AN ANALYSIS OF MERCHANT WHOLESALER
CONSUMER GOOD COMMODITY LINE
DISTRIBUTION CHANNELS

Thesis for the Degree of Ph.D.
MICHIGAN STATE UNIVERSITY
FREDERICK GEORGE BEAN
1971



PSP AN

A

3 1293 0100

This is to certify that the
thesis entitled

AN ANALYSIS OF MERCHANT WHOLESALER
CONSUMER GOOD COMMODITY LINE
DISTRIBUTION CHANNELS

presented by

Frederick George Bean

has been accepted towards fulfillment
of the requirements for

Ph.D. degree in Marketing &
Transportation
Administration

Date%“ ’R

©-7639

LIZRARY

Michigan State
University .




0CT 0 6 2001



ABSTRACT

AN ANALYSIS OF MERCHANT WHOLESALER
CONSUMER GOOD COMMODITY LINE
DISTRIBUTION CHANNELS

By

Frederick George Bean

Statement of Purpose

There were two purposes for this study. The first
was to identify economic and distribution channel factors
that are associated with certain characteristics of the
merchant wholesaling sector of consumer good commodity line
distribution channels. With knowledge of these factors,
the individual merchant wholesaler might be better able to
adjust his activities and services to meet the present and
future needs of his suppliers and customers. The second
purpose of this study was to analyze the application of
techniques proposed to provide more efficient estimates of
regression coefficients. The analysis of these techniques
may aid in the identification of situations where they

should or should not be applied.
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Procedure

Four consumer good commodity line distribution
channels were selected for analysis. These were the all
commodity or aggregate channel and the drug, liquor, and
lumber commodity line channels. The period 1948 to 1967
was studied using United States Bureau of Census data. The
characteristics of the merchant wholesaling sector (de-
pendent variables) selected were: sales per capita,
establishments per capita, and sales per establishment.
The economic and distribution channel factors (independent
variables) selected were: personal income per capita, mean
nonagricultural employment as a percentage of total em-
ployment, population per square mile; all commodity
retailers sales per capita, establishments per capita,
sales per establishment; all commodity manufacturers value
added per capita, establishments per capita, value added
per establishment; all commodity merchant wholesalers
sales per capita, establishments per capita, sales per
establishment; commodity line retailers sales per capita,
establishments per capita, sales per establishment;
commodity line manufacturers value added per capita,
establishments per capita, and value added per establish-
ment.

To provide the most efficient estimates of the
regression coefficients computational techniques employing

multiple sets of data were used. The results computed by
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Van Tassell using the Efficient Estimator Fortran Program
(EFFEST) were compared with the estimates in this study
calculated using the Zellner-Aitken (ZA) and least-

squares (LS) techniques.

Findings

In each channel, significant associations were
found between combinations of merchant wholesaling sector
characteristics and the economic and channel factors
studied. These combinations varied from channel to
channel. For example, there was a significant associ-
ation between per capita drug merchant wholesaling sales
and the independent variable, per capita all commodity
merchant wholesaling sales. The association between the
per capita liquor merchant wholesaling sales and the same
independent variable, on the other hand, was only mar-
ginally significant. The association between the per
capita lumber merchant wholesaling sales and the same
independent variable was not significant. These differ-
ences in the significance of factors from channel to
channel reflect the varied character of merchant whole-
saling channels in the United States. Additionally,
shifts of regression coefficients between the dependent
and independent variables were found. Although not all
were statistically significant over the period of the

study shifts were found in every channel. These findings
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reveal the need for the merchant wholesalers in every
channel to analyze their unique, dynamic situation.

The regression coefficients by Van Tassel using
EFFEST and those calculated in this study using ZA and LS
were compared. It was concluded that the conditions neces-
sary for applying EFFEST and ZA were not met. 1In addition,
the regression coefficients calculated using these esti-
mators resulted in biased estimates. Since the least-
squares does not have these shortcomings, it was employed

in this study.

lCharles E. Van Tassel, An Analysis of Factors
Influencing Retail Sales (East Lansing: Bureau of Business
and Economic Research, Michigan State University, 1966).
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CHAPTER I

INTRODUCTION

Statement of Purpose

There were two basic purposes for this study. The
first was to identify those economic and distribution
channel factors that are associated with certain charac-
teristics of the merchant wholesaler sector of consumer
good commodity line distribution channels. The second
purpose was to analyze the application of techniques pro-

posed to improve the estimates of regression coefficients

using multiple sets of data. The economic factors selected

for study were: personal income per capita, mean nonagri-
cultural employment as a percentage of total employment,
and population per square mile. The distribution channel
factors selected were: all commodity retailers sales per
capita, establishments per capita, sales per establish-
ment; all commodity manufacturers value added per capita,
establishments per capita, value added per establishment;
all commodity merchant wholesalers sales per capita,
establishments per capita, sales per establishment;
commodity line retailers sales per capita, establishments

per capita, sales per establishment; commodity line



manufacturers value added per capita, establishments per
capita, and value added per establishment.

Merchant wholesalers are wholesalers that take
title to the goods they sell to other wholesalers, re-
tailers, manufacturers, and various institutions. A
simplified view of the merchant wholesaler distribution
channel for a consumer good commodity line would have four
basic sectors. They are the manufacturing, wholesale,
retail, and consumer sectors. The basic relationships of
a simplified consumer good commodity line distribution
channel sectors are shown in Figure 1.1. It is this type

of channel that was the basis for the study.

Manufacturing Sector

*
y

Merchant Wholesaler Sector

*
Y

Retail Sector

*

i

Consumer

*The arrows indicate the flow of ownership.

Figure 1.1. The Relationship of the Merchant Wholesaler
Distribution Channel Sectors for a Consumer
Good Commodity Line



The individual merchant wholesaler should be aided
by the identification of those environmental factors associ-
ated with the characteristics of the merchant wholesale
sector. With knowledge of these factors, the merchant
wholesaler will then be better able to adjust his activi-
ties and services to meet the present and future needs of
his suppliers and customers.

As noted earlier the second purpose of this study
was to analyze the application of techniques proposed to
improve the estimates of regression coefficients using
multiple sets of data. The results obtained by Van Tassel
(18:9) using the Efficient Estimator Fortran Program
(EFFEST) were compared with the estimates in this study
using the Zellner-Aikten (ZA) and least-squares (LS)
techniques.

The analysis of these techniques should aid in the
identification of situations where they should or should

not be applied.

Terms and Definitions of Wholesaling

A difficulty encountered in the study of whole-
saling is the lack of clear nomenclature in this area of
business activity. This situation is described by Schultz

(17:175):

No topic in Marketing is more booby-trapped with mis-

understandings and misleading generalizations, for the
advanced scholar as well as for the beginning student,
than that of wholesaling. In part this is due to the

grievous lack, until very recent years, of



comprehensive information on the organization and
activities of the many varieties of wholesaling
middlemen. Wholesaling has been, and still is, the
Dark Continent of American Marketing study. 1In part
this is due to confusion of business nomenclature in
this field, in part to the conflicting bases of classi-
fication applied to such data as have been collected
and published. Furthermore, the operations of whole-
saling middlemen are characterized by extreme oper-
ational and organizational flexibility, so that most
generalizations about them require complicating
qualifications and may hold true only temporarily.

This section presents the terminology and defi-
nitions used throughout this study. Unless otherwise
noted, these definitions are the contribution of Beckman, .
Engle, and Buzzell (11). Much of their effort is based on
the work of Beckman who developed many definitions used in

the Census of Business.

Wholesaling

Wholesaling includes all marketing transactions in
which the purchaser is actuated solely by a profit or
business motive in making the purchase and in which, if
the goods are bought from a concern operating substanti-
ally as a retail establishment and such goods are not
intended for resale, the quantity is materially in excess
of that which might reasonably be purchased by an ultimate

consumer.

Wholesale Transaction

Three possible criteria for delineating between a

wholesale sale and retail sale exist. They are:



1. Status or motivation of the purchaser, i.e., the
position of the customer and his purpose in making

the purchase.

2. The quantity of goods involved in the transaction.

3. Method of operation of the concern.

From these possibilities the status or motivation
of the purchaser was chosen as the most basic criterion.
Therefore, the resulting definition of a wholesale trans-
action is that it is one in which the purchaser does not
buy for his own private or personal use or that of his
family and friends, but is actuated instead by a profit or

business motive in making the purchase.

Wholesaling Middleman

A business unit whose major activity is wholesaling

on either a merchant or agent basis (17:642).

Wholesaler

A business unit which buys and resells merchandise
to retailers and other merchants and/or to industrial,
institutional, and commercial users but one which, at the
same time, does not sell in significant amounts to con-
sumers. In the fields of basic materials, semi-finished
goods and tools and machinery, merchants of this type are

commonly known as distributors or supply houses (28:23).



Wholesale Establishment

The definition of this term is probably the most
flexible of any in the field of wholesaling. It seems to
be a function of who is attempting to define it and for
what purpose. Beckman, Engle, and Buzzell spend an entire
chapter (Chapter 3) providing the various definitions used.
The definitions and their origins are as follows:

Judicial View.--The authors note that the courts

have consistently used a functional basis in determining
the character of an establishment. In 1941, in the case

of Fleming vs. American Stores, Inc., the court held that
an "establishment" must be a separate and distinct place of
business. Generally the courts have held that the owner-
ship of the establishment is irrelevant in determining its
character; rather it is the functions which it performs
that determine its status.

Census View.--The United States Bureau of the

Census hold that to be classified for census purposes as
a wholesale establishment, a business unit must have over
50 per cent of its dollar volume at wholesale.

Fair Labor Standard Act.--For purposes of adminis-

tering the minimum wage laws (which do not apply to retail
establishments), the law is so phrased that any establish-
ment that has a "substantial" part of the total gross
receipts in non-retail selling is considered to be a

wholesale establishment and, hence, covered under the law.



At the present time, 25 per cent of total gross receipts
is considered "substantial."

Robinson Patman Act.--For purposes of administering

the legality of "functional discounts," any establishment
classified as a wholesale establishment is legally allowed
a "functional 'discount'" on the portion of the business

that it conducts on a wholesale basis.

Types of Wholesale Establishments

The Office of Statistical Standards classifies five
principal types of wholesale establishments. They are
(9:222):

l. Merchant wholesalers--wholesalers who take

title to the goods they sell, such as wholesale merchants
or jobbers, industrial distributors, voluntary group
wholesalers, exporters, importers, cash-and-carry whole-
salers, drop shippers, wagon distributors, retail cooper-
ative warehouses, terminal elevators, and cooperative buy-
ing associations;

2. sales branches and sales offices--(but not

retail stores) maintained by manufacturing or mining
enterprises apart from their plant or mines for the pur-
pose of marketing their products;

3. agents, merchandise, or commodity brokers

and commission merchants;

4. petroleum bulk stations; and




5. assemblers, buyers, and associations--engaged

in the cooperative marketing of farm products.

Wholesaling Structure.--The wholesaling structure

is defined as that complex of business establishments

which is constantly functioning so as to move products

of industry through the channels of trade from primary and
other producers to the retail outlets or to industrial
consumers. It includes all public and private agencies
(with certain exceptions noted below) which contribute,
as their major activity, to the physical flow of merchan-
dise or to change in ownership up to the point where the
goods reach the hands of retailers or industrial users.
(It excludes railroads, trucks, and pipe lines plus the
communications industry because these are highly differ-
entiated, and their main activity is not exclusively con-

fined to wholesaling functions.)

Operating Establishment

An operating establishment is an economic unit in
a single physical location which produces only one or
predominantly one good or service for which an industrial
code is provided. If the location performs two or more
activities for which separate Standard Industrial Classi-
fications (SIC's) exist, an attempt is made by the Bureau
of the Census to treat the location as two or more

separate establishments. Each is assigned a SIC on the



basis of the product or product line that is its major

activity.

The Background of the Problem

Although the current study is concentrated on the
merchant wholesaling type of wholesale establishment, this
background section begins with a consideration of all whole-
saler types. It then narrows to a consideration of the
various types of wholesalers and, especially, the merchant
wholesaler.

A review of the literature of wholesaling indicates
that very little effort has been made to study the wholesale
sector compared to the manufacturing or retail sectors.

A possible reason for the lack of literature in this area
may be a prevalent belief that the wholesaling sector is
very stable. However, a review of the Census data for the
period 1948-1967 (1,2,3,4,5,6,7,8) seems to indicate that
a considerable amount of change has taken place in the
United States economy. Moreover, much of this change
appears relevant to the wholesale sector and, especially,
the merchant wholesaler.

The data in Table 1.1 show the level of sales,
employment, and number of establishments in each of the
three channel sectors. The manufacturing sector is the
largest on the basis of the value of shipments or sales,

number of employees, and payroll.
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Considering only sales level, the second largest
sector would be wholesaling. However, on the basis of
payroll, the wholesaling sector is the smallest. And the
comparison on the basis of payroll (Table 1.1) may be the
most meaningful since this measurement may closely reflect
the amount that the sectors are paid for their services.
On this basis, the wholesale sector is less than one-fifth
the size of the manufacturing sector and two-thirds of the

retail sector.

The Literature

Considering the relative size of the sectors, the
wholesale sector has received a relatively small amount of
attention in the form of substantial publications. This
limited attention is reflected by the data in Table 1.2.
Less than 5 per cent of the publications directed toward
the three channel sectors considered wholesaling as a
major topic.

Table 1.2. Number of Publications Listed in the Cumulative
Book Index for the Topics of Production,

Wholesaling, and Retailing for the Period
January 1959 to July 1969.

Tobi Number of Topic Publications as

opic Publications Listed a Percentage of Total
Production 167 40
Wholesaling 20 5
Retailing 231 55

Source: Cumulative Book Index (1959-1969) (New York: The
H. W. Wilson Company) .
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This lack of interest in the literature of management and
education is noted by Lopota (21:130):

Although the wholesaling industry represents a major
segment of the U.S. economy, it is little understood
as an area, poorly defined, and considered by many to
be dying or even dead. This paradox is reflected
directly in the general literature of management,
which contains little about wholesaling despite the
fact that a large majority of our large companies have
a stake in it. Graduate schools of business neglect
wholesaling; witness the fact that the number of
courses they offer which deal with it can be counted
on the fingers of one hand. Business schools, uni-
versity extensions, the American Management Associ-
ation, and many other organizations very frequently
sponsor seminars on manufacturing, for instance, and
yet devote no attention to wholesaling, why? I sus-
pect that for many people the answer to this question
would be, "Well there's really nothing much to whole-
saling these days--it's a declining business function."
Nothing could be more mistaken.

The Changing Economic
Environment

The growth rates for selected sectors of the United
States economy are shown in Figure 1.2. Although the
trend is upwards for all sectors, there are differences in
the rate of increase.

Table 1.3 presents the percentage or share of
National Income (N.I.) contributed by each selected sector
in 1948 and 1967. 1In addition, the change in the per-
centage of National Income originating in each of the
selected sectors through the period 1948-1967 is provided.
There was a decrease in percentage of National Product
contributed by each of the three channel sectors: manu-

facturing, wholesaling, and retailing. The greatest
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Table 1.3. Level of National Income Originating in
Selected Sectors of the United States Economy
as Per cent of National Income (N.I.) in 1948
and 1967 and Per cent Change in Sector Share

of N.I.
Per cent Per cent zgrsgiggrcgizgz
Sector of 1948 of 1967 £
N.I. N.I. of N.I.
1948-1967
Manufacturing 30.6 29.9 - 2.3
Wholesaling 5.7 5.5 - 3.5
Retailing 12.0 9.5 -20.8
Services 8.9 12.0 +34.6

Source: Survey of Current Business, August, 1965, pp.
44-45; July, 1970, p. 21.

decrease was in the retailing sector where the relative
share contributed to N.I. decreased 20.8 compared to de-
creases of 2.3 and 3.5 per cent for manufacturing and
wholesaling respectively. During the same period the
relative share contributed to N.I. by the service in-
dustries increased 34.6 per cent. This service group in-
cludes categories such as hotel, automotive, legal, and
educational services. These shifts illustrate that changes
were occurring in the economic environment during the
period of the study.

Changes Among the Types of
Wholesale Operations

On the basis of sales, the merchant wholesaler is

the most important type of wholesale operation. It
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accounted for 45 per cent of the 1967 sales of the whole-
sale sector. The shares of the various types of wholesale
operations are shown in Table 1.4. Between 1948 and 1967
significant changes took place in the distribution of
sales among the five types of wholesale operations analy-
zed by the Bureau of the Census. It can be seen from
Table 1.4 that the merchant wholesalers' and manufacturers'
sales branches and offices increased their percentages of
total whole sale sales at the expense of the other three
wholesale types.

During the period 1948 to 1967, the merchant
wholesalers' sector grew from 129,117 to 212,993 establish-
ments (Table 1.5) an increase of 65 per cent. This growth
increased the merchant wholesalers' share of wholesale
establishments to 68.4 per cent. Notable during these
nineteen years was the fact that merchant wholesalers
experienced both a combination of slight relative growth
of total sales and a rapid growth in establishments com-
pared to other types of wholesalers. Such a combination
of trends has led to a slower growth rate for the merchant
wholesaler on the basis of sales per establishment than
the other types of wholesalers (Table 1.6). This differ-
ence is especially significant with respect to the manu-
facturer's sales comparison of these trends with the other
wholesaler types was not possible because of the lack of

data provided in the Census of Business on a commodity
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line basis. But a study analyzing the difference between
types of wholesalers on an all commodity basis is currently
under way at the University of California (22:91).

The last comparison of the merchant wholesaler
with the other types of wholesalers is made on the basis
of class-of-customer (Table 1.7). The percentage of sales
of the merchant wholesalers to retailers dropped from 46.8
to 40.8 per cent during the period 1948 to 1963. This
"loss" of sales has been offset in part by an increase in
level of sales to industrial and consumer users. These
changes are also reflected in the change in the level of
each sector's activities relative to G.N.P. presented in
Table 1.3.

The absolute and relative changes of the merchant
wholesalers compared to other types of wholesalers and
sectors of the economy are substantial. These changes
include wholesale market share of the various types of
wholesalers, number of establishments, sales per estab-
lishment of the wholesaler types, and class-of-customers
of wholesaler types.

The Selection of the Merchant
Wholesaler for Study

This study concentrated on the merchant whole-
saler type of distribution channel for a consumer good
commodity line. There are three major reasons for this

choice. First, this is the largest wholesaler type on
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the basis of total dollar sales and number of establish-
ments. It therefore represents the majority of wholesale
activity. Second, because of its independence, it is a
type of wholesale operation with the ability to shift its
efforts from one commodity line to another. Third, the
merchant wholesale type of wholesaler has been given the

most complete analysis by the Census of Business. The

Census of Business often provides data on only two whole-

saler categories. Those are total wholesale trade estab-

lishments and merchant wholesalers. Such limitation pre-

cludes the study of the other types of wholesale establish-

ments because the necessary detailed data are not available.

