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ABSTRACT

The objective of this study is to deternine the effects of

ed"ucational expenditures on the Interlake Àrea and ind.ividuals residing

in the Area. these expenditures l'¡ilI not only improve educational

quality, but will- have impacts on area sales, income and employment,

To attain this objective, a frarnelork is developed.

The framer¡¡ork consists of a regressi on equation which is used.

to determíne the area of education r,¡here expenditures r^¡il-l have the

greatest effect" The inpu-t-output table is used to d.eternine the impact

of educational- expenditures on area sales, íncorne and employment. The

present value equation is used, to dete::nine the effects on continued.

ed-ucation on hig'h school- stud.ents"

The conclusions of the study are:

t" îhat expenditures which íncrease average toiun incone wifl

have the greatest effect on reducing dropout rates. Suborcl,inate effects

.¡¡ill occur if the extra-curricular activitíes and/or courses available

variable(s) are changecl. Tr,¡o other variables affect education but

cannot be easily aftered by policyrnakers in the short-run. They are the

percentage of high school population of Indian or I'ietis d.escent and

school size.

2. That edu-cational expenditures have a significant effect on

area sales, incone and employroent, An educational expend.iture of

fi5ro55rlj6 created an increment of $1 12671907 in area sal-es, Íi568r437 in

area income and approxinately 99 service sector jobs are ind-uced.

t_ l_
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3. That net benefits of increased amounts of ed.ucation are

greater for Selkirk than for the average torun in the Interlake. ltlso'

net benefits increase as educ¿rtion l-evels increase"
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CHÀPTER I

]NTRODUCTION

Politicians, communities, parents and stud"ents are questioning

the amount of rnoney which should be spent for educating tod.ayrs youth.

It is to this broad issue that this thesis is directed. Thís stud.y does

not try to answer the question of how nuch money should. be spent;

rather, it exarnines the areas of education in which noney should be

spent, and tries to ascertain the effects of this spending on the area

under stud.y.

Chapter I of the stud.y gives the context of educational expendi-

tures, defines the area und.er stud.y, and. states the objective and- the

three problems to be solved in order to achieve the objective. It also

d,iscusses in general terms the contributions which the study will nake.

In Chapter II, the literature related to the general concepts of the

nodel being proposed in the study is reviewed. Chapter IfÏ exanines

the literature specifically related to the regression equation, and

discusses briefly the input-output table and the present value

equations" In Chapter IV, the source of the d.ata and nanÍpulations of

all data used in the analysis are presented. Chapter V presents the

results of the three nethods of analysis and. their implications. The

Iimitations of the study and further research which can be carried. out

in related areas are discussed in Chapter VI. Chapter VII examines the

applicability of this model to the northern area of Manitoba. Lastly'



both the specific and general conclusions of the stud.y are presented in

Chapter VIII.

THE CONTEXT

In his text, Principles of Econonics, Alfred l,larshall briefly

mentions the effects that education has on people. He concludes that

education't. . . will be profitable as a mere i-nvestroent, to give the

masses of the people rnuch greater opportunities than they can generally

avail themselves of.t'l He also states that education has two effects, a

d-irect effect, ". irnmediate economic gain which the nation may d.eri-ve

from an improvement in the general and technical education of the mass of

the people . ,"2 and a less d.irect but equally irnportant effect of

". " . ned.ical discoveries, which increases our health and working

porier; and . scientific work such as that of nathematics or biologyt

even though generations nay pass away before it bears fruit in general

material well being.'rJ

Examining the recent expenditures of Federal, Provincial and

local governments, one might conclude that the three levels of govern-

nent have ind.eed. followed. Marshallrs philosophy. In Canada ín L967,

ed.ucation accounted for 20. V, of the total expenditures by all govern-

ments, and also accounted for 6.6/" of G.N.P. This represents a sub-

stantial increase since l-965, when educationaL expenditures !,iere L6.4/"

lA1fted. Marshall, Principles of Economics (Toronto, Ontario:
The Macltillan Company of C g"

2rbid., p. 176.

1l¡i¿. r pp. 179'IBO"
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of total expenditures and q"Ú" of G.N.P.4

Between 1965 and. 1967, educational expenditures increased by

about 2V, of their relative share of total expenditure, and Ay about Tflo

of their relative share of G.N.P. During these years education becarne

the department r¡ith the largest expenditures, exceeding social assis-

tance (including veterans benefits), which had the largest expenditures

in 1965. 0f the total amount of goods produced in the Canadian economy,

the amount consurned by the education sector has increased between 1965

and 1967"

The Economic Council of Canada has projected. edueational expen-

d.itures by all governments to 1975. They estimate an increase of $4.1

billion in educational expenditures from 1967 to L975. this represents

an annual percentage increas e of 8.6%,5

Tn 1965, the province of l,lanitoba spent $8I'114'O0O on ed.uca-

tion; in 1967, the amount had increased. to $10710001000, an increase of

74" ín two years. The projected figure for l-975 is $1?2'BOO'000, or an

increase of 6L.$ in eight y"rr".6 The anount spent for education in

1967 by the province of Manitoba represents 1.4% of G.P.I. and 28.5a/o of

total Provincial Government Expenditures.T

4Econonic Couneil of Canada, Perspective 1975; Sixth Annual
Review (Ottawa: Queenrs Printer, WâgT

5-...-Ibid., p" 12.
6-l'lanitoba Economic Consultative Board, Fifth AnnuaL Review

f---('lUinnipeg: Queenrs Printer, 1968),
n
'Gross Provincial Income for 196? was $JrO2B million and. Pro-

vincial Goverrunent Expenditure for 1967 was fi7751119r000. Both of these
terms are analogous to the National Äccounts definitions of G.N.I. and
Federal Government expend.itures. Statement by Pat Gannon,_staff mernber
of the Department of Finance, I,lanitoba Govern¡nentr during a telephone
interview on October 26, I97f.
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Expend,itures for ed.ucation services represent a substantial

portion of local government expenditures. In this regard, the Interlake

municipalities are similar to other municipalities in l,lanitoba, as their

expenditures for ed.ucational- services in 1968 represented. 4Ø, of tine

local budget.-

THE AREA

The InterLake Area of ltanitoba extends over an area of 1OrO00

squaïe mi1es, and incorporated a population of 57r27O in L966" The

southern boundary of the area is the perimeter highvray north of Winnipeg;

the northern boundary is approximately 52o1OtN latitude. Lake lvlanitoba

forms the western bound.ary and L,ake lnlinnipeg is the eastern boundary.

lhis area of }lanitoba has a lower than average standard of

living, as well as a higher than average unemplo¡rment or underernployment

rate, Well over one-third of the labor force in the Interlake Area are

working at extremely low leveLs of prod.uctivity.9

To alleviate this situation, the Provincial and Federal- Govern-

ments signed an agreenent in 1967 io nake expend.itures in this d.esig-

nated area in an attempt to raise the standards of living for people in

the fnterlake. The objectives of the agreement were to be achieved- by

expendÍtures for various programs, one of which is ed.ucation.

