2 AGRI. SERVICES (07) 0.959515 0.974273 0.982857 0.924567
30 WHLSALE—NONDURABLE GOODS (51) 0.959746 0.985274 0.976145 0.894167
36 FURNITURE & HOME FURNISH. (57) 0.960338 0.987297 0.975757 0.890751
54 LEGAL SERVICES (81) 0.960694 0.981728 0.978269 0.926575
51 MOTION PICTURES (78) 0.960888 0.970876 0.988868 0.934821
50 MISC. REPAIR SERVICES (76) 0.970518 0.973877 0.991167 0.993571

1 AGRICULTURE 0.973334 0.974197 0.986285 1.023213
35 APPAREL & ACCESS. STORES (56) 0.975725 0.992981 0.984306 0.939673
32 GENERAL MERCH. STORES (53) 0.978447 0.991070 0.988463 0.951801
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39 BANKING (60) 0.983326 0.991324 0.992531 0.967130
24 MISC. MANUFACTURING IND’S (39) 0.987750 0.987444 0.998944 1.000722
34 AUTO. DEALERS—SERV. STAT. (S5) 0.987996 0.996760 0.991979 0.978169

7 GENERAL BLDG. CONTRACTORS (15) 0.988282 0.987398 0.995524 1.021981
5 OIL & GAS EXTRACTION (13) 0.990202 0.993665 0.994904 1.003210

33 FOOD STORES (54) 0.991373 0.997843 0.994103 0.986567
45 HOLDING-OTH. INV.. OFF'S (67) 0.991800 0.994777 0.994835 1.028014
17 STONE, CLAY, & GLASS (32) 0.992031 0.991389 0.998832 1.014595
14 PRINTING & PUBLISHING (27) 0.993506 0.995602 0.995544 1.029181
6 NONMETAL MIN.·EX. FUELS (14) 0.994312 0.998001 0.994932 1.006026
4 BITUM. COAL & LIGNITE (12) 0.996607 0.999362 0.995882 1.011977
3 METAL MINING (10) 0.997477 1.000261 0.995882 1.015370
8 HEAVY CONST. CONTRACTORS (16) 0.997658 0.998335 0.998448 1.016873

25 LOCAL PASS. TRANSIT (41) 1.001903 1.001237 0.997780 1.048172
9 SPECIAL TRADE CONTRACTORS (17) 1.003633 1.000185 1.001816 1.033128

26 TRUCKING & WAREHOUSING (42) 1.005587 1.003809 0.995218 1.098739
11 APPAREL & OTHER PROD. (23) 1.007273 1.005303 1.000424 1.041609
31 BLDG. MAT.-GARDEN SUPPLY (52) 1.009748 1.006629 1.002460 1.050660
10 FOOD & KINDRED PROD. (20) 1.016173 1.012382 1.001773 1.016877
21 ELECTRIC & ELEC. EQUIP. (36) 1.017814 1.014703 1.002440 1.053015
15 CHEMICALS & ALLIED PROD. (28) 1.018357 1.014760 1.002460 1.061099
20 MACHINERY. EXCEPT ELEC. (35) 1.020055 1.017434 1.001981 1.051143
23 INSTRUMENTS & REL. PROD. (38) 1.020555 1.016065 1.003384 1.064133
19 FABRICATED METAL PROD. (34) 1.028951 1.023882 1.004560 1.074642
52 AMUSEMENT & RECREATION (79) 1.029321 1.015531 1.011794 1.107885
53 HEALTH SERVICES (80) 1.030408 1.018477 1.010312 1.101851
18 PRIMARY METAL PROD. (33) 1.033117 1.028441 1.003747 1.088204
38 MISCELLANEOUS RETAIL (59) 1.043633 1.012420 1.016211 1.269296
48 BUSINESS SERVICES (73) 1.102703 1.095300 1.010398 1.199518
47 PERSONAL SERVICES (72) 1.109164 1.061568 1.040670 1.328203
12 LUMBER & WOOD PROD. (24) 1.119736 1.103064 1.014952 1.234270

County Group 24

SECTOR TOTAL N-CONS N—I/I FULL
16 PETROLEUM & COAL PROD. (29) 0.518606 0.579665 0.885025 0.423761
49 COMB. REAL ESTATE, INS. (66) 0.522893 0.538910 0.937255 0.488974
48 REAL ESTATE (65) 0.525045 0.541335 0.932635 0.491505
12 FURNITURE & FIXTURES (25) 0.528476 0.556993 0.934301 0.362581
5 GENERAL BLDG. CONTRACTORS (15) 0.565715 0.583918 0.878972 0.578197
1 AGRICULTURE 0.579073 0.614852 0.931206 0.391468

