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CHAPTER I
INTRODUCTION

The eceonomic characteristics of a community stated as statistical
indicators provide the planner with a scientific tool fer meeting the
challenge of urban dynamics., These characteristics help to explain those
forces causing urban growth and influencing the rate of urbanization,

They also indicate the economic potential of the coﬁmuﬁityﬂ The success

of many planning projects depends upon the planners? ability to under-
stand these characteristics. Land use plans, zoning ordinances, annexa-
tion studies, industrial development programs, redevelopment projects,
traffic studies and tax base studies are a few examples of projects in
which the economic characteristics of a community are basic censiderations.

The need for understanding the economic characteristics of a com-
munity is greater today than at any time in history, In particular; the
growing complexities of u;ban life are placing new and changing demands
on planning, Today, planning has to take into account the social and eco-
nomic changes taking place within and abeout the community and te project
even decades ahead the impact of these dynamic trends, To meet these
requirements more precise infeormation is needed about the econemic charac-
teristics of the community, A device for giving this information, the
econemic base analysis, is in general‘usé ameng city planners and is becom-
ing increasingly important as a plamming tool.

Because the future of any community 1s dependent upon-ité potential,

determination of the economic petential is the most important part of the




economic base analysis. The éffectiveness\with which the potential 1is
utilized not only determines whether or not a community will grow and
prosper, but it also indicates the direction and expected rate of growth
of that community.

Therefore, the economic base analysis can serve as a tool to guide
the planner in carrying out many of his projects. A flexible land use
plan and a zening ordinance that will facilitate and protect land uses can
be prepared if future changes are anticipated. This means that the physi-
cal plans can serve to help guide the deveiopment of the community and pro-
vide a more economical means of adjustment as changes occur, The.analysis
provides data for traffic and tax base studies. It also provides a guide‘
for timing the annexing of specific areas into the community and the exten-
sion of municipal services into these areas. The analysis will reveal
those areas in néed of redevelopment because of detericration or obsoles-
cense, To insure economic stability in the community, the planner seeks
to obtain a balance in economic activities. The economic base analysis
can therefore serve to guide his industrial devel@pment program.

The concept of economic base came into use during the early 1920's,
At first, interest centered primarily on discovering {(a) the reasons for
commuﬁity growth and (b) Fhe reasons why certain economic activities
located in certain areas within the community. Later interest was focused
on forecasting the future growth of the community.

The original techniques of economic base analysis consisted of sepa-~
rating all economic activities within the community into two classes or
categories, The first category consisted of those activities that were

considered to contribute directly to the growth of the community, Names




sucﬁ as "basic," "primary," "town-growth," and "town-building"™ are used to
identify these activitiesnl The second category.was made up of those
activities that were required in the community because they contributed to
the support of the activities in the first category. These activities are
identified by such names as 'nonbasic;" "ancillary," "service,' and
"secondary,"2 Today, these two classes are generally identified by the
naﬁes "basic" and "nonbasic™ or "service."

Interest in forecasting community growth brought about the develop-
ment of the "basic-nonbasic" ratio or "multiplier."” VReseérchers believed
that by qqaﬁtifying each activity through some medium of measurement com-
mon to all activities, usually employment, a. forecasting tool could be
developed,

The economic base cdﬁcept has gained w{despread use and acceptance
among researchers interested in urban problems. The wvast amount of re-
search in this field has resulted in many modifications and refinements in
the originai technique.

In addition to the 'basic-nonbasic' method of economic base analy-
other techniques of econcmic analysis have been developed, The "input-

818,

output" technique; spatial and locational analyses and various techniques
of forecasting based on past economic trends are examples, .
Each of the many techniques that have been devised to provide a
basis for forecasting economic changes appears to have certain limitations.,
These limitatioﬁs range from an inadequate theoretical framework to a lack
of réliable data, A few techniques have been'generally neglected because

the collection of necessary data is expensive and time-ceonsuming,

To date no single technique can supply all the required information




that is needed for a comprehensive economic analysis. Because of this
major limitation ene must conclude that the methodology of economic base
analysis is still in the expérimental stages. However, it is anticipated
that in the future improved statistical aata will be made avallable so that
some day we shall be able to state the ecohomic base of the community as a
system of equations,

The objectives of the ecoenomic base analysis are: (a) to review
all existing r;sources of the community; (b) to discever how efficiently
these resources are being used and whether or not this efficiency can be
improved and (¢) to discover potential resources that can add to the fur-
ther development of the economic base., These objectives, therefore, indi-
cate that the economic base analysis should consist of three parts, namely,
(2) a review, (b) an appraisal, and (¢) a forecast. The first part con-
sists of a review of all existing resources of the community. The second
part consists of an appraisal of the importance and use ¢f each of the
resources, The forecast consists of an evaluation of the impact of poten-
tial resources on the existing economic base. Where possible each resource
must be expressed in quantitative terms supplemented by qualitative state-
ments to insure a more comprehensive analysis of the present and future
economic base,

The purpose of this research is to explore the methodology employed
in arriving at the ''economic base" of a community; to appraise the useful-
ness of the variqus techniques used for analytical purposes; and, if pos-

sible, to suggest a more useful method of "economic base" analysis.




CHAPTER 1I

THE EASIC«NONBASIC METHOD OF
ECONOMIC ANALYSIS

In recent years, the "basic-nonbasic" method of economic analysis
has gained widespread acceptance; as shown in part by the vast amount of
literature on the subject. The method emphasizes the importance of a com-
munity’s "exports." ‘"Exports" are considered to be the cause of economic
growth in the community and thus are termed the "foundation of the economy"
or "basgic" activitiesul The "non=-export'" activities in the community are
called "non-basic" or "service" because these activities are believed to
.exist solely for the purpose of serving the needs and interests of the
people and firms residing within the community.

In theory, "exports'" generate economic activity because the sale of
goods and services to perscons and firms residing outside of the community
results in the flow of new money into the community. In turn new money
gives rise to '"nmon-export" activities within the community because local
consumption increases as local incomes rise. Therefore, in theory, each
community has two distinct classes of economic activities, each differing
from the other wifh respect to the forces that activate it and with respect
to the centributions it makes tc the urban economy,

The "basic-nonbasic' method of eccnomic analysis was formulated in
the early 1920°'s in the writings of M, Aufouséeau3 and Frederick Law
Olmsteado4 R. M, Haig, Homer Hoyt, Victor Roterus, and John W. Alexander

are credited with developing the methodology of the concepta5 The most




comprehensive histerical development of the current specialized meaning of
"economic base," as well as the mechanics of the concept and its applica-
tion to planning, was made by Richard B. Andrews in his twelve articles

appearing in Land Economics, from May 1953 to February 1956.

Researchers using the "basic-nonbasic'" technique were seeking a
method: that could do two things: (1) delineate "basic" industries from
the "nonbasic" so plans can be made to encourage the stability and pros-
perity of the "basic" industries; (2) provide a simple and easily applied
method for forecasting future employment and population in the community.

Techniques for analyzing '"basic-nenbasic" activities.--In general there are

two approaches to identifying the "basic" and '"nonbasic" activities. One
is through the use of published statistics (or those loecally compiled 1f ne
published data are available}, The other is through the use of field sur-
veys (perscnal interviews and questionnaires).

Employment6 is usually the medium used for aécertaining the extent
of these activities in a community, although 'value added"7 and "income"8
are other criteria used for quantifying the "basie' industries.

The methodology developed by Homer Hoyt makes use of published data
and is based on the assumptien that certain types of economic activities are
inherently basic and others nonwbasico9 Activities such as manufacturing,
wholesale trade, non=-local finance, resorts, state and federal government,
colleges, non-local transportation and mining are considered basic. Hoyt
states that '"the preduction of capital goecds, or machénery, tools or steel
ingots are other activities which are practically entirely basica"lo Exam-
ples of non-basic activities are elementary and secondary schools, city

police and fire departments, local transportation and telephones, local




doctors and lawyers, retail stores, local banking, local restaurants and
printing. Many types of consumer goods are also in part non-basic.