SManitoba Development of Urban Developrnent and. I'{unicipal Affairs,
1968 Statisticat fnfornation Respectins the ljlunicipalities of the
Province of Manitoba and the I'{etropolitan Corporation of Greater ltlin¡}i-
Ë

o,CanadaDepartmentofForestryandRura1DeveIopment,@
Area of I'lanitoba. Federal-Provinc

Rural Develo¡rnent Plan for
of Manitoba) (Ottawa: Queenrs Printer, L967)r p.



PROBLEI'LÀTIC SITUATTOI'I Al{D OBJIICTÏVES

The effects of educational expend.itures in the Interfake Area

are to be analyzed" Figure I il-Iustrates the relationships betrveen

educational expend.itures and- area economic development, There are three

methods of analysis used to ti.eterrnine these refationstipu.f0 They are:

l. A regression equirtion to deterrnine the relationship betl'¡een

d.ropout rates and, three quality-of-ed.ucation variables (teacher quali-

fication, diversity of curriculum, and. diversity of extra-curricul-ar

activities), average torvn incone, percentage of the high school popula-

tion r'rhich are of Indian or ]rletis d.escent, and school size. The quality

variables are affected by the amount of money spent on education. This

!'í11 not only inftuence the quality of the schools, but v¡il-I also have

an effect on sal-es and incomes in the area"

2, Án input-output table ruhich determines the effects of

educational expend.itures on sales and. inco¡oes in the Interlake Area"

3. Present value equations are used to determine the increased

human capital val-ue that rvill- occur if the dropout rates are lolvered.

The objective of this stud-y is to develop a framer^¡ork which r^rilL

refate the role of education to area economic d.evelopment, i,e,, a

framelvork lvhich r,riIl measure the effects of educationaf expenditures on

the Interlake Area,

The total effects of any expend.itures woul-d. influence many

10_.*"The interrelationships, along with the three methods of
analysis, form the framework to determine the effects of ed.ucational
expenditures on the Interfake Area.
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d.ifferent d.iseiplines, but in this analysis the econonic results will be

enphasized" Some sociological consequences and implications will also

be discussed"

To aehieve the main objective, three relationships must be analyzed'

naroely:

I. The estination of the regression coefficients to deterroine

significant variables which affect dropout rates.

2, the determination of the effects of educational expenditures

on area sales and incomes by use of an input-output table"

3. The calculation of present value equations of benefits and

costs to determine the economic returns associated. with higher levels of

education.

The objective of the study will be attained by cornbining the

soLutions of the three relationships defined. above.

CONTRIBUÎTON OF TIIE STUDY

The eontribution of the study will be to facilitate policy-

makers with decisions concerning expenditures for education in the

Interlake Àrea. The mod.el is designed. to examine two aspects of

educational expenditures, namely, the effects on the student and the

econonic effects on the area. The nodel also shows the net benefits

attributable to increased education. The quantification of the model

will point out two things: the area of edueation where funds should be

spent to encourage stud.ents to remain in school, and. the result that

the above expend.itures will- have on the area. Knowing this' the policy-

makers can determine, a priori, the effects of educational expenditures

and can compare these effects to other t¡les of expenditurãs in the area.



CHAPÎER IÏ

REVIEI,I OF THE LÏTERAÎURE

THE IN\TEST}IiENT-CONSUIIPTION D]CHOTOMY

Before analyzing the ed.ucational expenditures of the Interlake

Area, it nust be decided whether these expenditures relate to consurnp-

tion or investment" This decision will determine the methods of

analysis used. in the mod.el. Ilovr ean the investrnent and. consumption

portions of educational expenditures be separated?

The d.ifference between physical capital and. human capital is

that physical capítal is usually considered as an investnent good.,

whereas human capital is both an investment and" consumption good. As a

consumption good., ind.ividuals obtain pleasure through increased know-

led.ge; ed.ucation can also yield a series of returns in the futurer and.

is therefore an investment good.l

To classify the consumption and investnent component of ed.uca-

tion, various nethods have been described:

1. Income elasticity--alI expenditures on education are assuned.

to be for consumption purposes and the amount of ed.ucation demand.ed. as

I-Bruce W" l{ilkinson, ,
Occasional Paper No. 4 (Ottawa: Econonics and. Research Branch, Depart-
nent of Labour, Lg65) ¡ p" '...
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income i-ncreases is ca1culated.2

2. Separating expenditures on high school and. beyond. fron

elementary school expenditures--it is assumed that elementary sehool

expenditures are of a consurnption nature, while expenditures beyond.

elernentary school are investment expend.itu""".J

3. Count all outlays Ín ed.ucation as investment--this inethod

assruìes that aII education contributes to potential productivity, and

every person is a potential menber of the labor force and represents an

investment in hunan capital. From this method a roaximun capital value

can be cal-culated.4

0f the three methods of separating the income and investrnent

components of human capital expenditures, the thÍrd nethod is likely to

be the rnost useful, although none of the three are without problerns.5

6Vaizey- concludes that education should be conpulsory up to a

certain age because education has a red,istribution effect between income

2^.-Studies have been camied out to measure the income elasticity
of education, i.e., the change in d.emand for ed.ucation as income in-
creases. See Conrad. 1^I. Sigurdson, 'tAn Analysis of the Ed.ucational
Effort of a Single Enterprise Cor¡munity: Lynn !ake" (unpublished.
IrÍasterts d.issertation, University of ]{anitoba, 1970); see also John Bock,
'rAn Analysis of the Educational Effort of a Single Enterprise Conmunity:
Flin Flon'n (unpublished. I{asterrs d.issertation, University of l'lanitoba,
I9?O). A study by Brazes obtained. an income elasticity of .lJo while
Schultz obtained an income elasticity of 5.5" See ÌIilkinson, op. cit.t
p.8.

JNo stud.y using this method of separating consumption from
investment has been found" Ibid., pp, B-9.

4tti" roethod of analyzing ed.ucational- expenditures is used. by
Wilkinson, ibid", Ch. II"

tr

'rbid. r pp" B-9,

6ronn Yaizey, "Criteria for Public Expend.itures on Ed.ucationrrt
The Economics of Education, eds" E.A.G" Robinson and John Vaizey (New

YorÈ: st. Marti".@-g66), p" 455.
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groups. Burkehead.T 
"oro"" 

to the sane conclusion as Vaizey, but mentions

how red.istribution oceursc Inposing a certain amount of education on

lower-incorne people will red.istribute incone if they do not pay taxes to

support education" The conclusion that lower-incone people would likely

obtain less education without cornpulsion is one inference which can be

drawn from Siemen"'B stud.y of family factors. Generalizing fron this

conclusion, one roight conclude that lower-income people nay not take

advantage of education beyond. the prescribed. níninun. This nay tend to

red.istribute some of the benefits of education tol¡ards the rniddle-income

people who have the greatest power in determining educational spending
o

and. standard-s " '

The conclusion which can be d.rawn from these statements is that

if lower-income families take advantage of the educational facilities by

going beyond the prescribed ninimr:m, income red.istribution towards

lower-income people will likely occurc 0n the other hand, if only the

prescrJ-bed nininu¡n edueation is obtained, then the income will be red.is-

tributed. towards the ruiddle-income people.