14 PRINTING & PUBLISHING (27) 0.592874 0.639973 0.871224 0.520020
31 COMMUNICATION (48) 0.612630 0.614017 0.954277 0.535526
46 INSURANCE CARRIERS (63) 0.612974 0.689905 0.881111 0.421046
54 AUTO REPAIR,SERV.,GARAGES (75) 0.613721 0.618591 0.968180 0.404816

4 NONMETAL MIN.·EX. FUELS (14) 0.685858 0.766676 0.873113 0.556316
51 HOTELS & OTHER LODGING (70) 0.688127 0.781957 0.882896 0.510509
3 FORESTRY (08) 0.707148 0.715172 0.972866 0.574509

47 INS. AGENTS, BROKERS (64) 0.753092 0.807292 0.932255 0.607780
45 SECURITY, COMM . BROKERS (62) 0 . 765627 0 . 885130 0 . 874956 0 . 598870
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53 BUSINESS SERVICES (73) 0.765814 0.733789 1.030168 0.794192
59 EDUCATIONAL SERVICES (82) 0.770625 0.828788 0.934577 0.635206
42 MISCELLANEOUS RETAIL (59) 0.783438 0.866481 0.910656 0.640202
19 STONE, CLAY» & GLASS (32) 0.800058 0.830679 0.919849 0.773293
50 HOLDING—OTH. INV.. OFF'S (67) 0.811733 0.868004 0.937210 0.715461
32 ELEC.,GAS,&SANITARY SERV. (49) 0.816414 0.835784 0.976255 0.753874

2 AGRI. SERVICES (07) 0.820428 0.842544 0.972866 0.686107
55 MISC. REPAIR SERVICES (76) 0.830714 0.813770 0.999519 0.775016
57 HEALTH SERVICES (80) 0.834922 0.867232 0.968532 0.715056
27 TRUCKING & WAREHOUSING (42) 0.846862 0.890547 0.948547 0.687178
25 MISC. MANUFACTURING IND'S (39) 0.852367 0.851119 0.929393 0.949719
23 ELECTRIC & ELEC. EQUIP. (36) 0.854581 0.875843 0.930578 0.872171
33 WHLSALE—DURABLE-GOODS (50) 0.855434 0.930754 0.918837 0.761066
60 SOCIAL SERVICES (83) 0.858230 0.917521 0.947751 0.765951
61 MEMBERSHIP ORGANIZATIONS (86) 0.865488 0.868046 0.985841 0.816936
52 PERSONAL SERVICES (72) 0.868371 0.881766 0.976512 0.803902
58 LEGAL SERVICES (81) 0.873391 0.918775 0.954852 0.762880
30 TRANSPORTATION SERVICES (47) 0.878296 0.915921 0.954202 0.799499
44 CREDIT AGENCIES EX. BANKS (61) 0.890614 0.905922 0.977831 0.946229
11 LUMBER & WOOD PROD. (24) 0.894508 0.857644 0.998513 0.967810
9 TOBACCO MANUFACTURES (21) 0.904819 0.932667 0.947668 0.932063

34 WHLSALE—NONDURABLE GOODS (51) 0.905023 0.937995 0.965452 0.829151
24 TRANSPORTATION EQUIPMENT (37) 0.908427 0.907172 0.978421 0.911331
17 RUBBER & MISC. PLASTICS (30) 0.910928 0.883337 1.014483 0.910203
18 LEATHER & LEATHER PROD. (31) 0.914348 0.891130 1.012954 0.909110
7 SPECIAL TRADE CONTRACTORS (17) 0.921552 0.942207 0.954413 0.960046

20 PRIMARY METAL PROD. (33) 0.927322 0.906370 0.962305 0.981386
29 TRANSPORTATION BY AIR (45) 0.936058 0.917556 0.988106 1.001118
22 MACHINERY, EXCEPT ELEC. (35) 0.939193 0.920886 0.997011 0.982440
56 AMUSEMENT & RECREATION (79) 0.954968 0.950048 0.999947 0.943256
26 LOCAL PASS. TRANSIT (41) 0.963199 0.926738 0.990459 1.115402
62 MISCELLANEOUS SERVICES (89) 0.963232 0.975336 0.985887 0.894446
21 FABRICATED METAL PROD. (34) 0.983011 0.965915 0.986110 1.055455
10 TEXTILE MILL PROD. (22) 0.996371 0.965908 1.001100 1.119433
39 APPAREL & ACCESS. STORES (56) 0.998417 0.975883 1.001218 1.058465