Selection of Data Sources

As stated earlier, a purpose of this study was to
analyze the association between the characteristics of the
merchant wholesaling sector and the characteristics of the
other channel sectors and the environment. Because it was
also relevant to study the assiciations over a period of
time so as to note changes occurring in channel structure,
existing secondary data sources were required. The
selected basic sources which provided the necessary data,

were the Census of Business, Census of Manufacturing, and

U.S. Census of Population.
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variable Selection

Characteristics (Dependent Variables)
Selected to Analyze the Merchant
Wholesaling Sector

The characteristics (or the dependent variables)
selected to describe the merchant wholesaler sector were
total dollar sales, establishments, and sales per estab-
lishment. The dollar sales figure was probably the best
single indicator of level of the activity in each of the
sectors. The establishment figure was used because it has
been changing considerably in the merchant wholesale
sector (129,117 in 1948 and 212,993 in 1967). And, in
order to provide consideration of the "average" merchant
wholesaler, the sales per establishment figures were in-
cluded.

Selection of Independent
Variables

The independent variables were selected from two
sources. First, the literature of marketing proposes a
number of associations between the members of the distri-
bution channel; that is, the association between the
wholesaling sector and the manufacturing and retailing
sectors. Second, other variables, economic and demographic
in nature, were considered for their possible association
with the wholesaling sector.

The relationship between the retail sector and

wholesale sector has long been considered one of the
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principles of marketing. Presenting some of these
principles in the marketing literature Bartels (10:62)
states:
Some (principles) have been taken verbatim from the
writings; others have not been accredited to par-
ticular writers because the generalizations are so
common in marketing it would be unjust to attribute
a statement of them to any one person.
One of the principles in this latter category
as outlined by Bartels was the following: "As changes
occur in the retail structure, changes will also occur in
the wholesale system"” (10:64). In the light of this
principle, it is interesting to note that a trend in
decentralization of manufacturing and retailing activity
in the United States has occurred. In the retail sector,
Tallman and Blomstrom (25:130) assert:
. . « retail outlets represents a catching-up of
retail institutions with the vast changes that have
taken place in consumer living habits, location, and
buying power since World War II. These changes have
generated a major revolution in the kinds of quanti-
ties of goods purchased by consumers, and in the
types and location of shopping which is convenient
and attractive to them.
And with respect to the manufacturing sector, Miller
(23:156) notes:
There seems to be present today a general agreement
on the wisdom of the decentralization of industry.
. « «» A majority of the branch factories newly
established by existing manufacturing concerns have
been located away from their central areas in less
concentrated industrial sectors of the country.
Taking the above facts into consideration, the important

question then becomes something like the following: when
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shifting of activity occurred in the manufacturing and
retailing sectors of the channel, did the merchant whole-
salers shift locations to meet them?

These shifts in the manufacturing and retailing
sectors present a problem to the wholesaler, whose majority
of sales are made to retailers. Does the wholesaler main-
tain his location near the centers of high population con-
centrations or move toward his retail customers who are
decentralizing? If the wholesaler does follow the move-
ment of the retailers, his sales should more closely
follow the patterns of retailers and the population distri-
bution.

An argument has been presented, that the whole-
salers should not follow these shifts. Miller contends
that (23:156):

It is an open question however, whether the whole-
saling industry will or should follow this de-
centralization of industrial employment and retail
business. . . . There is good reason to believe
that this general movement may not have much effect
on the present structure of wholesale locations.
Wholesaling is primarily a function suitable for
large and medium-sized cities . . .

To determine if wholesale activity has shifted with
movements in population density, the relationship between
the per capita merchant wholesale sales and population
density was studied. The relationship between per capita
merchant wholesale sales and per capita retail sales was

also examined. Both relationships were studied for the

period 1948-1967.



25

The decentralization of industrial employment was
noted previously. If such a shift takes place in a com-
modity line, does the merchant wholesaler shift the
location of his activity? Possible changes in merchant
wholesale sales, establishments, and sales per establish-
ment may have been associated with the value added,
establishments, and value added per establishment of the
manufacturing sector.

Because the merchant wholesalers depend upon
retailers for the majority of their sales, the association
of the wholesaling sector with the sales, establishments,
and sales per establishment characteristics of the retail-
ing sector were analyzed.

Three economic or demographic variables were in-
cluded to analyze their association with the dependent
variables. The first, personal income, was selected be-
cause it would seem to be a measurement of consumers'
potential for economic activity. Ideally, a measurement
such as disposable personal income should be used in a
study of the channels for consumer goods. Unfortunately,
these data are not available on the necessary geographic
basis. Nevertheless, the inclusion of the independent
variable, personal income, may indicate if there is an
association between certain characteristics of the mer-
chant wholesaling sectors of the channels studied and the
amount of income available to the population of a geo-

graphic unit.
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The second economic variable selected was mean
nonagricultural employment as a percentage of total employ-
ment. This variable was included to provide a measurement
of the association between the characteristics of the
merchant wholesaling sectors studied and a variable that
might reflect the level of economic development. The
finding of significant associations may indicate relation-
ships between the level of merchant wholesaling activity
and one measure of general economic development.

The third variable selected, population density,
is a demographic measurement. Tallman and Blomstrom (25)
have suggested that retailers have followed or adapted to
changes in consumer locations. Because this change has
been occurring in the retailing sector, it may have been
necessary for the merchant wholesaling sector to adjust.
They may have had to move their activities to provide the
services required by the retailing sector. The inde-
pendent variable, population per square mile, has been
selected to provide a test of the association between the
characteristics of the merchant wholesaling sector and
consumer location.

Two basic questions about the independent vari-
ables selected for analysis in this section seem reason-
able. First, do the selected characteristics have
significant association with the characteristics of the

merchant wholesaling channel sector? Second, do these
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associations shift over time? 1In Chapter VIII the results
of the study will be used in a consideration of these

questions.

Problem Statement

As stated earlier, one purpose of this study was
to analyze the association of selected independent charac-
teristics of the merchant wholesaler's environment with
selected characteristics of the merchant wholesaler. This
study was also conducted to determine if these associ-
ations shifted over a period of time. The independent
characteristics data available from Census sources were
compared to the values of the merchant wholesalers' total
sales, establishments, and sales/establishment by geo-
graphic division. These comparisons were made for the

Census years 1948, 1954, 1958, 1963, and 1967.

General Hypotheses

1. The selected characteristics of the merchant
wholesalers' sector of a distribution channel for
a given commodity line are associated with charac-
teristics describing the other sectors of the
commodity line distribution channel, the all
commodity distribution channel, and the economic

environment.
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The relationship between the selected charac-
teristics of the merchant wholesalers' sector of
the distribution channel and characteristics
describing the other sectors of the distribution
channel and economy will remain constant over a

period of time.

Limitations

The limitations of the research are:

The geographical areas selected were larger than
may have been desired. This was because the
smaller geographic units had less variation within
the individual areas and more among them. However,
when smaller geographic areas, such as states or
standard metropolitan statistical areas, were
considered, the data available were inadequate.
Because of the small numbers of establishments in
many categories, especially manufacturing, the
United States Bureau of Census does not reveal
sales or value added figures. To avoid disclosure
limitations, then, geographic divisions were used

in the analysis.

The product (or commodity) line sales were not
broken down by type of retailer and wholesaler

in the 1954 and 1958 Census. This did not allow
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a comparison of the merchant wholesalers with other

forms of wholesalers.

The value of the dollar was changing from period
to period during the study. The statistics used
in the analysis were not adjusted for this change
because adequate commodity line price indexes do

not exist.

The product lines selected were limited to those
lines where the necessary data detail was avail-

able for the three major sectors of the channel.

The commodity lines selected were limited to

those where the commodity line sales were signifi-
cant to all channel members. That is, one-half or
more of their sales were of the commodity line.
This limited the study to three commodity lines:

drugs, liquor, and lumber.

The macro approach used may not describe the
position of the individual merchant wholesaler
within the commodity line merchant wholesaler
channel. Rather, the approach describes the
mean averages which may not represent the situ-

ations of individual group members.

The first postwar Census of Business, including

data on retailing and wholesaling activity, was
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conducted in 1948. The first postwar Census of

Manufacturers was conducted in 1947. For this

census period it was necessary to use data that

was not gathered in the same census period.

Possible Contributions of Study

This study may provide aid to the individual
wholesaler constructing his plans for the future.
Although the approach does not indicate trends

for the individual wholesaler, it does indicate
trends that affect his operation. If the trend

is toward large and fewer merchant wholesalers in
a product line, the individual merchant wholesaler
may realize his choice involves growing, changing

product lines or leaving the wholesale trade.

This study may help in the selection of the

proper methodology in future analyses that use

data from different time periods. It will compare
the results obtained using least-squares regression
analysis with the results obtained when using
efficient coefficient estimators. And this com-
parison may provide insights into the meaning of
the results obtained when using the different

methods.



CHAPTER II

RESEARCH METHODOLOGY

Measurement Units of Characteristics
Used Selected for Study

The characteristics selected for study are pre-
sented in Chapter I. Those selected are normally found in
the form of totals for the geographic division. In the
United States there is a wide variation of population from
geographic division to geographic division. The Bureau of
Census estimated that in 1967 the populations of the
Mountain and East North Central geographic divisions,
the smallest and largest, were 7,828,000 and 39,189,000,
respectively.

There is a relatively high association of economic
activity and population in the United States. To reduce
some of the association between variables that are corre-
lated with population, many of the selected characteristics
were used on a per capita basis. This procedure was
employed for personal income, sales, and establishment
totals. The variables selected for analysis are shown in

Figure 2.1.
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Manufacturing Sector
1. Value Added/Capita
2., Establishments/Capita

3. Value Added/Establishment

| Wholesalers, Other
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3. Sales/Establishment
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Retail Sector
1. Sales/Capita

2. Establishments/Capita
3. Sales/Establishment
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|
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Insti-

|
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| Other Wholesalers, |
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e Flow of Commodity Ownership

Channel Level

Figure 2.1.

Commodity Line Distribution Channel and
Characteristics Selected for Study.

Economic Environment

Mean Nonagricultural Employment as Per cent of Totall

The Merchant Wholesaler Type of Consumer Good



33

Geographic Control Units

The geographic control unit used in this study is

the geographic division. The United States is divided

into nine geographic divisions shown in Figure 2.2.

Other geographic units considered for this study
were states and standard metropolitan areas (SMA's).
These control units, because of their smaller size, may
have been preferable to the geographic divisions, but with
important exceptions. These exceptions concerned the
amount of useful data able to be obtained on a geographic
unit basis. First, the census "withheld to avoid dis-
closure" rule applied to the sales figure of the merchant
wholesale for thirty out of fifty-one states (and the
District of Columbia) for the wine, distilled spirits
(SIC 5095 part) kind of business for 1963 (3:1963, Vol. V,
1-75). There were twenty "deletions" in the following
merchant wholesalers kind of business: drugs, drugs
proprietaties, druggists' sundries (SIC 5095 part).
Second, the small number of manufacturing establishments
in many states made the disclosure problem severe in the

manufacturing sector of the commodity lines selected.

Selection of Merchant Wholesaler Channels

Two types of merchant wholesaler channels were
selected for analysis in this study. The first type is
the all commodity merchant wholesale channel. This

channel is comprised of the total activity of each channel
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sector. The all commodity manufacturing sector is com-
prised of all manufacturing value added and establishments

in the Census of Business. The all commodity merchant

wholesaler sector is comprised of all merchant wholesaler
sales and establishments, and the all commodity retail
sector, of all retail sales and establishments. The all
commodity channel is not a true channel in the sense that
all goods of a particular type flow through it. However,
it does represent the level of economic activity main-
tained by the all commodity channel sectors. The study of
the all commodity channel also allowed the establishment
of a base line to compare the relationships of individual
consumer good commodity line channels.

The second type, the commodity line channels,
were selected on the basis of the national market as sum-
marized in the 1963 Census of Manufacturers (1) and Census
of Business (2, 3). This census year was selected because
it provided a breakdown on the national sales (or ship-
ments) of manufacturers, wholesalers, and retailers by
commodity line. This breakdown provision was made on a
type of business basis.

As noted in Chapter I, to be selected for this
study, the commodity line must have been a significant
portion of the business for the establishments at each
level or the distribution channel. This was one-half of
the sales or shipments. In addition, to provide relation-

ships between each level of the channel, a significant
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portion of the manufacturers' sales were to wholesalers
and a significant portion of the merchant wholesalers'
sales were to retailers. This was one-half of the sales,
with the exception of the lumber merchant wholesaling
establishments. Only 44.6 per cent of their sales were to
retailers.

Three commodity line channels met these require-
ments. They are delineated in terms of the merchant
wholesaler kind of business classifications (9):

1. Drugs, drug proprietaries, druggist

sundries (SIC 5022)

2. Wines, distilled spirits (SIC 5095 part)

3. Lumber, millwork (SIC 5098 part)

These commodity line channels are referred to as Drug,

Liquor, and Lumber, respectively.

Multiple Regression

The measurements of association between the inde-
pendent and dependent variables were determined by use of
linear multiple regression or least squares. This pro-
cedure finds that linear regression equation which best
fits the data. It "yields those estimates of the param-
eters which minimize for that form of regression equation
the sum of squares of the deviation of the observations
from the regression line, i.e., from the value of the
observation which it would have if it had coincided with

the regression line" (13:86).
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This method estimates an equation of the form:

Y =a + b,X, + b,X

171 272

where:
Y = dependent variable
a = constant
bl = regression coefficient 1
bz = regression coefficient 2
X, = independent variable 1

X2 = dependent variable 2.

Preliminary plots of some data used in this study
indicate non-normal distributions exist. This fact de-
manded a transformation to fulfill the requirements for
the use of linear multiple regression. Van Tassel in his
study of the retail sector used logarithmic transformation.
He found that (13:10):

The changes in the measurements of the extent of
correlation between dependent and independent vari-
ables were judged to be substantial enough to
warrant the use of logarithms in the analysis, with
the exception of one kind of retail business estab-
lishment, "Lumber, Building Materials, Hardware,
Farm Equipment Dealers." The relationship in this
case appears to be best represented by arithmetic
analysis.

To provide outputs comparable to Van Tassel,
logarithmic transformations were used in this study. The

form of the regression equation using logarithmic trans-

formations would be:
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log Y = a + b,log X, + bzlog X

1 1 2

Thus, the values of the a and b terms differ from those

found with the non-transformed data inputs.

Zellner-Aitken Estimators

Van Tassel used the Fortran program EFFEST to
improve upon the "line of best fit" obtained by least-
squares regression (13:8). To explain this procedure
Van Tassel quotes Zellner (27:348-349):

It is only under special conditions . . . that classi-
cal least-squares applied equation-by-equation yields
efficient coefficient estimators. For conditions
generally encountered, (there is) an estimation pro-
cedure which yields coefficient estimators at least
asymptotically more efficient than single-equations
least-squares estimators. In this procedure regres-
sion coefficients in all equations are estimated
simultaneously by applying Aitken's generalized
least-squares to the whole system of equations. To
construct such Aitken estimators, we employ estimates
of the disturbance terms' variances and covariances
based on the residuals derived from an equation-by-
equation application of least-squares.

Briefly, the purpose of the method is to use data
from other time periods to estimate their regression coef-
ficients. To be consistent with Van Tassel's notation,

we have two time periods represented by the equations:

it t t, it

and
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where

Yit ,Yit = dependent variables
1l 2
at ’ at = constant terms
1 2
b , b = regression coefficient
t t
1 2
Xit ,Xit = independent variables
1 2
Uitl,Uit2 = residual terms

i = observation number
t, = first time period

t, = second time period.

First the single equation least-square analysis
for each time period is estimated. The implicit assumption
is that residuals for each observation are equal to zero

or:

Then the regression equation for both equations are

solved simultaneously assuming that:
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Since neither value is equal to zero, it is assumed that
the values have some relationship to one another. There-
fore, the experiences of the two time periods are not
independent, and the regression coefficient for the two
periods are determined simultaneously.

Two points should be made about EFFEST at this
time. First, although the values of the regression coef-
ficients are allowed to change from their values calcu-
lated using the least-squares technique, the centroid
(V5 Xie
the Zellner-Aitken estimators are calculated using an

) for each time period is held constant. Second,

iterative process, each iteration asymptotically approach-
ing the "best fit." However, because of the cost of com-
puter time and the small increments of improvement, not
more than one iteration is performed.

The ZA program developed by the Michigan State
University Agricultural Experiment Station (30) is based
on the same assumptions as the EFFEST program. However,
the ZA program is a more powerful one than the EFFEST
program, and has succeeded EFFEST in the Station's files
because it provides a more efficient estimate. That is,
its first estimate is closer to the "best fit" than the

first estimate of the EFFEST program.l

1Discussion with Marylyn Donaldson, Michigan State
University Agricultural Experiment Station, March, 1971.
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An examination of Zellner (27) reveals that the
EFFEST and ZA methods may not be appropriate in the Van
Tassel study. Zellner states: “This gain in efficiency
can be quite large if 'independent' variables in different
equations are not highly correlated . . . " (27:348).
Because all of the independent variables selected by
Van Tassel are of the same economic variables measured at
different times, they would tend to be correlated.

Additionally, the applications suggested by Zellner
(27:349) involve a system of dependent variables such as
" . . . a single cross-sectional budget study regressions
for several commodities are to be determined." 1In his
study, Van Tassel has applied the method to a situation
where the dependent variables are measurements of the
same variable at different times. This does not appear to
be a type of application suggested by Zellner.

To determine if the application of the method by
Van Tassel was correct, the following was done. 1In
Chapter III the results obtained using least-squares and
the ZA program are compared to the results obtained in
Van Tassel's study using least-squares and the EFFEST
program. The ZA run uses data from the Census of Business

for the Retail sector on a geographic division basis. This

was the same data source used by Van Tassel on a state

basis.
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Statistics Derived

The following statistics will be calculated for
each selected product line for each of the five Census
years:

Coefficient of determination (rzyx) which is the

proportion of the variance in the dependent variable that
was associated with the independent variables.

Degree of association is the relative amount of

error reduced in the estimate of one variable because of

knowledge about another (12).

o o
A = Y = ¥.X
Y-X T
y
Ay X = degree of association of dependent variable
y with independent variable x.
5& = standard deviation of variable y about
its mean y.
5& % = standard deviation of variable y around

conditional distribution of y.

"Coefficient of regression which indicates the

nature of the change in the dependent variable in response
to a change in the independent variable" (18:11).

