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by
Kenneth Delngr Duft

During the 1$5) to 1962 period, the state of “ichiran ex-
pericnced over a L0 percent increase in the volume of retail
food sales. However, some counties doubled thelr sales during
this same period while others ircreased only slichtly.

The prohlem, therefors, lies in the Michigan retail food
industry's need to accurately project the potential gross
food sales of & given geograyhical area (i.e., county) so as
to recognige and make the necessary changes in tlelr expansion
plans. This need may arise due to the lack of necessary in-
formation, but more often can be attributed to the lack of
knowledpe about the soclo-economic csusal relationships affect-
ing changes in the macnitude of an area's gross food sales,

Therefore, the basic objlective of this study was to deter-
mine relationships and siinificance, if any, of econordic and
sociological factors in explaining variations in gross retail
food sales over time by county, metropolitan srea and state.
The secondary goal was tlien to formulate basie statistical pro=
cedures t'at would uvse these relationships to accurately proe
Ject the rotential retall food sales volume for a given area

up to the year 1980,
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The technique used to reach the objectives was that of
statistical analysis and projection based on rerression equate
iona,

Multiple linear recression equations were used to deter-
rmine what relationships, if any, did exist between county retail
food sales (dependent variable) and various market eharacter-
istics such as population, income, ete. (independent variables).
Variations in county and state retail food sales for the years
1951<62 were used. Eight independent v:riables were used in
the first trial run, After each trial, those independent vare
iables with high intercorrelation and/or a low derree of signe
{ficance were elininated. County population, per ca;ita dis-
posable income, and number of retail food stores per eounty were
the three independent variables remaining after the third trial,
Population was found to be of such great importance that it
tended to hids the reletionships of tiie other two variables,
The dependent varisble was then chanped to per capita retail
food sales, thereby leaving per capita disposable income and
number of food stores as the independent variebles. Retail
food sales and per capita income were deflated by a food price
index and consumer price index, respcctively, to elininate ine
flationary price fluctuations,

Onece the effects of these two inderendemt variables had
been determined, a simple curvilinear regression equation was
used to project the expected value of these two varisbles into

1980 (time vsed as independent voriable). These projected
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values could then be inserted into the multiple linear equation
for a given covnty and a projection of that county's per capita
retail food sales calculated. Each county's population was then
projected, ueing a geometric-linear expansion, so the per capita
sales projection could be converted into totel county project-
dons. This entire process was conducted with five selected
Michigan counties and the necessary data on the remaining 78
counties presented in the appendix,

On the basis of this research, the following conclusions
can be drawni
1) The major factor in determining the volume of & county's
retail food sales is that covnty's population. However, var-
dations in per capita deflated retall food sales are largely
explained (ﬁz of +13 to .85) by per capita deflated disposable
income and the mumber of retail food stores in the county,
2) The effect of the number of stores was negcative for the ma-
Jority of the counties, The magnitude of this effect was
greatest in the northern cowunties and diminished as one moved
down to the southeast counties where the coefficient was slight-
ly positive. This phenomena is partially explained by the
northern counties experiencing a huge decrease in the number of
small rural stores, giving the few remaining large stores
greatey drawing power. However, the sovtheagu counties ex-
perienced this sharp decrease in numbers of small stores prior
to the observation period and therefore, tie small increase in

nmber of large stores slightly increased per capita sales due
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to increased product availability, etc.

3) The state, as a whole, was found to have a positive incorme
effects Incoms was expected to exert a positive influence upon
per eapita food sales, however, 3L of the €3 counties produced
negative coefficients, Additional study is needed to e:plain
this unexyected phenomenas Findings shoved the income elaste
icity of thie demand for food to be lower in those counties

with higher per capita inco:ne,. therefore, beirg consistent with
Engel's law.

L) The significence, magnitude and direction of the effect the
independent variables had on per capita retail food sales varied
greatly throughout the stote.

S) The projection technique used in thie prper proved to be more
practieal, rcalistliec, and applicable wiien compared to the norme
&1ly vsed sinpls curvilinear projection over tine,

6) Projections indicate a 150 percent increase in Hichigan's
gross retail food sales by 1980,
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A PROJECTION OF 1980 RETAIL FOOD SALE3S IX MICHIGAU
CHAPTER I
INTRODUCTION

Retail food marketing occupies a very strategic posie
tion in the American economy, Its gross annual sales
currently over $56 billion (nationally) « are greater than
those of any other American 1ndu-tzy.1 Approximately one-
£fifth of every 4ollar spent by American consumers is spent at
a food atoto.2 The farming sector of our economy, as well as
food processors, is greatly dependent on the retail food ine
dustry as a market outlet for their ptcductu.a

Within the retail food industry, grocery retailing
constitutes the most important segnent, Nationwide, grocery
stores accounted for 73 percent of all retail food stores and
87 percent of all retail food sales in 1961, And, grocery

store sales are growing more rapidly than total food sales,

1'Induotry.' defined as a dusiness vhich employs much
1abor and capital and is a distinct branch of trade i.e, Com=
parison based on the dollar volume 0f annual retail sales of
the manufactured product,

% cononic Report of the President, Government Printing
Office, 1960, ppr.18 (all such data are estimates for 1959 made
by the Council of Economic Advisors),

3w1nm: ¥o Mueller and Leon Garorian, Changes 4in _the
?mmwm Unive of wisc., Madison,
951, PPe2e

1
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Thie increasing importance of grocery store business relative
to the entire retail food industry, is due primarily to its
sxpansion into a wide offering of both food and non=-food
Stemt.‘

Just as the retail food industry 1is of major importe
ance to our nation's economy, it is also of major prominence
in the state of Michigan, The importance of the retail food
industzy to Michigan's economy is second only to the massive
sutomobile industry. Between the years of 1951 and 1962,
gross retail food sales in Michigan increased from §2,33 to

$3.55 dbillton, or almost 50 percent,

Table 1, 7Total Annual Michigan Gross Retail Food Sales, 19%51-62
L

($000)
19851 - 2,379,817 1957 « 3,202,872
2 - 2,533,447 8 - 3,264,490
6 = 3,104,606 2 = 3,357,808
A SRR

This paper is devoted to a description, explanation,
and projection of past, present and future changes within the
rMdchigan retail food industry.

‘ﬁwummm. Pe 8.



RECEIT STRUCTURAL CHANGESS

Despite the immense expansion of gross sales during
that twvelve year observation period, the number of establishe
ments acting as outlets for food products continually decreased,
The number of retail food stores in Kichigan decreased from
16,531 4n 1951 to 11,572 in 1962 or X0 percent,

Table 2, Number of Retail Food Stores in Michigan 1951«62,

R RS

1951 = 16,511 1957 - 13,781
2 - 15,872 8 =« 13,529
3 « 15,210 9 « 13,017
4 14,543 1960 « 12,508
S « 14,292 1 « 12,039
6 = 14,037 2 - 11,572

This $llustrates how those stores remaining are ex~
perisencing a ocontinued increase in gross sales per store, In
1950, 72 percent of the remaining food stores in Michigan
vere grocery stores and 74 percent of food sales were grocery
stozre sales,

Following is a list of additional possidble reasons
for the increase in per store gross retail food sales:

1) Business captured by the large food stores from the smaller
and ususlly less efficient f£00d4 retailer, Tadble 3 shows how
the large volume store has become more dominant,

2) Population increases, as shown in Table 4, (Increase in
population density implied)
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Table 3, Michigan Food Store Numbers by Sales Volumol

1953 ]
Bumber Percent Number Fercent Number Fercent
sales Volume of of of of of of
($) Stores Total Stores Total &Stores Total

Up to %00,000 13,871 98,35 12,5085 92,92 11,374 99,82

500,000 to
1 million N3 2.18% 479 3,00 427 3.88
1l million and '

over 353 2,59 858 4,08 662 8,20
Total 14,548 100,00 13,529 100,00 12,%23 109,00

Table 4. Michigan Population 1951-622,
L ]

(000)

1951 « 6,%516,9 1957 « 7,337,8
2 e 6.562‘1 8 = 7.532‘9
3= 6,809,2 9 « 7,678,1
4 = 6,952,3 1960 « 7,823,2
5 - ,.09705 ‘ L4 8.038.‘
6 = 7,242,6 2 « 8,265,9

RS SRRSRNSRRRS

lienneth D, Duft, and Earl H, Brown, “Michigan's
Retail Food Industry = Statistics on Population, Store Numbers
and Sales, by State, County, and Metropolitan Areas,"”
Michigan State University, Agriculture Economics Department,
June 10, 1963,

®sugiteq states Population Census of Michigan, U.S.

Dept, of Commnerce, 1360,
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3) Changing food preparation and buying habits of the consumer,
i.0,, purchases of more costly prepared foods,

Using the classical example of the "T,V, Dinner,* where
the meal is prepared except for heating, we can easily see
how the increased cost at the retail food store might produce
indications of increased gross nllu voluni. Gone are the
days when the housevife went to the live chicken market to
pick out the bird, then take it home for plucking and eviscer-
ation, Gone are the days of washing mnd out of spinach, take
fng the pail down to the milk store, waiting for the grocer
to measure out tfno potatoes and apples from a barrd.l
4) Addition of non=food items,

According to one national study, the average food
store now sgtocks 13 out 21 major non=food or general merchane
dise lines, Health and heauty aids, housewares, and women's
hosiery are the three lezding lines (handled by over 90 pere
cent of the food stores),? In 1938, 5,20 percent of total
sales in the average focd stors were derived from the sale of
mm-!!om!o.3 In 1963 a study by home economists at Purdue

Yaract Book on United States Agriculture,® U,S, Dept,
of Agrieculture, Office of Information, March 1963, pp.68=9,

"Food Chains Put the 014 General &Store Back on the
Map,® Business Wesk, April 4, 1939, pp. 92-4, 99,

3upacts in Grocery Distribution,® essive G .
1959,
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University showed that non-foods made up 20 percent of the
supermarket purchases in Lafayette and Indianapolis, Indiana."

It has often been stated that expansion and progress
are l1ittle more than necessary dy-procducts of a capitalistic
society, Many, if not most food store operators feel that
growth of their companies is an essential element in continued
business success, One supermarket executive has argued =«
correctly in my opinion « that 4if business does not progress,
it will retrogress, that it cannot stand still, The reason
for this he argues, is that a store which is not growing
finds 48 difficult to retain young and ambitious personnel,
but even more important, an enthusiastic spirit is often
nurtured by growth and such spirit is hard to generate in a
static o:ganxzat.ton.z

™he recent growth 4in iichigan'’s retail food industry
can also be attributed to the existing market conditions,
1.6,, competitive structure, profits, etc, Economic¢ theory
agsunes that industry adjusts, grows, and also declines in

order to increase Or secure their profit pocition.:’ Here ve

— RS

lapact Book on U.S. Agriculturs,” ppe 68-9.
W, University of C ornia, Los Angeles, ’
Pe »

“ikides Pe 42
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shall cite several reasons associated with increased horizontal

integration which seans to have a bearing on the situation in

Michigan Guring 1931-62.1

tconomies of Scale == advantages such as specialized managew
ment, large scale procurement of supplies, and greater
ease in obtaining equity and loan capital,

Gencraphie Diversification =- integration over a large geo-
graphic area increases a firn's security or survival
pover, i.e., poor operating conditions in one area
may be counterbalanced by more satisfactory ones
el sevhere,

Prestige =« management of large firms may desire to grow ever
larger in order to enjoy the prestige associated with
cperating one of the state's largest firms,

larket Power == horisontal integration may proceed to the
point whers it results in a high degres of market
concentrationy allowing those larger firxms to have
some control of their selling and/or procurement
policies,

In Michigan, as was true throughout our nation during
this time period, the small sized retail food outlets were
*acuocazed”® out of business by the large affiliated chains, So
as to increase their competitive positions against the large
oxvanization, many of those remaining small outlets merged

Pree e

1peginning with Jan, 1963, Supermakket liews,
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togethar, There are several basie factors which made growth

by mexger preferable to growth through internal expansion,

Market Structure Considerations == since it may be extremely
difficult to opan a nunmber of stores in a new market
in a relatively short period, a firm desiring to ex-
pand has an important incentive to do so through the
merger route,

Financial Considerations ~= buying a going concern often isa
easier to finance than is inteznal growth on & Come
parable scale,

Tax Incentives «« populay literature on mergers often cites
the tax structure as an important incentive for
mergers, Under certain conditions, an acquiring fira
gets not only the assets of another concern, but its

tax losses as well.l
In the above discussion, I have presented some basic

data in conjunction with a short explanation of recent changes
within the Michigan retail food industry and its marxket
structure, During this period of structural re-arrangenent,
progress has deen made and must continue to be made, It has
boen shown that continued economic progress cannot be made
within a static industyry &and, therefore, we must anticipate
and prepare for many mors changes in the future, This situa-
tion can best be descrided by quoting a statement from the

RIS

l"".t'lu Merger Movenent in Retail Food Distribution,®
national Association of Retail Grocers, Chicago 1959, pp,25+7,
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conclucion of falph Cassidy'a text, "Since no one knows
deiinitaly what will happen next, those engaged in businasa
in this field must figuratively de 'on their toes®, 1This
requires being mentally alert to c¢hznca and flexible-minded
regzrding the form that such changes taze, In short, those
in this field must be willing and able to move with changing
nexis and conditions of those camposing the market, because
food buyers will be with us always, while the food store
might in time e replaced by some other type of organization."l

Therefore, as stated dy Ralph Cassidy, the retail food
industry must remain flexible and able to adjust its food
Cistribution duties 20 aas to meet the changing needs and
carposition of those composing ths marxet, This leads us
directly into the primary problem to be dealt with in this
paper = that of accurately forecasting those areas of expane
sion and contraction to vwhich the retall food industry must
makza ite adjustnents,

Recently Fr, Curt Kornblau, Director of Research of
tha Supermarket Institute, wvhile speaking on the retail food
inCustyry's fatlure to accurately predict the potential sales
volune of tentative food store sites, stated, "Mearly two out
of every three new eupermarkéta (62 percent) are doing leess
buciness than predicted, .., The difference between actual
and eatimated gross £o0d sales is quite substantizly in many

casas ganging from 54 percent below to 49 percent above, Lue

SRR YT

1c;nl.dy. Pe 274,
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to heavy reliance deing rlaced uron intuition ansg rules of
thund, decisions concerning future store expansion and site
gselection have been madse on promotional differentiation rachar
than economie juauﬂcat!.ons.‘l
Even thouch Mr, ¥ornblau waa referring to national
data, this same problem exists within the Michigan retail

food industry,

IDZETIFICATION OF THZ PROILIMS

The prodblem, as found in other states as well as
¥ichigan, lieas in the retail food industry's inability to
accurataly project the potential gross food males of a givan
geographical arca so as to make the appropriate adjustments
in their futurs erpansion plans, T7This mnbutty may be due
to the lack of necessary information, but more often can dbe
ettriluted to the lack ¢f knowlaedge about the socio-econonmic
connal relationships affecting the magnitude of an area's
croos food sales, Even for those few vho have an understande
ing of the basi¢ relationships involvad in determining the
volune of potential gross food sales, there seems to be a
1zk of ability to transpose this knowledge into workable,

meaningful, and accurate projections,

1cure Korndhlau, Director of Research, Supermarcet
Institute, from a paner presented on iove 1, 1963 in the
Kellogg Centaer, ¥Michigan State University, East lLansing,
dchigan, to a food marketing seminar,
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A voluninous amount of fnformation has been publdshed
concerning the optimal store location within a given town or
city, however, moat all such writings assume the area, county,
and city have already been selected and the decision already
made to build a new lmax.'o.1 Thus, the main problem still
ranaining 48 that of analyzing the local environment factors
in an attempt to Jugau those market characteristics normally
ocontributing to thb maximization of an area's expected profit
potential, Little regard, if any, ir ever given to determine
ing in vhat general area or ocounty an additional outlet is
nost needed, either now or in the future, {or example, & new
retail food store may e experiencing 40 percent less businecs
than anticipated, The store may exist in a city previously
shown to have adequate sales potential and it may be located
in an 4{deal area, 7The problem here may des
1) Those investigating the sales potential of this locale
failed to Aiscover any trends indicating that the potene
tial sales were lixaly to decline in the future, OF

2) Those investigating failed to extend their study into an
area any larger than the city (tself and thus failed to
discover an extremely low buying potential in the county
oY genexal area surrounding the city,

In oxder to avoid such errors, an entire state, area and

e R

1w: G, Gibbs, “How @ Prominent Chain Picks ita Gtors
Locations,” Printex's Ink, Vole CXLI Rov, 10, 1947, ppe 108«9,
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county must first be analyzed and all trends projected into

the future (at least 10-13 years) dbefore deciding 4if and vhore

expansion (or contraction) is necessary for the retail food
industry to meet the changing demands and market conditions,
Other related problems may be mmariz’ad as follows:

1) Lack of basic long xun sales potential data projections,
which are neceesary for sound future planning dy the
Michigan retail food 1nduat;y.

2} Genaral lack of knowledge necessary to understand and
interpret future trends and apply this data in a practical
decision making situation,

3) Lack of area and county trend data, necessary in analyzing
future potential sales changes within counties and neces-
sary in food store expanseion, contraction, re-location,
etc, theredy ioplied,

4) Lack of true understanding of the effect income, market
saturation, population and other significant gelated varie
ahles may have on past, present, and future gross retail
food sales,

ZFINITION OF TERMSS
Before continuing any further, it would be most bene-
ficial to the reader to clearly define those terms that were
used and/or will de used in this paper,
Supermarket = & highly departmentalized retail estadlishment,
dealing in foods and other merchandise, either wholly
owned or concession operated, with adsequate parking
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space, ®oing a mininum of $500,000* business annually,

The grocery department, however, must be on a sclfe

service basi-,x
J A = A specific geographical area hased on

criteria presented in 1960 U,8, Census of Population

and summarized in W.’

Michigan has ten metropolitan areas (as classified by
the U,5, Census criteria), The metropolitan area statistics
used in this study, were aggregated from the county data
presented in the 1960 U,8, Fopulation Census of Michigan,
Each metropolitan area consisted of the following county (or
counties),

Hetxopolitan Area Sounties

Ann Arbox Washtenaw

Bay City Bay

Detroit Vayne, Cakland, Macomd
Flint Genesee

Grand Rapids Kent

Jackeon Jackeson

ors— pome——-

*Revised from $250,000, annual sales in 1961 by the
Supermarket Institute,

dpovert L, Clodius and Darrell P, Fienup and R, Larry
Eristyaneson, "Procurement and Practices of a Selected Group
of Dairxy Processing Firms,® Research Bulletin 193, University
of Wisconsin, Jan, 1956, p.2.

z'uctroponun Ares Surmaries,” Saleg Manaaement,
June 10; 1962. FDe 593-5.



Kal anazoo Kalamazoo

Lansing Clinton, Eaton, Inghan
sk egon Huskegon

£aginaw Saginaw

Yap lioe 1 locates these ten areas,

Lol £tore = The following were considered as food store
estanlishmentes® -

Grocery atores < with or without meats

Dalry Product stores - milk markets

Fruit and Vegetable stores

Restaugrants (family) ¢

Tavexns, Clubs *

Miscellansous « candy stores, bakeries, egg and
poultry markets, delicatessen, other,

Ehoxe Cormlax « Refexs to the complex of stores surrounding
the proposed store location, bthen used in references
to shopping centers, it connotes the complets range
of stores within the individual shopping center,
then used in reference to unplanned sites, At rofers
to the retall stores located within one~third mile
of the site, 'hen used in raference to a small towm,

AR e

10.9. Business Census, U,3, Department of Commerce,
1943, 54, 59,

"rhm categories are to de considered only when conw
sifering sales volume datap not included in aunbers of stores,



)l
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it refers to all of the retail stores cooprising the
business district of the town,

lsolated fetail Unit « Retail food outlet existing with no
other retail stores around it on what is often called
a "free standing location,”

Market Concentxation = The extent to which sales in a partie
cular market area are channeled through a certain
firm or number of firms,

Rura)] = Pertaining to areas with no incorporated villages of

2,500 population or mcnro.1

tarket Saturation « Measured by the number of retail outlets
within a given geographical area,

Touzist Doy = The period of one day spent by one tourist in a

given lru.z

Jatep-coxxelation « Simple statistical correlation between
two or more of the independent variables of a regrese-

sion equation,

BASIC OBJEBCTIVES:

1) Te determine relationships and significance, if any, of
economi@ and socioclogical factors in explaining variations
in gross retail food salas over time by county, metropolitan
arzea and state (Michigan), |

ltJ.s.. Population Census,

2peinhold, P. Wolff, "Estimating the Market Potential

of a Floating Population,” Journal of Marketing, July 1954,
19:12-17,
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2) To determine significance of related factors in explaining
variations in gross retail food sales among Michigan's eighty-
three counties over the years 1951-62,
3) To formulate basic statistical procedures that would use
the relationships determined in (1) and (2) to accurately
project the potential food sales volume by county, metropolitan
agea and state (Michigan) up to the year 1980,
4) To predict the proportion of the projected gross annual
gales volume which will be associated with different types of
retail food stores, i,e,, grocery store, dairy product store,
restaurants, ete, |
S) To derive, explain and analyre income elasticity for the
demand for food in Michigan during the twelve year period
under investigation,
€) To analyse results and convert projections into practical
suggestions of how this data might be applied by the Michigen
retail food industries in their future planning,

GESERAL HYPOTIHESESS

The major hypothesis iss Once the significance of
sconomical and sociological factors effecting gross retail
food sales have been determined, statistical concepts such as
multiple linear regression and simple curvilinear regression
may be applied to accurately projoct into the future potene
tial gross retail food sales by county, metzropolitan area

and state of Michigan, This staterent, then, posits that
accurate projections can de made, enabling the retail food
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industzy to evaluate and adjust their expansion plans on a
scale larger than a single business district,

To be wore consistent with normal statistical reason-
ing, the above hypothesis could well have been stated in the
forms The effect socio-economic factors have on gross retail
food sales cannot be determined and statistical techniques
such as regression analysis cannot be applied to accurately
project potential gross retail food sales for a given area,

A null hypothesis such as this may seas more weaningful to
the reader with a strong statistical background,

Some sub=hypotheses ares
1) The proportion of total groas retail rood sales attributed
to grocery stores will change only slightly in Michigan's
near future,

2) Despite the enormous emphasis placed on the measurement of
the income elasticity of the demand for food on the national
and state basis, a much more detailed analysis is necessary
before this national measurement can accurately be applied to
an individual area as small as a county,

3) The relationships found between variable factors and groes
zetail food sales varies so greatly among the eighty-three
richigan counties that an individual county analysis must be
oonducted to ohtun accurate and arplicable results,

METHODS O7 INVESTIGATIONS
50 far in this chapter, I have attenpted to illustrate
the inportance of the retail food industry and formulate the
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cbjectives and hypotheses of this pzper,

In Chapter Il of this paper, short summaries of pre-
vious studies conducted in the area of retail food market
potantials and other related subjects are presented, It is
hoped that these resumes provide dackground knowledge for a
better understanding of the reasoning and procedures used
later, Each resume contains the general purpose of the study,
a ghort description of procedures used, conclusions or
results, and an explanation of how this study's techniques or
results were applicable or helpful to the discussion of the
problem dealt with in this paper,