8 FOOD & KINDRED PROD. (20) 1.001521 0.970240 0.970023 1.472141
15 CHEMICALS & ALLIED PROD. (28) 1.002701 0.970740 0.960500 1.140896
40 FURNITURE & HOME FURNISH. (57) 1.017722 0.994831 1.012092 1.051320

6 HEAVY CONST. CONTRACTORS (16) 1.025239 0.990561 1.016210 1.113676
13 PAPER & ALLIED PROD. (26) 1.030711 0.978757 1.010925 1.171765
35 BLDG. MAT.-GARDEN SUPPLY (52) 1.040239 1.009723 1.022962 1.081451
43 BANKING (60) 1.052380 1.002634 1.038432 1.186305
28 WATER TRANSPORTATION (44) 1.073536 1.010411 1.057506 1.088243
37 FOOD STORES (54) 1.088867 1.024930 1.048141 1.174296
41 EATING & DRINKING PLACES (58) 1.092778 1.017051 1.045511 1.389042
36 GENERAL MERCH. STORES (53) 1.100932 1.022383 1.056027 1.232726
38 AUTO. DEALERS·SERV. STAT. (55) 1.142541 1.052088 1.062564 1.302199

County Group 26
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SECTOR TOTAL N-CONS N·I/I FULL
46 REAL ESTATE (65) 0.566960 0.596291 0.939646 0.511418
30 COMMUNICATION (48) 0.573522 0.629153 0.903226 0.375306
47 COMB. REAL ESTATE, INS. (66) 0.693171 0.710011 0.960184 0.681674
26 WATER TRANSPORTATION (44) 0.695644 0.783536 0.893183 0.529964
44 INSURANCE CARRIERS (63) 0.758963 0.820149 0.931621 0.648962
60 MEMBERSHIP ORGANIZATIONS (86) 0.796555 0.861981 0.929048 0.684397
29 TRANSPORTATION SERVICES (47) 0.802347 0.900667 0.903222 0.662494
28 PIPE LINES—EX. NAT. GAS (46) 0.812405 0.822052 0.975490 0.804795
45 INS. AGENTS, BROKERS (64) 0.812710 0.864183 0.946413 0.679274
49 HOTELS & OTHER LODGING (70) 0.841458 0.893223 0.949203 0.736996
22 TRANSPORTATION EQUIPMENT (37) 0.842779 0.889956 0.950604 0.710759
61 MISCELLANEOUS SERVICES (89) 0.844682 0.917746 0.929049 0.731028

1 AGRICULTURE 0.846065 0.861662 0.957960 0.845351
59 SOCIAL SERVICES (83) 0.854828 0.938007 0.927361 0.717513
48 HOLDING-OTH. INV.. OFF’S (67) 0.860751 0.898370 0.960183 0.786579
58 EDUCATIONAL SERVICES (82) 0.888813 0.928180 0.960721 0.828119
32 WHLSALE-DURABLE—GOODS (50) 0.897914 0.962376 0.943510 0.805049

3 FORESTRY (08) 0.899384 0.906502 0.974517 0.913322
4 FISHING,HUNTING,&TRAPPING (09) 0.899444 0.906532 0.974517 0.913292
2 AGRI. SERVICES (07) 0.927770 0.945476 0.974548 0.919216

16 RUBBER & MISC. PLASTICS (30) 0.929072 0.938760 0.985563 0.907704
43 CREDIT AGENCIES EX. BANKS (61) 0.929867 0.944872 0.982561 0.919605
31 ELEC.,GAS,&SANITARY SERV. (49) 0.934660 0.948211 0.984739 0.932340
27 TRANSPORTATION BY AIR (45) 0.940236 0.993521 0.955783 0.854674
25 TRUCKING & WAREHOUSING (42) 0.943330 0.961251 0.970004 0.953709
6 GENERAL BLDG. CONTRACTORS (15) 0.960814 0.954713 0.988696 1.047619