Standard error of the estimate measures the extent

of the deviation between the computed coefficient of

regression and the actual observations.
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Cross-section elasticities of the independent

variable with respect to the dependent variables can be
determined in two ways. If the data are not transformed,

the formula for the cross-section elasticity is:

e =b x =— (18:12)

e = cross section elasticity

b = coefficient of regression
Dm = mean value dependent variable
I, = mean value independent variable

This formula determines the cross-section
elasticity for only the point on the regression line where
D, and Im are the mean values of the dependent and inde-
pendent variables. Unless the regression line passes
through the origin, each point on the line will have a
different value of cross-section elasticity.

If the data is logarithmically transformed, the
regression coefficients are the cross-sectional elastici-
ties of the association. Since the data in this study
were logarithmically transformed, it should be noted that
the regression coefficients calculated are also the cross-

sectional elasticities.
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The Hypotheses Tested

Regression Coefficients

The first group of hypotheses tested were those
related to the significance of the relationships between
the dependent and independent variables for the relation-
ships hypothesized in Chapter I--for example, the relation-
ship between the dependent variable per capita drug mer-
chant wholesalers' sales and the independent variable per
capita personal income. The hypotheses for each set of
relationships are:

H: B=20

H B#0

l:

where B is the regression coefficient.

Change in Regression
Coefficients

The second group of hypotheses to be tested were
those related to the significant changes that have
occurred in the relationship of the dependent and inde-
pendent variables during the period of the study (1948-
1967). The hypotheses used for each set of relationships

are:

o' Bi1os4s T Bioe7

s}

1° Bioag 7 Bigg7

or



45

of Bioas ~ Bige7 T

Bigag ~ Bygg7 7 O

Significance of Findings in

This Study

Regression Coefficient (B)

The test for the significance of the regression
coefficient can be made using the t test described in
Chapter III. 1In the case of a single independent variable,
significance of the regression coefficient can also be

found by testing the correlation coefficient (r_,,). In

YX
this study, the correlation coefficient was so tested.

This procedure provided an easier comparison of the find-
ings where single and multiple variable correlation coef-
ficients were determined. For example, there may be two
independent variables that, individually, do not have a
significant relationship with a common dependent variable.
Yet the multiple correlation coefficient may be significant.
The t test does not provide a way to examine this type

of situation.

A level of correlation required for significance
was selected on the basis of two requirements. First, it
should, at a minimum, be statistically significant (.6666).
Second, the independent variable must explain a reasonable
amount of the variation in the dependent variable. The
level selected for this study was a coefficient of associ-

ation (Ayx) of 0.5. This is translated into a correlation
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coefficient (r_,,) of .866. This means that the error in

YX
estimating the value of the dependent variable is reduced
by a factor 0.5 if knowledge of the value of the inde-
pendent variable is available.

To translate this .5 coefficient of association
(Ayx) to coefficient of determination (rZYX) or coefficient

of correlation ( ), the following relationships were

Tyx
used (12:512):

r2Yx =1-(1- Ayz)2
r2YX =1 - (1 - .5)2
r2YX =1 - (.5)2
r2YX =1 - .25
r2YX = .75
r?, = .866
In this study significant values of r and r2 are .866

XY XY
and .760 respectively.

The selection of an arbitrary value of correlation
seems to be a contradiction of Elkblad's advice, "We think
it is best not to have any arbitrary boundaries for a
minimum degree of useful correlation" (12:518). However,

such boundaries were selected for three reasons. First,
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it was desired to find those associations that are useful
indicators of merchant wholesaler activity. To achieve
this purpose, there should be a "significant," not just a
statistically significant, level of association. That is,
the association should explain a substantial portion of the
variance of the independent variable about its mean. This
results in a conservative use of the term significant, com-
pared to the .05 level of statistical significance. Second,
different sample sizes were used with different method-
ologies and the use of a significant level of association
allowed a more meaningful comparison of results. Third,
the values selected exceeded the statistically significant
boundary at the .05 level. This situation is explored in
more depth in Chapter III.

The following classifications were used to evalu-
ate the significance of the correlation coefficients.
These standards were applied to only single independent
variable relationships.

Significant.--At least one year in which the

correlation coefficient (r,,) was greater than |.866| and,

for all other years tested, was greater than |.6666

Marginally Significant.--The mean correlation coef-

ficient for the five years tested was greater than |.6666

Nonsignificant Relationship.--The mean corre-

lation coefficient for the five years tested was less than

|.666].
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Multiple Correlation
Coefficients (rYxlxz

)

In addition to the single independent variable
least-square analyses multiple regression analyses were

run. This was done to determine if certain combinations

of independent variables could provide significantly better
estimates of the dependent variables than could the indi-
vidual independent variables. The combinations of inde-
pendent variables selected for testing were those found
significant in Van Tassel's study along with others that
appeared relevant to the merchant wholesaler's channel--
for example, the relationship of the dependent variable

per capita merchant wholesaler sales and the independent
variables per capita manufacturing value added and per
capita retail sales.

The combinations selected for this study are pre-
sented in Table 2.1. In Chapters IV through VII the re-
sults are reported for only those combinations of variables
that provided significant improvement over the single
independent variable. The criterion for selecting the

significant multiple correlation coefficients were:

1. The multiple correlation coefficient was greater
than |.866| for at least one year. This is
equivalent to a coefficient of association of at

least 0.5.
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Table 2.1. Combinations of Single Dependent and Multiple
Independent Variables Studied for Association
in Terms of Multiple Correlation Coefficients.

Dependent Variables Independent Variables

*Per Capita MW Sales Per Capita MF Value Added
Per Capita RT Sales

*Per Capita MW Est. Per Capita MF Est.
Per Capita RT Est.

*Sales per MW Est. Value Added per MF Est.
Sales per RT Est.

Per Capita Comm. MW Sales Per Capita All MF Value Added
Per Capita All MW Sales
Per Capita All RT Sales

Per Capita Comm. MW Est. Per Capita All MF Est.
Per Capita All MW Est.
Per Capita All RT Est.

Sales per Comm. MW Est. Value Added per All MF Est.
Sales per All MW Est.
Sales per All RT Est.

*Per Capita MW Sales Per Capita Personal Income
Nonagricultural Employment

Per Capita MW Est. Per Capita Personal Income
Nonagricultural Employment

Sales per Comm. MW Est. Per Capita Personal Income
Nonagricultural Employment

Per Capita Comm. MW Sales Per Capita Personal Income
Population per Square Mile

Per Capita Comm. MW Est. Per Capita Personal Income
Population per Square Mile

Sales per Comm. MW Est. Per Capita Personal Income
Population per Square Mile
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Table 2.1. (Continued)

Dependent Variables Independent Variables

Per Capita Comm. MW Sales Per Capita All MW Sales
Per Capita Personal Income

Per Capita Comm. MW Est. Per Capita All MW Est.
Per Capita Personal Income

Sales per. Comm. MW Est. Sales per All MW Est.
Per Capita Personal Income

*These combinations were studied for both the all
commodity and commodity line channels.

Key: All = All Commodity lines factor; Comm. =
Commodity Line; Est. = Establishment; MW = Merchant
Wholesaler; MF = Manufacturing; RT = Retailing.
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2. The mean correlation coefficient must have

averaged at least |.7943| or |.8744

. These are
the statistically significant levels of r, when
there are two or three independent variables,

respectively.

3. The multiple correlation coefficient must be at
least 0.10 higher than the highest of the single
independent variable correlation coefficients.

Changes in Regression Coefficients
(1948-1967)

To test the changes that may have occurred in the
regression coefficient, it was necessary to use a t test.
Since the significance of the difference was being tested,
the test was of the form:

t =0
(Byggg ~ Bigg7)

t ) # 0

(B1ggg ~ Bigg7
where:

B1948 = regression coefficient in 1948
81967 = regression coefficient in 1967

o = standard error of B

Bl948 1948

Gl
I

standard error of B
81967 1967



52

oy - /ag + 52
1948-1967 1948

Bigas ~ Bige7

t
(Byggg = Bygg7) oy
1948-1967

Il
o))
;-n
il
~
+
~

Graphically the test can be represented by Figure 2.3.
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CHAPTER III

THE COMPARISON OF THE METHODOLOGY OF THIS
STUDY AND THE VAN TASSEL

RETAIL STUDY

Introduction

The purpose of this chapter is to explore the
methodology (ZA) used in this study and the methodology

(EFFEST) used by Van Tassel in An Analysis of Factors

Influencing Retail Sales. For purposes of comparison, a

part of this study is a modified replication of Van
Tassel's. This permits a more accurate appraisal of the
similarities and differences between the methodologies in
the two studies. Then, using the output obtained from
this study, a decision concerning the appropriateness of

the methodologies can be made.

The Data Used

The basic data source used for both studies was

the United States Census of Business. The reports of

1948, 1954, 1958, and 1963 were used in Van Tassel's study.
The reports of 1948, 1954, 1958, 1963, and 1967 were used

in this study.

54
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The goegraphic units used in Van Tassel's study
were states, while those in this study were geographical
divisions. Because Van Tassel was using data from only
the retail sector of the distribution channel, he was
able to use the smaller geographic unit, the state. But
when the merchant wholesaler sector and manufacturing
sector were included, much of the detail desired was not
provided on a state basis. This was because the dis-
closure rules prevent the Bureau of the Census from pro-
viding sales data when only a few establishments are found
in a geographic unit. Hence, it was necessary for this
study to move to the next larger geographic unit, the

geographic division.

Computational Techniques

In both this study and Van Tassel's, the first
stage of the process was a linear regression analysis
using least-squares. The next stage in both studies was
an attempt to provide regression coefficients that were
more efficient estimators. Van Tassel used the EFFEST
program while this study used the ZA program. The ZA
technique is a more recently developed program and has
succeeded the EFFEST program.

Results of the Van Tassel Study and This
Study for the Drug Retail Sector

To replicate the Van Tassel study, a common set

of dependent and independent variables were studied. The
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dependent variable selected was drug retail establishment
sales per capita. The drug retail establishment sector of
the channel was the same as the Drug Stores and Proprietary
Stores used in the Van Tassel study. The independent
variables which were selected to duplicate the Van Tassel
study were personal income per capita and mean per cent
nonagricultural employment.

The following statistics were calculated by Van
Tassel using the EFFEST program ro by this study using
least-squares and the ZA program:

Van Tassel (EFFEST):

Bl = regression coefficient of independent
variable "per capita personal income."

B, = regression coefficient of independent
variable "mean per cent nonagricultural

employment."

o, = standard error of B,.

Bl 1
o = standard error of B,.

82 2

tB = "t" value of Bl or (Bl/oB ) .

1 1

tBZ = "t" value of B2 or (Bz/oBz).

In addition to the above, the following were found
by this study using Least-Squares (LS) and (ZA):

Ao = "Y - Axis" intercept of regression equation.

%a
(@]

standard error of Ao.
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— waen =
tAO = "t" value of Ao, (AO/GAO).

The results of the computation are shown in Table 3.1.

The Results of Comparing ZA to
EFFEST Estimates

Regression Coefficients
(Bl and BZ)

The three methods of calculating the coefficients
of regression discussed in the previous sections were used.
These methods are least-squares, EFFEST, and ZA. Calcu-
lations were made for the 1948, 1954, 1958, 1963 (and
1967). The coefficients of regression calculated were
the per capita personal income and mean nonagricultural
employment as a per cent of total employment. The
dependent variable in the comparison was per capita drug
retailing establishments sales. The values obtained are
plotted in Figures 3.1 and 3.2. Figure 3.1 shows the
relationship between the independent variable, personal
income per capita, and dependent variable, drug retail
sales per capita. In both the case of the EFFEST and the
ZA estimators, the coefficients calculated were less than
the coefficients calculated using the least-squares
technique.

Figure 3.2 shows the relationship between the
independent variable mean per cent nonagricultural employ-

ment and independent variable drug retail sales per capita.



58

Table 3.1. The Values of the "Y-Axis" Intercept, Regres-
sion Coefficients, Standard Errors of the
Estimates, and "t" Value Estimates for the Drug
Store Retail Sales per Capita Using the EFFEST
Program, Least-Squares, and the ZA Program for
the Years 1948, 1954, 1958, 1963 (and 1967).

A B B
Year o 1 2
LS ZA EFFEST LS ZA EFFEST LS ZA
1948 1.33 1.86 .56 .89 .52 .31 - .36 - .03
1954 1.72 2.08 .66 .88 .51 - .10 - .55 - .11
1958 2.84 2.65 .58 .83 .41 - .05 -1.02 - .22
1963 2.72 2.45 .58 .76 .44 - .27 - .84 - .14
1967 3.67 2.84 a .67 .46 a -1.15 - .36
o o o
Year Ao By By
LS ZA EFFEST LS ZA EFFEST LS ZA
1948 .78 .52 .11 .48 .23 .21 .56 .32
1954 .85 .67 .10 .58 .28 .25 .90 .45
1958 .85 .66 .09 .40 .21 .28 .80 .41
1963 1.24 .95 .11 .48 .27 .35 1.07 .62
1967 2.09 1.59 a .56 .36 a l.61 1.05
t t t
Year A B) B,
LS ZA EFFEST LS ZA EFFEST LS ZA
1948 1.71 3.60 5.63 1.87 2.30 1.41 - .65 - .09
1954 2.04 3.10 6.47 1.51 1.84 - .38 - .62 - .24
1948 3.34 4.02 6.29 2.07 2.01 - .18 -1.28 - .53
1963 2.20 2.58 5.09 1.60 1.62 - .77 - .79 - .23
1967 1.75 1.79 a 1.19 1.27 a- .71 - .35

4The Van Tassel Study was concluded before the 1967
Census was conducted. EFFEST values are from the Van
Tassel study.
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Figure 3.1. The Regression Coefficients (B}) Between the

Independent Variable Personal Income per Capita
and the Dependent Variable Drug Retail Establish-
ments' Sales per Capita Using the Least-Squares
(LS) Technique and EFFEST and Zellner-Aitken (ZA)
Estimators for the Census Years 1948, 1954, 1958,
1963 (and 1967). Sample Size (N) for Each Year.
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Figure 3.2. The Regression Coefficient (B,) Between
the Independent Variable Mean“Per cent
Nonagricultural Employment as Per cent
of Total Employment and the Dependent
Variable Drug Retail Establishments'
Sales per Capita Using the Least-
Squares (LS) Technique and EFFEST and
Zellner-Aitken (ZA) Estimators for the
Census Years 1948, 1954, 1958, 1963 (and
1967). Sample Size (N) for Each Year.
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For this regression coefficient, the values calculated
using the EFFEST and ZA estimators were greater than the
values calculated using the LS estimators. Also for this
coefficient, the values calculated for EFFEST and ZA are
quite close.

Although it could not be tested statistically, it
appeared that the values of the regression coefficient
calculated using the EFFEST and ZA methods were related.
Three factors that may have contributed to the differences
that did exist were identified. First, the ZA and EFFEST
methods were not exactly identical. As discussed earlier,
the computer programs used differ. Second, the geographi-
cal units used for the techniques differ. States were
used for the EFFEST program and geographic divisions for
the ZA program. Third, the ZA estimates were calculated
including 1967 census data; and since the observations
from each time period affect all the other periods, when
using the ZA and EFFEST estimators, some variations were
expected. However, in spite of differences, both the
estimating techniques (EFFEST and ZA) have a common
origin, the LS analysis. And because both estimates
were found to have a similar relationship with this
similar origin, their relationship to each other seemed

meaningful.
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Standard Error of the Regression
Coefficients (& and G_ )
Bl B2

The standard error of the regression coefficient
was the estimate of sampling error that was calculated for
each of the three techniques: least-squares, EFFEST, and
Zellner-Aitken estimators. The values of these estimates
are plotted in Figure 3.3 and Figure 3.4. The standard
errors of the regression coefficients of drug retail
establishments' sales per capita and person income per
capita (EBl) are shown in Figure 3.3. The standard errors
of the regression coefficients of retail drug establish-
ments' sales per capita and mean per cent nonagricultural
employment (EBZ) are illustrated in Figure 3.4.

In both cases, the size of the standard error
estimates varied with the estimator used. The largest
estimates were found using the least-squares technique,
the second largest, using the ZA estimator, and the small-
est, using the EFFEST estimator. This difference in
estimates was expected considering the size of the sample
used in each of the calculations. For the calculation
using LS, the sample size was 9, for ZA, it was 45, and
for EFFEST, it was 200. It was necessary to compare the
estimates on the basis of standard deviation of the
regression coefficient. This comparison was done by
multiplying the standard errors by the square root of

their respective degrees of freedom. These results are

presented in Table 3.2.
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1

The Standard Error of the Estimate of the
Regression Coefficient (op;) Between the
Independent Variable Personal Income per
Capita and Dependent Variable Drug Retail
Establishments' Sales per Capita Using the
Least-Squares (LS) Technique and EFFEST and
Zellner-Aitken (ZA) Estimators for the Census
Years 1948, 1954, 1958, 1963 (and 1967).
Sample Size (N) for Each Year.
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Figure 3.4.

The Standard Error of the Estimate of the
Regression Coefficient (op,) Between the Inde-
pendent Variable Mean Per cent Nonagricultural
Employment and Dependent Variable Drug Retail
Establishments' Sales per Capita Using the
Least-Squares (LS) Technique and EFFEST and
Zellner-Aiken (ZA) Estimators for the Census
Years 1948, 1954, 1958, 1963 (and 1967).
Sample Size (N) for Each Year.
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Table 3.2. Estimate of the Standard Deviation of the
Regression Coefficients Using the Estimated
Values of the Standard Errors of the Regression
Coefficients Calculated Using the LS Method and
EFFEST and ZA Estimators for the Drug Retail
Establishments' Sales per Capita for the Census
Years 1948, 1954, 1958, 1963 (and 1967).
T 8, g,
Year
LS ZA EFFEST LS ZA EFFEST LS ZA
1948 1.91 3.03 1.52 1.08 1.31 2.90 1.37 1.87
1954 2.08 3.91 1.38 1.42 1.63 3.46 2.20 2.62
1958 2.08 3.85 1.24 .98 1.22 3.87 1.96 2.39
1963 3.04 5.54 1.52 1.08 1.57 4.84 2.62 3.62
1964 5.12 9.27 a 1.37 2.10 a 3.94 6.12

Note:

8The van Tassel study was concluded before the 1967
Census was conducted.