After the various activities have been classified as '"basic" and
.”nonbasic," the next step is to determine the amount of these activities
éo that the strength of the economy can be measured,

Employment is the suggested gauge for the quantitative analysis.
Employment figures may be obtained from census publications or from local
sources such as the Chamber of Commerce, local trade associations and
employment offices or local establishments when published statistics are
not readily available, The typical procedure for this analysis is as fol-
lows:

(1) The total number employed in each type of activity should be
defermined, separating the obvious '"basic" activities from the "mnonbasic."

(2) Whenever an activity is partly "basic' and partly 'nonbasic,"
the basic workers may be estimated by finding that activity's 'normal’ con-
dition and comparing this figure with the actual employment in the given
line. A community's "normal' condition is computed by taking the perceﬁt-
age of the community's total income or population to the national income
or population times the total national employment in the given line. When-
ever the proportion of the total national employment in that line in a
given community is greater than the community's "normal," that part of em-
ployment in excess of the proportion may be attributed to basic employment,
The hypothetical case ghown on the next page illustrates how this proce-

dure is applied.




National employment in industry "X" 1,000,000

City's income  « 100 = 0.1%
National income .o x 0,001

City's normal share of employment

in industry "X" 1,000
City's actual employment in industry "X" 1,500
Basic workers in industry "X" 500

(3) After finding basic émpldyménf in each activity, these figures
should be totaled to find total basic employment., Next compute the per-
centage which each type of basic employment represents of the total,
These ﬁercentages will indicate #he relative importance of each type of
activity in the economic development of the city.

(4) Future employment and population may be forecast by computing

certain ratios, usually referred to as the "multiplier."11 (This "multi-

1 12)

plier" should not be confused with the Keynesian '"multiplier," k = 15"

The employment "multiplier' is derived by expressing the ratio of '"non-

basie'™ workers to "basic" workers in terms of the number of "nonbasic!

workers per "basic! worker, To illustrate, suppose a community has 1,000

"nonbasic' workers and 500 "basic" workers. Because there are two 'mon-
basic" workers per "basic" worker the ratio is 2:1 and consequently the
employment "multiplier™ is 2.

To estimate total future employment in the community, first fore-
cast the future prospects of the principal industry or industries as indi-
cated in (3) above, '"Nonbasic" workers are then predicted by multiplying
total "basic" employment by the "multiplier.'" Total future employment is

then determined by adding total '"basic" and 'nonbasic" workers.




The population "multiplier" is the ratio of total population to
total employment. Future population is derived by multiplying the peopu-~
lation "multiplier" by the computed total future employment.13

In addition to Hoyt‘s method, certain indices have been used to
classify "basic" and "nonbasic'" activities and to measure the degree of

concentration of a particular type of activity in an area,

Localization Factor.--An index called the "localization factor" was used
in the Cincinnati Planning Commission Report on the Economy of the Area,
The purpose of this factor was to show "the degree of representation of

the various types of manufacturing in the Cincinnati Industrial Area as

compared with the average manufacturing pattern for the U, So”14
The formula used for deriving this factor was:
Mig. Type Employment
{(Cin, Indus, Area)
Total Mfg. Employment . .
(Cin. Indus, Area) - L°§altzat1°“
actor
Mfg. TzEe gmgloyment (National Average
Total Mfg. Employment is 1.0)
(U 8.)

A factor of 1.0 indicates that the activity in the area is equal
te the national average. A factor greater than 1.0 indicates mo;e con-
centration in the area than on the natienal aQerage, and conversely, less
than averagé concentration is indiéated when the factor is smaller than
1.0,

A high "localization factor'" for a particular type of industry is
interpreted as indicating that the area has locational factors that are
highly favorable to the location and survival of ﬁhat activity. Because

of this it is felt that "other types of industry with the same locational
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requirements (with respect to labor, materials, markets and other factors)
would thrive equally as well in the same location,"15 Thus, this factor
can serve as a starting point for determining the kinds of activities that
might be attracted to the area because of locational advantages,

However, this factor has little or no usefulness as an indicator
of the significanée of an ac;iﬁity in the total urban economy,16 An
industry accountiﬁg for only a small percentage of total employment can
have a high "localization factor" whereas a major industry in the communi-
ty can have a much smaller factor. The significancg of the individual
activity to the total economy must be determined by other means. One such
method was outlined in item (3) of the discussion of Hoyt's methodology.

Coefficient of Specialization.--A second index referred to as either the

"ecogefficient of speci.alization"l7 or the "location qu_otiem:'.'18 differs
slighfly from the "localization factor.,'" The primary difference is that
"total local and national employment'" replace '"total manufacturing in the
city and the United States™ in the formula. The following formula is used

to find this factor:

Local employment in industry "XV "Coefficient of
Total local employment : = specialization"
" National employment in industry X" or
Total national employment: "Location quotient"

The procedure for determining the degree of concentration is the
same as that follewed. by using the "localization facter." Namely, the
degree of specialization in the lecal eccnomy is the same as the degree
of specialization in the natiomal economy when the index is equal to 1.0.
1f the index is less than 1.0 the degree of specialization is greater in
the nétional economy and, conversely, iﬁ the index exceeds 1,0 the degree

of specialization is greater in the local economy.
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This index is a convenient device for analyzing the market area
for individual industries, and at the same time it furnishes a service-
able standard for grouping industries as basic and nonbasic,19

Much effort has been expended in refining the techniques using
published data for analyzing the economy of an area but without much suc-
cess. The standard industrial classifications are of necessity general
in nature and broad in scope., These cléssifications result in the group-
ing together of industries preducing dissimilar products. Therefore, the
standard classifications are considered by some to be inadequate sources
of data for the classification of "basic! and 'nonbasic'" activities.

Many. analysts believe that the economic base studies can be im-
proved if necessary information is obtained directly from individual
enterprises, through the use of personal interviews and questionpairesu
The procedure usually employed in making a field survey is to ascertain
from records of manufacturers of other business enterprises the percent-
age of toﬁal sales of goods and services made to markets outside of the
city., This percéntage.times the total number of workers will indicate
"basie™ emplojment in each establishment, This separation of the propor-
tion of the product used locally apd that exported is perhaps a more accu-
rate technique than taking total employment in any industry that is pre-

dominantly "basic" as entirely *'basic,”

A few applicationsnmnln addition to the ébbve uses for forecasting employ-
mentlahd population and describing the relative imﬁortance of the varying
Mexport" activities, the "basic-nenbasic'" analyses afferd a means for
estimating future residential and induétrial land~use requirements, The

number of new families requiring residential land and housing can be
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estimated by dividing the estimated population increase by the average
family size. By calculating present floor area and yard space require-
ments per worker in each industry and multiplying this average by the

expected employment increases in each industry, future industrial land-

22

use requirements can be estimated.

The analysis of the "coefficient of specialization" is a useful
tool in studying the market areas of individual industries and their com-

s . 23

petitive advantages and disadvantages.

Four other merits of the 'basic-nonbasic" concept are emphasized

, 2

by the following: 4

(1) The concept provides a view of economic ties which bind a city
to other areas. . . . The rationale of the basic-nonbasic concept

is that the relationship revealed by data on bagic employment consti-
tute a more meaningful basis for analyzing a city's economy than do
those comprised by total employment.

(2) 1t permits the most satisfactery classificatign of cities in
terms of regional functiens. . . . Cities are more accurately
distinguished by their basic economy than by their total econemy
because the basics express a city's service to its regiom.

(3) The basic-nonbasic concept provides a new ratio which may have
significance in differentiating types of cities,

(4) Previsien of the basic-nonbasic ratic also enables a new classi-
fication for individual economic endeavors. . . . To illustrate, a
business which makes all of its sales to the local market is distinct-
ly different from one which makes all its sales to the outside market,
Both businesses might be factories, The traditioenal method of classi-
fying economic activities would consider them te be in the same cate-
gory, namely, manufacturing, and, yet, in terms of spatial relation-
ships with market areas ars opposites; one is basic activity, the
other is nonbasic. One is tied to the local region for its sales;

the other is tied to the surrounding region.