The first major problem that must be considered is
the determination of which variables significantly effect the
volune of gross retail food sales, Chapter III contains a
discussion and explanation of the possible effects various
factors may have on gross sales, Final selection of those
factors to be used in the final statistical computations will
be made on the basis of trial run statisticzal results and the
findings of past studies in this particular area,

Following this comment on possible sales determinant
factors, the techniques used to obtain the information neces-
sary for a study of this nature will be discussed, Explanae
tions will be given, wvhen necessary, concerning the validity
of the data accunulated and adjustments made to render the
data more representative of a true situation,
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Chapter IV contains an enumeration of the possilble
statistical procedures wvhich could be used in such an analy-
sis, Included is = short explanation of the advantages and
disadvantages of alternative methods, followed by a justifi-
cation for the selection of the regression analysis technique,
The basie procedures, and computations shall then be inter-
preted, For purposes of simplicity, this interpretation will
not consist of a detatiled analysis of the regression technijue,
but will explain only those concepts necessary for an underw
standing of the resulte derived,

Chapter V deals with the actual execution and appli-
cation of the accumulated data to the statistical routine,
flare it is shown how over a series of "trial runs,® the in=-
significant variables (factors) were dropped, the intercorre-
lation and trend eliminated, and the final formula derived,
Acsertions of expected results are made to form a dasis for
later contradictions and {llustrations of the heterogeneocus
results awong Michigan's counties,

In Chapter VI the results of the time series and
cross sectional studies, using the multiple linear regression,
are presented, Rather than burden the reader with results of
the statistical tests of all eightyethree Michigan counties,
five counties (representing geographical and demographical
extremes) were selected, For the more avid reader, data on
the other seventy-eight counties is available in the appendix
of this paper,
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The coefficiant estinates frowm these same five
selected countics are then analyzed 038 to give the reader
an idea of the basic procedure used without horing him with
repetitive county analysis, County data is cnmpar&d wvith the
roesulte of the state, 2z a whole, and additional corments
ixcda, concerring Michi~an's ten metyonnlitan areas,

T»ilowing “he prasentation and interpretation of
thesa resilts in Chanter VI, this informatinn is then apnlied
to a rejrassicn equation to form the actual retail food sales
projzctions i{ntn tha year 1989, Values of the independent
variables ore projected on the basis of sinmple curvilinear
regressions, and these results applied to the multiple linear
regression equations, rroducing the projected potential food
galas voluma by county, metzopolitan area and state for 1980,

The use of these projections in decision making proe
cectos enncerning location of and/or need for additional
retall food outlets throughout the state of Michigan is
f1luatrated in Chapter VIII, Next, the limitations of this
tyre of stuly.are recognized and discussed, Suggestions are
made concerning adjustments that might eliminate many of the
deficiencies,

An acceptance or rejection of the major and sub=
hypotheses 13 made in Chapter 1X, It also contains a summary
and concluding statement pertaining to the effectiwness and
apnlicability of this paper's results to the major problem as
gtated in this chapter,



CHAFTZR 1IIX
FCOSITLY PAST CORTRIBUTIONS TO THII3 STULY

This chapter contains short resumes of studies pre-
viously conducted that are related to the problem dealt with
in this paper, Many of these contributions will be referred
to later to provida backgraund for various statements,

<vley

"oundation ©

In 1954 Robert l‘orboi of the Department of Economics
at the University of Illinois conducted a study to determine
the causes of variation in retail sales detween cities, IMr,
Ferber hypothesized that factors influencing variations in
retail sales to individual consumers are not likely to be the
eame as those which influence variations in rotau' sales be~
tween cities, lis odjective was to identify factors influence
ing variations in retail sales (food, qmral merchandise,
apparel, etc,) between Illinois ci.tien and to measure the
relative importance of each in affecting t-.otal gross sales,
7he multivariate eottehuon statistical techniqgue (multiple
linear correlation) was used because it permitted fdentificae
tion of several 'po'runcnt variables ‘nt. a time z_md also leads
to a morxe precise ‘estirate of the rinﬂ.uem:o of any one varishle
by extzacting its ﬁot 1nf1uaq¢e from the interacting effects
of other variadbles, 'm procedure was to advancs a hypothesis

Tegarding the factors that were thought to influencs the
22
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variable in questiony translate these factors into correeponde
ing varisbless and then test by corrxelation analysis the
effect, {f any, of each of these variables on the dependent
variable (gross sales), The results of this study provided a
multiple coefficient of determination (R2)of ,92 (.85 exclude
ing Chicago), referring to the selected factors! adbility to
explain 92 percent of the variation in gross gretail sales
between cities, However, even ,92 was snmaller than the ,95
derived while analyzing variations between individual cone
sumers, Almost 92 percent of the variation in total retail
szles was explainsd by the two variables of population and
distance between cities, Computation of standazdized regres-
sion coefficients revealed that population was by far the
more important, having an influence on sales more than eight
times as larxge as distance, Mr, Ferber then decided to
eliminate the population factor vhich tended to conceal the
presence of other significant variadbles, This was accomplished
by dividing the dependent variable by population to derive per
capita gross retail food sales, After this adjustment,
results obtained indicated the followings a) contrary to the
ptcvlou. findings, income turned cut to de highly significant
in most instances (regression coefficient at ,6 to ,7),
b) a high intercorrelation between income distribution and
income per capita was discovered and thus it was decided to
use only income per capita, ¢) distance remained an important
variable, however, the magnitude of its effect on sales was
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no longer high, and d) the number of retail stores in the
eity was an important determinant on per capita sales, These
findings point to income, &istance, and number of stores
relative to population as major determining factors in the
inter-city variation in per capita sales, Specifically with
regaxd to retail food sales, the regression coefficients were
a3 followss Y = ), 3vve 0.0X1, 023 X3 ¢ ,4XY with a multiple
correlation coefficient of determination (R2) of .21 where:

Y @& Fer Capita Retail Food Sales ($)
X, = Distance (14,)

® Per Capita Disposable Income (§$)
f 3 : N&:::tggama:ig:mci::z:: o1l level of probability
® Statistically significant at ,05 level of probability
In his conclusion, Ferber states, "The evidence is
therefore, fairly clear that the forces influencing intexre
city variations in per capita sales differ greatly, and that
2 moxre o less individualistic aspproech is needed in each
ease.'l
Ferber's study is applicadble to this paper in the
following ersass
1) Ferber recognized that an analysis must be conducted of
areae larger than portions of a given city, Ferber analyzed
variations between cities, whereas, this paper carries it one
step further by studying variations between counties and

metropolitan areas,

N

"nobore Ferber, “Variations in Ratail Sales Between
Cities,” Bureau of Economic and Business Rasearch, Department

of Sconomics, University of Illinots, douxrnal of Marketinqg,
JM‘ 1958.
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2) His objective was similar to one of the objectives of this
papar, Fr, Ferber also used a statistical test similar to the
one used in this paper, .
3) Ferber's results showed a lower R? (explaining variations
in total gross sales) between citfes (,92) than between incie
vitial consumers (,95)e From this relationship we might
11i:ewvine expect a lower r? for metropolitan areas than
counties and for counties than cities, 2s shown later in
this paper, results from this study show this to de true,
4) vhile analyring Michigan's data, I also found population
to be such a great sales determinant that it had to be eliminate
ed to reveal the significance of other variables,
8) Factors of per capita incoms and number of stores were
elso found to be significant in this inter=county stuly, The
immortance of the distance factor was shown by Ferber to be
of decrsasing importance wvhen moving from intra to inter-city
analysis, Assuming this trend continued, as the size of the
arca under analysis increased, distance was not considered to
bs an important factor in this {nter-county study end such
data were not even included in the trial runs, Ferber's
ecqiation, pertaining specifically to retail food sales, tends
to justify this decision,
€) statements in Ferder’s conclusion that areas differ so
greatly in their characteristics that am individual approach
i3 needed in each case, seens tO agree with the second sube
hypothesis of this paper,
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imdéitional Determinants

In 1962 Hr, N, Osborn Walker conducted a study in the
Chicagoe=Gary, Indiana area for the Jewel Tea Co, The objece
tive of tM- study was to determine the facilities which will
have to be added by the retail food industry to meet the
maxket’s requirements in 1990, Since the Jewel Tea Co, bases
the dollar volume of their retail food seles on the growth of
the population and the ability of the population to buy
{income), the process wes sinmply one of projecting these two
factors into the year 1990, However, ﬁtojoettonc of income
per capita were complicated dy a strong increasing trend in
the mmber of non-white residents of the area prbducing a
downward effect on incone levels, In other words, it was
discovered that this trend toward a h:lghor' ratio of nonevwhites
to whites, while increasing the number of peopls, will ine
crease the £ood store potential at a slower rate, 1In the
sunmary it was stated, "This study indicates that over the
thirty vear span from 1960 to 1990, the population of this
asrea (Chicago-Gary) will increase 52 percent and that the
food store potential gross sales will increase 43 percent,
The 4 percent difference is due to the increasing ratioc of
non-white population with its lowar buying power, 1

L e R

14, Cevomne Valker, ®A Study of Retail Food Store
Facilities Which Will Keed to Dde Constructed in Addition to
1630 racilitiea, From 1960 to 1990 in the Chicago-lorthwest
Indiana Standard Consolidated Area Rasulting from the Projected
Increase in Fopulation and the Changes in the Ratios of lone
White and White Segments in Certain Divisions of the Area,”
Jeowal Tea Co.. InCe, Hay 28. 1962,
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Osborne's study has made the following two contribue-
tions to this parer:
1) The fact that this study was made for a large retail food
organization, {llustrates that the industry is indeed anxiocus
to obtain such long xun projections, Also, the interest in
wvhat tgeutuu will »e needed strongly signifies that such
projections will actually be used in decisions concerning
future expansion plans,
2) It suggests that the percent non-white population is an-
other factor worth considering in the projections of retail
food sales volume, . |

Fresent Location Criteria

In Januagy of 1960, an article appeared in the Chain
S%toxa Ade magazine entitled “"Chains Reveal Rules of Thumd for
Choosing Store Locatione,® This article emphasizes the fact
that a large portion of the retail food industry still uses
"rule of thumb® considerations rather than empirical studies
to select locations of new outlets, Below are listed some of
the "Fule of thumd”® considerations used in choosing future
food store locations, as submitted by a group of large chain
store organtuuam."
= Does the location now have the needed population within a

limited area?

1"(:haina Reveal Rules ¢f Thumb for Choosing Store
Locations,” Chain Store Age, Jan, 1960, pp, E33-5E33,
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« Lre the road patterns or access routes adequate?
- Competition?
« iire anchor tenants being placed on the property to induce
the greatest amount of traffic flow?
« Current volume of retaill ocutlets in the area? |
« Total number of existing square feet of food store aspace in
the area?

It can easily be seen that no reference is made to
wvhat this area's characteristics might be like in the future,
Mo interest was expressed about the location's potential
sales volume, All of the rule of thumb considerations certaine
ly do contribute to the success Or failure of a retail food
outlet, however, there is a sincere need for additional ine
quiries into the area'’s overall potential,

Views of Outside Interests

The retail food industry is not the only agency that
should be interested in more accurate forecasts as to the
success or failure of a proposed ocutlet, A great deal of
outside financing often is necessary before a new ocutlet can
be located and built, Thus lending agencies are loocking for
accurate information wvhich might make their investments less
zisky, James W, Rouse, & mortgage banker in Baltimore,
states that danker's im their role of financing & number of
retail food outlets, have spent a great deal of time attermp-
ting to devise a method that would yield valid estinates of
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the success or failure of a given outlet,

In Mr, Rouse's opinion, thare are a number of weak=
nesses inherent in the previously used judgnent approech,
First of all, there is no such think as a finite trading 2rea
in an uzban comnunity, Secnndly, the complex interplay of
conpeting retail food arezs within a2 large urban area is Lo-
yond accurate evaluation based on Jjudgments, alone, Thirdly,
there seans to be evident in most such judgmentesurveys an
unintentionally optimistic dbias in estimating amounts of
purchases to be made 8t a new outlet, Often the end result
of these errors produces stores that are uneconomic for their
cuners, tenants, and 1nvnston.x

This article by Mr, Rouse serves only to re-emphasi:ce
that the retail food incustry, doth in Michigan and the nation,
i3 in need of a valid statistical technique dy which potene
ticl retail food sales volume can be projected in the future,

Along with financiers, realtors are 23lso interested
in the market potential of an area so that they might be esble
to more accurately sppraise the true value of possible food
store locations,

An article in the Apprajsal Journal written by Leow ¥,
£1lwood, illustrates their sttempts to better visualize this
problem, The following statements are typical of those
characterizing the realtors® views towards estimating poten-

tial sales volume,

1Jam-c We Rouse, T"Estimating Productivity for Planned
Regional Shopping Centers,” Urhan Land, Oct,1933, ppe 15,
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= an estimate of potential volume forxr a proposed new food
store must start with information as to the existing volume
of business,

« in estimate of the potential volume of a proposed new food
store must allow for the composite pull of all other cone
peting retail districts,

« Since most shopping expeditions start from home, the optimun
size of each retail outlet is usually governed by the number
of homes to which it is more accessible than all other com=
petitive retail districts,

Mr, Ellwoods concludes by saying that the problem of
estimating the potential volume of a proposed new shopping
center is one in which prime factors aret a) existing volume
ot trade, b) existing shopping facilities and ¢) accessibility
of the proposed location to the population of the trade
axm."

This study seems quite applicable to this peper since
data on existing volune of retail food trade and number of
existing retail food facilities were used as dependent and
independent variables, respectively, in the multiple linear
regression equations used in my statistical computations,

Even though Ellwood's work dexls with one particular shopping

area there is no reason to think this would not apply to an

entire market such as an entire county, However, acceasibility

1 eon W, Ellwood, ®Zstimating Potential Volume of

Proposed Shopping Centers," The Apprajisal Joyrpal, Oct,.1954,
PPe 581-587.
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{distance) has previously been shown (Ferber's study) to have

only 1imited significance when cdealing with areas as large as

counties,

Fopulation and Reilly's Law

As early as 1943, people, such as Edna Douglas at
I State University, were interested in retail food sales
potenfial estimation, Miss Douglas conducted a cross sectione
al snalysis of a retail area by determining the location of
the banks against which weredrawn checks deposited in a local
benk by a group of local retail outlets, Despite many problems
arising, f.e,, some local people had checking acocounts in a
far distant town, and a tendency not to reveal accurately the
comparative intensity of sales distridution betwean nearby
and more éistant communities, she was able to assert this cone
clusions ®Cne can conclude, therefors, that population
dengity {s less useful as a means of delineating trading areas
than as & means of explaining why out of town customers are
more plentiful from certain localities than from others and
of providing a basis for measuring intensity of drawing

o1 It was this statement that suggestad consideration

power.
of population density as one of the possible significant

dctearnminant factors,

!Edna Douglas, "lleasuring the General Retail Food

Trading Area = A Case Studys II*, Jougnal of Marketing, July
1349, 1414660,
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¥iss Douglas also recognized such none-price factors
as quality and quantity of merchandisey terms of sale, in-
cluding such things as the return goods privilege, credit,
cortain services, guarantees, etc.y and selling methodsa, as
well as duying habits and knowledae of the market situation
to be detmimfnt factors, She then rectifies this phenomena
by stating that the size of retail area has been proven &n
adlequate indirect measure of these noneprice factors in
retail selling,

As previously mentioned, market analysis on a strictly
local basis has become highly developed, For example, once
the decision has been made to construct a new retail food
store in a given city or town, the process of analyzing this
local market for the optimal store site has become fairly
routine, thanks to the contributions of William J, Reilly,
Back in the sarly 1930's, lr, Reilly began conducting ine
quiries in various Texas cities to determine a mathematical
ecuation which might accurately describe the retail pulling
povar between two retail marketa, From his work, Rellly
developed his "Law of Retail Gravitation® which states:

*"Two local markets attract trade from a third
market in the vicinity of the breaking peint
approximataly in direct proportion to the popu=
lation of two markets and in iverse proportion

to the squares of the distance from these two
markets to the third market,*

OR
B 2
Ba = pa Db
bb Fbo Da
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hares 3a = proportion of the trade from the third market
attracted by market A

Bb = proportion attracted by market B

Pa = population of market A

Fb = population of market B

Da = distance from third market to market A

Db & distance from third market to marxet 81
Through the use of this formule, retailers could look

at a city, measure population and distances between trading

areas, and thereby accurately determine the area in wvhich

the drawing power of a proposed store would have an effect,
Other men like P, D, Converse at the University of

Illimcis immediately became interested in the validity of

Feilly's Law and oonducted further studies, Converse found

that the law remained accurate only when considering a emall

trading area, As the distance between marxkets approached

twenty ox more miles, the formula becane laess valid, due t5

the over-smphasis of the population factor, Thus, when

enalyzing trade sareas as large as a county, Converse suggested

gubstituting an inertia factor for b in the formulae?

pa  pa x 2

L i

Th = ¥b oa

1i1111am J, Reflly, %zmmmmm.
Nenr Yorks William J, Reilly, 3le

2?. D, Converse., “iew Laws of Retail Gravitation,“

Journal of Marketing, Oct, 1949, 14:379-84,
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there: X = inertia factor of whatever maynitude 1t takes to
make the forrula valid,

The ma jor deficiency in this approach recognized dbv
Converse waas the fact that inertia factors were highly sude
Jective and varied in magnitude not only among various dise
tonces, but also betwean markets, Thus, this leaves no
definite pattern proven applicable to market areas in gencral,
“hia aleo seens to be the opinion of R, B, Reynolds following
some Ioua tests,) '

As might be expected, results of tests like those of
rexber's, have shown population to be a major factor in
éoteruining potential gross retail food sales., Likewise,
porulation {8 most important in other areas of our econowy,
Lespite this phenomena, it seaens extremely alarming to this
author that econamists have in the past tended to dismiss
their acknowledgement of our nation's population trends by
pascing on these problens to daenographars, The prominent
eccnonist, Kilton Friedman, admits to this occurrence by soy=
iay, "Fonulation, it was said, derends primarily on a hoct of
non=-economic econsiderations which are not within cur
( cconomists) competence or field of interest, Only recently,
have economists renewed their interest in population theory
and have become again ooncerned with reintegrating the theory
of population with economic theory - a devalopment that is to

33, B, Revnolds, “A Test of the Laws of Retail
Cravitation,” Journal of !“arketipng, Jan, 1953, 173273-77,
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be ancwragod."l Less justification than this is needed to

epprove the use of the population factor in this study,

Income and Engel's Law

Income levels, however, unlike population have alwvays
been maintained as an integral part in economic writings,
Since much literature is availadle on income's effecton cone
sunez’s expenditures on food, I chafl. attempt to only mention
writings of particular interest to this paper,
Income effect on the habits of individual consumexr's
actions at the market can best be illustrated in these state-
mentse
« First, low income housewives have a slightly greater tende
ency than those with higher incomes to respond to a hypow
thetical general food price level change and a corresponding
hypothetical income change as though they are synonymous,

= Second, the consumer with a higher income has a greater
tendency than those with lower incomes to follow habit
pattezns in purchasing t'ood.’

A true economist dare not discuss income's effect on
food purchases without recognizing Engel's law, In 1837,

PR ceanass

111ton Priedman, pPrice Theoryv. University of Chicago,
1962, p. 208,

Ziarren J, Bilkey, The Basig Relationshipe in Congmer
Lrnend r \ 4 , Harvard Studies in larketing Famm Froducts,

Cambridge, Mass,, humber 4-f, Oct, 1951, pps 33=43,
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Exnst Fnqgel studied the expenditures of families of all levals

of income in Delgiua and Sawony, His data showed & consicteonte
1y bicher percentage of total expeniitures going for food colne
ci’ont with lower average incomaes per family, iio concluded,

*he poorer a family, the greater the proportion of total oute

om thot mast be used for £00d," It 1s to be noted that

noal%s analysis was confined to one period in time, Dechuse

of this, many economists have tended to discount the valility

of Ingel®s law when attanpting to apply it to a dynamig
gitiation, Maryuerite C, Purk attanpted to test the valility

of Enpel's Law in a static vs. dynamic situation and arrived at the conclusion
that +izel?s Law protably applies reasonably well to all the
rolationsghips of average income and food expenditures throush
reriods 4in vhich no substantial changes take place in porulae
tion pattarng, éistridution of income, manner of 1living, and
nari:eting practices, That is to say, it eprlies undar coniie
tions that ore relatively statiCeeee®?

rarguerite ¢, Zurx®s atudy is extremely relevant to

this paper since both statie (cross-sectional) eand Gynanie

(tiva series) analysis are conducted on income and food

lrransiated from page 26 e DIR LESTISKOSTEY BRELGISHLR
ARITITTR & FANILIET FRUIZR UND JETLT e EXIITTILT ADS5 FAVILIZH =

BEadS OLTSRICHNNIGE ey Inat, Internat]l, otatistical 2ulletia O
1124, 111, 1393,

2. arquerite C, Burk, “A Study of Recent Relationchirs
Jetween Income and Food Expenditures,® U, 8.Deshe, Sqpicult-va

-
[tk b

NOoe 3, Jul? 1951,

[y
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expenditures data, This will make possible the testing of the

existence and validity of Engel's Law within the state of

Michigan under both static and dynamic conditions,

Marguerite C, Burk has written many other articles on
income~food relationships, Major findings of these articles
nay be summarized as followss

1) The effect £ real income on quantity of food consumed has
changed only slightly in the last 20 years,

2) The level of use of food market services has risen signi-
ficantly with much of the change occurring in 193941 and
1943%-47,

2) Thias change in level of food market services resulted in
higher postwar levels of market value of all food consunad
and therxofore, of dollar value food expenditures in relae
tion to income elasticities for the £00d value measures,

4) Analysis of survey data shows that major increases in the
gcmana for comnereially produced food and for food market=
ing sexvicas in relation to income have come primarily
among farm and rural non=-farm households and lower income
urban households,

5) Increases in average consumption of food from all sources
resulted from higher incomes whereas the use of food
marketing services has exceeded expectations based on

income~market service relationships in prewar ycm:s.l

1Marguot1to c. Burk. "Somo Analysh of Incom.-Food
Ralationships, " , ) ar ) b =3
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resulted from higher incomes whereas the use of food
marketing services has exceeded expectations based on

income~market servicCe relationships in prewag yom.l

"M&rguotit. Co Burk, "Some Analysis of Income~Food
Ralationships,® Jo an _Sta Associa
521284, Decy 1953, ppe al,
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anothar stuly, testing the sensitivity of expenditure
to income chances used as a cosfficient the average percant
thianne in expenditure per one percent changje in éisposarle
rer capita income, holding constant the effect of trend,

The results are as followss

Expenditure Sensitivity
Coeificient
I, Total consumntion expenditures «525
11, Durable goods ,
boats and pleasure ajircraft L1
radics, phonogyrarshs 2437
new aytomobviles 2,00

{of 22 duxaLle goods groups, only
2 showad coelficients which are
le3s than 1,0 and for the majority
of than, the sensitivity measure
was 1.4) exr higher)