Because of the d.ifficulties of separating the consumption aspect

of education from the investnent aspect, this study will assune that

education is an investment good. Considered in this vray, education can

7_'Jesse Burkehead, Public Schoo1 Finance, Econonics and Politics
(Syracuse, l,Iew York: Syr"cuse University lress, ffi

I-Leonard- B. Siemens, The Influence of Selected Farnilv Factors on
the Educationaf and Occupational Aspiration Levels of High School Boys
and. Girls (lrlinnipeg, Manitoba: The Faculty of Agriculture and Home

ncoñoãics, University of l4anitoba, 1965)r pp. 6L-62.
gv"iu"y, op. cit,, p. 456.
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be expected. to contribute to growth" A measure of this contribution is

need.ed-,

I{EASIIRTNG EDUCATTONAÏ, PRODUCTÏVIÎY

there are five indicators mentioned in the literature that are

used as surogates for the prod.uctivity of educati.on. The five indica-

tors are: years of schoolingn cost of productÍ-on or replacement, d.is-

counted value of future earnings, cost-benefit analysis and the residual

approach. These five rnethods i.¡iII be briefly described below.

In Years of Schoolirrglo--tt is possible to obtain a total of

all the years of education in the economy. However, a better method is

to determine the average level of education of a1l occupations in the

entire work force. Neither of these nethods aecount for the nonetary

values of educational investment which is often more essential.

2" Cost of Prod.uction or Replu".r"nt1l--The cost of production

nethod of calculating human resourees involves pricing the capital at

the cost of the resources for one year; the cost of replacement is the

cost of resources needed to replace the capital at present. Either

nethod can be used depending upon the purpose of the stud.y.

The nain problen with this approach is in deter¡nining the method

of measuring foregone earnings. Foregone earnings should be included as

a cost, since a person continuing school is losing income that would. be

earned. if he were enployed."

lotr,Iirt irr"on, opo cit. ¡ pp" 9-lo,
Ilrbid. r pp. 10-16.
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However, there are problens involved, such as how to deal with

unemployment, and. hovr to account for the individual's capabilities in

deternining what his income would be if he were working" There is also

the problero of determining societyrs benefit from inereased levels of

education. All of the other eosts, such as teacherrs sal-ariesn operation

costs and. incidental- expenses such as books or travel, are easily

neasured.

1. Discounted. Val-ue of Future Earni.ngsl2--Tti" method consísts

of discounting to the present the value of a persont s lifetime earni-ngs.

The problem associated. with this analysis lies in pred.icting the future

earnings of the individual" Many structural parameters of emplo¡anent

could greatl-y affect the outcomes. Another problen lies in d.etermining

what interest rate is to be used. to discount future earnings" The higher

the interest rate, the smaller the present value. As the interest rate

plays such an Ímportant Tole, there is much discussion as to which

interest rate should be used. There are also some non-monetary gains

attributable to ed.ucationo and when a present val-ue of future earnings

has been found, the analysis will not account for this and the benefit

will be biased d.ownward"

4. Cost-Benefit Ana1y"iull--A cost-benefit analysís seems to be

an app?opriate tool to neasure the r,¡orth of ed.ucation programs. Àtthough

a very good measuring tool in theoryo the application of benefit-cost

I2*. ..
J- D10'. r PP "

11^--Burkehead,
of Public Education

t6-25.

op. cit.; see also Charles
( Carnbrid ge, Massachusetts :

S. Benson, The
Riverside Press,
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analysis to ed.ucational expenditures has several serious d.ifficulties,

namely:

(") t'{a.ny of the benefitso especially t}rose to society,

and the consumption aspect of education to the individual are

not quantifiable" Even íf some of the benefits are quanti-

fiable many are difficult to identify"

(¡) The returns to educational- investment occur over a

long period of tine and can only be estimated very crudely, and.

rqith such a long spread. in returns that the -questions of v¡hich

interest rate is appropriate becomes dominant.

(") Although estimates of manpovrer requirements have

given indications as to the direction of educational- spending,

the relationship between skilled manpor{er and output is complex

and subject to qualification,

This type of analysis is suggested by both Vaizeyl4 ord Burke-
l5head,-- Burkehead concludes that benefit-cost analysis would be good,

for comparing similar projects, but not as good for measuring multi-

purpose projects. Yaizey points out the many difficulties of using

benefit-cost analysisu and- concl-udes that using such an analysis will

not answer the question of how much ought to be spent on ed,ucation,

The Economic Councill6 ,.l."e" an internal- rate of returnl7 ,o

14,_- 'Vaizeyu op" cit" o p, 457.

l5Burkehead., op, cit", pp. B-IO"

16----Economic Council- of Canada, ision l"laki An
tion Resources Policies , Eighth Annual Revieru 0ttarva:

Queenfs Printer, l-97].) r pF" 2O5-2I3"

17_.-'The internal rate of return is the interest rate ¡¡hich equates
benefits and. costs.
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measure the returns to society and individ.ual- by areas of Canad.a. It

is mentioned that the purpose of education is not solely an investment

objective, and that the rate of Teturn must be interpreted. cautiously as

it measures only the investment aspect of education. Horvevern there is

afso cultural development and. equality of opportunity goals which must

be achieved, Tt is not mentioned how these two goals can be measured"

The difficulties with this type of analysis are the same as for calcu-

lating the benefit-cost ratio"

5. The ResÍd.ual Appron"hl8--this measurement technique is used

to determine what part of increased output can be attributed to increased

inputn and that amount which cannot be attributed to increased input is

called the residual. One important part of the residual is education,

as it increases the quality of the work force,

The resid.ual approach is most often used as a surogate for

educational productivity. Schultzl9 measuïes economic gror+th between

1929 and 1957 for the United States. He concludes that in the period

1929 to 1957, education contributed between 16.5% anð. ZAÁ to economic

growth, This supports Dennisonrs cl-ain that education contributed about

2I% of economic gtorth.20

This method of calculating educational productivity is críticized
)1

by Burkeheadr-' because it is impossible to separate educational returns

l8tlirkirr"on, opo cit.o pp" 25-27.

l9Th"odote tri" Schultz, The Econo¡oic V-alW.-g.{.-Educatio-n (}rew
York: Columbia University f""="

2oïbia., p. 44.
2lBrrrkeheado op" cit", po 6n
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from other personal- characteristics such as, sex, ability, background,

and other sociological, psychological or environmental- aspects,

^22Benson-- agrees that education plays an irnportant rofe in increasing the

productivity of a nation, but conclud.es that education wíth respect to

increasing productivity must rest its case not on carefully tested

hypotheses, but on general assumptions that the quality of sehool pro-

grams helps the economy in its search for greater efficiency.
)\VlilkÍnson*- concludes that although these residuals are an imperfect

measure, the analysis has major contributions and research should con-

tinue along these lines to refine this technique,

The conclusion that foll-orvs from the above discussion is that

al-L the methods of cal-cuLating educational prod.uctivity have some prob-

lems of measurement, and the use of any one methodo although it woul-d.

give sone indication of the productivity of education, would not be

precise 
"

It wouId" not be feasible to use the resid.ual approach in this

study, as the system of accounts needed for the Interlake Àrea is not

available. To measure the effects of greater amounts of education, this

stud.y uses a eonbination of truo methods--the present val-ue rnethod and a

net benefit calculation" The present value of future earnings and the

present value of future costs are calculaterl; from this a net benefit

is d.erived..