Limitations,--Considerable controversy has developed over the practical
usefulness of the "basic-nonbasic" analysis; Advocates of the concept

have fully admitted its shortcomings. Others consider the methcdology
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unrealistic and incorrect but have failed to offer any practical substi-
tute method of analyzing a community's economy.,

Probably the most significant, but at the same time least comnspicu-
ous limitation is that its seeming simplicity is misleading to the novice.
Great care must be taken in the selection of the '"basic'" and 'monbasic™
activities since the differentiation of these activities must be logicaily
reasongble as well as statistically correct; Many times the reliability
of the judgment of the researcher is more'important than the formula used.
For example, if the technique cutlined by Hoyt25 is used, judgment plays
a vital role. Suppose a particular product, because of its lack of local
acceptance, has 1itt1e_s§1e in the community in which it is produced, Yet
because the firm'’s share of total empleyment in the communify is smaller
than its proportional share ©f national employment in that industry, that
firm will be classified as '"nonbasic." Unless the analyst is thoroughly
familiar with the market area of that firm; an error in classification
will result,

If a field survey method is employed; the researcher must have the
required knowledge and technical skill in order to accurately appraise
the reliability of the data obtained. Whenever a sample survey is made,

a knowledge of sampling techniques is necessary to insure the proper
sample size and selecticn of the representative enterprises,

Even with an adequate sample there are certain inherent weaknesses
in this method, The managers of a business may be unwilling to divulge
complete information on their firm's sales or because of a lack of inter-
est they may fail to return the questionnaire; or the managers may not

know the exact extent of their firm's market inside and outside of the
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area under studyn26 Unless questionnaires are adequately prepared and
tested, they may fail to convey the correct information to all persons
who are requested to submit data.

Interviewers sometimes are a weak link in the field survey method
and unless they are accepted by those being interviewed they may fail to
accomplish their mission., For this reason, one report stated that busi-
ness executives were used as interviewers because it was felt that the
managers of the firms to be interviewed would more readily accept busi-
nessmen than other persons,

A recent study revealed that in the absolute sense it is not the
misclassification of "basic" and '"monbasic!" activities that greatly alters
the usefulness of the base-ratie method but the accuracy of the forecast
of the changes in "basic" activities, This study i1llustrates that "for
error to occur, a misclassified base or service industry must have a pre-
dicted growth rate which is different from the predicted growth rate for
‘the total primary sectoru“zs' Thus, the skill of the analyst is a pre-
requisite to the reasonableness of his forecast of the components of the
economy as well as the total economy,

The "basic-nonbasic" ratio is static, It holds true only for one
peint in time and for a specifically delineated area. Because of the
dynamic nature of economic phenomena;, a static ratio will serve to aid in
forecasting only in the shcrtwruzﬂ:o29 As economic growth takes place this
ratio is alteredu30 It then becomés necessary to compute a new ratio if
the usefulnessiof this concept is to be extended,

The selection of basic activities by means of the "coefficient of

specialization' -implies that weorker productivity and per capita consumption
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rates are the same as the national average. However, both production and
consumption rates are known to vary with different communities and regions
within the United States.31 Differences in education, technical skill or
degree of mechanization are reasons for variations in productivity. Per
capita income deviates because of differences in income levels, spending
habits, relative price patterns and local differences in tastes,

Another limitation of the "coefficient of specialization as an
indicator of "basic" and “nonbaéic" activities is that it necessitates
the assumtion that transport costs detérmine the extent of the market
area. This is a misleading assumption begause it means that there will
be no exports by a given industry until the community has had a share
equivalent te that of the ﬁational average 1in that industryu32

The "basic-nonbasic" concept fails to consider the effect of the
"foreign-trade multiplier feedback.“33 In certain areas this "feed-back"
can be a controlling factor in expanding the export base potential.
"Feedback" results when the exporting community A, makes purchases from
the importing community B, These purchases stimulate economic activity
in B, which in turn increases the income in B, As B's income increases
the market potential for A's product likewise increases.

The follewing quotation emphasizes the importance of 'feedback' in
relation to the size of the subject economy,

Consider the exports of New England. Like those of .any other
region, its exports compete with products from elsewhere, thus one
expects to find that export receipts fall off as a function of dis-
tance. Few of the region's exports enjoy a world-wide market,

The New York area would be expected to absorb a much higher percent-
age of New England'’s exports than would a market of equal size in
the far West. Consequently, the New England area would tend to

absorb a greater percentage of New York's exports than would a more
remote market,
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Contrast this situatien with that of a mill town. Here the
exports may be considered as going off into some distant place.
The income of the mill town will be affected by the inceme of its
market but the income of the market will not be affected by the
income of the mill town, a3 In this case there 1s no foreign
trade multiplier feedback,

Because imports represent money leaving the community, they, as
well as exports, are important considerations in the appraisal of a com-
munity's economy. ''Basic-nonbasic" ratios expressed in terms of employ-
ment cannot be used to indicate imports because only the gross value of
exported goods can be calculated. '"Value added" has beén suggested as a
better measure of 'basic activities since in some industries the net
value of exports can be determined, This is true when the exporting firm
. 35
imports its raw materials.

However, certain difficulties in classification arise when '"value
added" is used, particularly if the exporting industry purchases its raw

materlals locally., The raw-material industry will be classified as "non-

basic'" by definition. ¥Yet, payment received for its raw materials in the

form o6f the finished product is a net earning to the community. And value -

added in process would yield to a false estimate of the total value of the
finished product to the community. The follewing quotation illustrates
‘how "value added'" may lead to confusion in classification,

« o« . & community exports a million tons of steel. If this steel is
producted in an integrated metallurgical plant, the '"Value added' is
the difference between the cost of ore, coal, etc,, and the value of
the steel; and all employment in the plant is considered '"basic." But
if the same steel is producted in a steel plant which buys its pig
iron from an independent local blast furnace, then only the value
added by the steel plant is considered 'basic,'" and the value added
by the blast furnace, by definition, is '"non-basic,'" because it is
sold to a local customer, Thus the distinction between '"basic' and
"nonbasic" is a function eof the inner organization of the industry:
The higher degree of specialization and differentiation, the break-
down of & process into parts performed by several independent estab-
lishments, the higher is the '"nonbasic' share,
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This difficulty has given birth to the concept of "indirect pri-
mary" activities and empleyment, "Indirect primary" are all goods
or services sold to a local establishment which in turn exports its
preducts, But the steel mill dees not only buy locally produced
pig iron; it equally buys locally produced power, water, trucking
services, banking services, local police and fire pretection,
Moreover, it buys locally produced labor power which in turn buys
locally produced bread and movie shows. Once "indirect primary"
activities are admitted as "basic,' where can the line be drawn?
The economy of an area is an integrated whole of mutually inter-
dependent activities; the distinction between 'basic' and "nonbasic"
seems to dissolve into thin air,36

The population "multiplier" fails to consider the family coeffi~-
cient of the workers in beth the 'basic" and "nonbasic™ activities and
it omits the nonemployed pepulation. Studies reveal that the family
coefficients of workers in different types of jobs vary considerably.37
If the percentage of nonemployed persons in a community (those deriving
their incomes from investments, pensions, soclal Insurance, relief pay-
ments, etc.) is large, this could result in & significant error in the
pepulatien forecaét;

Many writers have disagreed with the underlying philesephy eof the
"basic -nonbasic'" concept. One critié states that 'ne basic industry in
a modern city could function without such services as water, transporta-

tion, and communication,"

Therefore he contends that "the community with
its services is the basis for industry as well as vice versa,"38

Another philosophic dissimilitude is that emphasis should be on the
differences in markets (lecal vs, export) rather than on exports alone,
Products competing in the national or international market are more vul-
nerable than products serving the local market since the local market is
relatively free from outside competition, Thus, instead of focusing all
the attention on exports, more emphasis shculd be placed on the industries

that can serve to replace the imperts supplying the home market,39
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This shifting of emphasis brings up another problem. As imports
are replaced by local productien of goods and services the more self-
contained the community becomes. Should the community become completely
self-contained, i.e., there are no imports or exports, then by definition
there could be no economic base, On the other hand, the higher the per-
centage of '"basic'" employment the greater the dependence of the community
on outside markets,

Another limitation of this concept is that it fails to take.into
account the monetary facter., The amount of capital available for invest-

ment (whether the sgurce of funds is local or nonlocal) is a major deter-

minent of the rate of growth of a community. The movement of funds needed

to offset export or import disequilibria cannot be expressed in terms of
the "basic-nenbasic” ratio,

A recent study revealed that a series of statistical tests failed
to affirm the '"basic-nonbasic" theory as a means of forecasting urban
growth., Rather these empirical tests indicated a reversal of the hypothe-
sis, i.e,, "nonbasic" industries rather than '"basic'" industries are asso-
ciated with population changeén40
Summary,--The "basic-nenbasic' technique is but one method of economic
base analysis, This analysis will do no more than pick out the export
activities and indicate the ratio between the e#port and non=export activ-
ities as measured by employment or some other medium, Therefore, the
"basic-nonbasic" method is a tool that sheuld be used to supplement other
techniques of economic analysis,

Probably the most significant contributien this technique makes to
economic base analysis is the versatility of uses that are made of the.