I11I, lion=durahle goods
food purchased for on prenise

¢ining 1,69
food purchased for off premise

consgunption «95
ghoes PRI

IVe Gervices

hus fares ® 7
automobile insurance payments NS
tel ephone ed?
gasoline *2)
electricity )

In general, therefore, the durable goods ware founl

to be suove average in sensitivity, the non=durables =

sveragae, and the services = balow avaraqcul

MO SRDREa et e— i

lojemant Winston and tabel A, Smithe *Income
-

Sencitivity of Consumption Expenditure," Survey of Curre-t
LixAress, January 1950, ppe 17-20,



39

Tourist Effect

Before proceeding into Chapter III and a more detailed
incquiry of possidle Geterminant variables, a short discussion
18 necessary concerning a characteristic of Michigan which is
different from that of the average state, This characteristic
rogquires that certain adjustments be made when analyzing the
northern portion of this state, 7The northern one~half cf
dchigan is characterized by a large influx of summer tourists,
The small resident population (relative to the annual tourist
population) of this area only tends to add to the inaccuracy
of food sales data as it applies €0 a given county, For
exanple, the data on "annual gross retall food sales per
person®* will be &on overestimate of the true value, This
occurs because total gross retail food sales data includes
puarchases nade by the transient population, wvhereas population
data include only permanent residents of the area, Thus, to
rendar these data more accurate, they should be deflated by a
*tourist index® = which with existing information {s» ralatively
unneasurable,

Accurate marketing appraisal is statistically diffie
cult in norxthern Kichigan since the tourist patterns are
gengraphically and functionally mingled with the resident

populace,

t N Ret 458 %) s Annual petail Food
Sales per Ferson, %oEaI Poﬁationu Jt

t = tine, yoars (i) = 1951«62, § = counties (1-83),
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The yearly buying power of a floating population i3
in vany respects Cifferent f£rom that of the resident poprulaca,
Ior instancz, the vacationers in a tourist area usually si-exd
ner9 than tha resident on the szme level of income and his
cuonddng goes dnto diflerent itaens of consunrtion,

In general, one may essume that annual tourist dars,
~ultirlied by mean daily spending will yield the figure of
e vegate buying power of the floating population, lLowever,
i3 many arcas the mean srending is likely to be subject to
1:r e sozsonal lluctuations, EFince the data used in this prner

&1l of an annual nature, seasonal fluctuations will not b

evilanty

Llso the consumption of the floating population,
ecpocially travelers, 4s different from that of the resiisnt
or pormanent population, with respect to iotail food sales
for inctancae, it 4s understandable that a tourist group i2
1izcly to duy less food in grocery stores but eérpend more in
restaurants than the resident po;ulattoa.l

A recont study done in Michigan by the Bureau of
Tueiness and Dconomic Research of Michigan State uUniversity
rroduced the following data which 244 in Cescribing the extoent
of tourim in Michigan,

Even though the number of tourists visiting the urncr
roninsula 4s not the largest of any stete ares, the effect of

lseinhola, P. Wolff, *Estimating the Market Potentisl

of a Flonting Fopulation,® Journal of lagketing, July 1954,
12:12-17,
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Table 8, Proportion of Tourists Who Visited Each State Areal

(% of Respondents)

Destination
2L Tourista 13 _25 35 4s 55

qu Pen,
Western

Eastern

Detroit

Estimated total food purchases by tourists in the

upper peninsula
1062 $32, 348,475,002

tourism is much greater because of the extremely small

resident popuiation, relative to the other three state areas,
Table 6 illustrates that those tourists visiting the

northern portion of the state tend to spend more money and

thereby increase their effects,

1

msnm_m%_emmu}. Bureau of Business and
Economic Research, Michigan State Univ,, p., 29,

2x2ouriem Trends," BM‘E‘-“M@%“‘ vol,
6, No, 2, Bureau of 3usiness and Economi¢ Research, Filchigan

State Univ.' Febe 1964.
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Table 6, Tourist's Expenditure by Areas v:.sited.l
L

Erea Median Fxpenditure

Uppex Feng _$179,08 (before the Mackinac bridge)
~ Ygrntem 176,79

Zactom 133,72

Detrols, 135,19

lyichigan Tourist Survey 1957,



CIAPTER IIIX
JUSTIZICATION AND EXPLABATION CF POSSINLE SIGNIFICAST VARIATLES

DE?L‘;‘?DLY’T VARIAGLES

Throughout 2ll the statistical snalysis, gross retail
fo>]1 sales data is used as the dependent variable, The first
portion of statistical analysis represents an attempt to deter=
nine which factors are significant determinants of the volume
of gross retall food sales, The time series study will cdetex-
nine the importance of these selected factors in expleining
variations in gross retail food sales by country over the
twclve consecutive years, The cross-sectional study will
determine the importance of these factors in explaining varie
ations by year among counties,

In the final analysis and projection, the estimated
potential retail food ssles for the state and counties are
calculated, It ie hoped that the technique used in this
paper will prove reliable enough so that the estimates may be
used, with confidance, by the Michigan retail food industry
in their plans for future expansion and new store locstinus,
£ince these eatimates will be mostly on a county basis, they
can suggest only the general areas of the state having ine
creasing (or decreasing) opportunities and normally cannot be
used in the market analysis of an area as small &3 & city,

An exception to this would be in cities such as Datroit orx
Lansing where a large portion of a county's dbuying power is
43
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located within the city, Lven though 8ll grocs suleés data is
in the form of dollar voluma, it is assuved that the inductry
vwill e oble to convert this dollaer value into data referring
to the additionel store facilities that will be required in
the future to adequately handle this increased (or decreased)
demand for food products,

IILTTTHRDENT VARIACLESS

A large number of factors have been mentioned as
eflecting the food sales of an area, It would be virgtually
in0ssible to discuss each factor mentioned as a possidble
food sales determinant, Instead, only those factors found to
e significant in other studies of this nature will be die-
cussed, Following the accumulation of Michigan data on these
variables, numerous trial zuns were conducted, By the ude of
regression analysis, it was deterninaed which of the independw
ent variabhles were significant in Michigan and vhich to
elininate, |

Poralationt As was so clearly illustrated 4in Fexber's study,
ponulation is of eho'gratut importance in detarmining the
grosa food sales volume of a given area, Its importancs is
well expressed in the statement, "The wonderful thing sbout
food from our point of view is that everybody uses it -« and

ol

uses it only once, This focd retailer's statarent {llus~

trates the unique type of built«in olsolescence that food

L

lerood That Isn't rood,® Life Magazine, June 2, 1961,
Ps 9
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products possess, Its utility 4s not of a long lasting nature,
and once consumed, can never be done 0 again, As unique as
this guality may seem, it servea to partially explain why
pocpulation 4s so closely related to retail food sales,
Americans consume about 1500 lbs, of food per capita
rer annum, which reportedly has varied little in amount over

a consideradble span of you-.l

Food, unlike some other cone
suner products, is an absolute requirement for human existencep
hence the selling job for the generic product is not an overly
aifficult one, Moresver, food is needed not just once in a
vhile, as is the case of most commodities, but at frequent
and reqular intervals, One of the characteristics of food
items, therefore, is that they are procured on a repeate
parchase bauic.z

Thus, the relationship between food sales and populae
tion, alone, is partially physical rather than economice, The
relationship 4s direct and positive in nature, indicating
that an increase in the population will, out of physical

necessity, produce increased food sales,

—

1'Concmtntton and Xntegration in netani.ng.' _§5§_§§

2c...id}'. Pe 3
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Even within the general population eriteria other
characteristics such as distribution, percent non-white, etc,
are found to have an effect on food sales, For example,
¢hanges in population composition and family size have been
shown to have an effect on the income elasticity and demand
for .‘.«zmd.1 In a study by Robart Herrman, it was shown how the
per family income elasticity for the demand for food increased
from .68 to .22 as the size of family increased from 2 to &
peoples In forecasting the demand for food, Hermman suggested
that one should recognize that larger families are more
responsive to income changes than a smaller family, Other
population characteristics such as seducation level, ethnic
background, religion, etc, were found to produce no signifie-
cant differences in food expenditures per capita when income
and family size were controlled,?

Eercent Fon-thite Populations Welker's study of the Chicagow
Gzay market area revealed the importance of another phase of

population composition, In this study, the increasing percent

ek

1aobcrt Cmexr Herrman, “An Investigation of Differences
in Income Elasticities of Demand for Food in Households of
Differing Size and Composition,” Michigan State University,
1961. Pe 63‘

z'nma- Neil Moss, "Some Relationships of Selected
SociowEconomie¢ Factors to Food Consumption and Expenditures,”
Michigan State University, 1952, pp. 140-41,
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non-white population was found to exert a downward influence
on potential gross retail food sales of the area, Other avalle
able tnfomation" on the effects of race on food expenditures
seams ¢to indicate that the influence of this factor may be
declining, What differences 4o exist, between white and non-
vhite consunption behavior, tend to disappear as the income
leval of the non=vhite is mcroasod.’ Negro families were
found to save more at the same level of current income than
¢id vhite families and Kegro households were larger than the
vhite households in most cases, Average expenditure for food
was found to be generally larger in white than in Negro 'houso-
holds at a given income level, the difference being greatest
at lower income 10velo.3_

No extensive information on none-white buying habits
tn the state of Michigan could be found, However, some Dbasic
assunptions ¢an be mades
1) Difference in non-white food purchu&nq behavior can be
largély attributed to income levels, rather than tests or

SRR

l4111agd W, Cochrane, and Carolyn S, Bell, IThe
New Yorxs McGraw Hill, 1936, ppe 199~
201,

24,8, Department of Agriculture, Iged Consunption of
i—zmg%d! in_the U,S,, Report No, 1p Washington, UeSe Printe
ng Cf£fice, 1936, Pe 190,

SUn!.msuy of Pennsylvania, 8 8 Q=

‘ig:gg, Ingomag %gg Sayings, Vol, IIX, tabulated by the Bureau
of Labox Statistics for the wharton School of #inance and

Commerxce, 1956, pp. 138«140,
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preference disparity, and
2) Regardless of the attriduting factor, a8 treand towvard a
hicher percent non-white population will have a deflationary
effect on an area's potential retall food sales, with this
effect decreasing over time as nonwwhite's incomes rise,

Another factor highly
related to population composition is the rural-urban distribue
tion, Michigan county population varies from being 100 .per-
cent rural in the northern counties such as Missaukee and
Baraga to over 90 percent urban as in Wayne county, Due to
this heavy concentration of this state's population in the
southern most counties, it may be descridbed as an urbanized
state with slightly less than 75 percent of the state's total
population living in urban areas '1n 1960,

Food consumption of rural residents has dbeen found to
differ frxom that oOf urban cdwellers for various reasons,
!’a'rat., the zural family will tend to eat a larger quantity of
£904 as well as moxe high calorie foods, This is attributed
to the greater amount of physical exertion required in the
daily zoutine of the rural resident, compared to the urbanite,
Secondly, the rural family will eat a larger proportion of
hone-grown foods, A lower proportion of a fanily's total
food consusption is purchased at a store and this might cause
ratall food sales data to be an underestimate of true consump=
tion, Thirdly, income level is also interrelated to this
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factoy, 4an that rural residents generally have a lower annual
incone level, thereby inducing then to buy more of the lower
priced food products,

GCenerally speaking, then, one could say that a stealy
decline in the percant rural residents, as Michigan has ex-
porienced in recent years, would have an inflationary effect
on future potential food sales in an area, This trend is
not only characteristic of the state of Michigan, but of the
wole nation,

Eopulation Penesitys The last population characteristic, to
be considered as a possible food sales determinant, is

population density, The word density refers to the inhabitants
per square mile, Population demsity can be considered an ine
direct measure of the distance factor mentioned in Ferber's
study, For example, vhen analyzing & county such as Wayne,
one finds a populaumi’ density of 4,392 persons per sguare
mile, {(1960) This indicates that on the average, 8 new
food outlet would have a population of over 4,000 within a
one-half mile radius, The factor of distance would then be
of 1ittle importance since a large portion of the store's
customers will live within walking distance of tha store,
However, now looking at the population density of a county
1ixe Kewesnaw is only 4,4 persons per square mile, Here a
store's mere existence may depend on the whole county's popu=
lation, vho may have to travel twenty miles or more just to
reach the store,
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A corplicating factor in this analysis is the recent
construction of huge shopping centers, Traditionally, firns
chnose locations on a basis of independently made decisions,
but some f£4irms now prefer to locate 2long with other none
competing stores in a shopping center, thus odtaining the
advantage resulting from the drawing power of several merchande
1sing institutions rather than just cne, It appears that the
attraction of any individual store within a shopping area is
eahanced by the fact that other stores providing a range of
different products or services surround it, Thus, it is
often postulated that in the cass of a shopping center or
retail cluster the combination of stores possesses an attrace
tion to the customer that is greater than any of the stores,
taken individually and theredby exerts an additional influence
to that of an area's population dcnuty."

Iood Store Eumbers (and size)s The next factor to be cone

sidered is the number of retail food ocutlets in a given area,
Food store numbers considered an indirect measure of market
¢oncentration, saturation, and competition, Bernard Lalonde
conducted a Michigan study to determine the importance of

2

gtore size or store complex on per shopper sales, Store

comrlex was considered to be the number of ocutlets in the

lcagstay, p. 89,

2Bexnaum Joseph LaLonde, "Differential in Supermarkét
Drawing Power and Per Capita Sales by Store Complex and Store
Size," Michigan State University, 1961, p. 119,
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local market area studied, Store size was measured by the

nunter of products offered for sale per store., Results of

Lalonde's study indicated:

1) Store complex was an important influence in determining
the drawing power and per shopper sales of the food stores,

2) etore size was not an important variable in determining
rer shopper sales, and

3) there existed distinct and significant patterns of per
shopper sales which could be isolated and quantitatively
analyzed as & dasis for future location discussion,

Sone additional conclusions weres

1) As ths product offering increased, drawing power increased,
but per shopper baloc decreased,

2) {nfluence of store complex on per shopper sales becana
greater az the distance from the sugvey store increased,
and

3) there was no systematic and reliadble connection between
store size and per shopper sales from which any economic
Ciscussion could de buod." |

Market concentration can be measured in one of the
following three ways:

1) Volume of sales accounted for by various numders of stores,

2) number of persons served per store, oF

3) number of stores,
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Karket concantration becomes cuite important when the industry
iz evaluating an area (city, counties, or state) for future
evransion,

In addition to size of the araa, population growth
affects the degree of concentration, Rapidly growing areas
attract new entrants and hence make it more difficult for
exiesting firms to expand their share of the market, There is
a tendency for sales concentration in the retail food industry
to be hichest in the smaller marykets, This reflects the
fact that chains which are relatively unimportant nationally,
often ars very important in their local Mtk‘tlox

While the quantity of grocery items available at
ratail food locations at any one time normally is of little
significance, the number of £004 stores is a significant
factor which can often have a severe effect on both price and
non=price competition, _achun fevness encourages concerted
behavior, even in the absence of collusion, with the result
that such industries bohave less competitively than when

numbers are larger,

dosome Lavelt The relationship between income and food exw
penditure has been expressed by economists both in the fornm
of income~expenditure elasticities of demand for food and as
Engel curves representing food expenditures at various levels

of inconme,

D

1Mt.nu.ox' and Garoian, p, 33,
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Incone-exnenditure elasticity is defined as the ratio

of tha parcentagse change in exrenditure to the percentace
ch2nge in incorne and is expressed mathematically ascl

&7 X
dx * ¥

Vherets ¥ s food expenditure
X = income

The Engel curve for total food expenditure {s related
t> the above eince the slope of the Engel curve, dY, is part
of tha mathenatical expression of income elaauexg‘;, however,
it nust be rememdered that the original law applied to a
static condition and not to changes in income levels over
tire,

Feople like Robert Ferber, Marguarite C, Burk and
Ceorje R, Rockwell have long been presenting empirical proof
of the relationship between income and food expenditures,
Ferbver found the relationship to exist only after the inter-
acting influence of other variables (population) had been
rmovod.: Likewise, Margquerite C, Burk made somé important
discoverias about the changes in the income elasticity of
desand for food over the past few years, The following dia=-
gram will best descride this change,

’woxa. Herman, and Jureem Lars, W,
(liew Yorks John Wiley and Sons, 1953) pe. 98,

2Fotber. Pe 3013,
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Figure 1
Average Food Expenditure and Disposadble Income FPer Capita

1940

1954
1950

Food Exp, Per Capita §

$ Disposable lncome Fer Capita

Figure 1 illustrates that during the period of 1940~
50 the line became more elastic, however, beginning in the
1950's the wvhole line began to shift upwards due to increased
use of prepared foods of higher costs, At a given incoms,
changes beginning in the 1950*s would indicate a trend towards
a slightly more inelastic income demand for food products,t

George R, Rockwell contributed to this general dis-
cussion by stating, "The percentage change in consumption per
pexrson in relation to the percentage change in income per
person, or income elasticity, is considerably different for
various kinda of food, There are also wide variations in the
income elasticities in low~, medium-, and high-income house-

holds.'2

Yaurk, p. 89,
2

et R R o o
mwwmm%m. Market Res vision,
U

’S.D.A.. R.pott NO.340, F‘bq 961‘ P‘ ‘v.'
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in general, one may say that rising incomes have a
positive effaect on gross retail food sales, the extent of

whiich varies greatly between areas and type of food purchaced,

Frica Levels Assuming the reader has the economic knowledge
of the dasic product price~demand relationship, 1ittle ex=
rlanation {s necessary to describe this relationship betwean
the food pricelevel and food purchases, For purposes of this
study, consumer food prices are assumed to be constant for
2ll counties during time periods of less than one year,

Trice changes over periods of one year or longer will de
taken into acoount by the use of a food price indsx discussed

later.

ACCUHULATION OF DATAR

R » Sa « raw data on the dollar volume of
annual retail food sales 18 not published either by county or
metropolitan area, However, the state of Michigan levies a
4 percent sales tax on all items sold in food atore'1 and
this infornation (tax receipts data) is published by county

1'Thoro 418 hereby levied upon and there ghall bo
collected from all persons engaged in the busineas of making
ceales at retail, e&s hereinbefore defined, an annual tax for
the privilege of engaging &n such husiness equal to 4% of the
gross proceeds thereof, plus the penalty and interest when
appliceble as hereinafter provided, less deductions allowed
in sections 4 and 4a", = first paragraph of Section 2, of the
"ichigan S8ales Tax Act, Act 167, P,A, 1933, as amended,
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in the &an

rt—=ichican Tepirtmont of Peven:e,

Cales tax data was collectel from this repor:t for ths
yecrs 1051-22 and converted into gross retail food sales by
tha following coixputations:
1950=CCs (X + 3) o 100 = 2
1961s /(X o €3,45%) 7 * 100 + /(X * 32,527) 7.1 = o
10C21 (X + 4)3. 100 = 2

thicxes X = total retail food sales tax
Z » total gross retail food taxadble szles

Approximately ten percent of the food store sales are
non=£food items, This would §ndicate that the derived data is
not a truly accurate indication of food sales, However, !'r,

Waile Whattonz

stated that approximately ten percent of total
focd sales were not included in the food sales tax data becouse
these products were s0ld from places other than those classie
fied as food stores, L,0,, gas stations, drug stores, Geparte
rant stores, etc, The ten percent 10ss and ten percent mise
allocation then tend to offset each other, leaving the

3

dcrived data "moderately accurate, Gross retall food sales

N SR

1Ptior to Jan, 1, 1351 the sales tax law read "3i",
During 19€1, often called the "dirty year®" by tax analysts,
€le4.45 of annual food scles ware taxed at 3. and the rz:azinder

2
Ravenuae,

Regearch Director of the Michigan Department of

3considered by W,A, Wharton to bs = 2% of true food
salas for a given area,
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Gzt w8 thezeby accuwilated for the state of fichigan 21 Lits

23 coomties for the twelve vear pericd of 19%1-22,

Tatlae 7. Annual Gross Retall food Sales for Selected Countics

angd {tatae*,
L _______ " ]
($000)

Baragua [(issaukes Barrxien Inghan Vayne ~Ltote
1321 1,838 93 47,337 66,378 1030,466 2372,017
1353 1,927 1,114 $3,3606 76,776 31C3,301 2733,323
1053 1,2C1 1,1%4 84,501 79,201 1163,609 2353,4352
1222 2,204 1,598 63,109 91,939 1151,002 - 2234,430
1522 2. 27 1,883 69,119 98,1823 1021,462 32587,923
1222 2,506 1,338 63,178 99,233 1016,891 2257,223

P lrtion « population data for the state of Michigan &ad its
£2 counties are aveilable ia the U,.5, Census of Michigan FoTnie
lztion, howaver, this data {s only pullished at the Yreginning
ol every cecalse 1940, 13350, 1363, etc, Lota for the intsy-
cansus yesxs was obtainad from fzlgs tenagenent's “annunl
furvey of Luying Power," puvlished in July of each year,

Lg ghowm {n tadle 8, Michigan's populatioa has kean
increcsing at aprprostinately 2,23 percent per year, consi‘cre
ally above the average increase of 1,85 parcaent recorded for

the nation as a whole,

- _

*Data derived fxom sales tax data < information for
ra-2ining 72 csuntias can e found in Appendix A,
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Tahle 8, Fopulation for Selacted Counties and State®,
b e e e gt S o e
{0u0)
faraga Missaukes Berrien Ingham %Wayne 6tata

1951  7.843 7,391 119,1 176,23  2458,3 6516,9
1953 7,77 7.256 126,0 184,4  2504,5 630942
1955  7,%94 7.2 132,38 192,1  2550.8 7027.8
1953 7,323 6,019 143,0 203,6  2020,1 7532,9
1960 7,151 6,754 149,9 211.3  2666,3 7223.2
1772 €.974 6,661 168,98 220,8  2717,2 ©£205.9
Vonet a « slightly less than ten percent

of iHichigan's population is non=white. This proportion has
been growing steadily at about ,22 percent pex year, Over
one-half of the non~white population in the northern most
part of the state consists of Indiana, while Negroes are
premtnent in the south's non-white popalation, Moving from
north to south and from west to east, tho percent non-whitae
pamulation {ncreaaes,

Tadle 9 {llustrates m'.the p.rcﬁnt nonevhite populae
tion 18 increasing in the southern counties while it is

decreacing in some of the northern ones,

Egpulation Density = generally speaxing, population cenzity
is decreasing in the northern counties of Xichigan and incraase

ing in the southern counties,

sAdditional information in Appendix A,
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Table 9, Proportion Nonethite Population,
L ]

(Fercent of Total)

Baraga Missaukee Berrien Inghamr Wayne 5tate
1851 5,76 57 6,45 2.19 14,52 7,33
1953 $.28 51 6.95 2,57 15,76 7,79
1955 4,80 45 7.45 2,98 17,00 8,25
1958 4,08 *36 8,20 3,82 18,86 8,94
1960 3,60 e 8,70 3,90 20,10 9,40
1962 .12 d24 %9.13 4,07 2,19 9.80

Table 104 Population Density,

AN R A
(pPersons/sSquare Mile)

Baraga Missaukee Berrien Ingham Wayne GState
1951 8,80 13,08 203,39 316,26 4049,97 114,25
19853 8460 12,84 227,17 329,989 4126,11 119,35
1955 8,40 12,60 228,95 343,70 4202425 124,43
1958 8,10 12,24 246,62 364,28 416,45 132,10
1960 7.90 12,00 258,40 378,00 4392,60 137,20
1962 7.70 11,76 270,18 391,72 4468,74 142,20

Ryral-Ugban Population Distridbution = southern Michigan
counties are slowly decoming more urdanized, however, many of

the northern counties still have no incorporated village

large encugh to dbe considered an urban area,
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Table 11, Percent of Total Population = Urban,
L

Baraga Missaukee Berrien Ingham Nayne State

1951 0 o S0,213 73,68 96,96 70,97
1953 o 0 $0,09 79,44 97,08 72,08
1953 0 o 49,995 80,20 97,20 72,05
1953 0 0 49,74 81,34 97,38 72,86
1960 0 0 49,60 82,10 97,50 73.40
1962 0 0 49,46 82,86 97,62 73,94
Number of Food Stores -« during the twelve year period of 1951~

62, every county in Michigan experienced a decrease in the
nunber of retail food outlets, This information was extracted
from the U,§, Business Census, Data for the inter-census
years were derived by linear interpolation, It must be noted,

however, that a decrease in the number of facilities is often
misleading since those outlets remaining have generally ine

creased in size,

Teble 12, Xumber of Retail Food Stores®,
.. ]}
Baraga Kissaukee Berrien Ingham Wayne State

198 18 23 a 1) 6493 1652
1983 16 19 299 322 3959 1520
1953 14 18 292 3 5522 14292
1953 14 19 2653 291 5010 13529
1960 12 18 247 270 4552 12505
3962 11 1?7 2% 251 4110 11872

*Additional information in Appendix A,
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dogone Levels - income data was also extracted from the
*Annual Survey of Buying Power® published each July by gales
Managenment, This magazine arrived at these levels by taking
a survey of each county using mail questionnaires and persone
al interviews, I chose per capita disposable income (total
sarned income less taxes) believing it to de the best indica-

tion of funds availshble for food pdtchaaet.