22^--Benson, op, cit., pp" 144-15L.

"\riilkinsone opo cit.o pp. 22-27,
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EDUCATÏON ÏN AREÀ DEVEIOPI,IENT

Educational expenditures have a twofold. effect. The first is to

create employrnent and income for the area, and the second. effect is to

increase a studentrs future earnings by increasing education 1eve1s,

thereby aid.ing area d.eveloprnent, The latter effect i-s discussed in this

section.

The Economic Council of C"rrað.^Z4 d.iscusses regional differences

in ed.ucation. ft is stated that the incomes of people tend. to be

closely correlated to the extent of schooling. It is also mentioned

that the rates of return on educational investnents compare favourably

with other investments. T*.eten25 concluded that, although short-run

returns to education may be insignificant, long-run expenditures are a

worthwhile investment for alleviating rural poverty.

ïn the EÍghth An¡ual R".ri"rr26 rates of return to education are

quantified.. These rates of return are calculated. for society, for

individuals, for high schools and for universities" The rate of return

for ind.ividuals and. society tends to be greater for high school students

in the Atlantie p"o.rirr""".27 Society's and individualrs returns from

university education rriere sinilar for all regions of Canad.a, although

24^-'Economic Council of Canada, Perspective 1975, Sixth Annual
Review (Ottawa: Queenrs Printer, Ig6g)m

25llrthu" G. Trveeten,
Poverty, U" S. Department of Agriculture, Àgriculture Economie Report
N". liï'(\rlashingtãn, D.C. Goveinment Printing Office, L96'l).

26E"onorj-c Council of Canad.a, Eighth Annual Review, pp. 205-2l1"

27ïbid", chart 9-zo p^ zo9.
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the Atlantic provinces now have the Lowest returns.

ïn the Sixth Annual Reviewr23 quality measures of ed.ucation such

as student-teacher ratios, teacher qualifications, stud.ent retention

rates, expenditures per student, and. also various types of institutions,

systems, programs, and- curriculums are discussed. In their analysis, the

Economic Council evaluates the differences for 1966-6'1, and brings out

the varíance between provinces. No conclusions are drawn for policy

recommendations from their evaluation, but they point out directions for

further research. The Council also notes that variati-ons within the

province are not examined; but these differences could vary even more

drastically than those among ptorrirr""",29

These variations within the province cou1d. be one reason lrhy

some areas are und.erdeveloped." SpitzeJ0 concludes that underdeveloped.

areas are usually rural areas; one reason for this is that rural area

people are generally less knowled.gable of the various opportunities

available than are urban people" Rural people, therefore, are at a dis-

advantage because they have a lower level of living and are relatively

isolated from the larger public service facilities, Also, due to their

isolation, rural people have much less accessibiì-Íty to the communica-

tions ned.ia, which in turn reduces the knowledge of occupational mobility.

the lack of response to knowledge of occupational nobility may be caused

28E"onoouÍc Council of Canada, Sixth An¡ual Review, pp. I32-L16,

29rbi¿., p, 210.

JOR.E.F. Spitzeo 'rProblems of Adequacy in Rural Human Resource
Concepts and. Accomplishnentsrtt
ed. Iorva State Center for Agriculture and Econornic Develop-

Iowa: Iowa State University Press, 19?O)

Developnent
Develooment.
nent (Anes,
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by the large amount of assets the farmer has, ruhich limits his exit fron

this type of emplo¡rment"

l:,Iot only are the rural- people at a disadvaniage in terns of

knorvl-ed.ge of avail-able opportunities, but they may have an inferior

educational position because lor¿¡er incomes permit fev¡er expend.itures and

savings. Lower l-abor returns are líkely to be nore common in ruraL

areas.

As well as having loi+er incomes, rural areas must pay higher

costs for educating their youth than do urban people, These increased.

costs, due to transportation, smaLl-er unit sizesu and an increasing

range of courses, are placing great burd.ens on the rural p"opt".JI

It follows from Spitzers conclusion that one method of aIlevi-

ating rural poverty l+oul-d. be to provide better ed.ucational facil-ities at

a cost which can be borne by the rural areas. This would- mean sorne type

of red.istribution from urban areas to rural areas, thereby helping remove

the isolation barrier of rural- people"

The question that is often asked is l^¡hether lor'¡ incomes cause

poor education or whether it is because of poor education that incomes

of these people are Lorv" Some authors contend that it is the family

background that has the greatest effect on educational achievemento and

the nethod of breaking this vicious circLe is to alleviate the econornic

and. social difficul-ties of the farnil-ies. For example, in a report to

the President of the United States on minority g::oups, it r+as conclud.ed

5t'*In Hanitoba, the Foundation Program red.istributes revenues to
rural areasô The Foundation Program pays approximately 75 percent of
total cost v¡ith the local school d.ivision paying the other 2l percent.
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that the stud.entrs background v¡as the important variable in educational

achievement. ït was stated thus:

This is not to say, of course, that schools have no effectu
but rather that what effects they do har¡e are highly correlated
with the individual studentrs backgroundn and with the
educational background of the student body in the school;
that is, the effects appear to arise not principally from
factors that the school system controJ-s, but from factors out-
side the school proper" The stinulus arising fron variables
independent of the student background factors appears to be a
weak one"12

SextonrsJJ 
"trray 

of an urban area conclud,ed- that much of the

reason for poor academic achievement was d.ue to the l-ack of proper

facilities (not only ed.ucational facilities, but recreational and cul-

tural- ones as well) in the ghetto areas" It was thought that alleviating

the social and" economic problems of the area would likely help in Ies-

sening the discrepancy between the more and. less affluent parts of the

city, If you d.ecrease the ghetto peoplesr plight by increasing their

incomes and" improving social conditions of the area, this will raise

these peoplesr ed.ucationaL achievements, thereby helpÍng the children

escape the ghetto.

It{any of the social problems of the ghettos in large cities can-

not be generalized to the poor rural- areas, but one important factor is

common to both, and that is incoroe. Raising peoplers income Ín both

areas is one step towards breaking the vj-cious circle in l'rhich lolu-income

Report
4O2 of
tional
p" 1r2.