"base-ratio.'" The "base-ratio' describes a certain relationship between
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economic activities within a specifically delimited area, and it shows

»
what activities have a direct and indirect dependence upon markets outside
of this area, To a degree, the "base-ratio" provides a means for classi-
fying types of cities and possibly a rule-of-thumb index for forecasting
future employment and population,

It provides a method for developing a "coefficient of specializa=
tion'" that cam be used to indiﬁate the importance of individual economic
activities within the community and within the nation, The "coefficient
of specialization" can be used in conjunction with other techniques as a
‘selective deviee for choosing new econemic activities that can add-sta-
bility to the community’s economic base,

This techniquerfalls short of being an all inclusive method of
economic base analysis because ef certain inherent weaknesses in its cen=-
qeptual framework, Because empbasis is on "exports," this technique
fails to consider the effects of many factors that effect economic activ-
ity,

Generally the effects ef imports cannct be determined by base=
ratios nor can the effect of imduced imcreases in imports with an in-
crease in income be measured, This concept does net provide a measure
of the increment of income set aside for savings mor does it show whether
these savings are hoarded or exported to other commumitiea? The "base-
ratio" fails to consider the movement of capital funds and other kinds of
import and export of capital (federal expenditures on highway&, urban
renewal or public housing),

The concept fails to consider thereffect that changes in lecational

factors have on economic activity within a community and the relative
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impertance of these factors on "basic" employment. Changes in freight
rates, in local population size, in relative populatien distribution be~
tween thg community and the surrounding area, in the quality and size of
the laber force, in taxés'and'inéucements offered incoming enterprises
and in the productive technology as it affects the useability of lecal
resources are examples of changes in lecational factors that can induce
changes in the local economy. In the final analysis, these changes
either increase or decrease "basic" employment.

Another major limitation is that the "base-ratio" is static,
Therefore, its usefulness 1s limited to the short-run because this ratio
is altered whenever economic growth takes place,

The usefulness of the application of this concept to urban areas
diminishes as the size of the community increases, TFor the effect of the
"foreign trade multiplier feedback! is a major econemic consideration in
large metfopolitan areas whereas the "féedback“ is nonexistent in small

one-industry towns,

The "coefficient of specialization' has certain inherent weaknesses,

By definition, this ratio assumes that there will be ne exports until the
community has had itg equivalent share to that eof the nation. This neces=-
sitates the assumpfions that productivity and per capita censumption are
the same as the nation which implies that transpert costs determine the
market area.

Employment, the usual criterion for quantifying the "basic" and
"nonbasic'" activities, limits the scope of the concept because it omits

the effect that incomes of nonemployed persens have on the local economy.

Because of the many limitations cof the '"basic-nonbasic' method,
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a more useful technique of economic base analysis is réquired. The fol~-
lowing chapter suggests one technique thiat has certain merits over the

"base-ratio" method,
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GHAPTER 1II
AGGREGATE INCOME ANALYSIS AND PROGJECTIOGN

The purpose of this .chapter is to suggest a technique of "aggregate
income analysis," which is bellieved to be a more useful method of economic
base analysis than the "basic-nenbasic" ﬁethod, -Glynn County, Gedrgia’ is
the subject economy used to illustrate the applicatién of this technique,

The hypothesis,~=This method 1s based on the hypothesis that income is the

major determinant of the eccnomic base, That is, the employment and con=~
sumption in an area are direectly related to the aggregate disposable per-
sonal income in an area; amrd the populatiom, through its relationship ta
employment, is indirectly related to income,

ﬁecause these relationships can be empirically determined, changes
in income may be used te estimate changes in employment and consumption
and consequently changes in population, Theref@rey thegse relationships
afford a ﬁeans for developing a toel for forecasting economie change in
a community, It is the intent ef this research to examine statistiecally
these relationships and to present a means for estimating chaﬁges in in-
come,

Method of analysis,--This analysis calls for four steps:

1, Determine the tectal aggregate income of the community and fore-
cast the future income of the cemmunity by relating community inceme to
Uy S, disposable persenal income,

2, Determine the statiskical relati@nship between employment amd

income in the community and estimate future employment by applying this
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relationship te future income,

3., Determine the statistical relationship between‘consumption and
income in the community and estimate future consumption by applying this
relationship to future inceme,

4, Determine the statistical relationship between population and
employment and apply this relationship to estimated future employment,

Correlation analysis afferds a means of expressing statistically
the reiationship between empleoyment and income, consumption and income,
and pepulgtion and employment; and for forecasting future levels of the
three depeﬁdent f#ctors, employment, censumption, and population. Because
correlatien analysis measures only these facters that can readily be quan-
tified, these relationships may on occasion be modified to give the effect
of qualitative facters,

Since income is taken as the basis of the economy, it is first
necessary to find a means of forecasting future inceme so that future
employment, consumption, and population can be estimated, There are sev-
eral possibilities for forecasting changes in inceme,

Locational facters (markets, raw materials, labor, transpertatiom,
financial institutiens, climatic coenditions, state and leocal laws and
taxes, local attitudes, and community facilities) produce changes in eco-
nomic activity. A careful analysis éf these factors offers one possi-
bility for estimating the petential inceme in an area. However, to fore-
cast the exact amecunt and timing ef the occurrence of a change in income
resulting from the influence of one or mere of these factors would be a
difficult task. These facters may attract new investment te a community,
but the entrepreneur is the one who decides when and hew much the invest=

ment will be,
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A more feasible approach of forecasting changes in income would be
to develop a community investment multiplier, By adapting the Keynesiam
“multiplier"1 congept to lecal comditionsg, a community investment multi=
plier, kc = I%E s can be derived, This multiplier is defined as the ratio,
given the local propensity to comsume (b), between an increment of invest-
ment within the community and the resultant increment in total local in-
come, In other werds, the multiplier is a factor that is multiplied by
a given amount o¢f new investment ﬁo show the amount of change to expect in
total income,

At present, it is impfacticable to'develop a community investment
multiplier because there 1s no effective way of determining a community's
propensity to consume, The propensity to consume is defined as the ten-~
dency of the lecal pepulace to épend aﬁ avérage of X dellars with an
inecrease of a specified amgunt of Y dollars in income, For example, if
the propensity to consume 1is 0,5, this means that on the average 50¢ will
be spent for every $1,00 increase in income, This has the multiplier
effect of two, Published statistics do not as yet show a breakdown of
consumption expenditures into expenditures made by the local pepulace and
expenditures made in the community by persons living outside of the commu-
nity, Some type of a survey would be necessary to provide the required
Ereakdown, The limitations of a survey have already been discussed in
connection with the "basic-nonbasic'" method,

Another technique for forecasting income is to relate income
changes in the subjeet écenomy te changes Iin the natienal income, 1In
local areas where a high degrée 6f correlatien exists between local income,
exp enditures, and employment and national income, expenditures, and employ~

ment 1t may be expected that rellable forecasts for the local economy may
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be based on the predicted behavior of the national ecomomy, In general,
long-run forecasts for the national economy are more reliable than long-
run forecasts for the local ecenomy where the latter 1s based on local
economic conditions, Where practical, this is the technique recommended
for forecasting income,

The remainder of this chapter is devoted to explaining the appli-
cation cf the aggregate Inceme aﬁalysis to the ecomomy of Glynn County,
Georgla, The results of this analysis are not intended te be final,
Therefore, it should be understood that this application is merely illus-
trative of the technique,