17 STONE, CLAY, & GLASS (32) 0.961593 0.963767 0.991242 0.984430
21 ELECTRIC & ELEC. EQUIP. (36) 0.965873 0.975319 0.986349 0.967427
15 CHEMICALS & ALLIED PROD. (28) 0.969204 0.966105 0.994834 1.016864
12 LUMBER & WOOD PROD. (24) 0.983932 0.992906 0.980846 1.028164
5 NONMETAL MIN.-EX. FUELS (14) 0.985807 0.991405 0.987590 1.023965

11 APPAREL & OTHER PROD. (23) 0.986972 0.981209 1.000594 1.027419
24 LOCAL PASS. TRANSIT (41) 0.987017 0.990603 0.988810 1.029625
38 APPAREL & ACCESS. STORES (56) 1.001572 0.998232 0.991060 1.062531
14 PRINTING & PUBLISHING (27) 1.002550 1.002658 0.983080 1.088551
23 INSTRUMENTS & REL. PROD. (38) 1.003745 1.003639 0.995477 1.050314

8 SPECIAL TRADE CONTRACTORS (17) 1.004730 0.994622 1.004158 1.049167
10 TEXTILE MILL PROD. (22) 1.005840 1.002604 0.996355 1.066729
18 PRIMARY METAL PROD. (33) 1.008291 1.003941 0.995538 1.071054
7 HEAVY CONST. CONTRACTORS (16) 1.009193 0.999540 1.005975 1.054416

52 AUTO REPAIR,SERV.,GARAGES (75) 1.009604 1.021034 0.988542 1.020951
19 FABRICATED METAL PROD. (34) 1.011987 1.008673 1.000141 1.051299
57 LEGAL SERVICES (81) 1.016601 1.016008 0.996554 1.065071
33 WHLSALE·NONDURABLE GOODS (51) 1.016655 1.014239 1.002002 1.049870
20 MACHINERY, EXCEPT ELEC. (35) 1.018699 1.017537 0.997240 1.073708
41 MISCELLANEOUS RETAIL (S9) 1.019062 1.005164 0.996239 1.140508
56 HEALTH SERVICES (80) 1.025000 1.009365 1.008713 1.096335
39 FURNITURE 8, HOME FURNISH. (57) 1. 034621 1.012203 1. 015729 1 .105627
35 GENERAL MERCH. STORES (53) 1.036167 1. 010984 1. 013804 1.119385
9 FOOD 8, KINDRED PROD. (20) 1.036477 1. 027594 1. 004876 1.100435
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34 BLDG. MAT.—GARDEN SUPPLY (52) 1.038910 1.020607 1.013933 1.112594
37 AUTO. DEALERS-SERV. STAT. (55) 1.044049 1.016064 1.014902 1.141443
36 FOOD STORES (54) 1.044872 1.017145 1.020315 1.126044
54 MOTION PICTURES (78) 1.052487 1.030525 1.016922 1.148242
42 BANKING (60) 1.057536 1.021504 1.027382 1.158606
55 AMUSEMENT & RECREATION (79) 1.073635 1.038779 1.028332 1.183859
13 PAPER & ALLIED PROD. (26) 1.076136 1.053182 1.015773 1.194318
50 PERSONAL SERVICES (72) 1.080039 1.038176 1.030042 1.212841
53 MISC. REPAIR SERVICES (76) 1.129878 1.088303 1.034025 1.299240
40 EATING & DRINKING PLACES (58) 1.131800 1.096238 1.022799 1.277958
51 BUSINESS SERVICES (73) 1.539542 1.535455 1.034638 1.738633

Appendix C 211



APPENDIX Q

This appendix presents the results of changing household income for each
household group by $1,000,000 for each version of each regional model.
THIEL is the household inequality impact. CHNG IQ is the change in overall
inequality including the $1,000,000 change. CHNG Y is the ratio of total
household income after the transfer to household income before the
transfer, e.g., it is the standard I-O income multiplier. TOTAL Y is total
household income.