Degre

n S

k = n
S = n
For L

es of freedom are equal to (n - k)s -1
ample size

umber of independent variables

umber of samples

S, d.f. = 6;

ZA, d.f. = 34;

E

FFEST, d.f. = 191.
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With minor exception, the standard deviation
estimates using the ZA and EFFEST estimators are larger
than those using the LS techniques. This was as expected
because the ZA and EFFEST techniques use the observations
from all census periods in the calculation of the regres-
sion coefficients for each individual period. And a wider
dispersion of values was found for the combined census
years than for any one census year. These dispersions,
or ranges, are presented in Table 3.3. For example, the
independent variable, drug retail establishments' sales
per capita, had ranges from $16 to $26 for the individual
census years, while the range for the entire period, 1948-
1967, was $51. Therefore, the EFFEST and ZA methods,
which used data from all time periods, had a larger vari-
ance than the least-square method using one time period.

When a significant difference in range of values
for the individual year and the entire period was found,
care in the application of techniques such as EFFEST and
ZA had to be exercised. The problems encountered in this
situation are presented in a later section of this chapter.

t" Values, A/oAl, Bl/oBl, B2/°B2

Because of the difference in sample size, a com-
parison of the "t" values was not made. These "t" values
were used by Van Tassel to determine the significance of
his findings (18:12-13). An evaluation of this part of

his procedure is made in a later section of this chapter.
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Table 3.3. Range of Values for the Dependent and
Independent Variables for the Individual
Census Years and Total Census Period 1948-

1967.
Dependent Independent
Variable Variables
Census Drug Retail Per Capita Mean Per cent
Years Establishments Personal Nonagricultural
Period per Capita Sales Income Employment
Min. Max. Min. Max. Min. Max.
1948 $18.20 $34.60 $860 $1660 54.5 94.6
1954 22.40 41.00 1120 2150 63.5 95.3
1958 29.50 49.20 1340 2450 73.3 96.1
1963 34.90 57.10 1660 2870 77.5 97.2
1967 43.80 69.50 2240 3600 83.4 98.0
Total
period
(1948-
1967) 18.20 69.50 860 3600 54.5 98.0
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Conclusion on Comparison of
EFFEST and ZA

Considering the limitations on the comparison, it
was concluded that the EFFEST and ZA estimators do provide
about the same result. As pointed out earlier, it was not
possible to arrive at a conclusion concerning whether 2ZA
is a more powerful estimator than EFFEST.

An Analysis of the Effects of the

Estimators on the Regression
Coefficients

The LS technique and ZA estimator give values of
the regression coefficient that differ considerably. This
section compares the differences to determine which was
the correct value for consideration in this study. First,
we looked at the drug retail establishments' sales per
capita and two independent variables. When there are two
independent variables, the correct graphical presentation
of the regression equation is three-dimensional. Thus, a
transition from numerical to graphical methods was made to
provide a visual presentation of what occurs. Because of
the difficulty in depicting the three-dimensional case,
additional cases with only one independent variable were

studied graphically.

The Three-Dimensional Case

If the regression equations for Van Tassel's drug
retail establishments' sales per capita case were plotted,

the results would be pictorially confusing. If
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geometrically correct, this representation would require
the plotting of ten planes (two for each of the five census
years). To reduce some of the potential confusion caused
by such complex geometric plotting, Figure 3.5 was drawn
with only three pairs of equations represented. 1In
addition, the relative position of the planes and their
slopes were shifted to provide a clearer representation.
Each of the equations is skewed to the left. This
resulted in the left end of the 1967 ZA plane shifting
downward and the left end of the 1948 plane shifting up-
ward. (The centroids of the ZA planes remain constant.)
But these shifted planes do not appear to provide the best
description of the relationship for their respective years.
The bias tended to pull the regression equations together
in the direction of the skewness (to the left). This can

be observed in the graphic presentation found in Figure

3.5.

Three Cases of Efficient Estimators

In order to overcome the graphical difficulty of
presenting three-dimension cases, a study of two-
dimensional cases was made. These cases have only one
independent and one dependent variable. The first case
presents what might have been expected of the ZA esti-
mators. Because an actual example of this type was not
found in the study of the channels examined, the variables

used for illustration were artificial. Even though it was
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Figure 3.5. A Non-Scale Representation of the Regression

Equations for the Drug Retailing Establish-
ments' Sales per Capita for the Census Years
1948, 1958, and 1967. The Least-Squares (LS)

and Zellner-Aitken (ZA) Estimators Were Used
for Each Year.
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not actually observed in the study, this case was included
to provide a representation of the ZA method for the three
conditions discussed. It reflects the advantage of the
larger sample size employed when the estimators are used.
If the small individual samples (years) from a common
population were used in the estimate of the regression
coefficient, it should have provided a better estimate of
the population regression coefficient than the use of only
one sample. In the second case the independent and de-
pendent variables selected were all commodity per capita
retail sales and per capita retail drug establishments'
sales, respectively, while the independent and dependent
variables in the third case were nonagricultural employ-
ment and drug merchant wholesaler per capita sales,
respectively.

The length of the regression lines was determined
by the range of values of the independent variable for
individual census years.

Case 1l. 1In this case the regression coefficients
for each set of data (time-period) were approximately the
same. With this situation, it would appear that a more
efficient estimator for each set of data would be found
using all sets of data simultaneously. This case is
shown in Figure 3.6.

Each solid line represents the least-square (LS)

regression equation for one set of data. The "o's"
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represent the centroids of the individual sets of data, and
each dashed line, the regression equation for a set of data
after the application of the ZA routine.

Case 2. In this case the least-squares equations
were nearly parallel. This relationship is shown by
Figure 3.7. The equations calculated using the ZA esti-
mators are approximately parallel to each other, but not
to the equations estimated by LS. Because the ZA equations
were closer to the horizontal than the LS estimator, one
reasonable explanation did exist. The ZA estimate was
made using the data for all time periods. Because of this,
a greater range of variables (Table 3.3) were used in the
calculations of each ZA, compared to those employed for LS.
These increased ranges, then, reduced the value of the
estimators or slopes in this case. This is reflected by
the lower coefficients of correlations (r2) as revealed in
Table 3.4. Unless special circumstances exist, such as in
Case 3, the ZA estimates tend to parallel the horizontal
axis, rather than the slope of the individual equations
calculated by LS.

Case 3. 1In this case another type of undesired
result was found while using both LS and ZA estimators.
The pair of equations calculated by LS and ZA for each of
the first three census periods were very similar (Figure
3.8). However, the two methods provided very different

equations for 1963 and 1967. 1In this case, unlike Case 2,
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the Individual Census Periods (1948-1967).
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Table 3.4. The Coefficient of Correlation (r) Between the
Independent Variable All Commodity per Capita
Retail Sales and Dependent Variable Drug Mer-
chant Wholesaler per Capita Sales for Least-
Squares (LS) and Zellner-Aitken for the Census
Years 1948, 1954, 1958, 1963, and 1967.

Coefficient of Correlation (r)

Year

LS ZA
1948 .65 .61
1954 .55 .50
1958 .49 .46
1963 .32 .31
1967 .30 .28

the ZA equations have a much steeper slope (Bl) than the
LS equations. The difference between the equations for
each of these years was basically a result of the skewness
of the data. Recalling that the centroid of the equations
for the ZA and LS must be the same for each year, one
notes the slope of the 1963 and 1967 ZA estimates shifting
toward the left end of the 1948 and 1954 data ranges.
Although this would make a better estimate for the entire
period of the study, it did not improve the estimate of
the individual census periods.

Many varieties of 2 and 3 were found in a review
of the computer output. However, none of the types
described by Case 1 was found. Considering the limitations

of Zellner included in the review of EFFEST and ZA in
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Chapter II, it was concluded that the use of either EFFEST
or ZA would be inappropriate. First, because the con-
ditions stated by Zellner were not met and second because
the actual application of EFFEST and ZA reviewed in this
chapter obtained incorrect estimates with the two method-
ologies.

Therefore, the analyses for Chapters 1V, V, VI, and
VII were made using only the results of the least-squares
calculations.

Testing the Significance of
the Findings

Van Tassel used a t test to determine if the corre-
lation between the dependent and independent variables
occurred by chance. The hypotheses being tested were of

the form:

B#0O0

B = the regression coefficient.

To perform this test the "t" values were used.

t=6£
B
EB = standard error of B.

For his study Van Tassel (18) selected a critical
value of t at the .05 level of significance. He calcu-

lated the degrees of freedom to be 46, and used a one-tail
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test with a critical value of 1.67. Unfortunately, several
errors of a technical or omission-type nature were com-
mitted by Van Tassel on these points.

First, the degrees of freedom for the ZA estimators
as used by Van Tassel was 191 (see Table 3.2), not 46 as
calculated by Van Tassel. Because he assumed a large
sample size and used a t value, this procedural irregu-
larity did not lead to an error in the selection of a
critical value for testing.

Second, the one-tail test was incorrectly used by
Van Tassel. If properly employed, the one-tail test would
determine those regression coefficients that were sta-
tistically greater than 0. Or the test could also deter-
mine if the value of t was large enough in the negative
direction to be statistically significant. The test
hypothesized by Van Tassel (18:13) is shown in Figure 3.9.
He should have accepted Hl only when t was greater than
1.67. Yet, he accepted relationships as highly signifi-
cant when their t values were negative. In these negative
cases he stated that the relationships between dependent
and independent variables were inverse. However, to test
in both directions a two-tail test with Ec.v. = 1.96 was
appropriate (Figure 3.10).

Third, Van Tassel used the estimated standard
error of the regression coefficient (EB) that was calcu-

lated using the EFFEST program. Ruble has stated that
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uncertainty about the meaning of these terms remain

(16:125):
The square roots of the diagonal elements of the
estimated coefficient variance-covariance matrix
(i.e., the square roots of the estimated coef-
ficient variances) are often used as approximate
coefficient standard errors and the ratios of the
coefficients to the square roots of the estimated
coefficient variance are often used as approximate
coefficient t-ratios; however, very little infor-
mation is available on how well these computed
values serve as approximate standard errors and
approximate t-ratios.

Unfortunately, however, Ruble does not provide a substitute

for these values at this time.

The statistical significance of the relationship
between the dependent and independent variable(s) can be
based on the t-ratio or the correlation coefficient. At
a given level of significance both methods would reject or

accept the same relationship. The critical values are

calculated using the following formulation (14).

2 - a-r?y Tkeneken
c.f. cC.V. (n-k-1)
where:

R2

c.v. = critical value of the correlation
coefficient

F = "F" value for degrees of freedom k and

(n-k-1)

k = number of independent variables per
establishment

n = number of observations.
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The critical values of the single (or multiple)
coefficients of determination for this and the Van Tassel
studies are presented in Table 3.5. A coefficient of
determination .0193 would have been statistically signifi-
cant in the Van Tassel study. However, on a practical
basis the independent variable explained very little about

the distribution of the dependent variable.

Conclusion
Based on the findings presented in this chapter,
three methodological differences exist between Van Tassel's

and this study. They are:

l. The efficient estimators (EFFEST and ZA) were not

used in the remaining chapters of this study.

2. To test the significance of the relationships,
the correlation coefficients, not the t-ratios,

were tested in this study.

3. Conservative significance levels (as explained
in Chapter II) were used to establish the criti-

cal values for this study.

Ne
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CHAPTER IV

FINDINGS: THE ALL COMMODITY MERCHANT

WHOLESALER CHANNEL

The all commodity merchant wholesaler channel
represents the sum of the characteristics (dollar sales
and establishments) of the individual merchant wholesaler
channels. This all commodity channel provided a base line
to compare the individual commodity line distribution
channels that were examined in this study.

Merchant Wholesaler Characteristics
Studied

The characteristics of the merchant wholesaler
sector selected for study were the total dollar sales,
total establishments, and mean dollar sales per establish-
ment. The levels of these characteristics for the all
commodity channel are presented in Table 4.1 for the
census years 1948 to 1967.

The index numbers indicate the relative level of
the individual characteristic with respect to the base
year, 1948, a convenient reference base for this study.

The use of index numbers provided a method of comparing

84



85

Table 4.1. Characteristics (and Index Numbers) of the All
Commodity Merchant Wholesaler Sector of the
United States Economy for the Years 1948, 1954,
1958, 1963, and 1967.
Total Total Mean
Merchant Merchant Merchant
Year Wholesaler Wholesaler Wholesaler
Sales 000,000 Establishments Sales per
Establishment
(Index Number) (Index Number) (Index Number)
1948 $ 76,533 (1.00) 129,117 (1.00) $593,000 (1.00)
1954 101,436 (1.33) 165,698 (1.27) 612,000 (1.03)
1958 122,060 (1.60) 190,492 (1.47) 641,000 (1.08)
1963 157,392 (2.06) 208,997 (1.62) 753,000 (1.27)
1967 206,035 (2.69) 212,993 (1.65) 967,000 (1.63)

the relative changes that took place

istics,

channel sectors,

and channels.

between character-

It can be seen (from Table 4.1) that the merchant

wholesaler activity grew during the study period (1948-

1967).

Compared to the manufacturing and retailing sector,

the most notable growth occurred in the number of merchant

wholesaler establishments.

This sector grew 65 per cent

during the period, compared to 29 and 0 per cent for the

manufacturing and retailing sectors, respectively.

Characteristics of the Other

Channel Sectors

Manufacturing and retailing were the other two

sectors of the all commodity merchant wholesaler channel
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studied. The characteristics of these sectors selected

for study are presented in Tables 4.2 and 4.3.

Table 4.2. Selected Characteristics (and Index Numbers)
of the All Commodity Manufacturing Sector of
the United States Economy for the Years 1948,
1954, 1958, 1963, and 1967.

Total Total Mean
Manufacturing Manufacturing Manufacturing
Year Value Added Establishments Value Added
000,000 per Establishment
(Index Number) (Index Number) (Index Number)

1948 $ 74,290 (1.00) 240,807 (1.00) $309,000 (1.00)

1954 117,032 (1.58) 286,814 (1.19) 408,000 (1.32)
1958 141,541 (1.90) 303,387 (1.26) 467,000 (1.51)
1963 192,103 (2.58) 311,921 (1.29) 616,000 (1.99)
1967 262,358 (3.54) 311,754 (1.29) 665,000 (2.15)

The levels of total value added or sales rose
during the period 1948-1967. However, the index numbers
indicate that the manufacturers' value added was growing
faster than the retailers' sales level (3.54 to 2.39).

The total manufacturing establishments rose 29
per cent during the period, while the number of retail
establishments remained stable. But the all commodity
value added or sales per establishment of the two sectors
grew at nearly the same rate during the period of the

study.
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Table 4.3. Selected Characteristics (and Index Numbers) of
the All Commodity Retail Sector of the United
States Economy for the Years 1948, 1954, 1958,
1963, and 1967.

Total Total Mean
Retail Retail Retail
Year Sales Establishments Sales per
000,000 Establishment
(Index Number) (Index Number) (Index Number)

1948 $130,521 (1.00) 1,796,540 (1.00) $ 76,000 (1.00)

1954 170,568 (1.31) 1,727,967 (1.00) 99,000 (1.30)
1958 200,365 (1.54) 1,794,744 (1.02) 112,000 (1.47)
1963 244,202 (1.89) 1,707,391 (0.96) 143,000 (1.88)
1967 310,214 (2.39) 1,763,324 (1.00) 176,000 (2.32)

Selected Economic Characteristics

The economic characteristics selected for study
are presented in Table 4.4. These are mean per capita
personal income, mean population per square mile, and mean
per cent nonagricultural employment.

The trend during the 1948-1967 period is not sur-
prising. It included increasing personal income per capita
and population density. The level of mean per cent non-
agricultural also rose during this time.

Mean Per Capita Sales or Value Added
and Establishments

To offset the differences in the levels of activity
because of population variations between the geographic

divisions, the analyses for most variables were conducted
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Table 4.4. Aggregate Selected Economic Characteristics
(and Index Numbers) of the United States
Economy for the Years 1948, 1954, 1958, 1963,

and 1967.
Mean Mean Mean
per Capita Population Nonagricultural
Year Personal per Square Employment as
Income Mile Per cent Total

Employment
(Index Number) (Index Number) (Index Number)

1948 $1435 (1.00) 49.0 (1.00) 80.0 (1.00)
1954 1770 (1.23) 54.2 (1.11) 84.7 (1.06)
1958 2057 (1.43) 58.5 (1.19) 86.9 (1.09)
1963 2449 (1.71) 63.4 (1.29) 89.6 (1.12)
1967 3159 (2.20) 66.4 (1.35) 93.1 (1.16)

on a per capita or per 1,000,000 population basis. Tables
4.5 and 4.6 present the sales or value added and estab-
lishments on this basis. The comments concerning the
total sales and establishment levels, then, apply to per
capita values. Obviously, magnitudes of the positive
growth rates were reduced because of the population growth
during the study period.

Results of the All Commodity
Channel Study

Regression Coefficients (B)

As was stated earlier (in Chapter II), the signifi-
cance of the association between the dependent and inde-

pendent variables was determined by analysis of the
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Per Capita Sales or Value Added (and Index
Numbers) for Manufacturing, Merchant Whole-
saling, and Retailing Establishments for the

Years 1948, 1954, 1958, 1963, and 1967.
Mean Mean per Mean per
per Capita Capita Sales Capita
Value Added by Merchant Sales by
Year by Manufacturing Wholesaling Retailing
Establishments Establishments Establishments
(Index Number) (Index Number) (Index Number)
1948 $ 509 (1.00) $ 524 (1.00) $ 894 (1.00)
1954 726 (1.43) 629 (1.20) 1058 (1.18)
1958 813 (1.60) 701 (1.34) 1151 (1.29)
1963 1018 (2.00) 834 (1.59) 1294 (1.45)
1967 1326 (2.60) 1041 (1.99) 1568 (1.75)
Table 4.6. Manufacturing, Merchant Wholesaling, and
Retailing Establishments (and Index Numbers)
for the Years 1948, 1954, 1958, 1963, and
1967, per 1,000,000 Population.
Mean Mean Merchant Mean
Manufacturing Wholesaling Retailing
Year Establishments Establishments Establishments
per 1,000,000 per 1,000,000 per 1,000,000
Population Population Population
(Index Number) (Index Number) (Index Number)
1948 1649 (1.00) 884 (1.00) 12,116 (1.00)
1954 1779 (1.08) 1028 (1.16) 10,720 (0.88)
1958 1742 (1.06) 1094 (1.24) 10,358 (0.85)
1963 1653 (1.00) 1108 (1.25) 9,050 (0.75)
1967 1576 (0.96) 1076 (1.22) 8,912 (0.74)
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correlation coefficients. This was done for two reasons.
First, practical significance, not statistical signifi-
cance, was used as a basis of analysis. Second, the find-
ings in terms of correlation coefficients could more easily
compare to the findings in the multiple correlation

analysis.

Per Capita All Commodity Merchant Wholesaler

Sales.--The simple correlation coefficients between the
dependent variable per capita merchant wholesaler sales
and the selected independent variables studied are pre-
sented in Table 4.7.