Applidation to Glyvan County,~-Simple linear correlation analysis and a

modified "Doolittle Method" of multiple regression analysis are applied
in this problem, Because of the expressed association of certain factors
with income in the hypoﬁhesis and a need for forecasting changes in income,
four separate analyses are required, They are:

l, Relation of Glynn County®s net effective buying income to the
United States disposable perscral income,

2, Relation of total comsumption expenditures to net effective
buying income in Glyhn Gounty,

3, Relation of tetal nonagricultural empleyment te net effective
buying income in the county,

4, Relation of total county population to total nonagricultural
emp loyment,

Number of observations in each analysis,--Table 1 shows the basic data

used, The year 1946 was selected as the starting point in this problem

in cases where data are available from that date ferward, In choosing




Table 1, Basic Data Used in the Econom;c'Analysis for Glynn County, Georgla, 1946 - 1957,

United States

Glynn County

1/ 2/ 3/ 4/ 5/
Disposable Personal Income WNet Effeetive Buying Income Consumption  Total Neon- Total
Year (billion of dollars) (million of dellarxs) Expenditures Agricultural ©Pepulation
' ‘ (million of Empleoyment (thousands)
Un-Adjusted Deflated * Un-Adjusted Deflated * dollars) Annual Average
Deflated * (thousands)
1946 159 192 22,3 26,8 24,7 - -
1947 169 178 25,3 26,6 26,0 5,00 45,8
1948 188 182 50,6 49,1 46,5 5,74 38,0
1949 188 185 41,3 40,5 38,9 5,42 36.5
1950 206 200 29,2 28,4 26,7 5,62 29.4
1951 226 204 33,8 30,4 28,0 6,53 29,6
1952 237 210 35,0 30,9 28,5 6,97 29,7
1953 250 219 38,6 33,8 31,2 7.76 30,5
1954 254 221 41,3 36,0 33,4 7.59 31,8
1955 270 237 43,4 38,0 35,8 7,48 33,3
1956 287 248 47 . 4 40,9 38,0 8,41 33,9
1957 301 251 55,5 46 2 43,1 9,05 34,7
1/ Source: Federal Reserve Bulletins, 1947-1958,
2/ Source: Sales Management Magazine, Survey of Buying Power, 1946-1958,

zl Values computed by assuming that the ratio of consumption to income in Glynn County was the same as

Source:
Source:
Source:

In 1947-1949 dollars,

Federal Reserve Bulletins, 1947-1958,

the national ratio of consumption expenditures to Disposable Personal Income,
Consumption ratios
Georgia State Department of Labor,
Georgla State Department of Public Health,

9¢
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this year of origin the distorting effects of a war-time econcmy were
avoided, Lack of compgrable data for some of the factors prior to World
War II made impossib}e the examinatien of the years preceding the War.
Although Table 1 shows a complete tabulation of data for each fac-
tor since 1946 (excepting employment and population), some of these data
for specified years are omitted in parts of the analysis because certaiﬁ
limitaticons rgstricted the number of observations in each individual case,
The net effective buying income for the years 1948 and 1949 is believed -
to be unreliable; therefore, these years are omitted in the analyses where
Glypn County income is used, The analysis of employment has its origin.at
1947 because data prior to that date are not readily available, Popula-
tion data are believed to be unreliable.in this area prior to 1950; hence,
the analyses using population data are limited to only eight observatidné.
All monetary data used in this problem are deflated by the Consumer Price

Index to eliminate the effect of inflation because it appeared desirable

to measure only those changes in "real" income and '"real" expenditures,

Abbreviations.--The phrases identifying the factors used in this problem
‘are abbreviated, Henceforth, each factor will be referred to as follows:
EBI, for net effective buying income in Glynn Ceunty; DPI, for United
States disposable personal income (it should be noted that EBI and DPI are
the same conceptually); CE, for total consumption expenditures in Glynn
County; EMP for total nonagricultural employment in the county; and'POP;
.for toetal county population,

* The analysis.--The first step in each analysis is to apply a simple linear

regression technique, This technique provides a relatively quick and easy
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method for determining the significance of the relationship between two
variables and for preparing a forecast of the dependent variable based
on changes in the independent variable, However, the usefulness of the
éimple technique in.any complex problem is limited because it neglects
the interactions betweeﬁ thé seﬁeral variables, DBlfferences in .economic
phenomena.generally are due to a number of variables, all acting at the
same time,

Multiple correlation analysis affords a means for explaining varia-

tioms in the dependent variable when two or more independent variables are

considered simultaneously, The factor time is introduced in the analysis

as a second independent variable for the purpose of removing the element
of trend iﬁ the data, Therefore, the second step in the analysis of each
part of the problem is the application of multiple correlation,

The application of both the simple and multiple correlations to
each of the parts fequired a total of eight regressions, The results of
each analysis are presented in table form, The computed values for the

dependent variables are shewn in Tables 2, 4, 6, and 8, . The corresponding

s
parameters are shown in Tables 3, 5, 7, and 9, Table 10 shows the simple
linear régression equations with forecasts for 1960 and 1965 and Table 11
shows the multiple regressipn equations with forecasts for the same years,
Befinitions,—-ln order to facilitate the discussion of each part of this |
problem, a definition and explamation of the use of each of the parameters
derived in the regression analyses are presented, They are as follows:

1, The letter a identifies the value of the dependent variable in
the regression equation when_the indepéndent variable(s) is(are) zero,

This value is usually referred to as the constant in the regression equa-

tion, .
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2, The letter b in the regression equation is termed the regres-
sion ceefficient. It shows the average number of units increase or de-
crease in the dependent variable which occur with an increase of a speci-
fied unit in the independent variable. The exact size of this value
depends on the relation between the variables and on the units in which
each is stated. There are as many regression coefficients in the equa-
tion as there are independent variables.

3, The standard deviatien is one measure of the deviatien from
the mean of each item in a series, This measure may be calculated by
squaring the deviatiens of ea;h of the items from their mean, averaging
the squares and taking the square root of this average, It is stated in
the same units as fhe original dependent variable, The advantage of this
measure over the average deviation is that

+ + o the process of squaring eliminates the minus signs of devia-
tions and thus makes the standard deviation more satisfactory in
complex mathematical computations. Further, the taking of the square
root gives an answer which may be regarded as either plus or minus,
that is as measuring the deviatiens both above and below thg mean,

4, Beta coefficienﬁs are the regression coefficients stated in
ancther form, that is, each variaBle is stated in units of its own indi-
vidual standard deviation. Since the units of the independent variables
may be very different in size and variability, their régression coeffi=
cients de not indicate the cemparative importance of each series; but,
by stating the variables in units eof their own individual standard devia-
tion, this provides a more accurate idea of the relative importance of
the independent variables in predicting the dependent variablea3

5. The standard error of estimate shows how well the estimated

values agree with the values. actually observed for the variable being

estimated. It represents merely the standard deviation of the residuals,
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This coefficient is stated in the same units as the original dependent
variable, and its size can be compared directly with those values,

6. Simple correlation coefficients: The primary reason for the
designation "simple correlation coefficient" rather than 'correlation
coefficient” is to call attention to the fact that in the simple analysis
the "correlation coefficient” is identical to the "simple correlation
coefficient™ in the multiple regression analysis for these variables that
are identical in both analyses. This coefficient measures '"the proportion
of the variation in the dependent variable which is associated with the
independent variable, and is therefore a measure of the relative impor-
tance of the concomitance eof variation in the two factors,"5

Stated in a different way, the coefficient of correlation may be
said to be the ratio of the variance in the estimated values to the vari=-.
ance in the actual values, which provides a measure of the relative impor-
tance of the independent variable as a means of explaining the 'accounted-
for" variance in the dependent variable,

The squared coefficient of correlation is termed the "coefficient
of determination," and is the measure of the percentage to which the
variance in the dependent variable is determined by the independent varia-
ble,.6 These coefficients are "pure numbers' whose values fall within a
limited range, and for this reason they can be compared only with other
like constants, derived from similar problems,