County Group 1

Full Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.023125 0.869583 1.028411 42846820
INCOME GROUP 4 0.023145 0.958664 1.026533 42768580
INCOME GROUP 2 0.023190 0.926487 1.027047 42789970
INCOME GROUP 5 0.023294 0.971237 1.026594 42771120
INCOME GROUP 3 0.023321 0.942373 1.026654 42773620
INCOME GROUP 6 0.023447 0.982910 1.026421 42763890
INCOME GROUP 8 0.023619 1.012203 1.026148 42752520
INCOME GROUP 7 0.023636 0.992513 1.026231 42756000
INCOME GROUP 9 0.023669 1.028030 1.025987 42745810
INCOME GROUP 10 0.023723 1.049963 1.025870 42740960
INCOME GROUP 12 0.023923 1.112903 1.025198 42712950
INCOME GROUP 11 0.023993 1.084508 1.025718 42734630

Direct Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 4 0.023076 0.958919 1.025822 42738930
INCOME GROUP 1 0.023102 0.869975 1.027152 42794350
INCOME GROUP 2 0.023176 0.926803 1.026176 42753690
INCOME GROUP 5 0.023280 0.971518 1.025864 42740710
INCOME GROUP 3 0.023328 0.942650 1.025898 42742100
INCOME GROUP 6 0.023490 0.983182 1.025745 42735720
INCOME GROUP 8 0.023695 1.012458 1.025549 42727560
INCOME GROUP 7 0.023729 0.992764 1.025608 42730020
INCOME GROUP 9 0.023740 1.028271 1.025438 42722930
INCOME GROUP 10 0.023817 1.050209 1.025352 42719390
INCOME GROUP 12 0.024104 1.113094 1.024870 42699290
INCOME GROUP 11 0 . 024187 1 . 084752 1 . 025244 42714880
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No Consumption Linkage Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.000000 0.870989 1.024002 42663120
INCOME GROUP 2 0.000000 0.927612 1.024002 42663120
INCOME GROUP 3 0.000000 0.943359 1.024002 42663120
INCOME GROUP 4 0.000000 0.959599 1.024002 42663120
INCOME GROUP 5 0.000000 0.972260 1.024002 42663120
INCOME GROUP 6 0.000000 0.983885 1.024002 42663120
INCOME GROUP 7 0.000000 0.993390 1.024002 42663120
INCOME GROUP 8 0.000000 1.013109 1.024002 42663120
INCOME GROUP 9 0.000000 1.028889 1.024002 42663120
INCOME GROUP 10 0.000000 1.050837 1.024002 42663120
INCOME GROUP 11 0.000000 1.085360 1.024002 42663120
INCOME GROUP 12 0.000000 1.113572 1.024002 42663120

No Interindustry Linkage Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 4 0.023107 0.958871 1.025955 42744480
INCOME GROUP 1 0.023133 0.869905 1.027382 42803960
INCOME GROUP 2 0.023201 0.926746 1.026335 42760320
INCOME GROUP 5 0.023299 0.971466 1.026000 42746380
INCOME GROUP 3 0.023344 0.942599 1.026037 42747880
INCOME GROUP 6 0.023494 0.983131 1.025872 42741030
INCOME GROUP 8 0.023685 1.012410 1.025662 42732260
INCOME GROUP 7 0.023715 0.992717 1.025725 42734900
INCOME GROUP 9 0.023729 1.028225 1.025542 42727300
INCOME GROUP 10 0.023796 1.050161 1.025451 42723500
INCOME GROUP 12 0.024059 1.113057 1.024934 42701930
INCOME GROUP 11 0.024138 1.084704 1.025335 42718640

Total Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.025736 0.868818 1.033077 43041210
INCOME GROUP 2 0.025992 0.925801 1.030386 42929110
INCOME GROUP 4 0.026251 0.958136 1.029344 42885680
INCOME GROUP 3 0.026292 0.941782 1.029603 42896470
INCOME GROUP 5 0.026399 0.970644 1.029477 42891210
INCOME GROUP 6 0.026527 0.982320 1.029144 42877360
INCOME GROUP 7 0.026909 0.991969 1.028838 42864600
INCOME GROUP 8 0 . 026941 1 . 011612 1. 028659 42857150
INCOME GROUP 9 0 .027189 1 .027498 1 . 028340 42843850
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INCOME GROUP 10 0 . 027311 1. 049391 1 . 028116 42834500
INCOME GROUP 12 0 . 027489 1 .112366 1 . 026636 42772840
INCOME GROUP 11 0 . 027540 1 . 083933 1 . 027794 42821110
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County Group 8