The relationships between the dependent variable,
per capita all commodity merchant wholesaler sales, and
the two independent variables, mean per capita all com-
modity manufacturing value added, and mean per capita
retail sales, were not significant. However, their
correlation coefficients were of the same magnitude
during the period studied (1948-1967).

There was only one independent variable that had
even a marginally significant association with per capita
all commodity merchant wholesaler sales. It was per
capita personal income. This correlation coefficient
was slowly declining during the period. Neither of the
other two independent variables selected, however, was

significantly related to the dependent variable.
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Per Capita All Commodity Merchant Wholesaler

Establishments.--The simple correlation coefficients be-

tween the dependent variable, per capita merchant whole-
saler establishments, and the selected independent vari-
ables studied are presented in Table 4.8.

A significant association exists between the
dependent variable and the independent variable, mean per
capita personal income. Marginally significant relation-
ships exist between the dependent variable and the inde-
pendent variables, mean per capita manufacturing establish-
ments and mean per cent nonagricultural employment.

All three of the correlation coefficients decreased
during the period of the study. Moreover, there is a
notable similarity among the three independent variables
associated with per capita merchant wholesale establish-
ment. They are all measures of economic development.

Thus, it would appear that the degree of association be-
tween per capita wholesaling establishments and the three
independent variables become weaker as the level of eco-
nomic development increases. Perhaps this reflects no
more than the economics of scale or a trend toward

larger scale establishments with increasing levels of

economic development.

Mean Sales per All Commodity Merchant Wholesaler

Establishment.--The single correlation coefficients be-

tween the dependent variable, mean sales per all commodity
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merchant wholesaler establishment, and the selected inde-
pendent variables are presented in Table 4.9.
None of the correlation coefficients was signifi-

cant for the period of the study.

Multiple Correlation Coefficients

A selected group of multiple (linear) regression
analyses were conducted. The combination of independent
variables selected were presented in Chapter II. The pur-

pose of the analyses was to find those combinations of

independent variables that provided significantly better
association with the dependent variables than did a single
independent variable.

In the all commodity channel only one combination
of independent variables provided a significantly higher
correlation coefficient than did the single correlation
coefficients. The combination of per capita manufacturing
establishments and per capita retail establishments had
significantly higher correlation coefficients with per
capita merchant wholesaler establishment than did either
of the individual independent variables. These findings
are shown in Table 4.10.

Although not significant, by the definition out-
lined in Chapter II, an additional relationship is pre-
sented in Table 4.10. The combination of per capita
manufacturer value added and per capita retail sales had

4 noticeably higher correlation coefficient with per
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Table 4.10. Multiple Independent Variable Combinations
that Provide Correlation Coefficients Signifi-
cantly Superior to Each of the Independent
Variables Considered Separately for the All
Commodity Channel for the Years 1948, 1954,
1958, 1963, and 1967.

Multiple and Single

Combination of Correlation Coefficients

Dependent (Y) and Year

Independent Vari- Multiple Single
ables (X, ,X,)
. 17772 r r r
Studied YX X, ¥X, ¥X,
Per Capita All MW
Est (Y) 1948 .9561 .8599 .8080
Per Capita All MF 1954 .9132 .7931 .7887
Est (X)) 1958 .8585 .7212 .6651
Per Capita ALl RT 1963 .7430 .7057 .2865
Est (X,) 1967 .8225 .5995 .3113

Per Capita All MW
sales (Y) 1948 .7700 .6005 .6536
Per Caplta ALl MP 1954 .7302 .6146 .6101
Value Added (X,) 1958 .7235 .5374 .6300
1963 .6152 .4679 .5356

Per Capita All RT

Sales (X,) 1967 .6676 .5564 .5355
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capita merchant wholesaler establishments than either of
them separately.

Both of the findings in Table 4.10 indicate that
the all commodity merchant wholesaler characteristics, per
capita sales and establishments, were associated with the
corresponding characteristics of both the manufacturing
and retailing sectors of the channel.

Changes in the Regression
Coefficient

As stated in Chapter I, the second hypothesis con-
cerned changes over time of the relationships between the
independent and dependent variables studied. 1In this
section the regression coefficients and the coefficients'
standard errors of the all commodity channel relationships
are presented. These values were determined for each

Census of Business year during the period 1948 through

1967. Also calculated with the t values for the differ-
ences between the regression coefficients for the years
1958 and 1967. These t values provided a method to deter-
mine if the regression coefficient (B) had changed signifi-
cantly during the study period. The critical t value was
2.120, with 14 degrees of freedom at the .05 level of

significance.

Per Capita All Commodity Merchant Wholesaler

Sales.--The regression coefficients and the coefficients'

standard errors between the dependent variable per capita



98

merchant wholesaler sales and the selected independent
variables are presented in Table 4.11. None of the coef-
ficients changed significantly during the period of the
study. The low t values indicate the low level of change
that took place. The greatest change occurred in the case
of mean per cent nonagricultural employment. This change
may be attributed, in part at least, to the narrowing
range of values for this independent variable. An example

of this narrowing was observed in Figure 3.8.

Per Capita Merchant Wholesaler Establishments.--

In Table 4.12 the regression coefficients and coefficients'
standard errors are presented for the dependent variable,
per capita merchant wholesaler establishments, and selected
independent variables.

One statistically significant change in regression
coefficient took place. This was between the dependent
variable and per capita retail establishments. Although
not statistically significant, other changes in regression
coefficients were noted. The regression coefficients of
independent variables, per capita manufacturing establish-
ments, per capita personal income, and population per
square mile, decreased during the study period. This
would tend to indicate that the dependent variable was
varying less with changes in the level of the independent
variables toward the end of the study period. The lower

levels of regression coefficients (or slopes of the linear
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regression equation) indicate the dependent variables were

less responsive to changes in the independent variables.

Mean Sales per Merchant Wholesaler Establishment.--

The regression coefficients and coefficients' standard
errors between the dependent variable, sales per merchant
wholesaler establishment, and selected independent vari-
ables are shown in Table 4.13. None of the changes was
statistically significant for the period of the study.
However, four of the relationships underwent changes that
deserve attention. The correlation coefficients of value
added per manufacturing establishment, sales per retail
establishment, per capita income, and population per square
mile increased.

This latter finding appeared to be related to the
changes noted for the previous dependent variables, per
capita merchant wholesaler sales and establishments. While
the per capita sales relationships remained stable, the
number of establishment relationships decreased and the
sales per establishment relationships increased. This
suggested that while the merchant wholesaler establish-
ments had become more uniformly distributed on a per capita
basis, the variation in the scale of operations (sales per

establishment) became greater.
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CHAPTER V

FINDINGS: THE DRUG CHANNEL

In this chapter characteristics of the drug mer-
chant wholesaler channel sector are compared to traits in -
selected drug manufacturing and retailing sectors' charac-
teristics. 1In addition, the merchant wholesalers' charac-
teristics are compared to selected economic characteristics.

Drug Commodity Line Merchant
Wholesaler Characteristics

The characteristics of the drug merchant whole-
saler sector selected for study were the total dollar
sales, total establishments, and mean dollar sales per
establishment. The levels of these characteristics are
presented in Table 5.1 for the census years in the period
1948 to 1967.

The index numbers indicate the relative level of
the individual characteristics with respect to the base
year, 1948. The use of index numbers provided a method
of comparing the relative changes that took place between
characteristics, channel sectors, and channels.

All characteristics of the drug merchant wholesaler
sector increased during the study period, 1948 to 1967.

103
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Table 5.1. Selected Characteristics (and Index Numbers) of
the Drug Merchant Wholesaler Sector of the Drug
Distribution Channel for the Years 1948, 1954,
1958, 1963, and 1967.

Total Drug Total Drug Mean Drug
Merchant Merchant Merchant
Year Wholesaler Sales Wholesaler Wholesaler
000,000 Establishments Sales per
Establishment
(Index Number) (Index Number) (Index Number)
1948 $1370 (1.00) 2205 (1.00) $ 621,315 (1.00)
1954 2173 (1.58) 2801 (1.27) 775,794 (1.25)
1958 2826 (2.06) 3042 (1.38) 928,994 (1.50)
1963 3581 (2.62) 3321 (1.51) 1,078,289 (1.74)
1967 4749 (3.47) 3053 (1.38) 1,555,519 (2.50)

Comparing these findings to the all commodity channel on
the basis of index numbers (Table 5.2), one notes several
differences. First, the total sales level of the drug
merchant wholesaler grew faster than the rate for all mer-
chant wholesalers. Second, until the last census year,
1967, the number of drug merchant wholesalers establish-
ments was proportional (on the basis of index number) to
the number of merchant wholesaler establishments. Third,
the sales per establishment of the drug merchant whole-
salers increased much faster than the sales per establish-

ments of the all commodity merchant wholesaler group.
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Table 5.2. The Index Numbers of Selected Characteristics
of the Manufacturing, Merchant Wholesaling,
and Retailing Sectors of the All Commodity and
Drug Merchant Wholesaler Distribution Channels
for the Years 1948, 1954, 1963, and 1967.

Manufacturing
Total Total Value Added per
Year Value Added Establishments Establishment
All All All
Commodity Drug Commodity Drug Commodity Drug
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.58 1.92 1.19 1.00 1.32 1.90
1958 1.90 3.10 1.26 0.96 1.51 3.22
1963 2.58 4.27 1.29 0.87 1.99 4.90
1967 3.54 6.14 1.29 0.75 2.15 8.10
Merchant Wholesaling Sector
Total Total Sales per
Year Sales Establishments Establishment
All All All
Commodity Drug Commodity Drug Commodity Drug
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.33 1.58 1.27 1.27 1.03 1.25
1958 1.60 2.06 1.47 1.38 1.08 1.50
1963 2.06 2.62 1.62 1.51 1.27 1.74
1967 2.69 3.47 1.65 1.38 1.63 2.50
Retailing Sector
Total Total Sales per
Year Sales Establishments Establishment
All Dru All Dru All Dru
Commodity 9 Commodity 9 Commodity 9
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.31 1.31 0.98 1.00 1.30 1.30
1958 1.54 1.69 1.02 0.91 1.47 1.81
1963 1.89 2.11 0.96 0.98 1.88 2.16

1967 2.39 2.72 1.00 0.96 2.32 2.83
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Drug Commodity Line Manufacturing
Establishment Characteristics

The characteristics of the drug manufacturing
sector are presented in Table 5.3. This sector reflected
two major trends during the 1948-1967 period: a rapid
growth in the amount of value added, and a concentration
of activity into fewer manufacturing establishments.
These trends compound into a very substantial increase in
value added per establishment.

A comparison of the drug and all commodity manu-
facturing sectors' index numbers (in Table 5.2) indicates
the magnitude of the above mentioned trends. The level of
the drug manufacturing value added increased by 514 per
cent compared to 254 per cent for the all commodity manu-
facturing sector. And while the number of all commodity
manufacturing establishments was growing 29 per cent, the
number of drug manufacturing establishments decreased by
25 per cent. But the greatest difference was in value
added per establishment. While the all commodity manu-
facturing value added per capita increased only 115 per
cent, the drug value added per capita increased 710 per
cent.

Drug Commodity Line Retail Establish-
ments' Characteristics

The drug retail establishments' sales and sales
per establishment grew about the same amount during the

period of the study. The number of drug retail
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Table 5.3. Selected Characteristics (and Index Numbers) of
the Drug Manufacturing Sector of the Drug
Distribution Channel for the Years 1948, 1954,
1958, 1963, and 1967.

Total Drug Total Mean Drug
Manufacturing Drug Manufacturing
Year Establishments' Manufacturing Value Added per
Value Added Establishments Establishment
000,000
(Index Number) (Index Number) (Index Number)
1948 $ 607 (1.00) 1158 (L.00) $ 524,179 (1.00)
1954 1162 (1.92) 1163 (1.00) 999,140 (1.90)
1958 1882 (3.10) 1114 (0.96) 1,689,407 (3.22)
1963 2595 (4.27) 1011 (0.87) 2,566,765 (4.90)
1967 3721 (6.14) 875 (0.75) 4,252,571 (8.10)

establishments remained about constant during the period.
These figures are shown in Table 5.4.

The levels of the selected characteristics for the
drug and all commodity retail sectors are shown in Table
5.2. The levels of drug retail establishments' sales and
sales per establishments grew slightly faster than the
levels for the all commodity retail establishments. Thus,
there are only slight differences between the index numbers
of the drug and all commodity retail establishments.

Mean per Capita Drug Establishments' Sales
or Value Added and Establishments

To offset the differences in the total levels of

activity among the various geographic divisions, the
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Table 5.4. Selected Characteristics (and Index Numbers) of
the Drug Retailing Sector of the Drug Distri-
bution Channel for the Years 1948, 1954, 1958,
1963, and 1967.

Total Drug Total Mean Drug
Retailing Drug Retailing
Year Establishments' Retailing Sales per
Sales Establishments Establishment
000,000

(Index Number) (Index Number) (Index Number)

1948 $ 4,012 (1.00) 55,796 (1.00) $ 71,904 (1.00)
1954 5,250 (1.31) 56,009 (1.00) 93,734 (1.30)
1958 6,778 (1.69) 50,792 (0.91) 133,446 (1.81)
1963 8,487 (2.11) 54,732 (0.98) 155,064 (2.16)
1967 10,930 (2.72) 53,722 (0.96) 203,454 (2.83)

least-squares analysis of variables was conducted on a per
capita basis. Tables 5.5 and 5.6 show the sales or value
added and establishment on this basis. And the comments
concerning the total sales and establishments' levels
apply to the per capita values. Obviously, the magnitudes
of the positive growth rates were reduced because of the

population growth during the study period.

Results of the Drug Channel Study

Regression Coefficients (B)

As was stated earlier (in Chapter II), the signifi-

cance of the association between the dependent and
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Table 5.5. Per Capita Sales or Value Added (and Index
Number) for Drug Manufacturing, Merchant Whole-
saling, and Retailing Establishments for the
Years 1948, 1954, 1958, 1963, and 1967.

Mean Mean per Mean per
per Capita Capita Sales Capita
Value Added by Drug Sales by

Year by Drug Merchant Drug

Manufacturing Wholesaling Retailing
Establishments Establishments Establishments
(Index Number) (Index Number) (Index Number)

1948 $ 4.16 (1.00) $ 9.83 (1.00) $27.48 (1.00)

1954 7.22 (1.74) 13.50 (1.37) 32.61 (1.19)

1958 10.82 (2.60) 16.24 (1.65) 38.95 (1.42)

1963 13.73 (3.30) 18.95 (1.93) 44.90 (1.63)

1967 18.79 (4.52) 23.98 (2.44) 55.20 (2.01)

Table 5.6. Drug Manufacturing, Merchant Wholesaling, and
Retailing Establishments (and Index Numbers)
for the Years 1948, 1954, 1958, 1963, and 1967,
per 1,000,000 Population.

Mean Drug Mean Drug Mean Drug
Manufacturing Merchant Retailing

Year Establishments Wholesaling Establishments

per 1,000,000 Establishments per 1,000,000
Population per 1,000,000 Population
Population
(Index Number) (Index Number) (Index Number)

1948 7.93 (1.00) 15.10 (1.00) 38.22 (1.00)

1954 7.22 (0.91) 17.40 (1.15) 34.79 (0.91)

1958 6.40 (0.81) 17.48 (1.16) 29.19 (0.76)

1963 5.35 (0.67) 17.57 (1.16) 28.96 (0.76)

1967 4.42 (0.56) 15.42 (1.02) 27.13 (0.71)
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independent variables was determined by analysis of the

correlation coefficients.

Per Capita Drug Merchant Wholesaler Sales.--The

simple correlation coefficients between the dependent
variable, per capita drug merchant wholesaler sales, and
the selected independent variables are presented in
Table 5.7.

Two significant associations and one marginally
significant association were noted for the study period.
First, the dependent variable was significantly associ-
ated with the independent variables, per capita all com-
modity merchant wholesaler sales and per capita personal
income. The level of the first correlation coefficient
was increasing, while the second was decreasing. Then,
an additional correlation coefficient was marginally
significant. This was the association between the
dependent variable and the independent variable, per
capita all commodity retail sales. All three of the
above associations were between the dependent variable
and variables that are indicators of general economic
activity, that is, wholesale sales, personal income, and
retail sales.

The only other independent variable that came close
to a significant correlation coefficient was per cent
nonagricultural employment. This was also related to

the general economic indicators mentioned above.
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Table 5.7. Correlation Coefficients (r) Between Mean per
Capita Drug Merchant Wholesaling Establishment
Sales and Selected Independent Variables for
the Years 1948, 1954, 1958, 1963, and 1967.
Mean per Mean per Mril Gommodity
Capita Drug Capita Drug Merchant
Year Manufacturing Retailing Wholesalin
Establishments Establishments' Establishmegts'
Value Added Sales S *%
ales
1948 .3843 .5652 .8169
1954 .3934 .3953 .8757
1958 .1927 .3106 .9130
1963 .3817 .0690 .9128
1967 .4582 -.0952 .9107
Mean per Population Nona ?izgltural
Year Capita per Emgl
Personal Square ployment
% q i1 as Per cent of
Income Mile Total Employment
1948 .8879 .2546 .8080
1954 .8444 .3812 .7446
1958 .7547 .2843 .6017
1963 .7083 .4847 .5043
1967 .7282 .5347 .5285
Mean per Mean per
Capita Capita
All Commodity All Commodity
Year Manufacturing Retailing
Establishments Establishments'
Value Added Sales*
1948 .4975 .8091
1954 .5847 .7395
1958 .3575 .6997
1963 .4440 .5640
1967 .4651 .5477

*Marginally significant.

**Significant.
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Per Capita Drug Merchant Wholesaler Establish-

ments.--The simple correlation coefficients between the
dependent variable, mean per capita drug merchant whole-
saler establishments, and the selected independent vari-
ables are presented in Table 5.8.

A significant association existed between the
dependent variable and independent variable, per capita
all commodity merchant wholesaler establishments. This
finding tied in with a related result on a per capita sales
basis reported in the previous section.

One marginally significant correlation coefficient
was also found. This was between the dependent variable
and the independent variable, per capita drug manufactur-
ing establishments. It indicated association between the
per capita number of establishments in the manufacturing
and merchant wholesale sectors of the drug channel. But
such a relationship did not exist with respect to the
drug merchant wholesaling and retail sectors.

None of the other independent variables had a

correlation coefficient that was significant.

Mean Sales per Drug Merchant Wholesaler Establish-

ment.--The single correlation coefficients between the
dependent variable, mean sales per drug merchant whole-
saler establishment, and the selected independent vari-

ables are presented in Table 5.9.
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Table 5.8. Correlation Coefficients (r) Between Mean per
Capita Drug Merchant Wholesaling Establishments
and Selected Independent Variables for the Years
1948, 1954, 1958, 1963, and 1967.