7. Multiple correlation coefficient: The meaning of this coeffi-
cient is similar to that of the coefficient of correlation in that it
represents the square root of the ratio of "accounted-for" variance to
tetal variance to be explained. The multiple coefficient measures the

combined influence of the several independent variables, whereas the
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correlation coefficient measures the importance of a single independent
variable, as a means of explaining the differences in the dependent vari-
able, Likewise, the square of this coefficient is called the "multiple
coefficient of determination" and is the measure of the degree of varia-
bility in the dependent variable that is assoclated with the changes in
the combined independent variables,

8, Partial correlation coefficients: This is a third type of
coefficient used to explain variability in the dependent factor, 1In
this particular case, the partial coefficient explains the amount of the

"unaccounted-for" variability that is now "accounted-for" as the result

of the addition of another variable to the multiple regression, More
specifically, this coefficient is defined .as "a measure of the extent to
which that part of the variation in the dependent variable which was not
explained by the other independent factors can be explained by the addi-
tion of the new factor,.“7

The partial coefficient is similar to the beta coefficlent in that
it is a measure of the rank of importance of each of the individual fac-
tors taken separately, while simultaneously allowing for the variation
associated with the remaining independent factors, The "coefficient of
partial determination' .is the square of the partial coefficient and like
the other coefficients of determination it is again the measure of "ex-
plained"™ variance,

Régressioﬁ of EBI on DPI and time,--A comparison of the computed values

of EBI with the actual values (Table 2) reveals that very good estimates
are obtained by both methods of correlation, This is evidenced by the
fact that an error of over 5 per cent is observed for only two years (5,2

per cent in 1952 and 6,5 per cent in 1957) by multiple correlation and




Table 2, WNet Effective Bujing Income: Actual Values

Compared with Computed Values as Derived by Simple

and Multiple Linear Regression Analysis of Net Effec-
tive Buying Income (EBI) on Disposable Personal Income

{(DPI) and Time,

(in millions of 1947-1949 dollars)
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Regressien of EBI

Regression of EBI

Year Actual on DPI on DPI and Time
Values Deviation Deviation
Computed from Actual Computed from Actual

Values Value Values Value
Amount ~ % Amount %
1946 26,8 27.6 0.8 3.0 25,5 =1.3 4.9
1947 26,6 23,9 -2,7 10,2 25,4 -1,2 4.5
1950 28,4 29,6 1,2 4,2 28,9 0,5 1.8
1951 30,4 30,7 0,3 1,0 30,6 0.2 0,7
1952 30,9 32,2 1.3 4,2 32.5 1,6 542
1953 33,8 34,6 0.8 2.4 34,7 0,9 2.7
1954 36,0 35,1 =0, 9 2,5 36,3 0.3 0,8
1955 38,0 39.3 1.3 3.4 39,2 1,2 3,2
1956 40,9 42,1 1,2 2,9 41,6 0.7 1,7
1957 46,2 42,9 «3,3 7.1 43,2 =3,0 6,5




33

Table 3, . Comparison of the Weights of the Parameters

as Calculated in the Linear Regressions of Net Effec-

tive Buying Income (EBI) on Disposable Personal Income
(DPI) and Time,

Variéble(s) Simple

Type of Multiple
Mzzsure Identifying Regression Regression -
_ Measure Apalysis Analysis
Standard Y = EBL 61,3694 61,3694

X = DPI 22,7596 22,7596
Deviation T = Time 2,8723
Simple Y X 00,9641 00,9641
Correlation YT 0,9712
Coefficients XT 0,9683
Beta Y X 0,9641 0,3791
Coefficients YT 0,6041
Regression : Y X 2,5996 1,0222
Coefficients YT 12,9093
Multiple
Correlation YXT 0.9759
Coefficient
Standard Errer ¥ X 16,3156
‘of Estimate YXT ' 13,4048
Partial Correlation ¥YX 00,3978
Cocefficients YT 0,5685
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only two years (10.2 per cent in 1947 and 7.1 per cent in 1957) by the
simple regression technique.

This greater than 5 per cent deviatien in 1957 can be attributed to
the recession in thaﬁ year, Areas in the South did not feel the effects
of this recession as did the nation in general; therefore, the effects on
DPI are mere pronounced than on EBI,. The per cent increase in DPI
(deflated) from 1956 to 1957 is much smaller than the per cent increase
in EBI (deflated) for that period., These per cents may be calculated
readily from data shown in Table 1,

A somewhat similar condition existed in 1947, Table 1 indicates a
rather sharp decline (found to be 7,3 per cent) in DPI (deflated) from
1946 to 1947~c0mpared to the decline (less than 1 per cent) in EBI for the
same period. These differences may be attributed to a general cutback in
overtime in the war production industries following World War II. Also,
the effects of layoffs in these industries were beginning to be felt, with
aircraft and the munitions industries being the first to feel these cut-
backs in employment. Since Glynn County did not have either of these iﬁdus-
tries, there was a lag in the effects of the change-over in employment
from war production in the area to peacetime activities,

Although Table 2 shows very good estimates by each method ﬁf corre-
lation, Table 3 indicates that multiple regression gave the best results,
A comparison of the standard error of estimates shows that the values com-
puted by multiple regression agree more closely with the actual values
than do the walues combuted by simple correlation, A check of the coeffi-
cients of correlation (squared) reveals why this is true. DPI was the in-

dependent variable in the simple analysis. The amount of variability in
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EBI accounted for by DPI is 92.9 per cent, whereas, in the multiple regres-
sion, with the addition of "time" as the second independent variable, the
amount of "accounted-for'" variability is increased to 95.3 per cent.

The rate of growth in EBI is very nearly comnstant, so much so that
it can almost be described as a mathematical "law." The less precise rela-
tionship between EBI and DPI is .improved slightly therefore, when "time"
is introduced as a second independent variable. This is further verified
by the values obtained for the betas .and the partial cerrelation coeffi-
cients., Both of these coefficients indicate that "time" is the most impor -
tant (time acting as a '"catch all" variable rather than influencing EBI in
a causal sense) of the two independent variables, The introduction of
time as a variable is an artifice used to discover and measure any regular-
ity in changes of the dependent variable not associated with changes in
the other independent variables,

Regression of CE on EBI and time.--Table 4 indicates almost identical com-

puted values for CE by each method, with the greatest margin of error (4,2
per cent) occurring in 1947 in both cases, The method used for deriving
the actual consumption expenditures explains in ﬁart the close similarity
of the two sets of computed values and the closeness of fit between the
comﬁﬁted and "actual' values,

The total consumption expenditures shown in Table 1 are estimated,
These estimates are based on the assumption that, in the aggregate, the
ratio of CE to EBI in Glynn County is the same as the national ratio of CE
to DPI. 8ince there is a very clese correlation between consumption on the
national level and DIP it would follow, therefore, that a close correla-

tion would be obtained between CE and EBI whenever the riational ratio of CE

te DPI is applied to EBI for the purpose of estimating CE in Glynn County,




Table 4, Consumption Expenditures: Actual Values Com-~
pared with Computed Values as Derived by Simple and
Multiple Linear Regressien Analysis of Consumption Ex-
penditures (CE) on Net Effective Buylng Income (EBIL)
and Time,

{in millions of 1947-1949 dollars)

Regression of CE " Regression of CE
Year Actual _ on EBL on EBI and Time
' Values Deviation Beviation
Computed from Actual Computed from Actual
Values Value Values: . Value
- Amount = % _ Amount
1946 24,7 25,1 0,4 1,6 25,2 0.5 2,0
1947 26,0 24,9 -1,1 4.2 249 -1,1 4,2
1950 26,7 26,6 -0,1 0.4 26,6 -0,1 0.4
1951 28,0 28,4 0.4 1,4 28 4 0.4 1,4
1952 28,5 28,9 0.4 1.4 28,8 0.3 1,1
1953 31,2 31,5 0,3 1.0 31,5 0,3 1.0
1954 33,4 33,6 0,2 0,6 33,5 0,1 0.3
1955 35,8 35,4 “0,4 1,1 35.4 =0,4 1,1
1956 38,0 38,1 0,1 0,3 38,0 0,0 0,0
1957 43,1 42,9 -0,2 0,5 43,0 -0,1 0,2
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Table 5,

Comparison of the Weights of the Parameters
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as Calculated in the Linear Regressions of Consumption
Expenditures (CE) on Net Effective Buying Income (EBT)

and Time,

T £ Variable(s) Simple Multiple
Mype ° Identifying Regression Regression
easure Measure Analysis _ Analysis
S tandard Y = CE 56,5477 56,5477

X = EBI 61,3694 61,3694
Deviation T = Time 2,8723
Simple ¥ X 0,9969 0.9969
Correlation ¥7T 00,9666
Coefficients XT 0.9712
Beta Y X 0,9969 1.,0222
Coefficients YT =0 ,0280
Regression Y X 0,9186 0.9436
Coefficients YT -0,5517
Multiple
Correlation YXT 06,9969
Coefficient
Standard Error YX 4,5166 ‘
of Estimate YXT 4,.4411
Partial Correlation Y X 0,9519
Coefficients YT 0,0846
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Since EBI is used as the base for computing CE; EBI will account
for almest all of the variability in CE, as may be seen by a check of the
simple and multiple regression coefficients--they are identical to four
decimal places (Table 5). Hewever, if carried te six decimal places the
muléiple coefficient is 0.996911, whereas the simple coefficient is
0.996889, Therefore, the additien of "time," as a second independent var-
iable, had no appreciable effect upon the variability in CE.