Table 13, Per Capita Disposable Income,

Baraga Missaukee Berrien 'Ingham Wayne State

19851 1486 9133 1517 1799 1408 1610
1953 870 879 1439 1827 13 1641
1988 967 974 1571 2028 1222 1818
1953 13 1154 1638 2026 1322 1810
1960 1202 1251 1833 2374 1434 2224
1962 1232 1182 1963 2140 1512 2000

Now that I have listed, explained, and illustrated
those factors vhich are to be considered as possible deter-
minant variables, I shall present a short description of the
statistical tests available to determine which of these factors
are significantly important in Michigan, Chapter IV will
examine the alternatives available and descride the statistical
technique finally chosen,



CHAPTER IV
POSSIBLE STATISTICAL PROCEDURES

Now that consideration, of these variadles mentioned
in Chapter II, has deen justified, statistical tests will be
used to determine which of f.hnc' factors, ;t any, has a
measurable effect on the volume 0f gross retail food sales at
a specific time within the state of Hichtgan. It must be
noted, however, that the selection of a given variadble, shown
to have a significant effect in Michigan, does not indicate
that this same factor will have a similar effect in other
areas or under different situations,

In general, statistical analysis involves the testing
of a hypothesis, which for purposes of this first procedure
shall bdes X, has no effect on gross retail food sales of a
given area, The purpose of the statistical test 1is to accept
or reject the (null) hypothesis, and to 4o 80 while minimiz~

ing the loss function,}

1!- - o P1C10 Bchz

L = total expected loss

« ®= probability of Type 1 error (rejection of
bull hypothesis when its true)

P = proovability of Type II error (aceeptance
oi null hypothesis when its false)

Pl.' prior probability that null hypothesis is
true

Pzt prior probability that null hypothesis is
fake and alternative true

21- cost of Type 1 error
2" cost of Type 11 error

€2
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The following section presents a short discussion of

the commonly used statistical test procedures,

Shi=Sguazre Tgsts Probably the simplest technique which is
used to determine the dependency between X, and gross food
sales is the chi-square test, The dasic procedure involwves
testing the dependency between one independent and one depand-
ent variadble, This test can be applied when data for both

1 since the data obtained

variables are qualitative in nature,
in this study are &all quantitative, the use of the chi-square
test would be an unnecessary simplification, Just as the
chiesquaze test uses the slightest amount of intricate data
and detail in its procedure, luwino. the results are of
only the slightest value relative to those of the following
two statistical tests, The chi-square test does establish
the relationship, if any, between a dependent and independent
variable, however, it provides no numerical measurement of
this relationship nor does it provide any empirical data from

2

vhich projections can be made,” Also, analysis of an area

as small as a county, would require survey data from various

11.. Ve Mandarscheid, ®“An Introduction to Gtatistical
Testing,® Agriculture Economists Mimeo 867 - revised, Feb,
196" PPDoe 6=8,

2 rederick E, Croxton and Dudley J, Cowden, Applied
Genera] Statistics, Prentice=3all, Inc., Englewood Cliffs,
R.J.. Ap‘t; 1956‘ PPe 691-693.
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areas within the county, Thus, the information presently
available would only allow for a state analysis, with county

data serving as observations within the state,

Analysis of Variances Thae hypothesis generally tested in the
anzlysis of variance technique is the equality between the
means of several grouvs of daén, each effected by a different
Gegree of influence of an independent vartablo.l An indivie
Qual county analysis i{s possidle within the scope of this
analysis, however, just as is the case with the chi-square
test, data from various areas within the ¢ounty at a given
time would be necassary, Howvever, if observations were made
over aperiod of time, this would noct be necessary,

The analysis of variance requires that at the least
the dependent variable be quantitative in nature, Just as
the enalysis of variance requires a more dstailed procecdura
than does the chi-square test, it also provides more precise
results, Nevertheless, this test also provides no numerical
measure of the relationship between variables, norx does it
exhivbit any basis from which projections could de made,

Regression Analveises Wwhile the first two statistical teche
niques discussed were useful in the testing of hypothesie,

o

lniuon. wWilfreid J,, and Frank J, Massey Jr,, Intro-

gmmw;:& 2nd Ed, McGraw-Hill Book
Company Inc,, liew York, 1957, ppe 146-182,
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they are of extremely limited value when estimating the
efifects of independant variadbles on a dependent variable,
Hovever, the regression analysis technique is especially suited
to this type of computation, The typical form of the regras-
sion equation s
Y»e ”1"1 ¢ ByXg * sevecssecs * B X ¢+u

“heres Y = observation of a dependent variable «
a factor which is effected by the ine
dependent variables {in the equation,

X,- (L = 1,,,n) = observation on indepandent
variable of essociated independent varie
able factor(s) which effects the depend-
ent variable, but is not effected by it,

< = oonstant population parameter

B;s(1 = 1,,.n)s regression coefficient representing the
magnitude of the ralationship between X
and Yp for every umit change in theri
will be associated with it a B ange in Y,
assuning xz, vees Xn are conata)st.

u = ohservation of the random error term,

if wve now assune that all values of u observed are
independent random variables, we thenobtain the following
A
estinating equations Y = g ¢ 5131 * 'bzxz % ce00e * hnxn

Wheret Y= estimation or calculated value of Yy
a and b arxe estimates of<and B

Additional results may be obtained from the normal
regreseion analysis tut.l Some of the other information

obtained include the multiple correlation coefficient (R),

l:iel, D.¥,, and W,L, Ruble, "Formulas Used in CORE
Routine,” A.E,S, Program Description 12, Oct,1$3, 1983, pp.4-9,
Michigan §tate University Computer Laboratorxy,
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the standard error of estimate (%y,x), standard error of co=

eificients (Sbi)‘ t-value for testing if the b; is different
from zero (T3), residuals (Gt) and coefficients of multiple

datermination (22) along with others, where:

2

R® = 53R S8R & sum of squares explained by regression

TSSAM TSgAMe total sum of squares after mean

2 corrected for degrees ofv freedon = 32- l=N=] .(1-112)
at

R

N = nunber of observations
%2 18 often preferred to R? since 32 gives the exact
split of the variance of 22 nto explained and une
explained variance whereas®rR4 eplits the sum of

squares,
R = Va2

R corrected for degrees of freedom = R m Vg3
Syex = {s?

s’ = estimated variance of disturbance = 8578

S5B = gums of squares of error

5b,= rs_b: - {q .82

e"t = 4 th element of the inverse of the sums
of squares

Tdwth =» 3% Y = true value of dependent varianble
S
i

- A
u, = Yt - Yt Y = gstimated value of depandent
variable

This author will not attempt to explain the calculations
involved in the typical regreseion routine since detailed
explanations of this routine are readily avmu.a?blm.1 Also,

L

ciel, D.F,, and W, Ruble, “Calculation of Multiple
Regressions, Use of CORE Routine,* A,E,5, Frogram Description 4§,
Sept,30, 1963, Michigan State University Computer Laboratory,
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the availability of computer services makes an understanding
of the calculation technigue unnecessary,

As can be readily noted, the regression analysis
technique involves much more intricate calculations than
either the chi-square or analysis of variance tests, It alco
rrovides more detailed results from shich a more complete
analysis can be made, It makes it possible to numerically
measure the magnitude of the effect an independent variadle
has upon a dependent variable as well as enabling the user
to make projections on the assumption that those relationships
detected will remain constant over time, Also, the T3 value
associated with each indepandent variable may be compared
wvith the t-«value of the t statistical table and, given
degrees of freedom (N=k~l, where N = observations and kx =
paraneters), it can be determined whether or not that parti-
cular variable is statistically significant in its effect on
the dependent variable, For example, if m‘y tevalue,
given deqrees of freedom and « level, then the variadle is
sccepted as being statistically cignittgane.l '

However, this term "nqninémt;' must not be mise
interpreted, Statistical significance may well have a camplete-

ely ¢ifferent connotation from that of economic significance,

"‘rnunq the signifiecance of the hypothasis that
variadle (s Xi has zerc effect on the dependent variable,
(using a one~tailed test),
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For axanple, the arbitrary uze of ,35 level of « may have no
econunic meaning if the difference in retail food sales is
ouly §130 per county, Likewise, many factors may be econow
mically eignificant and yet show a T3 toolow to qualify as
teing statistically significant, For this reason, factors
were selected, for their importance as a determinant factor,
on the dasis of the “most® significant (size of TB) gather
than using the T3 < tevalue criteria,

In sunmary, the regression analysis procedure was
chosan over those of chie-square and analysis of varicus for
the following reasonss
1) Data on Doth denandent 2nd independent variadbles are
cuantitative {n nature and thus, can most effectively be
analyzed by the regresaion technique,

2) It provides numerical meagsurements of the relationships
tctween the variables and enables determination of those
factors vhich are "moet® significant,

2) It enahbles the user to formulate projections,

4) Provides edequate results from which a better overall
analysis can be made as compared to the other alternative
methoda,

5) It allows for individual county analysis, using available
information, and illustrates the heterogeneity between

mmt“'.
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6) Numerical measurements aid in the economic interpretation
of the relationships that may exist,

Time Series Analysis

The f£irst regression equation to de used in this
study 1is called the time series multiple linear regression
»qumm.m,.1 Where a dependent variable is influenced not only
by a single independent variable, as in the gelation of ¥ to
xi, but also by two of more independent variables, this
zelation can be represented syrbolically by the following
multiple l1insar regression oquaucmuz

Ymsao hlxx-obzxzo seve ¢ hnxno a

Wheres Y » the dependent variadle
Xy e Xqs00000 X, = independent variables

AS previously stated, the first objective to be
reached in this study 4s to determine which of the factors,
1f any, descridbed in Chapter III, have an appreciahle effect

1me ternm "multiple® is added to indicate that it exe
plains Y in terms of two or more independent variables ,%.:3'
evsX o The coefficients b, and b, are termed net regresti
coefPicients, The term "ndt® is dsed to indicate that they
show the relation of Y to and x,, respectively, excluding
the associated influences of the independent variable
or variadbles,

zs'ox, Karl A, and Ezekiel Mordecai,:
aation end Regression Analysip, John Wiley & Sons, InCe, Hew
York, 1959, pe 152,
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on the gross retail food sales of a county, metropolitan ares,
or the entire state of Michigan, The multiple linear regres-
sion formula will be used to accomplish this task in the
following way,

Firat, it has al ready deen mentioned that the depend-
ent variadble of this particular equation is the gross retail
food sales of a given area, Since the first test ghall dbe a
time series study, the annual volume of retail food sales in
*County A" for the twelve year period of 195162 becomes the
values of Y 4in the equation, Likewise, the data on the in-
dspendent variables previously discussed (population, income,
# food stores, etc,) becomes the values of X, ,XjieeesX,e The
ecquation for County A then looks like: Y = a+b1x1+b2xzo .
bn’n' |

Vheres Y & annual gross retail food sales 1951-62

for County A

81‘!2.....8“ - tﬂm' m.ﬁm. ete, 195)-
62 for County A,

Once the data is arranged in the above manner, it is
subjected to trial sun calculations, Results ¢of this trial
zun should show the percent of variation in Y over the twelve
year period that is explained by X, o%q00ess® s (R%), the magnie
tude and direction of the effect on Y of each X oZgeeeensXye
(hl,bz.u.’q). the level of significance of sach independent
variadble (‘rabl, ‘rabz..... 'rabn),_ and a great deal of addie~
tional information not of particular interest in this study.
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Those variables with low levels of significance or high intere
correlation are then dropped and the calculations again made,
Evantually, an accurate equation is found showing the magnie
tudo, significance, and percent of variation in Y explained
by those variables selected, This process was completed for
each of Michigan®s 83 counties and the gtate for the twelve
year period,

The following diagram may aid in the reader’s under-
standing of the difference detween the time-series analysis,
Just described, and the cross section analysis, soon to be
Giscusaed,

(#Fs)
(Pex Cap.Income)
F s

k}-gm@ Nmrn.ulm

1

The time series analyais invelwes the calculation of

84 multiple linear regression equations, one for each of the
LIMNG of data, The cross—section analysis, however, involves
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the calculation of 12 equations, one for each of the ROUS of
data,

Cross Sactional Analysis

Next, & cross-sectional study is conducted, The
statistical procedure is much the same, except each equation
represents variation in food sales between counties for a
given year, rather than variations over a time period (12
years) for a given county, Whereas the time series equations
were used to describe changes in gross retail food sales over
time for sach county, the cross-section equations now des=
cribe variations between counties for any given year between
1951=62, The variadles used were those found important in
the time series analysis,

Simple Curvilinear Regression Equation

Once the significant factors have been determined,
one major step remains before projections can be made, By
assuning those rduibnsMps found in the multiple linear
regression equations will renain constant over time, estimated
values of e Xoreeee X, for a future year may be placed into
the equations and an estimated value of Y, foxr that year,
cziculated, However, the accuracy of this estimated oxr pro-
jected ¥ depends not only on the accuracy of the equatiocn,
but also on the accuracy of the estimated values of Xy aXqsees

X entered in the calculations, Therefore, the major steap
now being considered, is the accuracy of the projected values
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off the salected independent variables,

Since the causes behind the value of a given indeponle
ent variable is not of particular interest, these recessary
projections need only be made as a function of time, For
erxayple, Figure 2 1llustrates the situation now faced,

Figure 2
Curvilinear Projection as a Function of Time

()

951 1962 (Future)

Various techniques are available for estimating the
value of x, in a future time poﬂod. Freehand, moving aver-
age, or least squares trend lines may be drawn through the
given valn-i of xy and extended outward toward the future
year of interest, Howaver, more accurate trend lines may
often be obtained by using a simple curvilinear regression
ecuation as showns

Yeaenm ey

Vhexres Y = selected independent variable ( x, in
Figure 2) |

X = time
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athamatical curves will have a éistinct advantage
over freehand and otherxr methods when there is a logical basis
for expecting a certain type of relation to hold, %then there
18 a logical basis for using a given formula, the constants
of the equation serve as an explanation of the nature of the
rclationship, In most other cases, the mathematical curve is
no more reliadble than the other methods,l

The above equation is calculated for each of the
sclocted variadles for each of the 83 countiss, Results of
theae calculations will bas similar to those of the multiple
linear regression, Once a, hi and bz have been determined,
the values for the specific future year is incorporated into
the simple curvilinear equation and an accurate estimate of
the value of 81 4Xg0000 X, is derived and these values then
placed into the multiple linear equation to obtain the poten=-
tial retail food sales of a given county in a given year, In
the following chapters, this entire process will be illuse
trated in detail for five sslected counties, and a more
dataliled understanding thereby derived,

1Fox and Ezexiel, p, 109,



CHAPTER V

SELECTION CP SIGHRIFICANT VARIABLES AUD
FINAL REGRESSION EQUATION

Ag stated in the previoqs chapter, the important varie
atles are selected on the basis of test results using multiple
linear ecqiations in a geries of trial run calculations, 7This
c¢hanter explains the procsdure used to select the final varie
a-les and regresgion equation,
Sounty Selection

'Rather than conduct an experiment involving all of
m«:hxgm'g‘as counties, five counties were selected to
represent most of the various types of counties found in the
state. These five éounties could then be carefully analyzad
and the resulting Qartablu used in equations for the other
78 counties,

Map #2 fllustrates the location of the five selected
counties, |
Pagzngg = This county is representative of the counties in the
Upver Peninsula, Its residents are primarily rural dwellers
with low incomes, The county is very sparsely pocpulated end
has a large tourist influx during the summer months,
Fissoukeg = This county is typical of counties in the nofthern
portion of the Lower Peninsula, Here, also, most of the
people are rural residents receiving a low income from their

75
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Map #2
Selected Céuntiea

\

Code # County

N 7 Baraga

g>\ (57) 57 Missaukee
11 Berrien
33 Ingham
82 Wayne

Michigan

farming or logging enterprise. It has a relatively hiéh
summer tourist population. '

Berrien - This county was selected to represenﬁ the soutn-
westexrn pottion of the state. Here the population is more
dense, incomes are higher and the rural-urban population is

about equally distributed.
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Inchion = This county rerresents central !iichigan and 1is
characterized by a high per capita i{ncomne, fairly hsaavy
population dgnsity and a hish percent urban porulation,
Fane « This cnunty reproéents southeastern Michigen, It is
the most haavily populatad county in the state, 4t has a hizh
parcont nonewhite populatioa and zlmost 21) of its residaents
1iva 4in urban communities,

Tha ebove five counties rapresent statewide warintions
in ¢engraphical lecation, porulation, population dansity,
percent ruraleurban populatioa distridution, income level,
percont non=-wvhite porulation, ete, 2y analyzing these
tirrnicnl counties, it 1s easier for the reader to eatablich
1inits within which the discussion will remain valid, Even
though only the five selected counties will be discussed in
detzil, regression equation results for all counties are
rresented in the appendix so that the reader, specifically
intarested in one of the remaining 78 counties, cen perforn
en enalysis similax to the one discussed in this paper, on
any particular county or group of counties, Throughout the
remainder of this paper, the discussion shall pertain dirocte
ly to the five selected counties, metropolitan areas, and the
state as a whole,

Ixial Ron fils
" The first calculation used the following equaticn,
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Y=a¢ b1x1 * h:"z ® csavee * bg"g +uq

Wheres Y @ x
‘xi‘,’xoa

x = population density
Xy ® sales volune per store
Xe ® sales volume per person

*4 .‘5}3’100' (deflated disposadble per
4 capita income)

Xg ®(X) 5) o (Geflated disposadle per
2 4 100 £amily income)

Xg ® t non-wvhite population
X = percent urban population
Xy = nunber of food stores
Xg = population

= gross retall food sales
= foou price index, 1950=100
per capita disposable income
s consumer priee index, 1950=100
¥} g™ pex family disposable income

W 353¢
» U.U

The above equation shows how almost all factors
mentioned in Chapter IIl were considered in the first trial

unge

Uge of Index
Before continuing, the use of the food price and the

consuner price indexes must be explained and Justified,

An index is most often defined as a numerical device
used to compare the magnitudes of two or more related factors.
To be more precise, the indexes in this equation wexe used to
deflate the existing values of gross sales and income 80 28
to remove effects of changing price levels, 8ince all sales
data are presented in terms of dollar value, currently existe
ing in the year represented, any projection of this data into
the future would be extremely misleading when compared to
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present price levels, Before the past, present and future
salea volume data can accurately represent the physical vole
une implied, the inflationary effects of price rises must be
eliminated, Likewise, income levals must be adjusted =0 as
to depict its true purchasing power,

To accomplish this adjustment, a food price index was
used to deflate the price of food and a consumer price index
wag used to render fncome levels more representative of its

true purchasing power,

The consumner price index, do.uvvod from the Bureau of
Y.abor snthtlax is a statistical measure of changes in
prices of the goods and services bought by consuners, It
measures only changes in pricesy it tells nothing about
changes in the kinds and amounts of goods and services cone
sumaers buy, or the total amount spent for living, or the
¢ifferences in living costs in different places, It uses the
"market basket approach®™ in determining what products are
priced, The index market basket is an estimate of the goods
and services bought by the consumer to use, replace and add
to their possessions to kesp up their level of living of a
given base year., Since this index represents the changes in
the price level of consunexr’s market basket, it then becomes
an indicator of that consunmer's purchasing power as compared

to a base year,

S

1wu-cz. Willard ¥, “The Consumer Frice Indax," Ues8,D.L.,
Buresu of Laborxr Statistics, January 1959, p. 1.
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“ha food price index is & measure of the price changes
of cnly the food products within the market basket, It then
provides a numaerical measure of the food price changes over
tine and enadbles one to eliminate the inflationary portion of
cross sales, leaving data more representative of actual
phvraical volume of food_t compared to a base period,

Index dseumptions

Despite almost constant revision, these indexes arc
not exact eamcmcntt.’ They are subject to the many kinds
of limitations that are always present in statistical calcue
lations, In the language of the statistician, these limit-
ationa are called ‘.r:ou." This should not be interpreted
to rmean that they are mistakes, and, for purposes of this
study, the indexes are assumed to be accurate,

Also, assuming that all areas of Michigan are equally
affected by any national inflation (or deflation), the two
national indexes were applied to each eounty's data, So as
to moke this uniform as well as applicable to the time period
being studied, both indexes were adjusted to the base year of

e ——— —— R

1\rol.umo still reflects the increase in food sales
value Aue to increased services in product,

20 Pal,,® Food Fiold Revorter, February 3, 1964, p.22,

3vaug‘han, Olive E, "An appraisal cof the B,lL,3, Cone
sumey Price Index,” Journal of Markgting, Cctober 1953, 18
1 33«43,




81
1950, Delow are listed the values used for each year 195le
62,

RICE INDED CONSIAER PEIQ ;wm, ‘Im g Igdgxl

YeAR IIDTX YTAR  LIDSX ¥oaR O INDER YEAR  IIDEX
1950 100.,0 1957 114,1 1950 100.0 1957 117.0

1651 1l1.,3 19858 118,9 1981 108,0 1953 12G.,2
1952 113,3 19%9 17,0 1952 110,.4 1659 121.}

1953 111,686 1960 113,3 1953 111,2 1960 123.,0

1954 111,3 1961 119,7 1954 111,7 1961 124.3
1658 109,7 1962 120,89 1958 111,33 1962 12G.7
1956 110.8 1956  113,0

Lingcted Beaultsg

Before discussing the test results of trial run {},
it might be halpful to fllustrate the factor trends in the
varicus counties and mention some :alatlonlhips that might be
e:pocted to ehow up in the results,

Rotail Food Szles = Table 7, 4in mpiu 111, l‘howc how gross
rotall food sales increased in each county during the twelve
year periody Inghanm county leading with almost a 501 percent
incroase, There is a noticeable drop in 1953 which may be
attrimted to a sharp national recession in the early part of
that year, Also, there is & noticeable leveling-off of the
incraase during the mors recent years, Figure 3 illustrates
the trend for the state as a shole,

Fopulation «» Tables 8«11 in Chapter III illustrate the trends
in the population characteristics of the variocus counties,
Ficqured {llustxates the state trend, Fotice the reqularity of
this increase along with the slight upward-daending tendancy,
This phencmena is certainly expected, when considering the
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geometric expansion conqept of the Malthusian Theory. It is
expected that the population data would have a‘positive'
effect on gross retail food sales.