Mean per Capita
Mean per Me§n per All gommod?ty
Capita Drug Capita Drug Merchant
Year Manufacturing Retailing Wholesaling
Establishments* Establishments Establishments**

1948 .6745 .4242 .9106

1954 .7531 1471 .8732

1958 .6554 .0297 .8371

1963 .6548 -.0612 .7458

1967 .6151 -.0622 .7980

Mean per Population Mean
Capiga P per Nonagricultural

Year Personal Square agmgigygzgt of
Income Mile Total Employment

1948 .7484 .3425 .7042

1954 .6900 .5268 .6620

1958 .6178 .4358 .5178

1963 .4408 .4839 .4038

1967 .4573 .4622 .4070

Mean per Capita
All Commodity

Mean per Capita
All Commodity

Year Manufacturing Retailing
Establishments Establishments

1948 .6571 .6890

1954 .6635 .5470

1958 .5535 .4356

1963 .5292 .0545

1967 .4830 .0971

*Marginally significant.

**Significant
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Correlation Coefficients (r) Between Mean
Sales per Drug Merchant Wholesaler Establish-
ment and Selected Independent Variables for

the Years 1948,

1954, 1958,

1963, and 1967.

Mean Value

Mean Sales

Mean Sales per

Added per All Commodity
Year Drug g:iagigg Merchant
Manufacturing Establishmgnt Wholesaling
Establishment Establishment
1948 .1645 .3701 -.2165
1954 -.0323 .7630 -.2317
1958 -.5118 .6059 -.6968
1963 -.1167 .3075 -.2405
1967 .1067 .2218 -.0079
. Mean
Mean.per Population Nonagricultural
Year Capita per Employment
Personal Square as Per cent of
Income Mile Total Employment
1948 -.2393 -.3528 -.2693
1954 .4557 -.3004 .2760
1958 -.0164 -.6199 -.0883
1963 .3297 -.1423 .0531
1967 .3903 .0174 .1233
Mean Value Mean Sales
Year Added per per
All Commodity All Commodity
Manufacturing Retailing
Establishment Establishment
1948 .1420 .0352
1954 .1928 .7552
1958 -.3484 .4433
1963 -.0051 .4338
1967 1212 .4783
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None of the correlation coefficients was signifi-

cant for the study period 1948-1967.

Multiple Correlation
Coefficients

A selected group of multiple (linear) regression
analyses were conducted. The combinations of independent
variables selected were presented in Chapter II. The pur-

pose of the analyses was to find those combinations of

independent variables that provided significantly better
association with the dependent variables than did single
independent variables.

In the drug channel none of the combinations of
independent variables provided significantly higher
(multiple) correlation coefficients.

Changes in the Regression
Coefficients

As stated in Chapter I, the second hypothesis
concerned changes over time of the relationship between
the independent and dependent variables studied. 1In this
section, the regression coefficients and coefficients'
standard errors of the drug channel relationships are

analyzed.

Per Capita Drug Merchant Wholesaler Establish-

ments' Sales.--The regression coefficients and the coef-

ficients' standard errors between the dependent variable,
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per capita drug merchant wholesaler sales, and the
selected independent variables are presented in Table
5.10.

None of the t values was statistically signifi-
cant. Only one exceeded |1.00|. The t value of the change
in regression coefficient between the dependent variable
and the independent variable, per capita drug retail
establishments' sales, equaled -1.43. This decrease in
regression coefficient might have reflected the "scrambled
merchandising" in the retail sector, that is, commodity
lines being handled by more types of retail outlets. The
figures in Table 5.2 support this belief. While the value
added and sales of the drug manufacturing and retail
sectors increased 514 and 247 per cent respectively, the
sales of the retail sector increased only 172 per cent.
The increased output of the manufacturing and wholesaling

sectors had to be disposed of somewhere.

Per Capita Drug Merchant Wholesaler Establish-

ments.--In Table 5.11 the regression coefficients and
coefficients' standard errors are presented for the
dependent variable, per capita drug merchant wholesaler
establishments, and selected independent variables.

None of the changes in the regression coefficients
was statistically significant. However, four of the
regression coefficients indicated changes with t values

that were close to or greater than 1.00. These regression
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Table 5.10. Estimated Regression Coefficients (B) and Standard Error of Coefficients (Jp) Between Mean per Capita Drug
Merchant Whol ling Establishment Sales and Selected Independent Variables for the Years 1948, 1954, 1958,
1963, and 1967. ¢t Value of 1948 to 1967 Shift in Regression Coefficient. (Critical Value of t = 2.12)
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coefficients were of the dependent variable and the inde-
pendent variables, per capita drug manufacturing establish-
ments, per capita drug retail establishments, per capita
personal income, and per capita all commodity‘retail
establishments. Except for that associated with the per
capita drug manufacturing establishments, the shifts seemed
to be toward a distribution of drug merchant wholesalers'
characteristics less related to other forms of economic
activity. This simply meant that the regression coef-

ficients were approaching zero.

Mean Sales per Drug Merchant Wholesaler Establish-

ment.--The regression coefficients and coefficients'
standard errors between the dependent variable, sales per
drug.merchant wholesaler establishment, and selected
independent variables are shown in Table 5.12. None of
the changes is statistically significant.

However, the t value for one association was
greater than 1.00. The association between the dependent
variable and the independent variable, per capita personal
income, equaled 1.21. Yet because the regression coef-
ficient varied so much from census to census, no meaning

could be assigned to this finding.



119

hw|mvu uhwlmvu hwlmvu holmvu helwvu holmvu -=L9-8V, -=L9-8%,

€8° += 90° - 19°+= 8 += TC° T+= 06" += L9 ve*

yee vee” 68T° 190° €0L” 1S X4 LEOD” 200" Lee:” 14T 8LT"* 900°- O0LT° coT” 9¢0° 0T0° L961
v6cC” bLE" 0oz* €00°~- 90S° 1L0° 6€0° ST0*- ¥TC” 861" bee” 6TC - G8T° 8ST° Peo0” TT10°- €961
v9z* 9ve" 6¥T° 9T - 9z¢t”* 9L0°- €20° 6¥0°- P¥9T° L00°~- e602° 8ES° - VET” oLe* ¥Z0° 8€0°- 8GS61
89¢" LT8" SYT° SLO* 08Z" cie” peo” 820°- 891" 8ce” TogE” 061°- OFT’ 8EV” veo® €00°- ¥bSe6T
(4] (44N 60C° 6L0° oze* LEZ"- TSO° 1s0° - GSLT- 6LT° - 96F° T62°- ¢tte” Ts¢€” 090° Lzeo’ 8¥6T

mo q mm q mw q mo g mw qd mo q m° g mo q
2] <4 mIo X Qe X v 'v o X SuIXPI mo X g X
s%Ta sWaa oOowego Q o o o oOp0O~O wRo wo o0
ot~ IR AR ] c o "o SR D TR QR
|- =} [N o] oS [ -] [ ] =0 3 pa S (3 =]
o0 Oy Ll I ol N~ o] o0 o oUc 0O
-0 W0 - g 2 4 oo po e} QEowm o w0 R <
- R ] =0 m mo 2 o0 uwe 0N [ )
w3 [ 0 e - 3033 X [Sa] et 3 = [ 0 3Q -
Q o c0cC ‘T 0T W (] u o0 T 0 Ja [
m [eTL] W.Joa =3 ~Q =3 -0 QWD.S 3 e 3 =0
[ o OrON o S [ [l o »
=} o 39 >» bt < el (oo o0 o S '8 =} 3P
T <0 tQ o 030 o O w- =<0 +t30 T cQ
L Q. O MO C n 3t o " an [
(o1 S S oo (] [
M.P ottt N [}

(21°Z = 3 3O anTeA TeOTI3ITID) -SIUSTOTIIVO0) UOTSSaIbay UT IFJTUS (96T O3 8¥6T IO onTeA 3 °*L96T pue
‘€96T “‘8S6T ‘PS6T ‘8¥6T SILSX 9yl I10J SaTqerIep Juapuadapul pa3zodd[asS pue JuawysITqelsdy burTesaToym JueyoIaw
bnxg 1ad sates ueaw uoam3ag (¥p) s3uaTOTIIE0) JO 10113 paepue3is pue (g) SIUSTOTIIOO) UOTSSaIboY pajewrldsy °ZI1°'§ o919l



CHAPTER VI

FINDINGS: THE LIQUOR CHANNEL

In this chapter characteristics of the liquor
merchant wholesaler channel sector were compared to
selected characteristics of the liquor manufacturing and
retail sectors. The merchant wholesalers' characteristics
are also compared to selected economic characteristics.

Liquor Commodity Line Merchant
Wholesaler Characteristics

The characteristics of the liquor merchant whole-
saler sector selected for study were the total dollar
sales, total establishments, and mean dollar sales per
establishment. The levels of each are presented in Table
6.1 for the census years during the period 1948 to 1967.

The index numbers indicate the relative level of
the individual characteristics with respect to the base
year, 1948. Their use provided a method of comparing the
relative changes that took place between characteristics,
channel sectors, and channels.

The level of liquor merchant wholesale dollar

sales grew 146 per cent during the study period. While

120
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Table 6.1. Selected Characteristics (and Index Numbers) of
the Liquor Merchant Wholesaler Sector of the
Liquor Distribution Channel for the Years 1948,
1954, 1958, 1963, and 1967.

Total Ligquor Total Liquor Mean Liquor

Merchant Merchant Merchant

Wholesaler Wholesaler Wholesaler

Year Sales Establishments Sales per
000,000 Establishment

(Index Number) (Index Number) (Index Number)

1948 $2518 (1.00) 1527 (1.00) $1,648,984 (1.00)
1954 3376  (1.34) 1518 (0.99) 2,223,978 (1.35)
1958 3799 (1.51) 1446 (0.95) 2,627,247 (1.59)
1963 4810 (1.91) 1470 (0.96) 3,272,108 (1.98)
1967 6119 (2.46) 1486 (0.97) 4,117,765 (2.50)

the number of establishments remained about constant,
the sales per establishment grew 150 per cent during the
period.

A comparison of the liquor and all commodity mer-
chant wholesaling sector index numbers revealed a trend of
relative concentration. The all commodity and liquor
merchant wholesalers had approximately equal sales index
numbers (Table 6.2). But, while the number of all com-
modity merchant wholesalers increased 65 per cent, the
number of liquor merchant wholesalers decreased 3 per cent.
Consequently, the sales per liquor merchant wholesaler
increased 150 per cent compared to 63 per cent for the

all commodity merchant wholesaler.
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Table 6.2. The Index Numbers of Selected Characteristics
of the Manufacturing, Merchant Wholesaling, and
Retailing Sectors of the All Commodity and
Liquor Merchant Wholesaler Distribution Channels
for the Years 1948, 1954, 1958, 1963, and 1967.

Manufacturing
Total Total Value Added per
Year Value Added Establishments Establishment
All . All . All .
Commodity Liquor Commodity Liquor Commodity Liquor
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.58 0.78 1.19 0.61 1.32 1.27
1958 1.90 0.96 1.26 0.56 1.51 1.71
1963 2.58 1.30 1.29 0.51 1.99 2.54
1967 3.54 1.59 1.29 0.49 2.15 3.24
Merchant Wholesaling Sector
Total Total Sales per
Year Sales Establishments Establishment
All Liquor All Liquor All Liquor
Commodity Commodity Commodity
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.33 1.34 1.27 0.99 1.03 1.35
1958 1.60 1.51 1.47 0.95 1.08 1.59
1963 2.06 1.91 1.62 0.96 1.27 1.98
1967 2.69 2.46 1.65 0.97 1.63 2.50
Retailing Sector
Total Total Sales per
Year Sales Establishments Establishment
All . All . All .
Commodity Liquor Commodity Liquor Commodity Liquor
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.31 1.23 0.98 0.94 1.30 1.32
1958 1.54 1.63 1.02 1.11 1.47 1.47
1963 1.89 2.01 0.96 1.20 1.88 l1.68

1967 2.39 2.58 1.00 1.19 2.32 2.18
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Liquor Commodity Line Manufacturing
Sector Characteristics

The characteristics of the liquor manufacturing
sector are presented in Table 6.3. This was the only
manufacturing sector studied that showed a drop in the
level of manufacturing value added from the 1948 to the
1954 census. Between 1948 and 1954 the level of value
added dropped 22 per cent compared to an increase of 58
per cent for all manufacturing. And in 1967, the level
of value added was only 59 per cent above the 1948 level.

The number of liquor manufacturing establishments
in 1967 were less than one-half the number in 1948. Be-
cause of the drop in number of establishments, the value
added per establishment rose 224 per cent during the study
period, compared to 115 per cent for all manufacturing
establishments.

Liquor Commodity Line Retail Establish-
ments' Characteristics

The characteristics of the liquor retail sector
are presented in Table 6.4. The level of sales increased
throughout the study period. Although the number of
establishments fluctuated during the period, the trend
seemed to be slightly upward. In addition, the level of
sales per retail establishment for this commodity line
rose.

Comparison of the liquor retail sector with the

all commodity retail sector revealed that both had about
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Table 6.3. Selected Characteristics (and Index Numbers) of
the Liquor Manufacturing Sector of the Liquor
Distribution Channel for the Years 1948, 1954,
1958, 1963, and 1967.

Total Liquor Total Mean Liquor
Manufacturing Liquor Manufacturing
Year Establishments M q . Value Added
anufacturing
Value Added Establishments per
000,000 Establishment
(Index Number) (Index Number) (Index Number)

1948 $586 (1.00) 644 (1.00) $ 909,937 (1.00)

1954 455 (0.78) 395 (0.61) 1,151,898 (1.27)

1958 560 (0.96) 361 (0.56) 1,551,246 (1.71)

1963 761 (1.30) 329 (0.51) 2,313,069 (2.54)

1967 934 (1.59) 317 (0.49) 2,946,372 (3.24)

Table 6.4. Selected Characteristics (and Index Numbers) of

the Liquor Retailing Sector of the Liquor
Distribution Channel for the Years 1948, 1954,
1958, 1963, and 1967.

Total Liquor

Total Mean Liquor

Retailing Liquor Retailing
Year Establishments' quc Sales
Retailing
Sales Establishments per
000,000 Establishment
(Index Number) (Index Number) (Index Number)

1948 $2580 (1.00) 33,422 (1.00) $ 77,194 (1.00)
1954 3171 (1.23) 31,240 (0.94) 101,504 (1.32)
1958 4202 (1.63) 37,068 (1.11) 113,359 (1.47)
1963 5191 (2.01) 40,188 (1.20) 129,167 (1.68)
1967 6662 (2.58) 39,619 (1.19) 168,151 (2.18)
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the same rate of sales increase. The number of liquor
retail establishments increased compared to the number of
all commodity retail establishments. Therefore, the
relative level of sales per establishment rose faster
for the all commodity retail sector.

Mean per Capita Liquor Establishments'

Sales or Value Added and
Establishments

To offset the differences in the total levels of
activity among the various geographic divisions, the
least-squares analysis of the variables was conducted on
a per capita basis. Tables 6.5 and 6.6 show the sales

or value added and establishments arrived at through LS.

Results of the Liquor Channel Study

Regression Coefficients (B)

As was stated earlier (in Chapter II), the signifi-
cance of the association between the dependent and inde-
pendent variables was determined by analysis of the corre-

lation coefficients.

Per Capita Liquor Merchant Wholesaler Sales.--The

simple correlation coefficients between the dependent
variable, per capita liquor merchant wholesaler sales,
and the selected independent variables are presented in

Table 6.7.
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Table 6.5. Per Capita Sales or Value Added (and Index
Number) for Liquor Manufacturing, Merchant
Wholesaling, and Retailing Establishments for
the Years 1948, 1954, 1958, 1963, and 1967.

Mean Mean per Mean per
per Capita Capita Sales Capita
Value Added by Liquor Sales by
by Liquor Merchant Liquor
Year Manufacturing Wholesaling Retailing
Establishments Establishments Establishments

(Index Number) (Index Number) (Index Number)

1948 $4.01 (1.00) $17.25 (1.00) $17.67 (1.00)
1954 2.83 (0.71) 20.97 (1.22) 19.70 (1.11)
1958 3.22 (0.80) 21.83 (1.27) 24.15 (1.37)
1963 4.03 (1.01) 25.45 (1.48) 27.47 (1.55)
1967 4.72 (1.18) 30.90 (1.79) 33.65 (1.91)

Table 6.6. Liquor Manufacturing, Merchant Wholesaling,
and Retailing Establishments (and Index Numbers)
for the Years 1948, 1954, 1958, 1963, and 1967,
per 1,000,000 Population.

Mean Liquor

Mean Liquor Mean Liquor

Manufacturing Merchan? Retailing
. Wholesaling .
Establishments - N Establishments
Year Establishments
per 1,000,000 er 1.000.000 per 1,000,000
Population pP 4 Population
opulation
(Index Number) (Index Number) (Index Number)
1948 4.41 (1.00) 10.46 (1.00) 228.92 (1.00)
1954 2.45 (0.56) 9.43 (0.90) 194.04 (0.85)
1958 2.08 (0.47) 8.31 (0.79) 213.03 (0.93)
1963 1.74 (0.39) 7.78 (0.74) 212.63 (0.93)

1967 1.60 (0.36) 7.51 (0.72) 200.10 (0.87)
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Table 6.7. Correlation Coefficients (r) Between Mean per
Capita Liquor Merchant Wholesaling Establish-
ment Sales and Selected Independent Variables
for the Years 1948, 1954, 1958, 1963, and 1967.
Mean per Mean per M;i? ger Cg?tta

Capita Liquor Capita Ligquor ommod1ty

Year . c 7 Merchant

Manufacturing Retailing :
: . ' Wholesaling
Establishments Establishments . '
Establishments
Value Added Sales¥*
Sales*

1948 -.0048 .6208 .7398

1954 .0263 .7220 .7995

1958 .0866 .7402 .8746

1963 .0198 .8176 .7536

1967 -.0793 .7444 .6157
Mean per Population Mean

P P Nonagricultural
Capita per

Year Employment

Personal Square £
Income** Mile as per cent o
Total Employment*¥*

1948 .9018 .3941 .9119

1954 .9585 .5177 .9195

1958 .9478 .4666 .8011

1963 .9269 .4822 .8356

1967 .8988 .4584 .8231

Mean per Mean per
Capita Capita
Year All Commodity All Commodity
Manufacturing Retailing
Establishments Establishments'
Value Added Sales*

1948 .6594 .8078

1954 .7545 .8265

1958 .6346 .8260

1963 .5344 .7996

1967 .4268 .7942

*Marginally significant.
**Significant.