Press n

52Jm"" S. Coleman et aI,, Equafity of Educat ;
of a Survey, subnitted to the President and Congress und.er Sec.
the Civil Rights Áct of L.964, by the National Center for Educa-
Statistics (llashíngton, il.C,r Government Printing Office, 1966),

'l'ì / --"Patrícía Cayo Sexton, Ed.ucation and Income (New York: Viking
Tne. , 1966),
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people tend to have 1or¿ educationaL achievement, and that lor^¡ achievers

become lot'r-incorne people in the next generation.

From the literature reviened., it rvas decided. to consider ed-uca-

tional expend.itures as an investment. If educational expenditures are

an investment, then a measure of its productivity rnust be obtained,

Dropout rates were stated to be an objective of the education systemn

and the effects of lower d.ropout rates will be measured by using present

vaLue equations and a net benefit ca1cul^tion,14 AIso, it rvas concluded

from the literature reviewed in this chapter, that area development can

be achieved by improving the social- and. economic conditions of the

35area"

J4In ttri" stud-y education is used. at three different levels"
the regression equationo high schools are used as the necessary obser-
vations" Expenditures for Grades T to XIT are used for the input-output
calculations. Benefits and" costs are cal-culated, fro¡n Grades 7-B to
university for the net benefit cal-culations"

36'-The input-output table, which is a method of measuring area
developrnent, is d.iscussed in Chapter III.



CHAPTI]R ÏTI

MODE], FORITiUIATTON

The regressj.on equation results test the hypothesis that aspir-

ations (measured in this stud.y by a surrogate: inco¡oe of the parents

averaged. over each town) and./or the quality of a school will encourage

students to remain Ín school for a Ìonger tine. The dropout rate is the

dependent variabre in the stud.y. Aspirations, three quarity measures,

and the fraction of the high school population which is of fndian or

Metis descent are the independent variables. The quality varj-ables are

teacherrs sal-aries (a surrogate for teacher qualifications) and, a ranking

of courses and extra-curricular activities avaiLable at each high

school.

Ïn this chapter three methods of analysis are considered.. The

regression equation is discussed. with respect to the six ind.ependent

variables. The input-output table and. the present value equations are

set forth and some of the problems associated with their fornulation

are discussed.

REGRESSION EQUATION

In this study' dropout rates are considered to be a link between

the quality of education, social and. economic variables, and the future

earnings of students. Dropout rates are also a t¡rpe of prod.uctivity

neasllrer in that the objective of schools is to d.evelop student abili-

ties, thereby making the students better employees. rf an increase in

2T
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the qual-ity of education rnakes a student rern¿ri n in school for a longer

period of time, then he l^¡ill- 1ikely be a rqore empJ-oyable person. It is

assumed. that greater anounts of ed.ucation er¡uip students to do better

work. Therefore, it can be said that the dropout rate is a measure of

the education system's prod-uctivity.

One factor rvhich affects dropout rates is the income of the

parents" A stud.y deaÌing with this factor was conducted in the United

States; it shorved- that in J-arge urban centers dropout rates and income

cÌass tend. to be closely rel-ated.I Lor,¡er incorne people generalJ-y have

poorer facilities, more poorly qualified teachers, over-crowded. schools,

fer,¡er recreation areas" Lov¡er incorle people have a rdorse educational

and. sociaf environnent, and this puts their chifdren in an inferior

position of fearning from an early stage. Therefore, these students

tend to fall- further behind the stuC.ents of higher income famil-ies, It

would seen that these students tend to give up, that is, they lose their

aspirations" the applicability of these results is not roentioned in

this study, bui it would, seen that these differences may also occur

betrrreen urban and rural- populations.

The conclusions arrived at by Guest2 Ìend support to a stud,y by

Siemens and. JacksonoJ vrhich deal-s with the fuLfj-l-l-nent of stud.ent

1_*Patricia. Cayo Sexton, Ed.ucatio¡ and Inco_lne (Nevr York: Viking
Press, Inc., \966),

2-Harry Ii. Guest, A Study olStude¡t itithd.ralraIs Frqn öc.rools in
tti" l'¡i-rnipeg' Sctroot Di.ris

Jleorr"rd B, Siemens and. llinston J. E. Jackson, Edqcatio4g! P-Laqp-
and Their Fulfillment: 4 Study of Selected l_Ilgh School Students in
--::----z:i'.lqn_ftobg (llinnipeg, I'ianitoba: The Faculty of Agricul-ture and Horne
Economics, University of Manitoba, 1965)"
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aspirations--the higher the studentrs aspirations, the greater the

chance that the student will fuIfill his aspirations. Guestrs study

found. that of tihe 67/, aspiring to go to university, onLV 3V/" withdrew.

Cornparing the four couïses offered, rre can see that v¡ithdral¡als increase

as aspirations decrease. llithd.rawals from the u¡iversity entrance

course were 6"3%, general course dropouts totalled- l-5.q", and ind.us-

trial and conmercial courses withdrawals were 24"4/" and. 26,6/o respec-

tively.

As nentioned earlier, the study by Siernens and. Jackson supports

the conclusions that the higher the aspirations the better the chance of

fulfil-ling oners aspirations. Cornparing percentages of fulfillnent by

various levels it was found that:

of those planning on university entrance 6{o enroLJ.ed'

of those planning on teacher training or nursing 5Úo enrol.Leð-

of those planning on business or technical training 35% enrolLeð.

This study also found other variables related to fulfillment of

aspirations. ft was fou¡d that more Protestants tend to fuIfiII their

aspirations compared to Catholies. îhe stud.y showed that 55% of the

Protestants and. 2Y/. of the Catholics fulfilted their pIans" ft ivas also

fou¡d. that ethnic origin r¡as a significant factor"4

The author suggests four main reasons for non-fulfillnentt

namely:

L'ït is
related" to past
cantly rel-ated.

interesting to note that socio-economic
high school plan fulfillment, although

to student aspirations.

status was not
it was signifi-
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1. The studentrs innate ability--ï.Q.5

2o The financing of an extended period, of training.

7" The motivation of the student"

4. The social acceptance of such training by the studentrs

elders anil peers.

One of the reasons for non-fu1fillment is student motivation or

aspiration. Two studies were completed on Ivianitoba high school studentsr6

one dealing with school-related factors, while the second deals with

fanily-related. factors and. their effects on, or relationship tor student

aspirations"

For the relationship of school-related factors and aspirations,

eight variables were tested and the conclusions were:

1o There is a variation between rural and. urban youth aspira-

tions, with urban youth having higher aspirations.

2. There is no consistent relationship between aspirations and

the distance from the school or the number of schools attend.ed.

1. Genera1ly (except for low S.E.S.?), the higher the I.Q.,

the greater the aspirations.

tr
'For a discussion of I.Q. tests as a measure of innate ability,

see a stud.y by Patricia Cayo Sexton, Education and. Incone (New York:
Viking Press Inc,¡ 1966); see also Richard Hernstein, "I.Q.r" !b9
Atlantic Monlblv, September, 1971, p, 55.