000,000)
B

Figure 3

Gross Retail Food Sales - Michigan

A 4 1 2 'l A L 'l h 4 )

1950 51 52 53 W 55 56 57 58 959 60 61 62

Percent Non-White - Figure 5 shows a distinctive increase in
the percent non-white population. As explained in the Jewel
Tea study, it would be expected that this factor would have a
slightly negative effect on gross retail sales.

Population Density - Likewise, Figure 6 shows ; fairly con-
stant increase in the'population density of Michigan and this
is expected to have a positive influence on gross retail food
sales, since, as was previously discussed, increased popula-
tion density indicates an increase in the size of the local

market,
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Figure 4
Population - Michigan

1950

(%)

10.0

9.5

9.0

8.5

8.0

7.5
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Figure 5
Percent Non-White Population = M:Lchi_ggn

1950

51 52 53 54 55 56 57 58 59 60 61 62
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(Persons/Sq. Mile) Figure 6
15 Population Density = Michigan
o
135
130
125
120 r
115 f
110 f
105 ¢
100

YA

1 1 [ L 1 1 A 4 4 A A 3

950 51 52 53 S 55 56 57 58 59 60 61 62

0]
1
Percent Urban Population - Figure 7 shows almost a linear in-
crease in t.. - sercent urban residents. However, this increase
can be expected to taper off slightly in‘the near future.
Nevertheless, it is expected that increased percent urban
residents will produce a positive effect on gross sales,

Number of Food Stores - No estimate of the effect can be made
here since past studies and economic reasoning differ in their

resulting effects., While general marketing theory might
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Fiqure 7

Percent Urban Population - Michigan

(%)
74

L

3

W

0 1 1 J] 1 3 1 4 A A A 2 |

1950 51 52 53 5, 55 5 57 58 59 60 61 62

indicate that an increase in food store numbers would slightly
increase total food sales, past studies in this area show a

negative effect. Additional  irnformation will be given later
in this paper to 11lustrate whether the trend shown in Figure
8 produces a positive or negative effect on gross retaii food
sales, Table 12, in Chapter III, shows a general decrease in

store numbers for each of the‘five selected counties.

Additional Population Characteristicl- Among the most dramatic

lpeegle, Allen J., Phadtare, Hambir, and John F.
Thayden. . "Michigan Population 1960, Selected Characteristics
and Changes," Department of Sociology and Anthropolocy, Special
Bulletin 438, Agricultural Experiment Station, Michigan State
University, E. Lansing, Michigan, p. 7. .
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changes in Michigan population is its growing centralization.

Twenty-three counties account for no more than one-third of

one percent of the total population. Wayne, Oakland, and

Macomb counties, combined, on the other hand, account for

nearly one-half of the state total., Approximately one-fourth

(Number)

17000

16000

15000

14000

13000

12000

11000

10000

i

-

Figure 8
Number of Retail Food Stores - Michigan

1 1 1 1 q 1 1 1 2 g 5

1950
(22) of the counties have no urban population, that is, no

52 53 o4 55 5 57 58 59 60 61 62

place having as many as 2,500 people. At the other extreme,

approximately one-fourth (23) of the counties are more than

half urban,

Population growth or decline is a result of a combina-

tion of the balance of births and deaths and of selective

migration. Differences in rates of change between county
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unitz in a ptate, for instance, are more likely to be due to
113 offects of migration than the effects of natural incrsase,
Figltoon counties actually experienced losses in their total
populations between 1950 agd 1960, |
Due to the expected importance of the'offoct of popae

l1ztion on retail food sales, addzuénal. porulation maps are
prosented in Appendix B to simplify the readerts understaniing
of iiichigan's population composition and trends,

Income « Figure 9 shows a geteral increase in per capita dis-
ponable fncome and this also would be expected to exext a
poritive influence on gross sales, Talle 13, in Chapter 1iI,
1llustrates how the income level is lower for the northern
ooty residents,

Gales Per Store = S5ales per store was included in the trial
run 1 as a measure of market concantration, The greater the
doyroe Of market concentration (percent of area sales handled
by one store), the smaller the potentiasl food sales erpected,
llco, any magket shich is highly concentrated generally pro=-
vides B strong entry darrier to any proepective retail outlet,
Tahle 14 and Figure 10 fllustrate the preseat trend, which

i9 expocted to have a negative effm.

Sales Pex Person = This factor was included in the trial zun
to act as &n indicator of the trend in per capita food expend.
itures, Naturally, an increase in food sales per person
would have a positive effect on total food sales, Table 135
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Figure 9

1 1 »

Per Capita Di. -osable Income - Michigan

1 A

1 A A

1950 8 52 53 g
Table 14.

5 56

Gross Retail Food Suz_es Pef

57 58 59

Store.

Baraga  Missaukee Berrien Ingham  Wayne State
1951 93.9 59.8 109.3 141.5 109.1 143.9
1953 105.7 63.4 129,9  168.5 127.3  177.7
1955 117.5 67.0 150.5 195.5 145.5 200.0
1958 135.2 72.4 181.4 236.0 172.8 241.3
1960 147.0 - 76.0 202.0 236.0 191.0 269.9
1962 158.8 79.6 222,6 290,.0 209.2 290.2

62
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Figure 10
Gross Retall Food Sales Per Store - Michigan
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and Figure 11 show an increase in per capita food expenditures,

Note, however, that this data does not necessarily indicate an
increase in the quantity of food consumed, but may be the
result of increasing food prices and/or increased purchase of

the higher priced foods.
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Table 15, Gross Retail Food Sales Per Person.

($)
Baraga Missaukee Berrien Ingham Wayne State

1951 206.40 168,30 279.90 268,60 276,60 365.00
1953 217.20 174.90 291.70 283.80 287.80 397.00
1955 228,00 181.50 303. 50 299.00 299.00 403.00
1958 244.20 191.40 321.20 321.80 315.80 433.00
1960 255.00 198.00 333.00 337.00 327.00 431.00
1962 265.80 204.60 344.80 352.20 338,20 406.00

(5) Figure 11

v

LLO ~Annual Sales Volume Per Person - Michigan

430

L2o

bo

Loo

390 r

380

370

360 F

350

1950 51 52 53 Sy 55 5 57 58 5 60 61 62
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In summary, the previocus discussion found the poseible
determinant factors to exhibit the followings

Eacter Trend 1931-62 Expected FEfoct
Population Up +
% Nonewhite FPopulation Up -
Population Density Up +
% Urban Population Up +
# Food Btores Down ?
Fer Capital Income Up - +
Sales per Store tp . -
Sales per Ferson Up *

MULTIPLE LINEAR REGRESSION ANALYSIS

Regultse Ixial Bun L

Now that the components of the possidble regression
ecquation have been discussed, the actual test can be conducted
and further progress made towards the final selection of varie
ahles,

In trial run #1, as expected, negative coefficients
“’1’ were found for the following variadbless XNon-Fhite
Population (x.)7 Sales Volume Pexr Store "‘2" Although not
anticipated, a negative coefficient was also found for the
factor, number of focod stores (xe). The remaining variables
were preceded by positive coefficients, indicating a positive
effect on gross retail food sales, as was expected., FHowever,
the magnitude and the significance of each factor could not
be accurately measured with the ﬁu of the test results, %his
waes because of the extremely high degree of intercorxelation

‘0 Increase in factor value increases gross retail
food sales,

= Increase in factor value decreases gross retail
food sales,
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between some of the variadles, causing the existance of a
singular matrix, wvhich is mathematically unusable 4in this
type of calculation, High degrees of intercorrelation were
found between the following sets or groups of variables, in=
dicating the formula’s inability to accurately attriduts an
effect on Y to eithar of two or more factors,

z { ) % Non«thite Population ¢99%=,999
(x,) % Urban Population
z ) Population Density
) Pepulation
{x:)
(x3)

& Fer Family Income (Doﬂatod;

Per Capita Income ( 9904993

In Group I, all five counties and the state showved
high intercorrelations between population and the three
population composition characteristics, This is not unusual
since population data, alone, directly affects the values of
the three components, Thus, it was decided to drop the
three population characteristic variables from the equation
and use only population,

'In Group 1I, per family and per capita income were
also found to de high intercorrelated, This, also, was not
totally unexpected since average family size within the state
does not vary greatly over time, Thus, pef faatly income was
also d:oppod from the equation, leaving per capita income,

Following the above adjustments the equation now
reads as followss

Y ® athyXy * DXy * Dyxy ¢ DgXg ¢ boxy ¢ uy
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This equation wes then used in the calculations of
trial rua #2.

Resultes Ixial Run %2
As in trial run €1, the following two groups of varie
ables nra‘ found to be highly intercorrelated;

b 4 (:2) Sales Veolume Per 3tore 0993=,997
(xa) Number of reod Gtores
I (x,) Sales Volume Pex Person  499,24993

( xg) Fopulation

Again, Groups I and II were more or less axpected
since sales volume per store was directly rolaf.od to the
nunber of stores and sales volume per person was directly
related to population, Thus, both sales volume per store and
per capita were eliminated, leaving the following equation
to be ¢calculated in trial zum #3,

Y &2t bx, ¢ bgxg ¢ by ¢ uy
Besulter Igisl Run 83 |

The results of trial zun #3 were similar to those in
Ferberx's study, where population (xg) was found to be of
such great importance, both in magnitude and in significance,
that it eompletely concealed any relationships that might
have existed between Y and per capita income (x,) and/ox
number of food stores (x3)e

As previocusly mentioned, the relationship between
porulation and food sales is primarily a bio~physical one,
vhich contributes extramely little to any economic discussion
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that might be of interest in this paper, Therefore, following
the procedure of Ferber, the population factor is recognized
as being of primary Smportance and adjustments are made 50
that cther relationship can appsar, This adjustment simply
involves dividing population (x,) into gross retail food
salas (Y) to darive groass retail food sales per person, pre-
vicusly coded as Xqe

The oquauqn‘ then appears as follows for the fourth
trial zun, |

Xy ™ &+ Dyxy ¢ by ¢ uy

Fheres Xy ® X ® gross retail f0o0d sales per person
x, .
4o Xy ® as listed under Trial Run {1

Resultss Irxial Run §4

The results from trial yun #4 were much more conclu-
sive showing no major trend interference and only & nominal
anount of intercorrelation, Both factors (x‘,ue) vere found
to have an effect on gross retail f£ood sales per person, Howe
ever, the magnitude, direction and significance of this
effoct diffared between the five counties and the state, The
regults, as are shown in Chapter VI, were considered valid
enough to suggest use of the following equation for all 83

countiess

100 o (z ) -atb +b2 100 o
: zq zq



= gross retail food sales (previously ’11’

s food price index (previously '12)

= population (previocusly x,,)

= nunber of food stores (p}hmay )

= per capita disposable income (previdusly 113)
s consumer price index (previously x Py

s gounties no, 1-83 and state

= years 1951-62

Wheres

A BN

Each equation explained the variations in per capita
gross retail food sales by county over the twelve year period,
Sions Section Analvais)

Since the reader may also be interested in variations
between counties as well as between years, a cross sectional
analysis was also conducted and & similar multiple linear
regression equation was used, However, in this computation,
the values of the variables applied to each county for a
given year, rather than to each year for a given county, as in
the time series, In this case, the variations studied are
those between counties rather than over time,

This computation produced an equation for each of the
twelve years on vhich data was availadble, Each equation ex-
plains variations in per capita retail food sales among the
83 counties for each year 195162,

The numerical results of both the time series and
croes sectional studies are presented and interpreted in

Chapter Vi,
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FROJECTICH MOSIEL ICR EXILACATORY FACITURSI

Coefficients, alone, are not adequate information for
naking projections, Also necessary, are estimatea of the in-
dependent variaule, By assuming the relationship found in tha
tinme series analysis to remain constant over time, the esti-
matod gross sales can easily be calculated for each county
if, and only if, accurate projected values of the independant
variables are included in the computation, Thus, the values
of the two salected independent variables must now be accurate
ely projected into the future, 3Since the existence of
factors affecting the values ©f the two independent variatles
is not of particular interest in this paper, extrapolation of
the values using time as the determinant factor, seems quita
Sufficient, Figure 2 in Chapter IV will illustrate this teche
niquey the ohjective dbeing to compute an equation capable of
accurately projecting the value of an independent variable to
a given year, The tonovihq two simple curvilinear equations
vore computed for each of the 83 counties and the state, as a

whol o,
2
X, ® 8, * b41"'r * b‘ax.r
2
Xg ® 8y * by Xp ¥ DXy
Vhere: x, = number of food stores
Xg ® per capita disposable income
Xy ® year (time) 1951 = "51%, ete,
dumerical sesults of these eguations and their intere
pretation can be found in Chaptex VI,
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A projectad county povulation is 2ls0 necessary Low
fore the projected per capita sales volume can L@ transforned
into projected total county gross retail food sales, Howerer,
sinple geometric eﬁrtrapolauan will bLe used for this rather
than & regression equation, The geometric expansion was
found by Dr, Thaden, Demographer at Michigan State University,
to be sufficiently accurate, Fugther discussion on this
topic will be found in Chapter VII,



CGIAPTER VI
FRESZNTATION AND ANALYCIS CF QOLZFICIENT ESTIMATES

Tine Series Hultiple Linear Regression Equations

Fresented below are the time series calculation
results for the five salected counties and the state as a
wholey HKote the variations in the results dbetween counties,
Aconmplete analysis of all equations is presented following
each tadle,

Equation useds

o) « sy 5, n, fioo e o,

2q
%y | 2a £

Table 16, Time Series Equations,

o |
code ‘Theef, | Sem oy

County #  Corre EZ2 a ) » b

2
m-—‘ja 7 <18 Py :3.1. 400, 3353 "15'5553 .53‘55 w8e1505 YaTS57

Berrion 11 «,8133 ,132 652,4422 e 3563 #1263 «),70063
Inchom 33 »,4726 L,3%) 335,8499 =y23604 L0675 «1,5495
issaukee 57 L1054 ,828 68,4942 «7,4310 ,2578 =2,9356
Vayna 82 w,1455 ,293 122,7371 «0097 L1296 1,231

State 84 «4,597 053 250,5143 +0016 L0533 3735

1.8967

6,4352
243992

1.4349

98
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Inter-correlation varied emong the five selected

ccunties from a high of ,81 4in Berrien to a low of ,10 in
ticsoukee County, GCenerally speaxing, only Berrien County
had a high enouch intercorrelation so that no accurate estie
mate could be mads as to the ralative effact each independent
variable had upon per capita deflated gross retail food scles,
The state, as a vhole, had an intercorrelation of ,60 indicate
ing a tendency for the analysis of the state ¢o be less
reliable than an analysis of an individual county within the
state, '

’? or '52 represent the percent of variation in food
sales that was “explained by*? the two independent variables,
Table 16 shows Baraga to have the high E? wien «8% and Berrien
County the low with (13, Again, the state analysis shows
pooYer results ('iz- +08) than that of individual counties,

‘Map 2 shows the county results of the entire state,
Generally, there are great wariations in R® throughout the
state, with the only noticeable pattera deing in the north-
vestern portion of the lower peninsula, vhere a high R: is
evident, Other than this, no relationship is shown between
geographica; lwatm. population, income, etc,

1

152 p? adjusted for the degrees of freedom,

2"‘.2:();»1&1!\06 by" 43 used rather than "caused by*
since only economie phencaena can actually "cauase" these
variations,
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The "a" (Table 16) represents a conatant in each
ecnation and its value indicates l1ittle other than the intore
copt of the rograsaioﬁ lins on the Y or vertical axis,

The “b;* (Table 16) represents the dcllar magnitude
of tha change in a county's total defleated por capita retail
fooQ Bales associated with a one unit change in that county's
nurber of food stores, assumning all other independent varie
ablea are congtant, Table 16 ahows variations in by £rom ‘-13.
(cecrease of $13,) in Baraga to 009 (4increase of §,009) in
tiayne County, The state, as a whole, shows a slightly posie
tive effect, HMap 3 shows a Cistinct pattern of bl'

Map 3 shows a distinct pattern whereby the negative
coefficient 18 prominent in the northern portions of the
state and the positive effect moxre noticeable in the southern
counties, Also, the negative effect is much larger in the
most northern ocounties, and decreases in magnitude when move
ing southward, This negative coefficient indicates that as
#tore numbers decrease, per capita retail food sales increase,
while other varialbles are comgant, For exanple, in Baraga
County, as the number of food stores in the county decreascs
by one, annual per capita deflated retafl f00d sales incroase
by $13,90, However, in a southern county like Wayne, an ine-
crease in pex capita food sales is partially explained by en
increase in the number of food stores availabdle,

An explanation of thin pattern may be as followses
First, those food stores going out of dusiness in the northern



102

COPYR{BHIAY waN 2 [

WISCONSIN

MENOMI nui
"h e 7 3

BARINETTE

|
-2,
l f&mzcm hmm _ 1 ..... K:)}
‘ T L.92 |

<Yy (\ef\

Map # 3 . ONTONAGON
* Coefficients of Food Socme L, -13.21 [

108

Stores Variagbles

-—o o mm,

k-

'3005 L—.—-ﬂ

(bl) ..\'[m:;\-.\ '
? WISCONSIN "4,..,
LVceE ! '
- "] -5.3k !w,m MlcANADA

"cuuovon N

2. 49

, | =7.528

6. 1T —1___ __M.oﬁzs,!_}. —
ANTAIM T‘nmo | MORENCY |

1-6 70

[

ynsou:

Q
6.0

Fn_lsuux: ROS-
MM

WWO“D CO

WISY:A

=219 | -23 h|-7 u9| -10. i -2. ed

MASON I uuu losc:ou f AR\ Jorowi \
-2.3] -h.Laj -6. 37*% .
ocwul m:wmaoi MECOSTA l

mouuo

=10.4

.—.-—- -—..-—..—

AN
5

[ -
TUSCOLA gwuuc

= S 385} -1.28

9. 0%5 uomcma ‘oumor mmw
AN uusx:qomu,“ -2, 1?’1 52 "03)429 l " 1_
A\ Positive Store Effect Toenaace Wm ._.-_.
' : 'ITAW noum fcumou A Ass\f {sTouam
1hl 10 -02 233 0102
Negatiye Store Effect \ i___’i 4:3.,. ‘\ _o.mo“'ﬁmml
) ALLEGAN | BARRY |u'rou monm xuasmr* -.20L
-1 2)4 -lQSIl-QhSli -026 —Ak
VAN aun_humoc‘hﬁbi? " Immu —'lmmtmm_r\w\ma\\
--51.32|-.99hl 63 |- -.0L6 |-1-056 - CATNADA
CGAss ‘F'-'J°mﬁ]-;n'm_5f HILLSDALE, ¢ ona X
senmen -1. 14:1 161 35 ¢ -,66. \
um"l“ mun_‘is.m uan-u m“ — (\\
oL AN S '\'ﬁ"" L4
IN DIANA °
® S0 20 30 40 30 60 wWATS




AN R S WY e wmery TR o1

cr vy -y

103
part of the state aze the small outlets (country stores)
located 4n rural azeas. Those storses ramaining in operation,
tend to be located in the more heavily populated areas cf the
county, These stores can still e found 4n the chopping Ciaw
trict of the srall town (less than 2,500 people), Many hava
nmoved into & new shepping center which may serve the eatire
county's population, Regardless, those remaining outlets can
e found in an area surrounded by other retail establishments
s0 they might take advantage of the increased drawing power,
Therefore, county residents can travel to one major retail
trading area and purchase many different types of retail
goods, Such &an area certainly possesses a larger amount of
Crawving power compared to country stores, This would coin-
cide with the findings of Bernard Joseph Lalonde, previously
mantioned,} whers the exictence of a shopping center store
ccrplex had a positive influence on drawing powex and per
customer sales,

Seonnd, those stores reméining are genaerally the
large sized ocutlets able to exhibit or stock a much greater
nunber of food products, Normally, as the availability of
diversified food products increases, 8o does the per capita
fo0od sales,

Second, those stores remaining are generally the larga
sized cutlets adble to exhibit or stock a much greater number

TR

md.. Pe 120,
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of food products, Kormally, as the availability of diverai=
fial food products increases, so does the per capita food
gales,

Tnird, the northern counties are not only experiencing
a Qocrease in the number of food stores, but also an increase
in the asount of annual tourism, Tourism is a factor not in-
clidoed in the conmputation of "bl" and therefore produces &
tias due to this omittsed variable, Since an increase in
‘tourism normally would causs a rise in food sales, this trend
toward increased tourism in the northern ccunties would tend
to inflate tha effect nov attributed to a decreasing number
of fo0d4 stores, Therefore, the .hl' in the northern counties
would tend to de larger compared to the southern counties,

Fourth, in the southern part of the state it is much
nora heavily populated and the existence of large modern shopw
plig centers are mors common, In general, the small country
otore had been eliminated priox to the observation period of
1051=62, The amall positive effect found in some of these
southern counties may then be attributed to the greater
availability of more expensive prepared foods and other food
products, This suggests that the “store otfoét" will be
positive in more counties in the future &s more areas advancs
to the present status of the southeastern Michigan counties,

The small pemitive effect derived from the state, 2s
a wvhole, is attributed to the heavy weight, placed by a county
guch as Wayne on the state data, For example, 50 percent of
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tha state's total retall food s2les occur in the Dotroit
netyopolitan erea, consisting of the threa counties - Cakzlznd,
tfayna, and Maconky two of which hava a positive bl coelflicliant,

The “hz“ renrassnts tha maqmitude of change in de=
flatad per capita food sales attributed to a ona unit change
in doflated per canita digpozaoble income, assuning other in-
derandent variables are constant, For example, in Missau-ee
County, an increase of $1, in daflated per capita disposadble
incone would increase deflated per capita food sales dy %.25,
assuning other variables are constant, Table 16 shows b2
varying from o283 in Missaukea to -,12 {n Berrien County, Cne
would nornally expect to find a positive relationship betwesn
income and food sales since an increase in income level makes
poosible an increased spending on all items, including fool
rroducts, Vhile analyzing the state, as a wvhole, a positive
enafficient (,085) was found, Normally thés would be univarszale
1y amlied to sach and every segnent of ths state, However,
as iiap 4 s0 explicitly tnusttatga, this practice would aeen
to ha 4in error, Fthen analy=zing the state on a county by
county basis, cne f£indas not only wvariations in the magnitude
of the coefficient, but also in the direction of the effect,
For example, Map 4 shows that 34 of the 83 counties have
nojative rather than positive coafficients,

These negative coefficients vary from «,003 o «,125,
Thooe counties ghowing negative relationships seea to be
evenly located throughout the state with no noticeadble pattern,
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It §3 extronely Qifficult to explain whiy la certain
araas of tha state an increase in per capita food sales would
ba attrimited to a decraasing per capita Incowe level, (n2
possible explanation may be that 23 income levels iacresse,
the noorle decide to rurchase a high cost Curable good such
o0 & new car or a house, The sudsequent loan repayaonts taen
rotuce the portion of income previously useld for food pure
chcses, 1t is my opinion that this phenomena may be appli-
cable to a small portion of a county's population, however,
its effect would be too small to elter the direction of an
entire county, It is therefore obvious thet additional study
is needed in this area,

mti and mbz are measurevents of the statistical
significence of the two independent variables, As previcusly
stated, these two independent variables ware salected as be-
ing the two varisbles "most" significant rather than whether
or not they were "statistically" aigntf..tc:mt.l lieverthel ess,
1t may be of some value to compare the « levels, at which ths
variahbles sre statistically significant, anong counties.
Table 23, 8lego in this chapter, provides the t-values from
vhich the statistical significance may be detarmined, Forx
exanple, both independent variables are statistically signi-
ficont for Missaukee County at ,02 level of « , but only &t

‘sutuuen significance refera to the rejection of
the hynotheais that the variadbles have zero effact on retail
food sales,
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the 420 level of ¢ for Cerrien County, 4gain, it 43 noticed
thot both variatles are generzlly not &s significant for the
ctote as they are for un individual county. ifap 5 dllustrates
how the vilue of 'r‘abl and m"’z way vary among the 83 counties,

f7aln, there 43 ne noticealle pattern in thesa values.