128

Two significant associations were noted for the
study period. The dependent variable exhibited a meaning-
ful association with the independent variables, per capita
personal income and per cent nonagricultural employment.
And these correlations were positive, indicating a positive
association between the variables involved.

Three marginally significant associations were also
noted for the period. The dependent variable was margin-
ally associated with per capita liquor retail sales, all
commodity merchant wholesaler sales, and all commodity
retail sales.

In addition to the above, a large number of posi-
tive correlation coefficients between per capita liquor
merchant wholesaler sales and indicators of economic
activity were found. This would seem to indicate a

strong association between the two.

Per Capita Liquor Merchant Wholesaler Establish-

ments.--The simple correlation coefficients between the
dependent variable, mean per capita liquor merchant whole-
saler establishments, and the selected independent vari-
ables are presented in Table 6.8.

Though there were no significant correlation
coefficients for the study period, there was one margin-
ally significant association. This was the association
between the dependent variable and the independent

variable, per capita income. Standing alone, this finding
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Table 6.8. Correlation Coefficients (r) Between Mean per
Capita Liquor Merchant Wholesaling Establish-
ments and Selected Independent Variables for
the Years 1948, 1954, 1958, 1963, and 1967.

Mean per Capita

Mean per Mean per A
Capita Liquor Capita Liquor Al;egggggilty
Year Manufacturing Retailing Wholesalin
Establishments Establishments Establishmengs
1948 .3645 .5629 .5236
1954 .1967 .3782 .5528
1958 .0215 .2842 .3207
1963 -.0230 .3691 .4328
1967 -.0917 .1980 .4951
. Mean
Mean.per Population Nonagricultural
Year Capita per Employment
Personai Square as Per cent of
Income Mile Total Employment
1948 .7743 -.0551 .7669
1954 .7774 -.0356 .5872
1958 .5835 -.1891 .3585
1963 .6331 -.1880 .4375
1967 .7291 -.0080 .4251
Mean per Capita Mean per Capita
Year All Commodity All Commodity
Manufacturing Retailing
Establishments Establishments
1948 .5122 .3458
1954 .5511 .4828
1958 .2938 .0719
1963 .3493 .0069
1967 .3130 -.0172

*Marginally significant.
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did not merit significance. However, it did seem to be
related to the findings that were reported in the previous
and subsequent sections of this chapter. Simply stated,
this finding indicated a positive association between
liquor channel related economic activities and the level

of economic activity in a region.

Mean Sales per Liquor Merchant Wholesaler Estab-

lishment.--The single correlation coefficients between the
dependent variable, mean sales per liquor merchant whole-
saler establishment, and the selected independent variables
are presented in Table 6.9. None of the correlation
coefficients was significant for the study period.

Multiple Correlation
Coefficients

A selected group of multiple (linear) regression
analyses were conducted. The combinations of independent
variables selected were presented in Chapter II. The pur-
pose was to find those combinations of independent vari-
ables that provided significantly better association with
the dependent variables than did single independent
variables. 1In the liquor channel, however, none of the
combinations of independent variables provided signifi-

cantly higher (multiple) correlation coefficients.
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Correlation Coefficients (r) Between Mean Sales
per Liquor Merchant Wholesaling Establishment
and Selected Independent Variables for the

Years 1948,

1954, 1958,

1963, and 1967.

Mean Value

Mean Sales

Mean Sales per

Added per - All Commodity
Year Liquor p§£t§;§?ﬁr Merchant
Manufacturing Establishmgnt Wholesaling
Establishment Establishment
1948 -.0325 .0084 .4640
1954 -.3891 -.0177 .0439
1958 -.3015 .0807 .2976
1963 -.0384 .1283 .2320
1967 -.0625 .2872 .0546
. Mean
Mean per Population Nonagricultural
Year Capita per Employment
Personal Square as Per cent of
Income Mile Total Employment
1948 -.1497 .4990 -.1284
1954 .3928 .6557 .5313
1958 .4755 .6026 .5061
1963 .3480 .6788 .4837
1967 .6040 .5807 7272
Mean Value Mean Sales
Added per per
Year All Commodity All Commodity
Manufacturing Retailing
Establishment Establishment
1948 .1848 -.4296
1954 .2774 -.0653
1958 -.0165 .0600
1963 -.1104 .1008
1967 -.1621 .4334
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Changes in the Regression
Coefficients

As stated in Chapter I, the second hypothesis
concerned changes over time of the relationship between the
independent and dependent variables studied. 1In this
section the regression coefficients and coefficients'
standard errors of the liquor channel relationships are

analyzed.

Per Capita Liquor Merchant Wholesaler Establish-

ment Sales.--The regression coefficients and the

coefficients' standard errors between the dependent vari-
able, per capita liquor merchant wholesaler sales, and
the selected independent variables are presented in
Table 6.10.

None of the t values was statistically significant.
However, three of them did have t values close to 2.00.
These were for the independent variables per capita per-
sonal income, per cent nonagricultural employment, and
per capita all commodity retail sales. All three of the
regression coefficients were increasing during the study
period. The level of all commodity and liquor retail
establishment sales rose 91 and 75 per cent, respectively
(Tables 4.5 and 6.5). The relatively slight difference
in growth indicated that changes were occurring in the

liquor merchant wholesaler sales patterns.
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Per Capita Liquor Merchant Wholesaler Establish-

ments.--In Table 6.11 the regression coefficients and
coefficients' standard errors are presented for the
dependent variable, per capita liquor merchant wholesaler
establishments and selected independent variables.

None of the changes in the regression coefficients
(or t values) was statistically significant. Two of the
t values were greater than |1.00|. These, the regression
coefficients of the dependent variable with respect to
the dependent variables, per capita liquor retail and

manufacturing establishments, were decreasing.

Mean Sales per Liquor Merchant Wholesaler

Establishment.--The regression coefficients and coef-

ficients' standard errors between the dependent variable,
sales per liquor merchant wholesaler establishment, and the
selected independent variables are shown in Table 6.12.

One statistically significant t value was found.
The regression coefficients between the dependent variable
and the independent variable, per cent nonagricultural
employment, rose from -.192 in 1948 to 3.865 in 1967. 1In
addition, large positive increases, though not statistically
significant changes, occurred in the regression coef-
ficients of the independent variables, per capita personal
income and sales per all commodity retail establishment.

The above changes indicate that the dependent

variable, mean sales per liquor merchant wholesaling
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Table 6.11. Estimated Regression Coefficients (B) and Standard Error of Coefficients (3‘) Between Mean per Capita Liquor
Merchant Wholesaling Establishments and Selected Independent Variables for the Years 1948, 1954, 1958, 1963,
and 1967. t Value of 1948 to 1967 Shift in Regression Coefficients. (Critical Value of t = 2.12)

ing Establishments
Liquor Retailing
ai{Establishments
Mean Nonagricul-
tural Employment
as Per cent of
Total Employment

Mean per Capita
All Commodity

Mean per Capita
Retailing

All Commodity

a| | Manufacturing

Mean per Capita
Establishments
Establishments

Mean per Capita
All Commodity

Merchant Whole-
! saling Establish-

Population per

Mean per Capita
' Personal Income
a| Square Mile

Mean per Capita
Liquor Manufactur-
ments

w
al
w
@
w
Q
@
Q
w
Q)

1948 171 .165 .569 .316 .720 .443 1.413 .437 -.019 .134 1.646 .520 .582 .369 1.622 1.664
1954 .047 .088 .288 .267 .659 375 1.080 .330 -.009 .098 1.256 .654 .454 .260 1.384 .949
1958 .004 .077 .199 .253 .400 .446 .711 374 -.042 .082 .873 .859 .232 .286 .223 1.170
1963 ~.005 .079 .326 .311 .655 515 .943 2371 -.044 .087 1.329 1.033 .301 .305 .032 1.752
1967 -.017 .070 .141 .264 .725 .481 .968 .343 -.002 .076 1.622 1.305 .275 .315 -.046 1.004

"48-67--1'05 L‘a_G.I--l.OI r.“_s.,-o.oa t‘s_67-—.80 t t‘a_s.,--.ol t‘._67--.65 "48-67--'86

Table 6.12. Estimated Regression Coefficients (B) and Standard EBrror of Coefficients (5'5) Between Mean Sales per Liquor
Merchant Wholesaling Establishment and Selected Independent Variables for the Years 1948, 1954, 1958, 1963,
and 1967. t Value of 1948 to 1967 Shift in Regression Coefficients. (Critical Value of t = 2.12)
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1948 -.007 .089 .008 .348 1.060 .765 -.191 .476 .123 .081
1954 -.119 .106 -.021 .449 .102 .883 .560 .496 174 .076
1958 -.104 124 .100 467 .836 1.013 .749 .524 .173 .087 .593 1.026 -.025 .578 .170 1.070
1963 =-.012 .121 .537 .372 .527 .835 522 .532 .175 .071 .620 1.107 -.146 .496 .217 .809
1967 -.023 <137 .307 .387 .113 .788 1.117 .557 .163 .086 3.865 1.379 -.231 .532 1.014 797

.192 .560 .176 .354 -.874 695
.167 .703 .310 .405 -.201 1.163
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establishment, has become more closely associated with the
levels of several independent variables. Two of these
variables, per capita personal income and mean nonagri-
cultural employment as per cent of total employment, are

measures of general economic activity.



CHAPTER VII

FINDINGS: THE LUMBER CHANNEL

In this chapter characteristics of the lumber
merchant wholesaler channel sector are compared to selected
characteristics of the lumber production and retail sectors.
The merchant wholesalers' characteristics are also compared
to selected economic characteristics.

Lumber Commodity Line Merchant
Wholesaler Characteristics

The characteristics of the lumber merchant whole-
saler sector selected for study were the total dollar sales,
total establishments, and sales per establishment. The
levels are presented in Table 6.1 for the census years
during the period 1948 to 1967. The use of index numbers
provided a method of comparing the relative changes that
took place between characteristics, channel sectors, and
channels.

During the study period all of the characteristics
of the lumber merchant wholesaler sector increased (Table
7.1). The relative amount of the increases was smaller,

however, than the increases for the all commodity merchant

137
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Table 7.1. Selected Characteristics (and Index Numbers)
of the Lumber Merchant Wholesaler Sector of the
Lumber Distribution Channel for the Years 1948,
1954, 1958, 1963, and 1967.

Total Lumber Total Lumber Total Lumber
Merchant Merchant Merchant
Year Wholesaler Wholesaler Wholesaler
Sales Establishments Sales per

000,000 Establishment

(Index Number) (Index Number) (Index Number)

1948 $2793 (1.00) 3312 (1.00) $ 843,000 (1.00)
1954 3806 (1.36) 4304 (1.30) 884,000 (1.05)
1958 4221 (1.51) 4996 (1.51) 845,000 (1.00)
1963 5677 (2.03) 5956 (1.80) 953,000 (1.13)
1967 5795 (2.07) 5162 (1.56) 1,123,000 (1.33)

wholesaler sector. These comparisons were made in Table
7.2. For example, the total lumber merchant wholesaler
sectors' sales increased 107 per cent compared to 169 per
cent for the all commodity merchant wholesaler sector.

Lumber Commodity Line Manufacturing
Sector Characteristics

The characteristics of the lumber manufacturing
sector are presented in Table 7.3. This manufacturing
sector exhibited the lowest overall growth (in terms of
value added) for the 1948 to 1967 study period. There was
only a growth of 18 per cent in value added, which compares
to a growth of 254 per cent for the all commodity manu-

facturing sector (Table 7.3). During the period there
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Table 7.2. The Index Numbers of Selected Characteristics
of the Manufacturing, Merchant Wholesaling, and
Retailing Sectors of the All Commodity and
Lumber Merchant Wholesaler Distribution Channels
for the Years 1948, 1954, 1958, 1963, and 1967.

Manufacturing Sector

Total Total Value Added per
Year Value Added Establishments Establishment
All ] All All }
Commodity L er Commodity Lumber Commodity L er
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.58 1.02 1.19 1.04 1.32 0.98
1958 1.90 0.88 1.26 0.85 1.51 1.05
1963 2.58 1.04 1.29 0.67 1.99 1.54
1967 3.54 1.18 1.29 0.57 2.15 2.04

Merchant Wholesaling Sector

Total Total Sales per
Year Sales Establishments Establishment
All ] All ] All }

Commodity L exr Commodity L exr Commodity L er
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.33 1.36 1.27 1.30 1.03 1.05
1958 1.60 1.51 1.47 1.51 1.08 1.00
1963 2.06 2.03 l1.62 1.80 1.27 1.13
1967 2.69 2.07 1.65 1.56 1.63 1.33

Retailing Sector

Total Total Sales per
Year Sales Establishments Establishment
All All All
Commodity Lumber Commodity Lumber Commodity Lumber
1948 1.00 1.00 1.00 1.00 1.00 1.00
1954 1.31 1.27 0.98 1.15 1.30 1.10
1958 1.54 1.39 1.02 1.34 1.47 1.04
1963 1.89 1.37 0.96 1.11 1.88 1.23

1967 2.39 1.53 1.00 0.93 2.32 1.65
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of the Lumber Manufacturing Sector of the
Lumber Distribution Channel for the Years

Selected Characteristics (and Index Numbers)

1948, 1954, 1958, 1963, and 1967.
Total Lumber Total Mean Lumber
Manufacturing Lumber Manufacturing
Year Establishments Manufacturing Value Added
Value Added Establishments per
000,000 Establishment
(Index Number) (Index Number) (Index Number)
1948 $1476 (1.00) 19,039 (1.00) $ 77,525 (1.00)
1954 1503 (1.02) 19,778 (1.04) 75,993 (0.98)
1958 1306 (0.88) 16,102 (0.85) 81,108 (1.05)
1963 1531 (1.04) 12,831 (0.67) 119,320 (1.54)
1967 1734 (1.18) 10,936 (0.57) 158,559 (2.04)

was substantial reduction in the number of lumber manu-

facturing establishments, a decrease of 43 per cent com-

pared to an increase of 56 per cent for the all commodity

manufacturing sector.

Even with this substantial reduction

in the number of establishments, the lumber manufacturing

value added per establishment was less than for the all

commodity manufacturing value added.

are presented in Table 7.4.

Lumber Commodity Line Retail Establish-

ments'

Characteristics

The characteristics of the lumber retail sector

During the study period the

level of lumber retail establishment sales as well as
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Selected Characteristics (and Index Numbers)
of the Lumber Retailing Sector of the Lumber

Distribution Channel for the Years 1948,

1954,

1958, 1963, and 1967.
Total Lumber Total Mean Lumber
Retailing Lumber Retailing
Years Establishments Retailing Sales per
Sales Establishments Establishment
000,000
(Index Number) (Index Number) (Index Number)
1948 $5,128 (1.00) 26,110 (1.00) $196,399 (1.00)
1954 6,503 (1.27) 30,177 (1.15) 215,495 (1.10)
1958 7,122 (1.39) 34,867 (1.34) 204,262 (1.04)
1963 7,022 (1.37) 28,979 (1.11) 242,313 (1.23)
1967 7,863 (1.53) 24,296 (0.93) 323,633 (1.65)

sales per establishment increased, while the number of

lumber retail establishments declined.

The figures in Table 7.2 reveal the relative de-

cline of the lumber channel compared to the all commodity

channel.

While the dollar sales for retailers increased

139 per cent, the dollar sales of the lumber retail

establishments increased only 53 per cent.

And the number

of all commodity retailers remained constant, while the

number of lumber retail establishments rose during the

first two census intervals and declined during the last

two.

The sales per lumber retail establishment growth

rate, then lagged behind the all commodity growth rate.
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Mean per Capita Lumber Establishments'
Sales or Value Added and
Establishments

To offset the idfferences in the total levels of
activity among the various geographic divisions, the least-
squares analysis of the variables was conducted on a per
capita basis. Tables 7.5 and 7.6 show the sales or value

added and number of establishments on a per capita basis.

Results of the Lumber Channel Study

Regression Coefficients (B)

As was stated earlier (in Chapter II), the signifi-
cance of the association between the dependent and inde-
pendent variables was determined by analysis of the

correlation coefficients.

Per Capita Lumber Merchant Wholesaler Sales.--The

simple correlation coefficients between the dependent
variable, per capita lumber merchant wholesaler sales,
and selected independent variables are presented in
Table 7.7.

There were neither significant nor marginally
significant associations found for the dependent variable,

per capita lumber establishments' retail sales.

Per Capita Lumber Merchant Wholesaler Establish-

ments.--The simple correlation coefficients between the

dependent variable, mean per capita lumber merchant
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Table 7.5. Per Capita Sales or Value Added (and Index
Number) for Lumber Manufacturing, Merchant
Wholesaling and Retailing Establishments for
the Years 1948, 1954, 1958, 1963, and 1967.
Mean Mean per Mean per
per Capita Capita Sales Capita
Value Added by Lumber Sales by
Year by Lumber Merchant Lumber
Manufacturing Wholesaling Retailing
Establishments Establishments Establishments

(Index Number)

(Index Number)

(Index Number)

1948 $10.11 (1.00) $19.13 (1.00) $35.12 (1.00)
1954 9.34 (0.92) 26.64 (1.29) 40.39 (1.15)
1958 7.51 (0.74) 24.26 (1.27) 40.93 (1.16)
1963 8.10 (0.80) 30.04 (1.57) 37.15 (1.06)
1967 8.76 (0.87) 29.27 (1.53) 39.71 (1.13)
Table 7.6. Lumber Manufacturing, Merchant Wholesaling and
Retailing Establishments (and Index Numbers)
for the Years 1948, 1954, 1958, 1963, and 1967,
per 1,000,000 Population.
Mean Lumber Mean Lumber Mean Lumber
Manufacturing Merchant Wholesaling Retailing
Year Establishments Establishments Establishments
per 1,000,000 per 1,000,000 per 1,000,000
Population Population Population
(Index Number) (Index Number) (Index Number)
1948 13.04 (1.00) 22.68 (1.00) 17.88 (1.00)
1954 12.28 (0.94) 26.73 (1.18) 18.74 (1.05)
1958 9.25 (0.71) 28.70 (1.27) 20.04 (1.12)
1963 6.79 (0.52) 31.51 (1.39) 15.33 (0.86)
1967 5.52 (0.42) 26.07 (1.15) 12.27 (0.69)
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Table 7.7. Correlation Coefficients (r) Between Mean per
Capita Lumber Merchant Wholesaling Establishment
Sales and Selected Independent Variables for the
Years 1948, 1954, 1958, 1963, and 1967. (Criti-
cal Value of t = 2.12)
Mean per Capita
C Mean per Mean per All Commodity
Year apita Lumper Caplta'Lgmber Merchant
Manufacturing Retailing Wholesalin
Establishments Establishments' Establish g .
Value Added Sales stabllsiments
Sales
1948 .2408 .2803 .4475
1954 .2781 .4543 .5101
1958 .4097 .1058 .4184
1963 .4836 -.0700 .3038
1967 .2988 -.4473 .2780
Mean per Population Mean
. Nonagricultural
Year Capita per Emplovment
Personal Square mpLoy
Income Mile as Per cent of
Total Employment
1948 .6031 -.0131 .4724
1954 .6506 -.1058 .3758
1958 .5281 -.0750 .2900
1963 .5055 -.0807 .3078
1967 .4575 .1807 .2650
Mean per Mean per
Capita Capita
Year All Commodity All Commodity
Manufacturing Retailing
Establishments Establishments'’
Value Added Sales
1948 .1826 .5795
1954 .2279 .7452
1958 .1367 .5264
1963 .0517 .5779
1967 .2296 4372
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wholesaler establishments, and the selected independent
variables are presented in Table 7.8.