Regression of EMP on EBI and tiﬁeowwln this analysis, a compariscn of the

computed values with the actual values (Table 6) readily indicates‘that
EBI alene, (time is implicit, however) gives a far less reliable forecast
of emp leyment th§n dees EBI and time écting jointly, The computed values
derived by multiple regression show three years where the margin of errer
exceeds 5 per cent (7.1 per cent in 1950; 7.3 per cent in 1953; and 7.0
per cent in 1955}, There are four years where the deviations exceed 5 per
cent by the simple regression technique, the largest of which is 12.8 per
cent in 1947, Probably the reason for this amount of error is that a siz-
able percentage (almest 11 per cent)8 of the workers in Glynn County com=
mute daily to their jebs frem areas cutside of the ceounty. This has the
effect of saying that the inceme of 1,000 workers cut of the 9,000 (1957
annual average) empleyed in Glynn County is net included in the income sta-
tistics for Glynn County, This inconsistency arises because employment
data is tabulated by place of employment and income data is tabulated by
place of residence.

Even with this sizable commuting factor, EBI alone accounts for
87.6 per cent of the variability in employment, However , the multiple cer-
relation coefficient (squared) shows that 93,5 per cent of the variability

is accounted for when both EBI and time (now acting as a "catch all"




Table 6, .Employment: Actual Number Compared with
Computed Number as Derived by Simple and Multiple
Linear Regression Analysis of Employment (EMP) on
Net Effective Buying Income (EBI) and Time,

{thousands)
Regression of EMP Regression of EMP
Year Actual on EBL on EBI.and Time

Number Deviation Deviation
Computed from Actual Computed from Actual

Number Number Number Number

Amount % _ Amount %
1947 5,00 5,64 0,64 12,8 5.01 0,01 0,2
1950 5,62 5,98 0,36 6,4 6,02 0,40 7,1
1951 6,53 6,36 -0,17 2,6 6,42 -0,.11 1.7
1952 6,97 6,46 -0,51 7.3 6,75 =0,22 3,2
1953 7,76 7,01 =0,75 9.7 7.19 =0,57 7.3
1954 7,59 7.43 0,16 2,1 7,60 0.01 0,1
1955 7,48 7,81 0,33 4.4 8.00 0,52 7,0
1956 3,41 8,36 -0.,05 0,6 8,43 6,02 0,2
1957 9,05 9,356 0,31 3,4 8,98 =0,67 0,8




Table 7,
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Comparison of the Welghts of the Parameters

as Calculated in the Linear Regressions of Employment
(EMP) on Net Effective Buying Income (EBIL) and Time,

T e' ot Varlable(s) Simple Multiple
Mzgsure Identifying Regresgsgsion Regression
Meagure ' Analysls Analysis
Standard Y = EMP 121,3443 121,3246
X = EBI 59,8308 59,8308
Deviation T = Time 2,9682
Simple Y X 0,9364 0,9364
Correlation YT 0,9645
Goefficients XT 0,9478
Beta Y X . 0,9364 0,2188
Coefficlents YT 00,7571
Regression ¥ X 1.8990 0,4438
Coefficients YT 30,9463
Multiple
Gorrelation ¥YXT 0,9670
Coefficient
Standard Error Y X 42 7890
of Estimate ¥YXT 30,9080
Partial ¥X 0,2561
-CGorrelation :
Coefficients YT 00,6879
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variable) are considered,

Represgion of POP on EMP and time.--The best set of estimates of the

3

series- was obtained inithis{analysis° The greatest observed margin of
error in the simple analysis was 2.4 per cent in 1950 and 1952, and the
largest efror By multiple;regression was 1.7 per cent in 1952 (Table 8),

"Time'" is used as the independent factor in the simple analyéis and
is £0und to‘be‘associated with 94.5 per cent of the variability in popula=-
tion, 1In this instance time indicates that most of the varigbility in the
dependent factor is attributable to trend. In the multiple analysis, when
employment is added as the second factor, the combined influence of time
and employment is associated with 97.9 per cent of the variability in pop-
ulatien.

it should be noted that the beta and regression ceefficients
(Table 9) for employment in the multiple reéression analysis carry a nega-
tive sign. Theée negative signs are attributable to the fact that a siz-
able number of the workers in Glynn County commute dailyn This means that
as employment opportunities increase in Glynn County there is a tendency
-on the part of labor to commute from their- present place of abode rather
than to move into the area where they obtain jobs,
Forecasts,~-The purpose of this problem is to evaluate a technique for
predicting future economic activity in Glynn County, The methodelogy
already described is effective for estimating past activity, since the
computed values in each part of the problem compare favorably with the
observed values. However, one final prediction is required, if this
methodelegy is to be applied aé a means for forecasting the individual
factors in the coming years, That is, it is first heheséary to predict

the expected DPI for whatever years a forecast is desired, since, in this
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Table 8, Population: Actual Number Cempared with Com-
puted Number as Derived by Simple and Multiple Linear
Regression Analysis of Population (POP) on Employment

(EMP) and Time,

(thousands)

Regressicn of POP

Regression of POP

Year Actual _ on Time on EMP and Time

Number ' Deviation Deviation
Computed  £from Actual Computed from Actual

Number Number Number Number;
Amount A Amount %
1950 29,4 28,7 =0,7 2.4 29,1 =0.3 1,0
1951 29,6 29,5 =0,1 0,3 29,3 -0,3 1.0
1952 29,7 30,4 0,7 2.4 30,2 0.3 1,7
1953 30,5 31,2 0.7 2,3 30,6 0.1 0,3
1954 31,8 32,0 0,2 0,6 32,1 0.3 0,9
1955 33,3 32,9 =0, 4 1.2 33,5 0,2 0.6
19556 33,9 33,7 =0,2 0,6 33,8 -G, 1 0.3
1957 34,7 34,6 =0,1 0.3 34,4 0,3 0,9
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Table 9, Comparisen of the Weights of the Parameters
as Calculated in the Linear Regressions of Population
(POP) on Employment (EMP) and Time,

Coefficients

T . Variable(s) Simple Multiple
Mzz:uze Identifying Regression Regression
Measure Analysis. .. Analysis
Standard Y = POP 19,8396 19,8396
X = EMP 100,1211
Deviation T = Time 2,2913 2,2913
Simple YX 00,8613
Correlatien YT 0.9720 0.9720
Coefficients XT 0,9473
Beta Y X =0,5799
Coefficlents YT 1.5214
Regression Y X ~0,1149
Coefficients YT 8.4166 13,1733
Multiple
Correlation YXT 0,9896
Coefficient
Standard Error . YXT 2,8544
of Estimate YT 4,6612
Partial Y X 0,7906
Correlation YT 00,9591
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methodology, EBI is related to DPI and all other subsequent factors are
either directly or indirectly related to EBI.

The technique used for predicting DPI is as follows:

1. DPI (deflated) is plotted on a semi-log scale for the years re-
éoraed in Table 1, Examination of this plotting reveals that a trend line
having peints of contact at 1947 and 1957 gives the most representative
rate of growth for the eleven year period (Figure 1).