.. Full Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.035486 0.853731 1.034223 34391680
INCOME GROUP 2 0.035895 0.929500 1.032951 34349390
INCOME GROUP 4 0.036058 0.963285 1.032440 34332410
INCOME GROUP 3 0.036063 0.944886 1.032522 34335130
INCOME GROUP 5 0.036101 0.984879 1.032437 34332280
INCOME GROUP 6 0.036771 0.992700 1.032269 34326720
INCOME GROUP 12 0.036802 1.146345 1.031065 34286680
INCOME GROUP 7 0.036948 1.002562 1.032084 34320560
INCOME GROUP 8 0.036969 1.025796 1.031975 34316940
INCOME GROUP 11 0.037000 1.114966 1.031511 34301520
INCOME GROUP 10 0.037003 1.075869 1.031682 34307200
INCOME GROUP 9 0.037058 1.046159 1.031827 34312010

Direct Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.035280 0.853667 1.033425 34365160
INCOME GROUP 2 0.035796 0.929500 1.032397 34330980
INCOME GROUP 4 0.035978 0.963286 1.031998 34317710
INCOME GROUP 3 0.035986 0.944884 1.032056 34319630
INCOME GROUP 5 0.036027 0.984885 1.031996 34317620
INCOME GROUP 12 0.036842 1.146384 1.030886 34280720
INCOME GROUP 6 0.036846 0.992705 1.031868 34313380
INCOME GROUP 7 0.037048 1.002576 1.031714 34308250
INCOME GROUP 11 0.037071 1.115003 1.031250 34292830
INCOME GROUP 8 0.037074 1.025821 1.031629 34305420‘ INCOME GROUP 10 0.037096 1.075889 1.031390 34297480
INCOME GROUP 9 0.037158 1.046182 1.031510 34301460

No Consumption Linkage Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.000000 0.853607 1.030072 34253650
INCOME GROUP 2 0.000000 0.929609 1.030072 34253650
INCOME GROUP 3 0.000000 0.944965 1.030072 34253650
INCOME GROUP 4 0.000000 0.963414 1.030072 34253650
INCOME GROUP 5 0.000000 0.985010 1.030072 34253650
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INCOME GROUP 6 0.000000 0.992800 1.030072 34253650
INCOME GROUP 7 0.000000 1.002707 1.030072 34253650
INCOME GROUP 8 0.000000 1.025989 1.030072 34253650
INCOME GROUP 9 0.000000 1.046337 1.030072 34253650
INCOME GROUP 10 0.000000 1.075999 1.030072 34253650
INCOME GROUP 11 0.000000 1.115211 1.030072 34253650
INCOME GROUP 12 0.000000 1.146585 1.030072 34253650

No Interindustry Linkage Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.035356 0.853675 1.033617 34371540
INCOME GROUP 2 0.035841 0.929497 1.032530 34335390
INCOME GROUP 4 0.036012 0.963279 1.032109 34321380
INCOME GROUP 3 0.036022 0.944881 1.032169 34323400
INCOME GROUP 5 0.036062 0.984879 1.032105 34321280
INCOME GROUP 12 0.036823 1.146372 1.030932 34282260
INCOME GROUP 6 0.036834 0.992699 1.031971 34316780
INCOME GROUP 7 0.037027 1.002569 1.031807 34311360
INCOME GROUP 8 0.037049 1.025811 1.031717 34308370
INCOME GROUP 11 0.037056 1.114989 1.031317 34295060
INCOME GROUP 10 0.037067 1.075881 1.031465 34299980
INCOME GROUP 9 0.037133 1.046173 1.031591 34304180

Total Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.038411 0.854856 1.041723 34641100
INCOME GROUP 2 0.038841 0.929930 1.038174 34523060
INCOME GROUP 3 0.039351 0.945378 1.037221 34491380
INCOME GROUP 4 0.039492 0.963738 1.036896 34480590
INCOME GROUP 5 0.039708 0.985375 1.037060 34486020
INCOME GROUP 6 0.040068 0.993144 1.036611 34471090
INCOME GROUP 7 0.040428 1.002912 1.036232 34458500
INCOME GROUP 8 0.040625 1.026052 1.036008 34451060
INCOME GROUP 9 0.040996 1.046450 1.035598 34437420
INCOME GROUP 10 0.041229 1.076215 1.035305 34427670
INCOME GROUP 11 0.041677 1.115117 1.034862 34412950
INCOME GROUP 12 0.041750 1.146284 1.033370 34363320
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County Group 24