Cross Sectional Multiple Linear Regreesion Egquations

The computation of variations in retail food salen
among all 83 countiss for a given year produced the following
rescults, The same form of equation used in time iutu cole
culations was arplied to the cross section analysia,

Table 17, Cross Sectional Equationa,

w
- T S T .
15951 3302  .457 46,0735 L0034 L1827 L4447 7,6035
1952 o3733 L1300 201,1%%2 L0139 L0716 11,2986 2,721¢
1053 o4504  L157 196,5754 L0108 L0907 9742 13,1433
1554 o4604 o105 230,1527 L0147 L0671 11,1974 2,234
1255 L4327 L1111 221,8543 L0120 L0654 11,0368 2,4299
1056 44370 L107 236,4623 ,7140 ,0745 1,007 . 3009
1057 44219 L0733 253,0069 L0153 L0535 31,1175 11,3337
1053 L4603 L0008 34,4194 L0191 L0062 1,3%91 *1633
1059 4557 =003 341,6€22 0192 »,01E3 1,2250 =,313
1050 L4651 =,014 333,5122 L0142 L0027 L7696 <0754
1051 L3351 «,003 310,687 ,L01%4 L0120 L9177 . 2307
1052 #3019 «¢011 3%2,1792 L0156 «,0302 ,8886 «,8509
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The crdss sectional analysis was conducted to determine
what effect, if any, the number of food stores and per capita
income level had on variations of gross sales among counties
in a given year. Therefore, any discussion must be based on
years rather than individual counties.

Intercorrelation over the l2-year period remained fair-
ly constant, ranging from a low of .33 in 1951 to a high of
.48 in 1956.

R? followed a distinct trend over the l2-year period.
In 1951, over 45% of the variation in gross sales between

counties wds explained by the two fndependent variables.

However, immediately after the year 1951, §2 decreased to .13

and then slowly continued downward until after 1957 the two
independent variables were found to explain little or none of
the gross food sales among Michigan'’s counties. Figure 14
shows how after 1957 the equation loses all its ability to

explain variations in the dependent variable.

3
50 ¢ Figure 14 |
Cross Sectional Equation
§2

L0 T

30 T

.2 T

10 T

O A A A A B

1950 51 .52 53 sS4 S5 5 57 58 59 60 61

62
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o explanation oi this trend ias realdily availaoble, lowe
evaer, it may be attributad tos
1) sn insigniilcant difference in per capita focd calszs anzng
ocounties ior a given year,

2) - insigndtficant dilfereance in tha nualer of food stores
ok por cupita dncowa among counties for & given yeurx,

2) The two independent varianles have noc effect on tha vori-
cticn in gross food sales Yetween counties during the 1557-02
preciod,

4) & comdination of 1, 2, or 3, above.

5) Unknown factors,

Data used prove numbera 1 and 2 to be untrue in this
rerticvlar study. Therefore, either number 3 18 trxue cni/or
tlicre are other factors, still unknown, which do effact tlicsa
varictions. Regardlecs, results for the years following 1957
rmust be interpreted as an explicit inability of the two independe
ent variables to explain varlations &n gross sales among
coumties,

Table 17 shows both by and b, to be positive througliout
ha 1351-57 period, The major fact worth noting, with regord
to these results, is a positive by which 13 also less thin 1,0

osd therefore, illustrates that Engells law does, indeed,

hold true in Michigan uncer 'ntatic‘l conditions, For e:miple,
in 1251, a .bz. of .19 indicates that peopls in County A,

lstaue nﬁrc ts changes during a le-year period gince
data used are average over a year,
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recalving a §le. highar per cagita dicposanls iacone taag tha
people An County 3, will spend §.18 more on pear capita fcod
aponditures than those people in County <, Therelore, 12
the people in Loth countias wore originally speading 3270 of
thoir disposable income on focd, the hijlier incoma pedgle in
County A wors spend a lower percent ©f theixr incone on food
than do the peovle in County B, In essence, ingall's Law
wanld, indeed, aprly to the state of ichigan under static
cancitions,

':;‘Bbl and mh: vary among the years 1951-57, however,
Jdaflated per capita disposable incone is more signiflicant

than the nuuber of food eterces in exch of the seven yezrs,

£1ivnle Curvilinsar Reqrustoﬁ Equauon Coefficient Estimatess
The toucvtng two oquauono m used to project the

vlues of tho two 1ndepmdent variables, nundber of food

stores (:4) end per cazpita disposable income (xs).

2

Is X, ® al * b41 x.,o b42x,..

- 2
ITs xg = ay ¢ 51 X,¢ Dgo¥a

In the c!.nplo projecuon of the valuoa of tho Ln'!e»end-
ot variavles, 'rabh 18 ahown a R? ranging from o239 (per
exnita income) for Baruga Cwnty to 996 (number of food
ctores) for Wayms County, Generslly, K 's were (600 or
hisghar, 1nd!.ca£1nq that changes in numbex of food stores or
incona levels tend to move in close approximation with time,
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Cinple Qurrillaeur Projoctlon Lguacion Lor income
Level and Number of Food Stores,

' S0 . R

Vari-

2

abler &2 a by ! 7'5{:;
Barcoa I <624 91,5339 =2,1830 L0144 29653 (T17S
Ir 0239 28820,9570 «095,1213 8,9950 ~1,8413 1,8798
Derrien I 2992  940,4102 15,8332 0720 =2,6713 1,0661
II «053  13472,2333 w468,7750 4,5762 «4.0137 4,4347
inghan 1 0968  12185,9961 «24.5228 L1436 «1,4349 L9632
ir 0742 =11537,7656  437,3574 «3,4818 12,5132 =1,3616
iiizsaukes I e368 151,645 «4,5118 0380 «1,4173 1,3436
11 0733 74,1602  «,7050 JRNT4 =030 L1565
Layne 1 <396 21504,5313 «357,6103 1,4143 «2.4552 1,0634
11 <640 =18676,9609 702,7620 =5,9161 2,2164 ~2,2043
State I o617 «13335,54G69 495,2266 3,8446 9732 =, 8589
1T WIS 249,1%92 56,4433 L0722 -1,7524 2,2323

*I= nuaber of food stores

Iin per capita disposadhle income

Since tire was used ag the independent varianle in theze

ec1htions, the magnituloeof b or bz presents little information

for econonic discussion,

Again, the reader will notice a qreét deal of variation

in ‘hbl among the five salectal counties and the stato,
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Incex Jumisar rr>jectiont
in order that the projected rfood sales and incone level
6.ty could be progerly deilated, both the food price (Peb.1.)
Enld the CconsuieX prica indax (C,P.ie) had to also be projated inhe
tjaghwnymw.- | |
Lgustions uéeit
I11s x&x- al+b11xti+h122,§
V8 Xepy™ 8p%Poy¥p ¢ Doo¥p
Both FoP.I, and CoP, I, projections sre arplied to each

of the B3 counties and the gtate,

Tihle 18¢ FeFels 8nd C,FyI, Index Frojection Equations,

Index 2 - ‘ by - By n!_ﬂ.ﬁ._.__:_

1 Yo

I (FeFel,) o766 41843032 «11,7333 L1122 «2,0039 2,1¢52
I (CePol,) «965 249,1592 6.4438 ,0722 »1,7624 12,2320

Generally speaking, all of the equation results preconte
e? in Table 19 indicate that the projection lines fairly
accurztely cenict the trends of both indexes over time, The
rezvlts of projections are presented in Table 20, Figure 12
and figure 13, The reacer should not fail to note the use of
125) as the bace period, Therefore, all food sales an;l incone
dxta are deflated to reflect changes in both the physical
volune of food and the real purchasing power of peg capita
income as compared to relationships existing 4in 1950,



118
m‘ 20. C.P.I. & F.P.I. Ind“ ij.&lon'.

W

FoPols
1950 = 100,0
1951 = 111,3
1952 = 113,3
1953 » 111,6

11954 « 111,3
1988 = 109,7
1956 = 110.5
1957 « 114,1
1958 = 118,9
1959 = 117,0
21960 = 118,3
1961 « 119,7
1962 = 120,8
1965 « 128,8
1970 ~ 145,7
1975 « 168,3
1980 = 196,4

CoPule
1950 « 1000
1951 = 108,0
1952 = 110,4
1953 « 111,2
1954 = 111,7
1959 = 111,3
1956 « 113,0
1957 « 117,0
1998 « 120,2
1959 » 121.1
1960 « 123,0
1961 « 124,)
1962 « 126,7
1968 « 134,838
1970 = 150,9
1975 = 170,9
1950 « 194,4

tigge

Simple Cusvilinear Projection of Retail Food Saless

In order to compaxe the composite method of projection,
used {n this paper, with the simple projection over tine, the
following equation was also calculated,
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Table 21, E£imple Qurvilinear Pxo jection Equation for Gross
Retail Food Sales,

Code _
comty 24 . b, b, w%;f‘a‘~rs;2

Baraga 7 918 14191976, 494919, 4959,1 2,1867 2,4768
Berwien 11 ,967 «215334368, 7772672, «351066¢3 11,8806 «1,3967
Inghan 33 L9380 «519491430, 18515328, «13764S5,8 3,9168 «3,2%14
z-';tasam':u ST <818 «19472356, 688394,4 «5653,9 2,5201 2,393

Lsyne® 62 098 ~13042,5  490,8 wde2 6,650 =6,4513
Statet 84 ,999 6728224, ~132784, 2530,8 «2,1576 4.6478
. o N

*Food sales data had been reduced dy ($000,000)

Data in Table 21 was used to compars the Composite mathod
of projection of £food sales used in this paper with the nmnnly
used simple curvilinear pro jection technique, This c&aplé pXO=
Jection technique is often used to project data using time as
the independent variable and making no effort to determine what
factors effect these changes over time, This methpd was first
used in this paper to project the values of the independent vari-
ables later used in the Composite method, Again, data in
Table 21, tend tO indicate that the projection lines fit quite
well to the food sales data of the 1l2-year period, However,
this projection cannot be judged until it is compared with the



119
Composite method dbeing tested in this paper.

Fopulation Projection Resultss

in order to convert per capita data iato total per
county projections, the county population wes also projected,
using a simple geometric linear expansion, The results are
chown 4n Tadle 22,

A sinple curvilinear regression equation was not used
o project the county and state popnlauon data to the year

1930, Followzng s dueusuou with Dr, John F, 'l‘hadda.
demographex at Michigan sun University, it was decided not
to use a xoqto'uion oqmucn'une- thi axponmtial term,
generally used, would tend to increase population data beyond
reasonable 1imits. The welleknown geometric tendence of
porulation growth makes this type projection seem more
reaconable with the population variable than with the other
variables,

Gecmetric Linear Projection « This procedure involves the

ealeulation of each county's average annual percent increase

(or decrease) in population over tha 12 year period 1951-62,
Projections are made using the following equationst

Pcpulatton,_ 1964 'dt‘ Pomnauonz 1963

> 66 6@
289 s

aooaoo

Pccpulaucm‘ 1930 "9 Powhu.an“un
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Table 22, Michigan County Population,

AR
(000)

Yeay Baraga Berrien Ingham Missaukee ¥ayne State

"

1951 7.943 119,1 176,8 7.3 2458,3 6316,9
1982 7.860 122,8 180,6 7.323 2481,4 6662,1
1953 7,771 126,0 167.4 7.23%6 2504,5 63509.2
1954 7,633 12,4 183,13 7.188 2527,7 69352,3

1953 7,394 132,8 192.12 7222 2550,8 7097,8
1956 7.5085 136,2 195.9 7,054 - 3573.9 T7243,6
1357 7,417 1239,6 199,.8 6,988 2596,9 7387,.8

1953 7,328 143,0 203,86 6,919 2620,1  7832,9
1959 7,240 146.4 07,3 6,851 2643,2 7678,
1950 7.151 149,9 211,3 6,784 266643 7823,2
1961 7,072 154,3 25,9 6.722 2691,6 £8038.4
1962 6,994 158,8 220,.8 6,661 an7.,2 B8268,9
19CS 6,764 173,3 235,98 6,482 2793,3 901339
1970 64383 200,4 263,2 6,193 2930,7 10683,8
1975 6,061 21,8 298.7 5,917 72,6 13016,6
1930 S$,723 268,0 327,8 8,653 21,2 16‘33.4

— — ST

Vheres 4 = counties #l-83

4 = average annual percent increase (or decrease)
- in population

The majoxr advantage of this technique is that it repreo-
ents the true geometric tendency of population growth vhile
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also taking into consideration those counties decreasing in

population.
Its major disadvantage is that it does not explicitly

take into account the effect of in- and out-migration on a
county's population growth and also assumes that those counties
losing population, do so in geometric fashion - which is not
necessarily so.

Dr. Thaden suggested the use of the Geometric Linear
projection, assuming its accurécy to be sufficient for the
purpcse of this particular project.

Figure 15 illustrates this geometric expansion in
Michigan's population.

(000,000

Figure 15
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Statistical Significances

In analyzing the importance of the 'mb1 values presented
in all the equations, the following table is given 80 that
statistical significance can be measured at various levels
of probability,

liotes Regression cnefficient is statistically signifi-
ennt 1if t(%d. df)('tBbl} t(%x, ag)

Yahle 23, (twoetailed) tevalue Statistical Table.

apd pmy on o o Lmy oy

80 2,646 2,330 1,993 1,667 1,294 ,847

iy e N

Here, again, 1t is purposealy pointed out that the tem
"statistically significant” {s often confused with reqgard to
the context in which they are found, Likevise, the selection
Pf - ol level, at which the significance is tested, may also
56 uiuleading. For exomple, by selecting a ,05 level fore ,
one 10 spacifying that he wants only a five percent chance of
té,jectinq a factor as having a significant effect on the
dopendent variable, vhen in fact, it does (commiting & Type I
orror)e This salaection cannot be arbitrary, but must be mads
in due respect to the probability of a Type II error and mine
inization of the expected loss functon,



CHAPTER VII

FROJECTION PRCCIUURE

How that coefficient estimates have been presented and
exvlained, the final step remaining is the use of the results
in the actual projection of potential gross retail food sales.
Sn a8 not to burden the reader with a complicated description
of the projection procedure, one county has been selected
(nerrien) to be used in a sample demconstgaion, A complate
send €etailed projection of potential gross retall focd sales
17 19683 will be made for Berrien County and each step will Le
2iscucsed s0 that the reader will understand the procedure
as woll as the correct use of the estimates presented in
Charnter VI,

Potential Gross Retail Food Sales = Berrien County 19G3
Ctem 11 Projected Food price Index 1968 |

The firzet step is the calculaticn of the estimated food
price index for this year, This involves the use of the
sivple curvilinear equation and the test results presented in
Tatle 19 of Chapter VI, Since this index will be applied to
all counties, the subscript “i" represents counties 1«83 and
state for the year 1885, |
ez ™%t Pa%r t’zlx: (Xepz = %)

2
FFI’.,IQGS n 418,3032 - 11.1335&1. * Qusz,t
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B 413,3032 « 11,7335(65) = ,1122(4225)
® 4183,3032 « 762,6775 ¢ 474,0450
m 129,6707

Step 29 Frojected Consuner Frica Inlex

This step is similar to Step 1 in that it involves ths
calculation of an estimated {ndex number fox the year 1935,
Zere, also, the indax nunber is apnlied to all 83 enunties and
therehy need not de calculated for each individual county,.
Test results are also found in Table 19 and rosults of the
cxlculations of both food price and consumer price index for

the years 1965, 70, 75 and 80 are found in Table 20,

> 2 )
Yepr * 82 ¥ Pyo%p ¢ Bap (Xcpy) = %4

p—_— 2
“'P*L,IQGS ® 249,1592 » 6o 4433%,, ¢ .07221.1.

® 249,1592 = 6,4438(65) ¢ .0722(4225)
® 249,1592 « 418,08470 ¢ 305,0450
= 138,3572

Step 33 Projected liumber of Food Stores in Berriaen County
1963

Test results from Table 18 are nov used to estimate the
nuaLer of food stores (x‘) that will exist in Berrien County
(Code Humber 11) in 1965, In this equation x, is the depend-
ent variadble, however, once the estimated value i3 determinel,
it will then be used as one of the two selected indepandent
variacbles of the multiple linear projection equation,

2
* Xrog * Xr & ® county #
34':4(; .8 blaq z2q bzzq 2q q = year Y
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EFS ® 940,4102 = 15,8832X_ + .onox,f.

11,1968 T
= 940,4102 - 15,8832(65) ¢ ,0720(4225)
® 940,4102 « 1032,4080 ¢ 304,2000

. 212,2022

Step 43 Frojected Per Capita Lisposadle Income in Berrien
County 1963

Here, also, a simple curvilinear equation is used to
determine the estimated per capita disposable income (15) in
Bexrien County in 1965, Test results presented in Table 18
are used to calculate this estimate which later becomes part
of the second independent variadble of the multiple linear
pro jection equation,
T P blquwzq . bzqu;zq

2
PCDILI,ISSS ® 13472,238) - 463.7750x.r + 4, 5762)&,1.

w 13472,2383 « 468,7750(65) + 4,5762(4223)
® 13472,2383 = 30470,3750 ¢ 19334,4450
. $2336,31

Step 53 Projected Deflated Per Capita Disposable Income in
Berrien County 1965 '

Before this estimated value of per capita disposable in-
come (xs) can be used as an independent variadble in the final
projection equation, it must be deflated by the estimated
consumer price index in 1965 to render it more representative
of its true purchasing power (as compared to the base period
1950).

X
DPCDI g ,1065 "(;3) 100
6
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DECDT -( 11,1965
11,1968 "(cp1, 1512%%) 100

( 135 )‘°°

- $1,730,

Step 63 Projected Deflated Per Capita Gross Retail Food Sales
in Berrien County 1968

Now that steps 3, 4, and S have been conmpleted, the
estimated values of the two independent variables (#r311.1965
and DPC°111,1965) can be placed into the multiple linear pro-
Jection equation and the potential deflated per capita gross
retail food sales 100 -iil- deternined for Berrien
County 4in 1968, .g coefficients for this

*2.i11,1968

calculation are found in Tablc 16,

100 .
(:J)sq - ae¢ blzq“‘zq’ - zq(100 (;g)zq)
X, 6
100 }
(:3)11.1965 = & ¢ b Hrs, 1965 * bzm’cmu,xgss
x2

DFGCRFSy1,1968 = & * PHF31) 1968 * P2PPCPI) 1068
= 652,4422 = JI363HFS)) 1q95¢ = 12680FCDI}) 106
= 652,4422 « ,3563(212) « ,1263(17%0)

® 652,4422 ~ 75,5356 « 219, 3540
» $357,5428

Step 79 Projected Per Capita Gross Retail Food Sales in
Berrien County 1963
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If the reader is particularly interested in the non-
deflated value of potential per capita gross retail food
sales, the following procedure is followed,

® DPGGRES) ) 1965 ¥PI4 1968

» 357,5426 ¢ 129,6707

PGORTS)y 1965

® $460,9%3

Step 8: Projected Deflated Total Gross Retail Food Sales in
Berrien County 19683
This step involves the transformation of potential
deflated per capita gross retail food sales ‘DPGGRF811.1965)

into potential deflated total gross retail food sales for
Berrien County in 19658 (DTGRFBll.l’sS). This is a zather
simple process in which the per capita datunm is multiplied by
the estimated 196S Berrien County population "'P°p‘11,1965)

to derive the total county potential, The population estima=-
tion procedure was descridbed in Chapter VI and projection
zesults of the five selected counties and remaining 78 counties
can be found in Table 22 (Chapter V1) and Appendix A, respecte
‘»v.ly.

DTGRFS1q,1968 ™ DPGORES) ) 1965 * EePOPey) 1965
® $357,54 « 1733211
® $61965614,94

Step 93 Projected Total Gross Retail Food Sales in Berrien
County 1965
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Again, just as in step 7, the deflated data can be
changed to a non-deflated estimate by using the following

procedure,

TORFS)) 1968 ® DTOR7Sq) 1968° FPIq 1965
® $61965614,94 ¢ 129,6707
= §$79935642,06

The above nine steps shall heredy de referred to as the
Composite Method of Determining Fotential Retail Food Sales,
This method ¢an now be compared with a previously used and
comnonly accepted method, The method, to de compared with
the Composite Method, ie the simple curvilinear projection of
food sales over time, This equation is of the commonly used
forms |

Xpg ® 8 ¢ ByXy ¢ X
The results of the calculations of data on the five selected
counties are shown in Table 21, Although this method does
not take into account the effects of any independent variables,
as does the Composite Method, it is the only technique commone
ly used 4in making projections of this nature, Therefore,
this technique shall also be used to project potential de~
flated and non-deflated tot;l 'qtau uta&l food sales for
Berrien County in 1963, and the results compared with those
of the Composite Method,

8tep 101 Simple Projected Value of Gross Retail Food Sales
in Berrien County 19693
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2
Xeg ™ 8% Db X, ¢ DXy
N 2
SPICRY 911.1965 ® 215334368, ¢ 1772672.):1. - 51066.31251\.1.