6_-Dennis P, Forcese and Leonard B" Siemenso &@þþ!gþ!
Factors and the Aspiration Levels of Manitoba Senior Hieh School Students
(l{innipeg, Itlanitoba: The Faculty of Agriculture and. Hone Economics,
University of Manitoba, 1965); see also leonard. B" Siemenso The Influ-

n the Educational and. Occ
Aspiration L,evels of Hieh School Sovs and Girls (tr{innipeg, I,lanitoba: fhe
@ture and- ttòre ncororics, Univ"rsity of Manitoba, 1965).

'7'S.E.S. is soeio-economic status.



25

4. High school exarnination grades were most consistently

related to aspiration levels--especially for Grad.e ÏX students'

5. For the lor+ S.E.S. group, the more teacher encouragementt

the higher the aspiration"

6. For mid.d.le and upper S.E.S. groups' the greater the extra-

cumicular activities, the higher the aspirations.

For the farnily-related factors, the conclusions hrere that educa-

tional and. occupationaL aspirations for boys and girls are related. to the

following variables:

1. Socio-econornic status of the parents.

2. The occupational status of the father.

1, The level of the father's (and. mother's) educational- achíeve-

nent for boys and only the fatherrs ed.ucationaL achievement for girls"

4" The strength of both the fatherrs and rnotherrs encouragement,

It was found. that the religious background of the boys influenced

aspiration levels, and. also that boys in towns with a population less

than 500 had higher aspiration levels than those in towns with a popula-

tion from 500-2500. For girls, the larger the town, the greater the

aspiration.

An attempt was mad.e to d.irectly incorporate aspirations as a

variable in the analysis. Data were availabLe shouing the aspiration

leve1 of stud.ents in the Interlake Area in 1964 from a study conducted.

R
by Siernens." There were two reasons for not conpleting this specifica-

tion of the regression equation.

B^.-Siemens, opo cit.
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I. The dropout rates for 1964 had to be computed using the

Department of Ed.ucation records. This was to be acconnplished by deter-

nining whether a student was promoted from the grade he was registered

for in the spring term to the next grade in the faII tern. This was not

an accurate method as it d.id not account for the stud.ents transfening in

or out of schools during the su¡omer rnonths.

2. The aspiration of students in the Interlake Area did. not

inelude Selkirk in the 1964 study. Selkirk is a significant part of the

Interlake Area as d.elineated. for the purpose of the Interlake studyn and.

therefore should. be included"

Aspirations are a very inportant variable in the equation as

they represent rauch of the hone environment of the student" As this

study uses secondary source data, it is impossible to use aspirations as

a variable. For each town the average income of the parents is used as

,9a surrogale,

I{YPOTIIESES

Income is needed. as a variable because it represents much of the

attitudes tor'¡ard.s school whieh are d.erived fron the hone environment.

As was found in Siernenrs stud.yo the higher the S.E.S. level the higher

the aspiration, so this would indicate that high schools in more afflu-

ent towns would tend to have lower dropout rates. Hígher S.E.S. people

tend to encourage their children to obtain nore education and. are also

financially capabte of helping their children to go through school"

9A 
"or".lation between the S.E.S.

in Appendix ¿ to indicate that income is
scaLe and incomes is presented

a surrogate for aspirations.
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therefore, it is hypothesized that the higher the average town income

the lower the dropoot 
""tes.10

It can be argued that the income variable must affect the drop-

out rates and. not vice versa, as a student who drops out of school would

not affect his parents' irrcote.ll Tf this statenent is generalized. to

the town, the d.ropouts of a high school cannot increase the average

income of the people in the tov¡n. Dropping out of school nay affect the

future income of that student, as ¡reIl as his childrenrs aspirations,

but the relationship cannot be reversed., It is therefore justified to

regress dropout rates upon the incone variable"

There are three variables used to measure the quality of schools.

In all three eases, sorne type of measure had to be found to represent

quality in a nr:merical sense. For teacher qualificationsr the salaries

of the teachers *"". r""d.12 Both of the other varíab1es, namely,

courses available at the school and extra-eurricular activitiesr are

measured. using a scale to represent respective arnounts of each variable

available at high schoolsn It is hypothesized. that the higher the !Íage'

the better the teachero the more interestÍng and appealing the subject

natter r'¡ill be, and the raore the teacher vrill líkely encourage the

10.-'A student aspiration variable was used
by the Econornic Couneil,

Revier¡ Ottawa: Queenrs PrinteroHumen Resou¡qeq Policies, Eighth Annua1ffi
11_. .*-This is assuming that the student who drops out of school does

not give his parents his incone, Disposable income of parents nay changet
but not their net income"

L2^ ---Salaries are not an
available stand.ard. A prinary
students and supervisors rate
source data are being used. in

ideal measure, but there is no other
source could be developed by having

teachersr abilities, but only secondary
this study.

in a study caruied out
Anolieation to
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student. This raises the aspirations of the student, as was shown in
l3

Siemenrs study.-' For the other two quality variables, it is hypo-

thesized. that the greater the range of courses offered, the more chance

that the student will find a suitable course and. will therefore tend. to

remain in school for a longer tirne. The sane hold.s true for extra-

curicular activities, which should hold the studentrs interest and make

hin feel a part of the school atraosphere, which in turn should. encourage

the student to stay in school.l4

The fifth variable, the percentage of the high school stud.ent

population which are of Indian or Metis descent, is used because it is

felt that Ind.ian and [letis people tend to have lower aspirations than

other nationalities. this is due to the social environment in which
Itr

they live.*/ lt is hypothesized. that the higher the percentage of high

school students of Ind.ian and. I,letis descent, the higher the dropout rate.

The size of school, a sixth variable used, is hypothesized to

vary inversely with d.ropout, that iso that the larger the school, the

lower the dropout rate" The reason for this is that larger schools have

nore facilities and. it should. be easier for a student to find. the com-

binatÍon of courses which he p"efers.16

lJFot"."" and Sienens, op. cit., pp. 18-19

l4siril"" variables to these three are used. in
Economic Couneil, op, cit., p" 2O4.

L5_.--It is felt that this variable is particular to this area and.
should. be includ.ed. in the anal-ysis.