Full Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.018968 0.860326 1.020821 58982260
INCOME GROUP 2 0.020268 0.915326 1.019810 58923880
INCOME GROUP 3 0.021931 0.929107 1.019496 58905750,
INCOME GROUP 4 0.022428 0.942684 1.019435 58902210
INCOME GROUP 5 0.023148 0.947570 1.019466 58903980
INCOME GROUP 6 0.023254 0.957890 1.019328 58896000
INCOME GROUP 7 0.024546 0.962520 1.019212 58889330
INCOME GROUP 8 0.025275 0.982196 1.019124 58884200
INCOME GROUP 9 0.026724 1.000559 1.019027 58878630
INCOME GROUP 10 0.027884 1.024755 1.018933 58873160
INCOME GROUP 11 0.029968 1.055419 1.018807 58865910
INCOME GROUP 12 0.030195 1.092455 1.018356 58839860

Direct Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.019954 0.860863 1.019884 58928130
INCOME GROUP 2 0.021825 0.915765 1.019143 58885330
INCOME GROUP 3 0.024181 0.929530 1.018917 58872260
INCOME GROUP 4 0.024833 0.943088 1.018878 58870000
INCOME GROUP 5 0.025879 0.947927 1.018902 58871380
INCOME GROUP 6 0.026043 0.958251 1.018800 58865540
INCOME GROUP 7 0.027910 0.962859 1.018716 58860620
INCOME GROUP 8 0.028926 0.982539 1.018653 58857000
INCOME GROUP 9 0.031046 1.000841 1.018584 58853000
INCOME GROUP 10 0.032774 1.025071 1.018513 58848950
INCOME GROUP 11 0.035883 1.055707 1.018421 58843630
INCOME GROUP 12 0.036218 1.092674 1.018088 58824340

No Consumption Linkage Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.000000 0.862419 1.017307 58779260
INCOME GROUP 2 0.000000 0.917049 1.017307 58779260
INCOME GROUP 3 0.000000 0.930827 1.017307 58779260
INCOME GROUP 4 0.000000 0.944380 1.017307 58779260
INCOME GROUP 5 0.000000 0.949130 1.017307 58779260
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INCOME GROUP 6 0.000000 0.959429 1.017307 58779260
INCOME GROUP 7 0.000000 0.963961 1.017307 58779260
INCOME GROUP 8 0.000000 0.983655 1.017307 58779260
INCOME GROUP 9 0.000000 1.001711 1.017307 58779260
INCOME GROUP 10 0.000000 1.026137 1.017307 58779260
INCOME GROUP 11 0.000000 1.056692 1.017307 58779260
INCOME GROUP 12 0.000000 1.093421 1.017307 58779260

No Interindustry Linkage Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.020574 0.860737 1.020097 58940450
INCOME GROUP 2 0.022345 0.915660 1.019295 58894110
INCOME GROUP 3 0.024564 0.929424 1.019050 58879950
INCOME GROUP 4 0.025173 0.942985 1.019008 58877500
INCOME GROUP 5 0.026145 0.947830 1.019033 58879000
INCOME GROUP 6 0.026296 0.958155 1.018924 58872670
INCOME GROUP 7 0.028034 0.962768 1.018832 58867340
INCOME GROUP 8 0.028977 0.982447 1.018764 58863420
INCOME GROUP 9 0.030928 1.000769 1.018689 58859080
INCOME GROUP 10 0.032523 1.024982 1.018613 58854700
INCOME GROUP 11 0.035379 1.055624 1.018513 58848940
INCOME GROUP 12 0.035685 1.092612 1.018152 58828060

Total Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.019546 0.858165 1.025286 59240250
INCOME GROUP 2 0.020456 0.913522 1.022928 59104050
INCOME GROUP 3 0.021344 0.927315 1.022277 59066380
INCOME GROUP 4 0.021815 0.941008 1.022037 59052560
INCOME GROUP 6 0.022047 0.956271 1.021855 59042000
INCOME GROUP 5 0.022115 0.946056 1.022146 59058820
INCOME GROUP 7 0.023092 0.961033 1.021607 59027690
INCOME GROUP 8 0.023303 0.980605 1.021443 59018190
INCOME GROUP 9 0.024369 0.999330 1.021184 59003250
INCOME GROUP 10 0.025054 1.023273 1.020980 58991460
INCOME GROUP 11 0 . 026382 1 . 054064 1 . 020687 58974530

A

INCOME GROUP 12 0.026757 1.091451 1.019635 58913760
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County Group 26