2, The rate of growth from 1947 to 1957 is then computed mathemat-
ically, DPI is found to have an annual rate of growth of 3.5 per cent.

3. The next step is te compute the estimates for 1960 and 1965,
This is dene by extending the 1957 value forward three and eight years
respectively at the 3,5 per cent annual rate, The computed values are
fouﬁd to be 278 billion dollars for 1960 and 330 billion dollars for 1965.

Although this method is a relatively simple and easily applied tech-
nique, it is very reliable for forecasting long-run changes in the nation-
al economy. The 1960 estimate of 278 by this me thod may be verified by a
forecast of DPI made in a study a few years ago covering all aspects of
the national economy for 1960,9 All dollar values in this study are given
in 1951 dollars, Therefore, the DPI value for 1960 is recorded as 307.6
billion dollars, when adjusted to 1947-1949 dollars this figure becomes
277 billion dollars.

A second test, using the values in the above mentioned study, veri-
fies the 1965 DPI forecast of 330 billion dollars, The annual rate of
growth of DPI for the nine-year period, 1951 to 1960, is 3.5 per cent. This
rate is identical to the rate computed for thé ten~year peried, 1947 té
1957, Using this rate (3.5 per cent) to project the 1951 value fourteen

years, the 1965 value stated in 1947-1949 dollars is 329 billion dollars,
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These estimates of DPI are the basis-for the 1960 and 1965 fore-
casts for Glynn County. Table 10 shows the expected values for each fac=-
tor computed by the formulas“derivéd by simple correlation. Table 11
shows the valueg for each fﬁctor derived by the multiple regression tech=
nique,

Both methods of analysis give‘very.siﬁilar forecasts for each fac~-
ter in 1960, but the multiple regression technique gives a somewhat lower
estimate of EBI, CE, and EMP and a slightly higher estimate of POP in 1965
than the simple technique,

By comparison, the simple technique shows projected income at 49.9
millien dollars in 1960 and 63,9 million dollars in 1965, The multiple
regression technique shows the 1960 income as 49.8 millien dollars and the
1965 income as 61,8 million dollars. A difference of 2.1 millien dollars
is observed in the estimates for 1965,

Consumption expenditures for 1960 by the simple technique are 456.3
million dollars, This estimate is one-tenth of a million dellars higher
than the estimate derived by multiple regression for 1960, The difference
in the 1965 forecasts of CE is 1,9 million dollars. The multiple regres-
sion techmique shows a 57.3 million dollar expenditure for 1965 whereas
the simple technique gives a forecast of expenditures of 59.2 million dol-
lars,

The dollar values for income and consumption expenditures are
quoted in 1947-1949 deollars. Hence these values represent a forecast of
"real" income and "real" expenditures, -

Employment forecasts by the simple technique show 10,100 workers
in 1960 and 12,700 workers in 1965, The multiple regression technique

shows 10,000 workers in 1960 andlll,SOO workers in 1965, Although the




Table 10, Simple Linear Regression Equations Used in the Glynn County,
Georgia, Economic Analysis with Forecasts for 1960 and 1965
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and T = Time

; Forecast fpr Y No,
Equation 1960 1965 |
Regression of EBI on DPI
Y = - 223,51 3+ 2,5996X (1)
.Where Y = EBI (forecast in wmillions of 49,9 63,9

1947-1949 dellars) and X = DPI
Regression of CE on EBI
Y = 4,93 + 0,9186X (2)
Where Y = CE (forecast in millions of 46,3 59,2
1947-1949 dollars) and X = EBI
Regressipn of Employment on EBI
Y = 58,9 &+ 1,899X {3
Where Y = Employment (forecast in thousands) 1¢,1 12,7
and X = ERX
Regression of Pepulation on Time
Y =-286,67 + B,4166T (&3
Where Y = Populaticn (forécast in thousands) 37.1 41,3
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Table 11, Multiple Linear Regression Equations Used in the Glynn County,
Georgia, Economic Analysis with Forecasts for 1960 and 1965

E quation Forecast for Y No,
1 ' 1960 1965
Regression of EBI on DPI and Time
Y = 59,1 4 1,0222%X 4 12,909T (5)
Where Y = EBI (forecast in millions of 49,8 61,8
1947-1949 dollarg), X = DPI and T = Time
Regression of CE on EBI and Time
Y=~ 1,07 4+ 0,9436X - 0,5517T (6)
Where Y = CE (forecast in millions of 46,2 57,3
1947-1949 dollars), X = EBI and T = Time
Regression of Employment on EBI and Time
Y = 383,35 + 0.4438X 4+ 30,4963T (7}
Where Y = Employment (forecast in thousands), 10,0 11,5
X = EBL and T = Time
Regression-of Population on Empleyment and Time
Y = 355,35 - 0,1149X 4 13,1733T (8)
37.3 42,0

Where Y = Population (ferecast in thousands),
X = Employment and T = Time
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estimates by the two methods differ by only 100 workers in 1960, these
estimates differ by 1,200 workers by 1965,

The population forecasts show that the multip}e regression tech-
nique gives the highest estimates for 1960 and 1965, By the multiple
regreséion technique the forecast for 1960 is 37,300 and for 1965 the
estimate is 42,000, By the simple technique the forecasts are 37,100 and
41,300 rgspectively.

Conclusibn.--This problem is presented for the purpose of suggesting an
alternative approach to econemic base analysis. The intent of this prob-
lem is not to supply a comprehensive anal&sis of the economy eof Glynn
County, but to illustrate the application of correlation analysis to a
problem of this type.

The analysis, as it now stands, is incomplete., Correlation analy-
sis provides a reliable measure of the relationship between variables
whenever those variables can be gquantified, It does not, however, measure
those qualitative factors that also influence variations in the dependent
factors, Therefore, for the analysis to be comprehensive, the quantita-
tive analysis must be supplemented by a qualitative analysis.

The nature of income, source of investment capital, progressive-
ness of the community, and modes and customs of the people are a few of
the factors that must be included in the qualitative analysis, Areas
where the predominant industries are service type generally.have a larger

income than areas that are primarily dependent upon manufacturing. Like-

wise, manufacturing areas have greater incomes than agricultural -areas.. -

Another factor influencing income is the seasonal, cyclical, or secular

nature of the industries in an area., New investment in an area is limi--
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the economic benefits are greater and competition minimized whenever inter-
nal capital as opposed to external capital is adequate to supply the de;
mands for nel investment,

The progressive attitude of a community exerts a very real influ-
ence dn the economic growth in an area. Some communities do not grow
because the people are content with what they have or because they are too
seleétive in.their acceptance of various types of econemic activity. The
effect of modes and customs in an area will be seen in the size and quality
of the labor force, and in the spehding and saving habits of the people,

Locational factors (markets, materials, labor, climate, transporta-
tion, state and local laws ana taxes and community facilities) have impor-
tant qualitative characteristics, No economic~base analysis is complete
until the influence of these factors is carefully weighed,

In addition to the need for a'qualitative analysis to supplement
the correlation analyses, it may justifiably be argued that there are
other limitatrions im the methodology as presented, For example, the num-
ber of observations in each part of the analysis may be considered to be
too few in number to be of value for long-term forecast purposes, An ex-
planation has already been given as to why the number of observations are
small and why they wvary,

In addition to the above explanation, there are twoe other reasons
for using the available data. First, instead of selecting one point in
time as a basis for a forecast, each analysis is based on a trend span-
ning several years, Second, the purpose of this problem is to show_tha;
this technique, based on the findings in each analysis,‘has merit as a
possible alternative method of economic base analysis and should be

examined further in the light ef such possibilities,
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Additional studies could include a change in the boundaries of the
area from one county.to several; or increase the number of quantifiable
variables in each analysis. For example, the boundaries could be defined
by the market area ef the City of Brunswick; or could be redefined‘to in=-
clude the labor market area se that those workers who are now classified
as commuters would be included, Other quantifiable variables that could
be justifiably included in an econemic base analysis are, for example:
an index of the cost of living in the area, a ratio of persenal taxes to
income, a ratio of the prices of consumer durable goeods to general con-
sumer goods, an index of local censtruction, the median age and educatienal
level of the labor force, the number employed in manufacturing, the trades,
and the services and professions, and the "family coefficlents" of workers

by type of job,
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