16.--A study by Jesse Burkehead,
and. Politics (Syracuse, New York: Sy".
62, uses size as an independent variable. The dependent variable was
expend.iture per pupil.

the stud.y by the
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The above hypotheses can be summarized. in the following table:

TABIE I

SI]M]'IARY OF HYPOTHESES

Variable
Number

Variable
Name Hypotheses

x^ Average torvn income The higher the average tolrn income,t the 1ov¡er the dropout rate

x2 Teacherrs average salary The higher the teacherrs average/ by town salary, the lower the dropout rate

x, Courses available The greater number of course op-4 tionso the fower the d.ropout rate

xE Extra-curricular îhe greater the number of extra-t actívities curricular activities, the lo'¡er
the dropout rate

x. Percentage of high The greater the percentage ofo school stud.ents of Ind.ian and lletis students in a high
Indian or l,letis school, the greater the d.ropout
d.escent rate

*.1 Size of school The larger the school, the lower
the dropout rate

The algebraic representation can be stated" as follows:17

1) Xt = oo - bI *Z-b2*1-b3"4 - b4 *5 * b5 xU -bU x,

where X.., = dropout rates--neasured. by the mrmber of dropouts d.ivided.t by the size of the sehool;

*Z = average income of each town--measured in dollars;

1.7-'Îhe source of the data and the ¡nethod used to compile the
data are discussed in Chapter IV.
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x- = average teache¡rs salaries--neasured in d.ollars;)
x¡ = courses available at each high school--measured using
- a scale from O - 4i

x- = extra-eurricular activities available at each high) school--measured by a scale r,¡here each extra-
curricular activity is equal to "1;

xA = percentage of the high school population who are
" of lnd.ian or ltletis descent--measured. in percentage; and

x.7 = size of the high school--measured. by the number of
' stud.ents"

INPUT-OUTPUT TABT,E18

Previous studies have used input-output tables as a tool to

neasure the effects of expenditures on a d.efined u.""*.19 In this study,

the input-output table formulated. for the Interlake Area2O of Manitoba

is used. to d.eternine the effects of educational expenditures on the

areac As the fornulatiorr2l of the input-output table is not includ.ed in

this stud.yo a brief d.iscussion of its features and problens will be pre-

sented"

18^--A discussion of the data nay be found in Chapter ÏV.

19H. B. Chenery, rrDevelopment Policies for Southern Ïtalyr!r
ReEional Analvsis, ed.. I. Needlernan (Great BrÍtain: The Chaucer Press,
ffiirliam H. Miernyk, on a
Lá""í'E"orrow (Pa"sons, llest Virginia: I,/icclain Pm

2ottri" table is taken from: James a" t{acMillan and. change-Mei
Lun 'tRegional Development Planning and. Evaluation: An Impact Analysis of
Manitobars Interlake Area Developnent P1anr" Research Bulletin (Winnipeg'
Ilanitoba: Department of Agricul-tura1 Economics, University of l,lanitobao
I9?I)r pp" 42-45"

21Fo" the forrnation and appraisal of input-output models see
Hugh0'Nourse,@(Toronto:McGraw-Hi}1'196B),ch.6;
see also C. I,l. Tiebout, "Regional and Interregional Input-Output I'lodels:
An Appraisalrtr ReEional linalysis., ed. L, Need.l-ernan (Great Britain: the
Chaucer Press, m
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An input-output table ís used t'to shor¡ how the output of each

industry is distributed arrrong other industries and seetors of the

'Deconomy. "-' 1t also gíves the relationship between inputs of various

ind.ustries. The input-output relationships nake up the processing

sectors of the table" Àlong with this part of the tabl-eo there are the

payment sectors rvhich consist of gross inventory depletion, importso

pa¡rments to gorlernments, depreciation allov¡ances and households. There

is also the final demand sector, rvhich is autonomous from the rest of

the tabl-eo and this is the sector in which changes occur v¡hich have

effects throughout the rest of the table. Changes lvhich occur wiLL have

an effect on gross output, which is a measure of the total value of each

ind.ustry' " o.ltprrt"2'

There are many problems invol-ved. in formulating an input-output

tabl-e. some of these problems are: (t) the d.elineatíon of the ind.us-

tries--which ones should or should. not aggregate, an¿ (z) the units of

neasurement to be used are of three types--the direct and. indirect

nethod at prod.ucerrs prices and the indirect method. at purchaserrs

prices" Each method has its good. and bad. points"24 There are ar-so

many problems associated. lvith data collectíon and. classific"tiorr"25

)t--\Íillian H" i{iernyk, The Elenents of Input-Output ¡.nalySi-s
(Parsons, I,trest Virginía: n"rao

23fn" reference for this section is i{iernyk, ibid,r pp. 1I-I4.
Output in the Interlake table is measured in terms of sales"

/L-'-b'or further discussion of this point, see Richard Stone, tqp¡¿!-
Output and l{ational Accounts (Paris: organization for Economic Co-
operation and Development, 1961) ¡ pp. 4B-jL"

25_-.t'or further d-iscussion of these points see both the afore-
rnentioned books by Stone, pp, 33-46, and i,Iiernyko pp" 8-16_"
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PRESENT VALUE EQUATIONS26

It is h¡rothesized. that if a student remains in school and. sue-

cessfully conpletes a higher education levef, then net benefits measured

in terms of future earnings will increase. If it is assurned that the

difference in incomes of people at varj.ous ed.ucation levels is extended

over the remainder of their working liveso then these future benefits

can be measured in terns of their present value.

It Ís necessary for the benefits to accrue for more than one

year to deterrnine their stability. Also, working life tables are not

available for the Interlake Area; therefore, it rnust be assumed that

working life tables for the prairie region developed fron the 196L

Census are relevant. The present value of the benefits are then measured

27
a.S TOIIOWS:

2) PBf = Bf

the present value of benefits accruing to tte kth
ind.ivid,ual;

the benefit accruing to ttre kth ind.ividual;

the rnean expectation of the l¡orking life of the
kth ind.ividuar of age x;28 rnu

where PVB* =

Br=
N=x

26Drt^ needed for the equations are d.iscussed in Chapter IV.
27J"r"" A. MacMillan, Leo A. Bernat, and. John J. Flagler,

rrBenefits and Costs of l4anpower Services in the Interlake Rural Develop-
nent Arearrr Research Bulletin (Winnipeg, Manitoba: Departraent of Agri-
cultural Economics, University of Manitoba), p. 42.

28!to"king life tables are available for the prairie region based
on the 1961 Census; see Frank T. Denton and Sy1via Ostry, I¡Iorkine Life
Tab1es for Canad.ian Males (Ottawa: Queenrs Printer, fgOb);-
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T = a selected rate of interest.

îo deterrnine the present value of the costs of educati-on, the

following formula is used,,29

^¡rcÐ pvcK=*+#+a...+ 
"#

rshere PVC-- = present value of the costs of the kth inaivid.ual;
K

C_ = cost of the individ.ual's education from year I to n;
n and

r = selected rate of interest"

This fornula is used because C*, the cost to the ind.ividual,

changes over time d.ue to changing opportunity costs as his education pro-

gresses. The costs in this nodel incl-ud.e the opportunity 
"o"t"Jo 

of the

studentn which is measured by the average salary for each grad.e 1".rel11

and the cost of the individualrs education.

Particular assunptions needed for the application of the above

model to the benefits and. costs of education in the Interlake are:

l. Because social benefits and. costs are extrenely d.ifficult

(it not impossible) to neasureo they are assumed. to be equal"

2" The benefits and costs to the parents are assumed to be

equal.