Full Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.031503 0.881846 1.032196 38136050
INCOME GROUP 2 0.032012 0.937408 1.030651 38078970
INCOME GROUP 4 0.032237 0.966709 1.030056 38057000
INCOME GROUP 3 0.032632 0.953267 1.030210 38062670
INCOME GROUP 5 0.032686 0.981512 1.030126 38059590
INCOME GROUP 6 0.033204 0.989770 1.029907 38051510
INCOME GROUP 7 0.033656 0.998203 1.029716 38044430
INCOME GROUP 8 0.033893 1.014809 1.029608 38040440
INCOME GROUP 9 0.034275 1.029736 1.029437 38034140
INCOME GROUP 10 0.034582 1.050577 1.029296 38028920
INCOME GROUP 12 0.035250 1.102029 1.028473 37998510
INCOME GROUP 11 0.035383 1.077202 1.029115 38022220

Direct Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.031224 0.882107 1.030758 38082940
INCOME GROUP 2 0.031809 0.937630 1.029645 38041820
INCOME GROUP 4 0.031882 0.966889 1.029227 38026360
INCOME GROUP 5 0.032426 0.981725 1.029280 38028320
INCOME GROUP 3 0.032505 0.953453 1.029330 38030190
INCOME GROUP 6 0.033038 0.989955 1.029133 38022910
INCOME GROUP 7 0.033592 0.998367 1.028990 38017600
INCOME GROUP 8 0.033812 1.014979 1.028913 38014770
INCOME GROUP 9 0.034217 1.029892 1.028791 38010260
INCOME GROUP 10 0.034577 1.050739 1.028687 38006430
INCOME GROUP 12 0.035402 1.102154 1.028093 37984460
INCOME GROUP 11 0.035617 1.077379 1.028557 38001600

No Consumption Linkage Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.000000 0.882835 1.027066 37946530
INCOME GROUP 2 0.000000 0.938260 1.027066 37946530
INCOME GROUP 3 0.000000 0.953982 1.027066 37946530
INCOME GROUP 4 0.000000 0.967446 1.027066 37946530
INCOME GROUP 5 0.000000 0.982369 1.027066 37946530
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INCOME GROUP 6 0.000000 0.990508 1 .027066 37946530
INCOME GROUP 7 0 . 000000 0 . 998828 1 . 027066 37946530
INCOME GROUP 8 0.000000 1.015474 1.027066 37946530
INCOME GROUP 9 0.000000 1.030333 1.027066 37946530
INCOME GROUP 10 0.000000 1.051214 1.027066 37946530
INCOME GROUP 11 0.000000 1.077842 1.027066 37946530
INCOME GROUP 12 0.000000 1.102489 1.027066 37946530

No Interindustry Linkage Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.031361 0.882065 1.031048 38093630
INCOME GROUP 2 0.031906 0.937588 1.029847 38049270
INCOME GROUP 4 0.031973 0.966851 1.029396 38032600
INCOME GROUP 5 0.032484 0.981679 1.029453 38034700
INCOME GROUP 3 0.032556 0.953415 1.029507 38036720
INCOME GROUP 6 0.033051 0.989913 1.029294 38028860
INCOME GROUP 7 0.033566 0.998330 1.029139 38023120
INCOME GROUP 8 0.033769 1.014938 1.029057 38020070
INCOME GROUP 9 0.034140 1.029854 1.028925 38015210
INCOME GROUP 10 0.034473 1.050697 1.028813 38011070
INCOME GROUP 12 0.035234 1.102123 1.028172 37987400
INCOME GROUP 11 0.035436 1.077336 1.028672 38005850

Total Model

INCOME GROUP THIEL CHNG IQ CHNG Y TOTAL Y

INCOME GROUP 1 0.034492 0.881556 1.037588 38335270
INCOME GROUP 2 0.035077 0.937060 1.034447 38219250
INCOME GROUP 4 0.035643 0.966430 1.033242 38174700
INCOME GROUP 3 0.035758 0.952979 1.033553 38186200
INCOME GROUP 5 0.036056 0.981133 1.033407 38180800
INCOME GROUP 6 0.036442 0.989453 1.032993 38165520
INCOME GROUP 7 0.036901 0.997958 1.032634 38152250
INCOME GROUP 8 0.037225 ·1.014498 1.032434 38144850
INCOME GROUP 9 0.037772 1.029521 1.032079 38131740
INCOME GROUP 10 0.038043 1.050251 1.031811 38121830
INCOME GROUP 12 0.038567 1.101741 1.030097 38058500
INCOME GROUP 11 0.038622 1.076807 1.031441 38108170
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