® «215834368, ¢+ 7772672,(65) « 51066, 3125(4225)
= «215834363, ¢ 505223680, « 215755170,
® $723634142,

Step 113 Simple Projected Value of Gross Retail Food Sales
in Berrien County 1963 (deflated)

Just as in the Composite Method, this datunm {8 now
deflated by the food price index so that it will de more
representative of the true physical volume of food invelved,
as compared to a base yesr of 1980,

N EP/GRES
”f‘-"‘GRan,xgss - F"u.nssu'me” 100

=(12534142) 1,
129,6707

» $57169000,

Sten 123 Comparison of Composite and Simple Curvilinear
Regression Results
This step can best be accomplished by plotting the

results of doth methods and then deciding which is nore accept-

able, This method is used later in this chapter,

Discussion of Projection Procedure

All twelve steps, previocusly descridbed, are now
zepeoated for the years 1970, 75 and 80, This nmust then be
again yepeated for each of the remaining 82 counties and the

gstate as a wvhole, 7or the reader who is intserested in one
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specific eouhty, the data necessary to complete the twelve
step projection procedure is located as follows:
Projected FPI values = Table 20 Chapter VI
Projected CPI values s Table 20 Chapter VI
Simple Curvilinear Regression Equation Coefficients fors
(a‘) Yo, Of Food Storin s Appendix D
(xs) Disposadle Per éapita Income = Appendix D
(X,5) Compared Method of Gross
sales Frojection = Appendix D
Multiple Linear Regression Equation Coefficients for:
Final Projection Equation
( Compusite Mcthod; s Appendix 3
Foxr purposes of this paper, the potential deflated and
non-deflated retail food sales were only calculated for the
five selected eountion.. lavertheless, this provides suffie
cient information so that the Composite Method may now be come=
pared with the simple curvilinear regression method and its
relative value thereby determined,

County Discussion

Tadle 24 presents the projections of the deflated and
non=-deflated retail food sales for the five selected counties
and state as a whole, derived from the Composite Projection
Method, The deflated data is probadbly of more value to the
food industry since it eliminataes the misleading effect of

price rises,
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Table 24, Potential Retail Food Sales,
($000)
Co .
Baraga #Missaukee Lerrien ¥nghan Wayne stats
1965
Nonedeflated 2,757 1,582 79,936 116,812 1,269,323 3,018,325
Deflated 2,137 1,226 61,966 90,%52 993,971 2,339,787
1970
Non=daflated 3,328 1,564 96,272 142,55) 1,197,340 4,039,930
Deflated 2,278 1,071 65,940 97,633 820,596 2,767,110
1978
lon=Ceflated 3,93%4 1,377 115,€49 173,198 1,016,899 5,663,771
Deflated 2,354 819 68,839 103,092 605,297 3,371,292
1980
Non-deflated 4,635 $61 137,643 A1,372 713,453 8,311,063
Defiated 2,368 491 70,227 107,843 364,009 4,240,333
Table 24 shows a projected decrease in potential gross
retail food sales for Missaukee and ¥ayne counties, while

Baraga, Berrien, and Ingham counties are shown to have an in-

creasing potential retail food sales,
increase indicated in the state's potentinl,

There is also a large
These Composite

Projection results will now de compared with the simple

curvilinear p@o jections to ghow which technique proves to be

most rational,
Berrien County = Figure 10 shows non-deflated gross retail
food sales inereasing over 50 percent between the years of

1962 and 1980,

However, note how misleading this becomes

vhen the inflationary effect of pktco. is removed, The deflated
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potential seans to be leveling off, vhereas the non-deflated
potential coatinues to rise rather rapicly,

The simple curvilinear projection maethod shows nonw=
2cflated potantial food sales leveling off at slightly less
than 80 million dollaru‘and deflated sales decrgasihq after
1968,

Since Berrien County is located in the southern portion
of the state where population 1 continually increasing, one
would expect food sales to increase in the future both in
éollar value and physical volume, Therefore, the Composite
Method seems tO be more reasonable in its projection,

ri{ssaukee County « In Figure 17, both methods show a general
decrease in potential retail food sales, This Gecrease in
future sales volume is not totally unesxpected, Missaukee is
a sural county with low per capita income level and a decline
ing population in the twelve years of the observation period,
However, again the Composite projection seens to be more
realisti@ since the projected decrease is not as extensive as
the simple curvilinear projection vhich is 80 inaccurate that
it projects an inpossidle nejative volume of sales for the
years after 1973,

Inghan County « Figure 18 shows a distinctive difference be-
twean the two projection techniques, This difference proves
to be a strong endorsement for the uame of the Composite method.

Ingham County has not only had a continuously growing
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population, but also has cne of the highest per capita income

levels in the entire state, Continued urdanization, along
with many other such trends, point towards an incessant in~

crease in potential retail food sales, However, any retail
food firm using the simple curvilinear method, would arrive

at results showing an eventual decrease in both deflated and
nonedsflated potential food sales, Therefors, the composite
method again sesms to more accurately coincide with existing
and expscted conditions than does the simple method,

tiayne County = Figure 19 shows a decreasing potential volume
of retail food sales and, again, is justifiable, Wwayne County
13 not only the industrial center of Michigan, but 1s also
the most heavily populated county, Howsver, the tendency in
the last two decades has been for a large portion of the
peorle to move out of the city of Detroit and into the
eurrounding suburban areas, In rasponse to this general
moveanent of population, retail food stores have also movad
out of the crowded Zowntown district and out into the surround-
tng sreas, Many have located in the large number of shopping
centars recently built in the suburban areas, Finding a
rotall foold store in tha downtown shopping district of Detroit
is now almost as much an cddity as finding a "Cobo Hall" in

a suurb like Farmington, As thase ratail outlets move ocut

of the city of Detroit, they re-locate in the three surround-

ing counties of Oakland, Macomb and Washtenaw, Therefore,

the dscrease shown in Figure 19 does not represent a declining
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Detroit retail foodmarket, but rather a movement of this mar-

ket out into the surrounding counties., Map #6 illustrates

this movement,

Map #6

Detroit Area Counties

Oakland Macomb

Washtenaw

~—— — — Food Store Movements
—~—~—w~~— Detroit City Limits
. County Lines

The Composite method, again, is a more realistic esti-
mate, particularly on long run projections, since the simple
projection technique shows a2 negative volume of potential
retail food sales for the period following 1975, A decrease
in the potential can be justified, but results like those

derived from the simple projection are beyond any rationaliza~

tion.
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Baraga County « Baraga is the chly upper peninsula county
included in this five county arnalyeis, S&ince this county has
guch a small resident population (approx, 6200}, it is @x=
pected that the suwmer influx of tourists has a huge effoct
on its over-all economy, Likewise, it is expected that ti.:
amual volune of retail food sales 13 highly responsive to
the number of "tourist days® each year, Figure 20 shows both
deflated snd non-deflated potential sales increasing, usingy
the simple method, However, the Composite method shows only
the non-deflated potential to be increasing to any extent,
Tha daflated potential, which is more rapresentative of tho
rhysical volume of sales, is shown to increase only sl ightly,
This slight increase seans to Do most easily justified be-
causa, despite the fact that tourism is expected to incCrease,
the resident population is steadily decreasing, Thus, the
Composite method is again more in accordance with anticipated
conditions,

In each of the five selected counties, the Composite
method of projection, dsscrided and used in this paper, has
bees showm to have a much more sound basis in economic 10jic,
Even 4f the estimated values are not perfectly accurate, the
Corposite method can still be used with some cdegree of con=
fidonee by the retall food industry in ¢omparing the counties®
relative potentizls for Cetermining the wmost ortimtl area of

exransion,
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State = Of additional interest to the retail food industry is
the potential sales of the state as a vhole, As shown in
Figure 21, the simple projection again presents an unrealistic
fature trend, Even Af the physical volume of food sales in
1ichigan remained constant, general price rises would cause
increases in future dollar volume of sales, Therefore, the
decresse in both deflated and non-=deflated potentials, derived
from the simple cuxvilinear projection, is almost impossible
to justify, However, the composite results indicate an §ne
creass in both the dollar and physical volume of future retail
food sales, This can be justified by increasing population,
income levels, urbanization, product availability, ete,,
vhich again endorses the Composite method,

Composition of Fotential Sales Volunme

The Composite Method of projection estimates that
potential food sales in the state of Michigan will increase
from 3,2 billion dollars in 1962 to 8,3 billion dollars in
12504, This 160 percent increase in f£o0d sales will occur to
the food industry as a whole, Some importance is generally
placed on an estimation of what proportion of the potential
sales volume will occur ia the various types of food stores,
For purposes of this paper, the food industry has been divided
into six general types of food stores, Figure 22 ehows the
percent of past annual total food sales which were reported
Ly the six different types of food stores,



143

Figure 22

Percent of Total Food Sales Attriduted to Gener2l Type of Food
Store
Food &tore gﬁpe
astaye=
Dairy Fruits & rants Taverns Miscale

Year Groceries Products Vegetables (family) & Clubs laneous
1991 89,80 8. %0 1.16 14,20 10,93 8,41
1982 60,78 S.64 1,11 13,37 10,77 Be 37
1953 60,69 5,56 1,16 13,36 11,01 8,23
1954 6l,43 S.42 1,02 13,17 10,83 8,07
1958 €1,62 S, 32 173 13,19 11,27 6487
1956 62, 36 S.13 1,5 13,11 11,14 6,74
1957 64,18 5,29 1,13 12,76 10,62 6,06
19593 68,92 4,96 «94 12,37 10,17 5.64
1959 66,72 4,66 93 12,27 9,86 8+56
1900 65,51 4,40 «B6 12,57 10,08 8.59
19451 63,14 4,23 «86 11,38 9,29 8.24
1962 63438 4,08 «87 11,32 9,128 6,02

A3 might be expected, the percent of total gretail
food sales taking place in grocery stores has increased over
the twvelve year period while the daizy product, fruit and
vegetable stores have become less important, This is cdue, of
course, to & decrease in the numdber of small specialty food
stores and a tendency forxr the grocery stores to swallow up
thelir sales, If this trend continues, by 1330 almost 80 pere
cent of total food sales will occur in grocery stores and

less than 3 percent in specialty food otoros.l

lP:ojectionu made using simple linear extropolations
based on twelve year Pprend,
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It would nomally be expected that the relative
inportance of food sales in restaurants had increased during
the twelve year period, However, as shown in Figure 23, Cese
pite 8 20 percent increase in the absolute volume of
restaurant food ulea.x the proportion of total food sales
occurring in restaurants decreased from 14,2 to 11,3 percent
during the obsaervation period, Normaily, ss one's per capita
income ir_tcreau-, one tends to eat a greater proportion of
meals in restaurants, Therefore, restaurant food sales are
not expected to drop below 10 percent of total retail food
sales by 1980, | ' ‘ _

This wnexpected drop in the relative importance of
ruestaurant food sales may be partially justified by the
trend towsrds increased consumption of ready prepared food
which neads only to be heated hefore serving, Years ago,
eating at a restaurant provided ut:l._nty. in the form of con=
venience, as well as a social experience, But now, in the
era of the *TVe-Dinner,” the convenience benefit has dbeen
somevhat eliminated, It now becomes jJust as convenient to
puta TV dinner into the oven as to sat in a restaurant, and
gonevhat cheaper,

The slight decrease in the proportion of total food
sales attributed to food sales in taverns may be the result
of a decline in the number of taverna, Also, it may be the
regult of the average patron’s increased thirst and decreased
hunger? Neverthaless, the trend indicates a further drop to

Q.D.Dutt. and Barl Brown, p. 18,




143
about five percent in 1989,

The remaining two percent of total 1980 retail food
sales will be the result of sales in miscellanecus stores
such as deli;atonmo. candy stores, eto,

Since Table 22 refers to the state as a whole, these
proportions will vary among individual counties, For example,
the tourist trade would tend to increase the relative import-
ance of restaurant sales in notthc.m Michigan emintiu.
particularly these in the upper peninsula, Also, specialty
food stores (dairy product .to:}on. fruit and vegetable markets,
etc,) will be less important in those counties with no larce
urbanized communities and more '1mportant in thoss counties
with a highly concentrated population, i.e., Wayne, Ingham,
etc, Grocery store sales will be relatively more important
in rural counties where there are fewer specialty food storxes,



GIAPTER VIIZ

APPLICATION CF PROJECTZID BATA

Sefore even the most accurate projections can become
useful, they must be epplicable to the situation under axam=
ination, The validity of the projections made, can only be
tested as time passes and the actual sales volume for a
future year compared to the projected volume, Regardless, a
projection procedure now exists and furnishes information
for managerial decisions, Table 24 (Chapter VI1) shows the
2bsolute dollar value of the projections, The adsolute value
of the projected increase (or decresse) may be misleading
since it does not describe the incresse relative to the base
period, Table 235 shows the projectad percent tncrugo in the
deflated sales volume and is of more value when applying this
deta to problem solving discussions,

The 4ata in Table 23 show that the volume of retail

food sales in the state of Michigan will double from 1950 to
1950, This has mumerous implications to the retail food in-

dustry,

Entire State

Since the data in Table 25 has been deflated, it
represents & doudbling of the physical volume of food involved

148
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in the sales, iIn order to handle this increased volume of
food sales, additional facilities will have to be made availe
eble, This is highly inconsistent with the present trend to=-
virds decreasing numbers of food stores, This trend is ex=-
pected to level off within the near future (8 years) and the
nuex of food stores then increase slightly towards the end
of the 1980 projection period, NKevertheless, the major trend
will be & continued increase in the size of the average
grocery store, However, it must be noted that various recent
gtuties have shown that the optimun sized grocary store
(profit-wise) lies between $1,5 to 2,0 million annual gross
tsales." st11l other studies have produced data showing in=
croasing returns to scale as the size tnc:mn.z At present,
however, the avarage Michigan food store is much smaller than
this limit and has plenty of room for np.naion.’

Figure 23 illustrates these results. Even as the
average size of the grocery stors increases, this expansion
will not completely meet the expanded needs of consumers and
this remaining volume na}? support the recently increased

lucoronial study,® pProdressive Crocer, January 1964,
Pe Col2e

QMdunuqy General Foods Study, General Foods Corpe-
oration, October 1963, p. 13. Exhidbit 10,

30uft eand Brown, Table 12,
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nunher of smaller "superettes® or so-called “convenience
stores,*

Food retailing will remain an industry of large numbers
in spite of & pronounced decline in store numbers since 1950,
The grocery store will become more impcortant relative to the
entira food industry as shown in Figure 22, Therefors, the
retnil food chains, affiliated and unaffiliated indepencent
rcetailers will have to make numarcus decisions concerning
future expansion possibilities, Even if the expanasion deci=
gicn is made, further consideration will be necessary to
decide whether this expanuon will be vertical or horizontaly
local, regional or state~widey conducted by mergers or new
conastructiony ete, There exicts slmost a certainty that food
retrailers will have to make major organizational changes in
the future, As a result, the retailers will need to revise
their marketing programs and methods, Regardless of what such
changaes will imply, the first and most important information
necded is the market potential changes within the state,
Even 1f the physical volume of retail food sales does doubla
in the state of Hichigan, the food industyry is at a loss
trying to meet these increased demands, unless it knows years
of sdvance, just vhere, within the state, these changes will
occur and the extent of this change, It is this type of
infornation that the Composite County Projection Technique,
@escribed in thie paper, was constructed to furnish, However,
these composite sales projections should not be used by the
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Tutle 25¢ Deflated Retail Food Sales,
L~ e e

($1000) ;

. ¥ of % of % of

County 1981 195 1962 1951 1968 1951
Baramm 1,622 1170 2,07%°127,9 2,137 11,8
issoukes 894 109 1,149 128,89 1,226 137.1
Zerrien 42,531 100 $6,439 1232,7 €1,968 145,7
Incham $9,639 100 82,151 137.7 90,552 151,38
Neyne 925,84% 100 69,6899 106,29 983,971 135,43
ctate 2,133,200 100 2,779,642 130,0 ‘2,329,797 179.4

% of % of % o

County 1970 1951 1978 1951 1930 12351
LAarana 2,273 140,.4 2,354 145,11 2,365 145,868
¥issaukee 1,071 119,8 219 91.6 491 %4,9
Ingham 97,633 163,7 103,092 172,9 107,843 182,8
wawvna 822,536 83,6 605,237 65,4 364,009 39,3
Etute 2,767,110 129,484 3,371,292 157,7 4,240,333 1935,3

retail food industry as the only criterion on which expansion
devisions are based, This composite technique only considexs
tha population numbery of food stores and income factors and,
tharefore, is not dasigned to present a complete picture of a
civen market place,

The projection results should then be used as one
of many factors to dbe considered in a complete market analyw
8ise, The amount of emphasis that should de placed on the
projections, therefore, depends not only on the particular
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Figure 3

Break=-Even Analysis, Economies to 8calel

Revenue & Profits
($000)

Total Revenus//’

Gross/ﬂ;;gin 22.0%

LOO - ’////’ Tot osts-
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P Fixed Costs

1100 2000
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lpuft, Kenneth D. “Profitability of a Transition
Point Derived from Technological Changes in the Physical Dis-
tribution and Handling of Retail Food Products," M.S.U,,
December 5, 1963, pp. 24-25 (Unpublished). : :



151
situation involved, but also on the availability of informa=-
tion on the other important factors,

Metropolitan Areas

Michigan is characterized by having a large nunber
of asmall regional food chain organizations (4-11 stores) as
well as many of the national ehains.l where as the national
chains are interested in evaluating all the marxkets through=
out the state, but the fegional chains and affiliated tndapend-
ents are more interested in analyzing the metropolitan area
in which they operate, Michigan comtains ten metropolitan
areas and each can de analyred and projections made in a
manner similar to that condueted with the five salected
counties, The metropolitan areas, consisting of two orx mors |
counties, can be studied by summing individual county data,

Even within a metropolitan area, special attention
should be given to the cutlying reasons behind certain county
trends, For example, Wayne County, alone, presents an ex-
trenaly misleading ducr:lpttén of the Detroit Metropolitan
Area, The projections show a decrease in the potential food
sales in Wayne County, however, this decrease is overweighed
by the expanding market of the surrounding counties,

The study conducted in the Chicago-Gary Metropolitan
Area showed how the potential retail food market is moving

RS SIRER A AR

xDutt: and Brown, Tadble 16,
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towarda the suburbs and tends to follow the major traffic
arteries, £ince this is not just true for large cities like
Chicago and Detroit, it produces unique problems vhen &nalyze
ing a metropolitan area, Therefore, even within a metrow

politan area there may be variations between counties,

Counties

A county by county projection and analysis, like that
performed for the five selected counties, is ideal for the
large national food ¢hain, This gives the industry a
picture of potential sales throughout the entire state,
Iizeas of increasing (or decreasing) sales potential can be
dotarmined allowing further decisions concerning future ect-
pancion plans, Now the retail food industry knows vwhere
(within the state) this doudling of food sales will psobably
ecour,

One would expect that the scuthern counties will ex~
perience a gzeater increase in future retail food sales than
will the northern counties, However, this generalization is
not valid enocugh to dase major managerial decisions on,
Returning to Table 25, one finds a southern county such as
visyne showing a 1980 potentisl retail food sales volume only
39 percent of that ia 1950 and a northern county such as
Baraga with almost a 50 percent increase over 1950,

The importance of the Wayne County trends should not
be underestimated, The magnitude of Wayne County food sales
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alone, indicates the importance of this county in determining
the entire state's projections,

The projected 1930 Weyne County food salss data need
further explanation, The projected 1980 volume shows a
rather sharp decrease from the 1950 volume, This trend, dioe
cwored during the 1951+62 obsegvation period is justifishly
attrihuted to the movement of Detroit's population out of the
city and into the suburdbs, Therefore, the 1930 projectiona
are based on the assumption that urban renewal and the present
population movenents will continue, This assumption, alone,
creates limitations worthwhile of additional consileration
end comment,

¥or example, & more racent phancmena is the tendancCy
for the upper income people to move back into the city once
theitr children have left home, These people move into a scall
saxieluxury ultra modern apartment in the midecity where the
husband is within walking distance from the office and the
wife need only walk across the street to the downtown shorping
districts Although this latest trend is a far cry from tﬁe
magnitude of the mass exodus experienced in the 1950's, it
may be the beginning of something of great consequence within
oar mau'apnutah areas, Therefore, the Wayne County projace
tinns sxre extremely dependent on population trend assumptions
an? the projected decreane in potential sales may be an overe
antizate in view of the diminishing trend of Detroit's popula=
tion exodus,
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However, a detailed study such as this furnishea
available information on the proper location of new facilitiea
and expansion of those existing facilities,

The productive 1life of a new and modern retail food
cutlet, of supermarket size, is about twenty years, There~
fore, defore the investment on stores of this nature can be
made, an analysis of the market for that twenty-yéar period
must be conducted, Before a legitimate return on an invest-
ment can be anticipated, the consumer demand must exist not
only now, but also in the future,

It must be noted, however, that this study's projections
in no way detract from the requirenent that every rstailer
must medet the task of saxving consumers more effectively,

For this is the heart of any consumer-oriented business such
ag food retailing,

Income Elasticity and Engel's Law

Income Elasticity (E)

Cefore the projection technique and its resultsg con
b2 Giscussed in relation to economic theory, the equation co-
eZficients (espscially bz. associated with deflated per
capita disposable income) must be analyzed with regard to ine
cona elasticities and/or Engel's Law,

The eqiation usually used in determining the slope of
Frvial 's curve &nd thae income elasticity is of the forms

'f‘.a1¢bix¢ui
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vhere ¥, is the per capita expenditure on the i-th commodity
{naving is included as & commodity) and X is per capita income,

Fa, =0 5b =1l |
s0 that the sun of the expenditures on individual commodities
18 ecual to total income, i,e, Y, = X at all levels of in~
cone.t

A The final technical criterion in the choice of a

functional fora to approximate the Engel curve is ease of
mierical estimation, This criterion 1eads to a prefexrence
for forms which are suitable for regreassion equation estima-
tion.2 '

The multiple linear equation used in this paper was
bacically of the formi1 Y = a ¢ bl’i * bzxz ¢ vhere ¥ 43 peor
copita deflated reotail food sales, x is the number of food
stores, and xq 48 deflated per capita disposable inccme, The
incone elasticity of this equation is determined as shown in

Toble 26, Income Llasticity>,

Marginal FPropensity | Income Elasticity
tfqg Consume s_{
- : > X% B
Ecuation axy ® MPC “"‘2'35
Linear » D, o X
2 2 qg
1

Hargmann, Robert Omerxr, pDs 75

2311en, R.G.D. and A.L. Bowley, Peatly Exaendisure,
{ "London School of Economics and Political Sciences Studlies in
Statistics and Scientifiec Method,® No.2 Londons Etaples Fress,
1935), ppe 1=593,

aﬂorzmann. Pe Bl,
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Tabvle 27 shows the result of the "E® calculation for
the five salectad onounties and state,