There were no significant nor marginally signifi-
cant correlation coefficients for the study period. How-
ever, two independent variables did have interesting
relationships with the dependent variable. The corre-
lation coefficients (and the regression coefficients) for
per capita lumber and all commodity retail establishments
were negative for all years studied. The meaning of these
slight associations was unclear, but they might reflect
the low level of association of the per capita to lumber
merchant wholesaling establishments with all of the

selected independent variables.

Mean Sales per Lumber Merchant Wholesaler

Establishment.--The single correlation coefficients be-

tween the dependent variable, mean sales per lumber mer-
chant wholesaler establishment, and selected independent
variables are presented in Table 7.9.

None of the correlation coefficients was signifi-
cant for the study period. However, the association be-
tween the dependent variable and the independent variable,
mean sales per all commodity retail establishment, was
marginally significant. This association appears to be
the major component of the significant multiple corre-

lation coefficient discussed in the next section.
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Table 7.8. Correlation Coefficients (r) Between Mean per
Capita Lumber Merchant Wholesaling Establish-
ments and Selected Independent Variables for
the Years 1948, 1954, 1958, 1963, and 1967.

mean per  Mean per Capita
Year Capita Lumber Capita Lumber Merchant
Manufagturing Reta;ling Wholesaling
Establishments Establishments Establishments

1948 .0734 -.3933 .4237

1954 .3240 -.3174 .2802

1958 .2424 -.5611 .0417

1963 .1279 -.4106 .1776

1967 .1684 -.5741 .1441

. Mean
Mean per Population Nonagricultural
Year Capita per Employment
Personal Square as Per cent of
Income Mile
Total Employment

1948 .3160 .4302 .4684

1954 .3040 .2089 .3310

1958 .2067 .1829 .3012

1963 .3132 -.0307 .3095

1967 .2210 .1149 .4391

Mean per Capita
All Commodity

Mean per Capita
All Commodity

Year Manufacturing Retailing
Establishments Establishments

1948 .4765 -.1437

1954 .4306 -.0373

1958 .2775 -.6147

1963 .2123 -.6848

1967 .2776 -.3530




Table 7.9.
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Correlation Coefficients (r) Between Mean Sales

per Lumber Merhcant Wholesaling Establishment
and Selected Independent Variables for the Years
1963, and 1967.

1948,

Mean Value

Mean Sales

Mean Sales per

Added per All Commodit
Year Lumbeg per Lgmper Merchant Y
. Retailing :
Manufacturing Establishment Wholesaling
Establishment Establishment
1948 .2899 -.2040 .0058
1954 .3607 -.2366 .1910
1958 5577 .1365 .3704
1963 .6013 .2208 .3216
1967 .2820 .0124 .5592
. Mean
Mg:gisir Popuézﬁlon Nonagricultural
Year Personal Square Employment
Income Mile as Per cent of
Total Employment
1948 .5765 -.5060 .2023
1954 .6493 -.2823 .2686
1958 .6151 -.2197 .2207
1963 .5889 -.1054 .2887
1967 .5003 .1824 .1194
Mean Value Mean Sales
Added per per
Year All Commodity All Commodity
Manufacturing Retailing
Establishment Establishment*
1948 -.3418 .8346
1954 -.0806 .6758
1958 -.2293 .8163
1963 -.3013 .7965
1967 .1438 .5324

*Marginally significant.
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Multiple Correlation
Coefficients

A selected group of multiple (linear) regression
analyses were conducted. The combinations of independent
variables selected were presented in Chapter II. The
purpose was to find those combinations of independent
variables that provided significantly better association
with the dependent variable than did single independent
variables.

In the lumber channel only one such combination
was found. The dependent variable was the mean sales per
lumber merchant wholesaler establishment. The independent
variables were value added per all commodity manufacturing
establishment, sales per all commodity wholesale establish-
ment, and sales per all commodity retail establishment.
These correlation coefficients are presented in Table
7.10.

The independent variable, sales per all commodity
merchant wholesaler establishment, accounted for most of
the association. However, the other independent vari-
ables provided enough association to raise the multiple
correlation coefficient from an average of .7365 to .8536.

Changes in the Regression
Coefficient

As stated in Chapter I, the second hypothesis con-
cerning changes over time of the relationship between the

independent and dependent variables was studied. In this
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section the regression coefficients and coefficients'
standard errors of the lumber channel relationships are

analyzed.

Per Capita Lumber Merchant Wholesaler Establish-

ment Sales.--The regression coefficients and the coef-

ficients' standard errors between the dependent variable,
per capita lumber merchant wholesaler sales, and the
selected independent variables are presented in Table
7.11.

None of the t values was statistically signifi-
cant. However, one t value was -1.52. This was the
relationship between the dependent variable and the inde-
pendent variable, mean per capita lumber retail establish-
ments' sales. This fluctuating regression coefficient was
+.330 in 1948 and -.751 in 1967. During the study period
small decreases in the regression coefficients for
relationship between the independent variable and the
dependent variables, per capita all commodity merchant
wholesaler establishments' sales, and per capita personal
income, were noted. Such declines may have been indica-

tive of the relative change occurring in the lumber

channel.

Per Capita Lumber Merchant Wholesaler Establish-

ments.--In Table 7.12 the regression coefficients and

coefficients' standard errors are present for the dependent



151

Table 7.11. Estimated Regression Coefficients (B) and Standard Error of Coefficients (35) Between Mean per Capita
Lumber Merchant Wholesaling Establishment Sales and Selected Independent Variables for the Years 1948,
1954, 1958, 1963, and 1967. t Value of 1948 to 1967 Shift in Regression Coefficients. (Critical
Value of t = 2.12)
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variable, per capita lumber merchant wholesaler establish-
ments, and selected independent variables.

None of the changes in the regression coefficients
(or t values) during the study period was statistically
significant. Only one of the t values was greater than
|1.00|]. The shift of the regression coefficient between
the dependent variable and the independent variable, popu-

lation per square mile, and a t-value of -1.05.

Mean Sales per Lumber Merchant Wholesaler Estab-

lishment.--The regression coefficients and the coefficients'
standard errors between the dependent variable, sales per
lumber merchant wholesaler, and the selected independent
variables are presented in Table 7.13.

None of the shifts in the regression coefficients
was statistically significant. Two of the t values were
greater than |1.00|. These were the regression coef-
ficients between the dependent variable and the independent
variables, population per square mile (t = 1.48) and sales
per all commodity retail establishments (t = -1.39). The
increase of the regression coefficient, in the case of
population per square mile, left it with a very small value
(.036), indicating that the importance of the independent
variable, with respect to sales per lumber merchant whole-
saler establishment, was much reduced. The decrease in
the level of the regression coefficient, sales per all

commodity retail establishment, suggested that this
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variable was also decreasing in importance as an indicator
of trends in the dependent variable, sales per lumber

merchant wholesaler establishment.



CHAPTER VIII

SUMMARY, CONCLUSIONS, AND IMPLICATIONS

Summarx

In Chapter I certain characteristics (sales,
establishments, sales/establishment) of wholesalers in the
United States were reviewed for the period 1948-1967.
Special emphasis was placed on the merchant wholesaler
type of wholesale establishments because they are the most
significant type of wholesale establishment on the basis
of dollar sales. In addition, the Census provided the
most detailed data on the merchant wholesaler type of
wholesale establishment. Selected characteristics of the
consumer good commodity line distribution channel and
economy were proposed for possible association with cer-
tain characteristics of the merchant wholesaling sector.
It was then hypothesized that these selected independent
characteristics are associated with the characteristics
of the commodity line merchant wholesaler. And, in
addition, it was hypothesized that these associations
will change over time. The identification of such inde-
pendent variables may aid the merchant wholesale manager

in planning strategy for the future. Given his unique
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position in service to both manufacturers and retailers,
the merchant wholesaler should be aware of any changes in
either sector and their implications for his operation.

In Chapter II the geographic division was selected
as the geographic control unit. The methodology selected
was the linear least-squares analysis and the Zellner-
Aitken (ZA) estimators to provide the "best fit" line.

The criteria to judge the significance of the findings

were also developed.

Conclusions and Implication

The conclusions and implication were derived from
the findings in Chapters III, IV, V, VI, and VII. The
conclusions are divided into seven sections. The first
two concern the hypotheses proposed for this study, the
third, the questions raised in Chapter I in regards to the
selected independent variables. The fourth regards the
observed differences between channels, and the fifth, the
possible implication following from the conclusion in the
first four sections. Finally, the last two sections deal
with the methodology used in this study.

Association of the Merchant
Wholesaler Characteristics

with Selected Independent
Variables

Significant associations between certain charac-
teristics of the merchant wholesaler and the selected

characteristics of the manufacturing and retail channel
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sectors were found. Also, significant relationships be-
tween the merchant wholesaler characteristics and the
selected economic characteristics were discovered. The
combinations of significant characteristics varied from
commodity line to commodity line (Table 8.1). For

example, there was a significant association between the
per capita drug merchant wholesaling sales and the inde-
pendent variable, per capita all commodity merchant
wholesaling sales. The association between the per capita
liquor merchant wholesaling sales and the same independent
variable, per capita all commodity merchant wholesaling
sales, on the other hand, was only marginally significant.
And the association between the per capita lumber merchant
wholesaling sales and the same independent variable was

not significant. These different combinations reflect the
varied character of the distribution channels in the United
States. Such findings also reveal that the merchant whole-
salers in each of the commodity line channels studied face
a unique situation.

Changes in Regression Coefficients

Between the Dependent and
Independent Variables

Shifts (though not all were statistically signifi-
cant) were found in the regression coefficients between the
dependent and independent variables (characteristics) in
every channel studied. The independent variables included

the selected characteristics of the manufacturing and
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retail channel sectors and the economy. The greatest
number were found in per capita establishments and sales
per establishments. This finding emphasized the shifts of
these characteristics in the merchant wholesaler sector
relative to the retail and manufacturing sectors.

The degree and direction of the shifts varied from
channel to channel (Table 8.2). For example, the regression
coefficient between per capita drug merchant wholesaling
establishments and per capita drug manufacturing establish-
ments increased. However, the regression coefficient be-
tween per capita liquor merchant wholesaling establishments
and per capita liquor manufacturing establishments de-
creased. Such variation indicates that an individual
analysis would be required for each channel selected for
study.

Questions Concerning Selected
Independent Variables

There is diversity and sparseness in the signifi-
cant findings discussed in the preceding two sections.
This situation makes it impossible to adequately resolve
the questions raised in Chapter I concerning the inde-
pendent variable selected for the study. Briefly, the
various authors suggested that the activity in the whole-
saling sector should or should not shift with changes in
the manufacturing and retailing sectors. 1In addition, the
relationships between the wholesaling sector and several

economic variables were included for consideration.
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The following questions were presented in Chapter I

with respect to the independent variables selected:

l. Do the selected variables have significant associ-
ations with the characteristics of the merchant

wholesaling sector?

2. Do these associations shift over time?

The first question is answered by the data pre-
sented in Table 8.1. Of the seventy-eight associations
calculated, six were significant and ten were marginally
significant. The sixteen significant or marginally
significant were associated with nearly all of the pro-
posed independent variables. Two were associated with
the all commodity manufacturing sector, three with the
all commodity merchant wholesaling sector, and four with
the retailing sectors. 1In addition, five were associated
with per capita personal income and two with per cent
nonagricultural employment. Therefore, the existence of
associations between the characteristics of the merchant
wholesaling sectors and the selected independent charac-
teristics was established. As can be seen in Table 8.1,
the combinations of significant independent and dependent
variables varied from channel to channel.

As noted earlier, the second question concerned
the shifts in the association between the independent and

dependent variables. The combinations of independent and
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dependent variables studied for level of shift were those
that had a significant level association with each other.
This meant there was a meaningful association between the
variables during the period of the study. The t-values
of these shifts are presented in Table 8.1 along with the
significant associations.

In Chapter I a principle of marketing was pre-
sented. It was: "As changes occur in the retail struc-
ture, changes occur in the wholesaling system" (10:64).
The findings in the study (Table 8.1) verify this prin-
ciple, however, these changes do not follow a single pat-
tern. While the t value between the per capita drug
merchant wholesaling establishments' sales and per capita
all commodity retailing sector sales decreased .13, the
association between per capita liquor merchant wholesaling
establishments' sales and per capita all commodity retail-
ing establishments' sales increased 1.77.

As in the case above, the shifts in the regression
coefficients between the characteristics of the merchant
wholesaling sector and both the characteristics of the
manufacturing sector and the economic sector are both
positive and negative in direction. Because of the limited
number of channels examined, generalizations concerning
the shifts in associations could not be made.

The economic variable, per capita personal income

was the independent variable most closely associated with
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the characteristics of the merchant wholesaling sector.

In three of the four channels studied, this variable had

a significant or marginally significant association with
per capita merchant wholesaling establishment sales. This
finding certainly indicates that there is an association
between the level of merchant wholesaling activity and the
purchasing power of the consumer population.

The economic variable, per cent nonagricultural
employment, had a significant association with only one
dependent variable, per capita liquor merchant wholesaling
establishment sales. This finding does not support the
proposition that this measure of economic development is
associated with the level of activity in the merchant
wholesaling sector. This should not be too surprising
for the United States, where in recent years the per cent
nonagricultural employment has nearly reached or exceeded
90 per cent in each geographic division. With such a
limited variance, it is unlikely that this variable will
provide significant levels of associations with the
dependent variables.

The demographic variable, population per square
mile was not significantly associated with any of the
selected characteristics of the merchant wholesaling
sectors studied. To determine any existing associations

between the consumers' location and the characteristics of
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merchant wholesaling sectors, additional measurements

would be needed.

The Relative Changes in the
Channel Sector Character-
istics During the Period
1948-1967

Although it was not a purpose of this study,
differences in the growth rate of the channel sectors'
characteristics were noted. These differences occurred
between channel sectors and commodity lines (Table 8.3).
For example, drug manufacturing establishments' value
added increased 710 per cent during the study period,
while the drug merchant wholesaling sales increased only
150 per cent during the same time. And the number of
liquor merchant wholesaling establishments decreased
3 per cent during the period, while overall the number of
merchant wholesaling establishments increased 65 per cent.

These differences in growth (or decline) rates
indicate the magnitude of the differences that exist be-
tween the various merchant wholesaling distribution
channels. Reasons for these differences may be assigned
to changes in the retailing structure. Other changes may
follow efforts of large manufacturing and retailing firms
to engage in vertical intergration, and often take the
form of manufacturers' establishing sales branches or
sales offices, thus taking commodity lines away from

merchant wholesalers.
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Possible Implications of the
Preceding Findings

The associations between the dependent and inde-
pendent variables that were significant varied from com-
modity line channel to commodity line channel in this
study. Several possible explanations for these differ-
ences are outlined below.

1. Groups of Commodity Line Channels. There may

be groups of commodity line distribution channels whose
characteristics have significant associations with the
same independent variables. A possible grouping might be
made on the basis of the type of goods handled in the
channels. For example, the commodity lines might be
classified as convenience, shopping, or specialty goods.
The merchant wholesalers handling the commodity lines
within a specific classification may share significant
associations with the same independent factors. Because
of the limited number of commodity lines analyzed in this
study, however, it was not possible to test this approach.

2. Unique Commodity Line Channels. It may be

that each commodity line distribution channel is unique.
That would mean that either each commodity line merchant
wholesaling sector has a unique combination of independent
factors with which it is associated or that it has such a
complex association with the independent factors that it

cannot be discovered with present methodology.
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3. The Independent Variables Selected for

Analysis. There is always the possibility that when a
finite number of independent variables are selected for
analysis, those having significant associations with the
dependent variable were not included in the selection.
This type of omission can only be discovered by the

inclusion of additional factors in future analyses.

EFFEST and ZA Estimators

EFFEST estimates from the Van Tassel study and the
ZA estimates from this study were analyzed. The tech-
nique was simply a comparison of the results from the two
studies with the least-squares approach on approximately
the same data. It was concluded that the results, using
these methods, were not correct for two reasons. First,
they resulted in biased estimates of the computed values
of the regression coefficients. That is, the methods did
not provide a better estimate of the population regression
coefficients than was obtained by using least-squares
analysis.

This does not imply, however, that EFFEST or ZA
are inappropriate for all situations. Nevertheless, in
situations where the independent variables are highly
correlated and/or there is only a single dependent vari-
able, the methods should not be applied. 1In other situ-
ations, even when the necessary conditions are met, careful

review of the estimates is strongly advised.



168

Second, the conditions for the application of the
methodology outlined by Zellner were not met. For these
reasons, it was concluded that it is not correct to apply
the EFFEST or ZA methods to the linear regression analysis

in this study.

Geographic Control Units

The geographic units used were too large for pre-
cise analysis. Larger units were necessary, however, so
that some of the desired variables could be included in
the analysis. The use of smaller geographic units might
provide less variability within units and more variability

between units.

Suggested Areas for Future Research

Academic

The differences between the various commodity line
merchant wholesaling sectors have been documented in this
study. Additional research might be directed toward
determining if these differences can be grouped on other
bases, such as classification of goods.

Additional independent variables might be proposed,
and a study could be directed toward determining if sig-
nificant associations exist between these variables and
the merchant wholesaling sector.

Further research might be conducted considering

two other changes from the methods used in this study.
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First, the geographical control units could be reduced in
size to provide more variability between geographical
units. Second, the manufacturing sector might be dropped
so that additional commodity line distribution channels
could be analyzed. Because of the limited number of
manufacturing establishments in many channels, these

channels were not included in this study.

Applied

At the current state of development, the
methodology investigated in this study has limited
application to "real world" problems. However, the
research does indicate the need for the individual
merchant wholesaler to recognize the uniqueness of the

channel sector to which he belongs.
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