Tohle 27, Income Elasticity of the Demand for Food (E),

TS R e ISR

X

County Cola 2 Y- -2 2 B
Y
&7 167,6061 31,6769 3,29 L0304 203
33 93,8064 18,0273 $5.43 ,0674 «370
§‘57 81..0 580 25.8249 301‘ 025" .309
11 87,5973 12,1350 7022 »,1263 =,918%
+32 108,9785 22,9782 4574 41296 «614

Stata (:04) 173,822% 18,2014 9,82 L0852 ,542

Table 27 shows an incone elasticity of the demand for
food (E) O0f 4542 for the ut@to. as a whole. Vhen comparing
this with past studies, this seems ‘quu'.o high, It indicates
that as per capita deflated Disposable income increases by
ten parcent, per capita deflated retail food expenditures in-
creases by 3,42 percent,

This may be attributed to the huge weighting effect
Yayne County (E » ,614) has on the state, as a whole,

However, it must alsoc be mentioned the E cannot be
considered the true income elasticity, True income elastic-
ity 1s based on the aasumption that "all® other variadles
are hald constant, In the beginning portion of this papor
the elinmination of numerous variables from the equation uncder
consideration was daacrided, Thaerefore, now that many of

these variables are no longer under consideration, one cannot
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azsute that they are remaining constant, Also a relatively
hizh intercorrelation for tha ztate would seer to reduce the
accuracy of E,

Eote that just as ¥Mr, Eerrmann found great variations
12 E between different sized houasholla, Table 27 shovs great
viariztions &n E among the five selected counties,

Again, the negative E shown for Berrien County is
mogt difficult to explain unless {t 1s attributed to the hish
ancunt of intercorrelation previously mentioned, iIn the
roaining four counties, the E varies fram ,203 in Darsg
County to o809 in NMissaukee County,

Cenerally speaking, as would be expected, the E io
hichoer in those counties with lower incons levols,

1. Iogham £33 | 007
2. Wayne #32 »514
3, Barsga £7 233
4, Missankee %57 + 809

Food expenditures show a low level of response to ine
coma level changes in Baraga County (,203) decause of the
nagmitude of the tourism effect on food sales, Fad the
tourist effect been removed, it is expected that Raraga would
ba found conaistent with the other three counties which ehow
that as income level increasss, its effect on food exrendie
turos decreases,
ngolls Law

A by coefficient of less than 1,0 for each of the 04
tino series multiple linear rejression equations ifllustrates
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soie cndorcement of the existence of Fnaoel's law under &manic
conlitisng, The preceling few paragrarhs, wvhich show a
hizher E f£or lowver income counties, also tend to show that
Engal's Lavw does exist under dynamic conditions, Both of
those £findings follow the baasic hypothesis that poorer famie
lics sp;ond a larjger percent of their total {ncoane on food
than do the higher fncome families, owever, a negative bz
v2s found in many counties, This phenomena still coinciles
with the basic requirament that as income increzaszea, a lower
porcant 48 spent on food, hut does not agree with the coxon

scumption that Engel's Cuxve is positively sloped, Therc-
foro, under dynamic conditions, Engel's Law (oos not perfectly
apply throughout the state of lichigan,

“he gtatic conditions, 1llustrated in the cross
sactional analysis, provided a b, which is not only less than
1,2, but also positive in nature, As was discussed in
Chaptexr VII, the meeting of these two requiraments indicates
ti.at Tngel's Law Goas apply to the state of Michigaa under
static conditions, sinilar to those under which it was orijine
elly formulated, |
Fercent of Income &pant on Food

Of additional interest to tha eccnomist is infommation
on the parcent of total income spent on food during the
tuclve year period, Table 23 and Figura 24 present adequtte
cata from vhich tha roadar may visualize the general trend,

Figure 24 best illustrates the tendency towards a
Cecroase in the percent of income spent on food, This, of
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courge, coincides with the ganeral increase in incone levels
tliurocushost the state, &Assuaing this general tread continucs,
by 1930, less than filteen percent of the average iichigan

resident's per capita incone will be spent on oo,

Linitations to Long Run Economic Frojections

Economic projections are widely uased by husinessacn
looizing to new cartets and arecs of possitle expanrion, &
virtually insatiebla donand for a peck at the future - evon
17 cloudad by uncertainty « has given rise to a hoct of
longer run economic egppralsals, Uniortunately, many of the
more detailed studies consiet largely of collections of cata
for rast years and "nurbars® projacted on the bhasis of post
trenc".s.1

Some of the basic liritatlons or deficlencies of long
rmun projoctions, such as those made in this papar, ara a9
fcllowss
1) Teither the economist nor eanvone else can foresee the
future, The econonist sust, therefore alove all, epureciate
the liritations of his tocls end procelures,

2) flaborate, CGetalled economic projections ganerally regiire
more tinma and effort thaa can k@ justifiad even in &n aflluont

society such ag ours,

laaly. Rex F, "lLonge-Run Economic Projections: A
review and Appraisal,® Agr, Economics Ressarch, Vol, X7, 0.4,
Cctober 1963,
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Toble 23, Fercent of Fer Capita Disposable Income Spent on
Food,

County (#) 1951 1952 1953 1954 1953 193%6

Baraga (7) 13,86 26,353 24,94 285,34 23,53 24,22
Pilaoauices (57) 17,91 18,98 19,91 20,02 18,69 19,11
Norrien (11) 13,456 19,82 22,29 20,19 19,33 19,74

Lagham (33) 14,95 16,05 15,41 15,40 14,74 15,18

tLavne (82) 19,67 24,%) 25,83 25,81 24,67 25,21

state (84) 22,67 33,10 24,19 24,32 22,20 23,63

County ( #) 1957 1938 19%9 1960 1961 1982 Averago
E’.am-’ya t7) 22.50 21.9’ 20.51 21.21 2”.‘3'! 21.5"’ 22026

11i880uk@® (57) 1781 16,55 15,45 15,83 17,34 17,25 17.90
Berrien (11) 19,27 19,63 18,29 18,12 17.6% 17.53 19,93
Inghan ( 33) 15,19 15,89 14,97 14,20 16439 16,45 15,40
Vorme (82) 23,94 23,93 22,20 22,30 22,24 22.35 23,59

Ctate (84) 23.33 23,92 21,59 19,33 21,18 22,37 23.33

2) "ozt long run decisions have many facets e economic,
gocinl, welfare, national security, etc,, 2ndl no econonic eor
other analytical framework ctn be expected to give unequivocnl
conclusions regarding the vhole picture of the future,

Tha economic projection attemta a view of the future
baned primarily on present knowledoe and relationships of the
receont past, Usu2lly the strategic assumptions are given and
rmuch of the projection follows logically from these assup=
tionse Acooriingly, the projection is not an unconditional

¥ forecast® cf the future, but 4s an aprraisal based on a
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Figure 24

Percent of Per Capita Income Spent on Food
Michigan 1951-62

1950 51 52 53 5S4 55 5 57 S8 59 6 61 62

number of specific assumptions.l Such assumptions make the

projection job manageable, but just as often as not, they are

lpaly, p. 114.
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a dodve vhich simplifies the Jou and 1inits 4ts useiulness,

The long run ecnncmic projection, consequently, can
be 1ittle mora than 8 ™Much tketch of futurs growth basael on
past trenls and economic relationships, OSuch projections
s2130m reveal new prcblem arses, but halp to quantify those
knowm pro:lems,

The comrosite method of projection, as discussed in
thic rarer, does contain a linitation which 48 unnoticeatle
unier average concitions, tiowover, it might become more
e'fient if projcctions ares macde for all of the 33 countics
rother thon for just & selectel few, 4a was Oone in this paper,

e to the characteristics of the expotential equa-
tisn used in the couvporite procecs, tha sum of the 83 county
retnll fosd enles projecticns will not necessarily equal tha
state projection for a givea ysar.l Although this phenomena
ten?a to give the composite technigue an unrealistie character,
it 15 not totally unyielding in naturs,

™e rmost conventional weay of correcting this "erxor®
gecais o e as followss
1) azuna the state projection to be correct since the state
dnta wvill have averaged out those counties with rather ex-
troa tranils,

2) Icteraine the percent th2 sun of the county projections ia

alxcva ox below the state projection, and

12‘!:13 is alpo true of the rimple regression technicue
and others excent for a purely linear projection,
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2) Siskraet or add this rercent of euch county's projaction
to tha origiar) county rrajaction 50 thet the o of the
cmunty projections equrl the stote projoction, Despite the
fack that this adjustrent iz most orbitriry, it seens to wa

the test correction device presently avsilatla,



SUMMARY AUD COUILUSICTS

This chispter will conzist of suwriarxrizs and conclusions
of the rasults, Each of thasa cijectives of the stuly are
a ain stated, followed by & short explanation of findings of
thia study as they pertained to that porticular goal,

Reaching the Cb jectives

o+ 4~ *¥*1: TLeteruine the relationsalp and significance of
ex:nomie and sociclegical fretors in exnlaining variatiens in
¢grato szles over tive by countiss, metropnliton areas, and
state,

Chazter ¥ arplains the process (time-zeries multirlie
lineny rejression analysis) in which four trial rms were cone
aucted to deternzine the factors that have the major effect on
variations in ratzil foo4d sales, Yollowing the climination
of thnee factorrs with a high desrze of interesrraelation ox o
in289nificant affect, it was found that ponulation wus of
guch graat importznce, both in magnitude and in significxco,
thnt 4t concealel any reldtionships that might exizt bLebtiroom
£o03 arler and other factors,

* In the third trial run it was deocided to ranrove the

eT9act of population frow tha rejr~asion emetion by converting

164
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the total retril f£202 gales into por carita rotall £o48 silaese
In the fourth and last trial run it was discovered that both
numhaer of {ond stores and daflzted per carita income had an
effect on cdeflatad per capita retnil fcod cales, 7The results
¢cf a five eounty recression anclysis precented in Chanter V1
show great weristica among the countiss, 2 varlss from a
high of ,259 ¢to a low of ,132 end T2 from 2,1228 to 2725,
fmaerally, 1t wvas found that tha mmber of food starea in a
ety had an inversse relaticnrchip to that coanty's ratall
£33 eales, The :agnitud¢ cf this relationship was greatexr
Tor the napthern Midi~ran counties a0d was attritutaed to tha
coacrease in ths nunhar of small countyry stores, laaving only
the lagosr and more efficiant stores which loc2ta in a emtral
rot2ail sales area whare the drawing power 15 increased,

In a najority of the counties it was found that (a2
15 normally expectsd) the levsl of per capita income has a
direct effect on per capita food salgs. Dowever, &8 showm in
Fan 4, many counties showed incone to have &n inverse effoct,
xp:lanation of this phemonena {3 beyond the score of thiy
stulyv, but does indicate an 2red in which further study is

croctly needad,

cilactive 21 Determine the significance of related factors
in oxpla#ining variations in gross sales among the 83 counties
foxr the years 1351-62,
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Table 17 in Chapter V ghows the results of the cross
spectional multiple linear regression analysis, This cross
sectional analysis was conducted to determine what effect,
if any, the numnber of food stores and per capita income level
had on variations of gross sales among counties in & given
year,

The equation results show that both factors had a
significant effect on food sales during the years 1951-57,
However, during this time petriod, the percent of variation in
gross retall food sales explained by the two factoras (Rz)
decreased fyom 45 percent to only 7,3 percent, During thes
first seven years of the observation period (1951-62), roth
the number of stores and per capita income level were found

to have a positive and fairly significant effect on gross
retail food sales,

ghiective #31 Formulate a basic statistical procedure vhich
would use the relationships determined in (1) and (2) to pro=-
Ject the potential food sales volume by county, metropolitan
areas, and state to the year 1930,

Chapter VII presents a detailed explanation of the
statistical procedure advocated in this paper, Its step by
stop process can be suwarized as follows:

Step 13 projection of the food price index number
uzing a simple curvilinear rog;easicn ecquation,

Step 23 projection of the consuner price index also

uting the simple curvilinear regression equation,
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Etep 33 projection of the number of foold stores for
a givon county, egain using the einple regression equotion
whiere time 1s the independent variable and nunber of food
stores the dependent variable,

Step 41 projection of per capita disposable incone
level in a given county using the siwmple curvilinear regres-
sion eguation and projecting the cata over time,

Step S: transforming per capita disposable income
data into Ceflated per carita disposable income by Civiling
the non=-deflated data by the projected consumer price index,

Step 63 projection of the deflated per capita gross
retall food sales £o2xr a given county ucing a multirle linearxr
rocreszion equation,

Step 73 projection of the non-deflated groes retail
fond sales for a given county by multiplying the projected
deflated per capita sales data by the projected £ood price
index,

Step 8t projection of total deflated gross retail
food sales for a given county by multiplying the projectoed
deflated per capita sales data by the projected population of
that particular county,

Step 9: transformation of the daeflated county retail
food sales data projections into non-deflated projections us-
ing the projected food price index as it was used in the

soventh step,
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Step 103 projection of gross retail food sales for
a given year using a simple curvilinear regression equation
as in steps 1 thru 4 so that the results of this simple pro=
Joction over time can be compared with those of the Composite
tiecthod (Steps ) thru 9) developed in this paper.

Step 1ll: transformation of this simple projocted
fo0d sales datum into a deflated value again using the pro-
Jected food prics index,

Step 12: the actual comparison of the Composite
tathod projections with the simple curvilinear projections
over tinme 20 that both methods may be evaluated and the most
realistic and applicable technique selected, Following a
detailed analysis in Step 12 it was concluded that in exch of
the five salectod counties and the state, the Corosite
rothod of projection was the most rezlistic and arplicable.
Its accuracy can only be determined over the time period for

viiich prs jections were made,

Chiective #41 Predict the proportion of projected retail food
s2les which will be associated with the different types of
retail food sales,

In Figure 22 of Chapter VII, cdata is given which shous
the percent of total retail food sales which occurtéd in each
of the general tyres of food stores during the observation
period,
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As might be expected, the percent of total retail
focd sales taking place in grocery stores has incressed over
the twelve year period, while the proportion of esales attrie
buted to the other types of food stores decreased, Assuming
this trend continues, Ly 1280 approximatcly 20 percent of all
retail food sales will occur in grocery stores,

Relatively uneypected, Lowever, 13 the egliyht docline
in the relative importence of focod sales in restrurants, %he
data show that despite a continued increase in the znbzolute
volune of food sales in restaurantg, the irportance of this
sules voluma relative to total retail food eales will slowly
declinag until 4t reaches 10 percent in 1200, when it 18 cu-
pected to level off if not increasae slightly,

Sales in specialty food stores such @s dairy product
storea &nd fruit or vegetable markets 18 erxpected to decrense,
relative to total food sales, until it is less than 3 percent
in 1©30,

£1s0, by 1982 retall food sales in taverns eand clubsg
ere expectad to decrease to approximaztely S percent of total
s:lece The remaining 2 percent cof total 1937 projected
potential retail food sales will be the result of sales in
miscellaneous stores such ag cCelicatezsens, candy stores, etc,

In sumnary, the grocery store will eventually Lecone
the dominant outlst for all food esales, Thereiore, the
grocsry store organizations ehould be the primary sector of
the retail food industry which is interested in sales volume

pro jections,
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Chiective §5s Derive, exrlain, 2nd analyze income elasticity
of the denand for food in Michigan during the twelve year
ousaervation perilod,

Table 26 of Chapter VIII Lllustrates tha procalure
uead to convert the per carita income ccefficient of the
mltirle linear recression ecustion into a numexical mezcure
of the incoma elaesticity of the demcnd for food, Tatle 27 of
the snmne chapter shows the results ¢of the onnversion as it
wves ornlied to the regression ecuations of the five gelected
cxinties and the etzte as vhole,

The results show that the incoma elasticity of the
Qaarand for food for the entire state of Michigan 1is ,542,

e elasticity of the five gelected ccounties varies somevhat,
Fowawver, once these counties shewing & negrtive incore co-
efficiart are dieregapied pnd the tourism effect is remove?d
from the uprer peninsula counties, there is focund 2 concsirtency
in those reratining counties whereby those cnunties with the
highect level of ror cepita income also have the lowest ine
cona elasticity, This ceems quite logical since it {8 norme
elly exrected that as ona's income level incrceces, he will
erend a steadily dscreasing proportion of that increace in

incone on fool products,

Criective $€3 Analyze the results and convert the pro jec-

tions 4into suggestions of how this data might de applied by
the retall food industries in their future planning,
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Chapter eicht dexls with the interrretation of the

test results in the context of 2prlying projections to the
rct2ll fooldl industry and 4ts overall mserket analysis,

The gsize of tha orgunization intarestel in the Jzia
(lecc:l, regional, or natinnal wewhershir) lorsely deterrtines
the size of the market on vhich there rrmjrctiong 2re neoad,
Tor exwrmnle, the a=ll locrl retail food store eesnciation
mey ouly be interested fia tha projections for onm narticulqr
cxunty, whereas 3 reginsn?l grmoun may need to use and arply
d:tn from a larce metropoliton arca and anationnl food chain
be interested In & county by county enalvsis and eomporisom
throuchout the entire state,

Tia projactions show a 15) percent increare in thue
Aullzaxy valurme of ratall food eilea in “ichiron £ra 1259 to
122 =znd @ 127 percent incrzase in the phreizal velume of
food products keing handled., The retail food induceryr mant
noe Secilde in what aress of the statae thece increases (or
vonreasss) will be most prononced en that aXitional facilie-
tics ¢an bhe established to core with this increa=ed proctuct
danond, Regaradless of the ddrection, 1f this rroroced er-
pinclon of rotail fond marketing foeilities 18 €5 he horisnne
t2l, verticel, enlargeanant of exizting cutlets, or the adlie-
tisn of new ocutlets, the industry must first know the ereca of
thiec potentinl increzased sales hefore any cdecisions can be
made on the expangion process, It &s &n this area that the
projected potantial retail food sales of a given arez (or

ercaz) can be mort appropristely aprlied,
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Testing the Hynothesis

The final discussion will deal with the acceptance or
rejection of the hyrotheses presented at the beginning of this
PADCL

SRS 490 W Vae Cnce the signiflicance of factoxs has

becn determined, statistical procedures such as a nmultiple

linear and sinple curvilinear regression anslysis may be

arrlied to accurately project into the future potential gress

retail food sales by county, metropolitan area, and stsate,
Even in all due respect to the complexity of the

ceneral hypotheses, it is accepted on the following bases:

1) Two factors were found to have a significant effect on the

volute of retail food sales and these relationships were

later used in the projection tachnique,

?2) The Composite Method of regression analysis and projec-

tion, used in this paper, produced projections of retail food

sales more realistic and applicable than the most commonly

useld technique,

- 3) 1he Composite Method is basically justifiable by economic

and statistical theory as well as logical reasoning,

4) Despite some unexplained irregularities, most consumer

behavior patterns were consistent with tha test results, i.s8.,

Engel's curve,

%) Final evaluation of the accuracy of the projections must

ke delayed until the time, for which the projections were

made, has passed and the actual sales volume determined,
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T ivootheses #1353 Despite the enphasis placed on the

measurement of the income elasticity of the demand for food
cn 2 national basis, a much more detailed anilysis is necea=
sary before this national measurement can accurately ke
arliad t» an individusl zrea as saall 23 a county,

This hvpotheses is also accepted on the bazis of the
i~Tnrmation presented in Table 27 which shows that income
clacticity varies areatly among counties, iiad the income
el2cticity f£or the state (,542) been errlied to each indivie
A=)l county, the results would be extremely miarenresentetive,
ri-owice, therefnre, it is 2lgo highly inaccurate for anvcne
t» arly the notional incoqae elarcticity to any one individual
etrte, A detailed analysis mist be made of the srecific trea
untor conaideration before it can bo dotermined if that area's
tran incvne elasticity coilncides with being applied to it,

i flumntheses #2235 The proportion of total gross retail food

~~129 rttrihuted to grocery stores will change only slightly
19 "i-hitan's near future,

This hvrotheses is rajected on the dacia of the trends
rhoem An ¥igure 22 of Chapter VII, As wes previously dise-
cread pnder Ohjective #4, the trend indicated that by 13930
zlmoet 8) percent of all retail food szles will occur in
crcery stores, This is almoct & 32 percent increase in the
rro~rtion shown 4n 1250 and a 17 percent increzse from that
rromortion shown in 1962, This seans to be a rather gignifi-
cont channe and serves as justification for the rejection of

the hyntheses,
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Relationshipe found hetwaen variavle

factors and cross retail food sales vary so crestly a~mong the
£3 "ichiqgan counties that 2n inlividu~) county anclysis rrast
e ounductaed to ovtain scourate and arrlicarle rosults,
Inforuation presente? in “ars 2 thru $ in Crarter VI
rro-ice the bzsis on vvhich this hy=ethesis 1s sccopted,
vhile testing the effect ¢ the nurlhar of foo? ctores and the
por copita Qisrosshle income hzns on deflateld per copita
rotail (ood sales, Rz woa found o vary from 21 to 974, hl
varied fron €,3 to -18.87, *g varied fromn «-,127 o 287 o4
T3 verled from «15,7 to €,723 in the multirle linear recroosion
er.ition used te projoct ceflated pey copita rotail food
e.doue, This varlationy in the irrertince, ragaitude, dircction
end gignificance of the effceect the two indeoporndent varichlos
hare on the Jependent variatle, £llusntrrtes the validlity of
the hyvpectheses, Qefnre &n accurata and srrlicakle morket
tnalyvuis ean be made, a county by county study must be cone
ductad 8o &8 to tate intn conridersztion Intra-county clillcore

CU CCC,

Concluding Statenent

The need for long-run econoasic projactions as an aid
in policy formulation ia fairly obvious, irost eccnomice
decisions, vhether to invest in a new retail food outlet,
huild a ¢am, oxr to continue one's education, involve julgaents

ahout the future, Tn the extent that it s effective, tha

lonag-rin appraisal may ke proven incorrect, if provlem arsts
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2re revesz) et and action taien to correct thoy, or as r.
only onca stated, “iconomia rprojections, in influeicing 2onge
rm $digeats en? policy farmulation, moy generatae the condie
tlona vhich rrove them wrone."l

Trtall food marketiny is 2 highly comnlaen Lacineca,
"ha factors effacting rrofite ora 2lmost countlasss the
xolotionshiins hotwoen then are intricita. vhdle planning ferp
not cteres 1s vitally iernortant, ao is pricing, contrallinag
l:ilvcr erxnense and making suparior merchandiicing <decision:s,
Fl21217 dotm the Earraa tn which thase sallent manygeorent
Sxstiong 1f1nsnca rra¥its 18 J1L2foult,

These unitua eontitiong define tha fundament2)
ecxaoiles of this fatastry and hance rchnne its mantga~ent

=y Layrz,  Z8nly baing arora 0f thase £orenz, hoeavar, 40

closnmly pot enanch, 3arzing tho ond I2ercining morve
»ootly thele f+noet on rreafita end other mariaet eondltinag
17 vhot ds noaadad £a tatae tha op-ropritte actinn.  In rrocmte

Iny thila pasar, 1t bz bhesny my ohjectiva to cant funt one o

o2 prolleny and rogulravents 4y a nev 1iht -« 3 mere ~onct
12 it = gna that hettor decisions ¢an ba mo¥a Wy hebter in-

for =% exacutives and other men within tha Michioon rotolil

food dinMintry.
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