29D.,rid G. Quirin¡ !@QaBitel Expenùitr4e De.g.i.Ëig (Honewood,
Illinois: Riehard D, Irwin ffi

,Ofni" is assuming that a student d.ropping out of high schootr
will definitely get a job"

Jltti" figure is biased downward. as the Interlake is a depressed
area and viages could. be higher if the average wage for l¡lanitoba was used
for each leve1 of education attained,
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t. It is assumed. that the average amount of university training

was two years. There are 759 people in the Interlake who have sorne uni-

versity education and. only 277 who have a ð,.gr.".12

4. It is assumed that the cost of tuition and. books is paid by

each university studentrs sunmer earnings, that is, $100 of costs per

y"^".33

5. For the lower income bracket (Uelow $1500) and the upper

j.ncome bracket (above $9OOO), average incones for that bracket stated. in

The Interlake Fact. ïncome Data Supplernent are assumed to be equal for

each ed.ucation level-. For the intermed.iate brackets, the average of the

income bracket is ,.sed..J4

6. To calculate the present value of benefits for Selkirk, the

St. Andrewrs urban income distríbution by ed.ucation levels is used.

The St. And.rewrs urban classification includes Selkirk and Winnipeg

B"^ch.35

32C. F. Franingham, J. A. MacMillan, and. D. J. Sand.ell, The
Interlake Fact. Disest-(tlinnipeg: Hignell Printing Ltd.., f968); pp.
55-57.

331¡. L"" Hansen and Burton A. lùeisbrod., A New Approach to
HiEher Ed.ucation Finance (Mad.ison, Idisconsin: ttre University of Wiscor,-

500 figure rüas arbitrarily chosen.

34ü^k"n frorn C. F. Framingham, J. A. MacMillan, and. D. J. Sand.ell,
The Interlake Fact. Income Data Supplement (Winn:-peg: Hignelt Printing

3q--Ibid., p. 32. The reason for using Selkirk is to compare the
net benefits for the average of the Interlake Area and. the higher income
urban center in the Interlake Area.



Chapter IV discusses the

of the three nethods of analysis

lÎ"br* vTr in Appendix B

Al"so, scatter diagraros for each

CHAPTER IV

THE DATA

collection and techniques for each

in the nodel.

has all the regression data tabulated"
variable are in Figure 2 to Figure 7"

data

used-

REGRESSION DATAI

The data described in this chapter consists of the data neces-

sary for the derivation of the regression equationo the method of

analyzing the arears education expend.itures for use in the input-output

table, and the d.ata necessary to calculate the present-vaIue of benefits

and costs attributable to higher leveLs of education.

There are fourteen high schools Iocated. throughout the ïnterlake

Area" Data for the Gypsr:mvi1le High School were not available, there-

fore, there are thirteen observations for each variable in the regres-

sion equation. The regression equation consists of one d.ependent and

six independent variables r+hich have previously been identified, Each of

the seven variables will be discussed with regards to its source and its

method of computation.

Variable X, (dronout rate) was obtained from the Department of

Education r'¡ho haô conpiled tables which includ.ed. dropouts fron all

15
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schools in l{anitoba.2 the table classified

grade and dropouts were extracted for Grad.es

total number of dropouts was divided by the

dropout rate.

1dropouts- by school and

IX to XII inclusive. The

school size to obtain the

The d.ata source for variable x, (average town incone) was þ
Intertake Fact, Dieest.4 For each town, the rural farm, rural non-farm

and urban categories were used to obtain a weighted incorne figure which

represents not only the urban connunity, but the rural area as well,

because stud.ents come from both the urban and. rural areas. In instances

where towns have a high sehool, but where the town was not sufficiently

large to be classified. as an urban conmunity, the weighted. averages of

the rural farn and. rural non-farm categories lrere used..

Variable x, (teacher's average salary by town) was obtained fromt
the Department of Education record,s of teacherrs salaries for 1968-69.

The teacherfs salaries of each high school were extracted from the

records, summed., and. divided. by the total mrmber of teachers to obtain

the teacherrs average salary.

The fourth variablu, *4 (courses available at each high school),

was obtained by telephoning each high school principal and. inquiring

about the curricuh¡m offered at that high school" To measure the rela-

t'TabLes compiled by the Department of Education, Table V, School-
Dropouts by School, and. Grad.e, Manitoba. September 1, I96B-June J0, 1969.

7'Ibid., Dropouts are defined as tt...any individual ruho being re-
ported in a prescribed program of studies in a Manitoba school in
September, 1968, terninates his schooling without conpleting the re-
quired work. This definition exclud.es individuals who cannot continue
because of physicaJ- injury, illness or death,rt

4C. l'. Franingham, J. A. Macl{i1lan, and D. J. Sand.ell, þ
Interlake Fact, Ðieest (Winnipeg: Hignell Printing Ltd., 1968).-
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tive d.ifferences between high schools, an arbitrary scale was used.. The

number zero Ïras assigned to any high sehool that taught only the uni-

versity entrance courses. If the high school taught one of the available

course options it received the nunber one. If the high school taught two

options, then it received the mrnber two, etc. The five available alter-

natives were: the general- course, the cornrnercial course, the industrial

course, the vocational course, and the university entrance course.

1o get variable x. (extra-curricular activities available at)
each high school), each principal was asked for a list of the extra-

curricular activities available at the high school. Each activity was

arbitrarily assigned. the number of "I. For example, a school with four

extra-curricular activities woufd have a value of.4 assigned for that

observation,

Variable x, (percentage of the high school population who are of

fndian or Metis descent) was obtained. by askÍng each principal the

approxi-mate number of students ín that high school who are of Indian or

Metis descent. This nunber Ïras divided by the total size of the high

school and nultiplied. by 1OO to obtain the percent of Ind.ian and. Metis

students in that high school.

îhe d.ata source for variable x- (size of the high school) was
(

the Departnent of Education record.s. A sinple add.ition of the enrol-

ments of Grad.e fX to Grade XII inclusive for each high school yielded

the necessary figure.

INPUI-OUTPUT DATA

The government final d.emand sector contains expenditures nade by

the education sector. To d.etermine the effects of educational expendi-
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tures on the ïnterlake Area, the education expenditures nust be separated

fron the rest of the government expenditures.

To obtain thÍs data, each school division office Ïias surveyed to

obtain the expend.itures for the calendar year 1968. The data available

at the school division office includes expenditures mad.e outside the

Interlake Area. 1o separate these expenditures from those made in the

Ïnterlake Area, each secretary-treasurer was asked. to give an estimate

of the amount which was spent in the area. This same proced.ure was used.

for each school division in the Intertake.5

Each expenditure was classified into one of the seventeen indus-

trial sectors or the household. sector.6 fh" expenditures for each

sector r{ere srunmed over a1l the school divisions to obtain the final

demand vector of educationaL expend.itu".",T

PRESENT VALUE EQUÁÎTONS

To ealculate the present

ed.ucation, several variables rnust

value of benefits attributable to

be calculated to solve the present

tr/One school d.ivision, White Horse Plains, was not totally insid.e
the Interlake Area. To estinate the a¡nount spent in the Tnterlake, the
above nethod. of obtaining expend.itures was used, then a ratio of the
nunber of students in the Interlake Area attending schools in the lthite
Horse P1ains Schoo1 Division was divid.eti by the total nu¡nber of stud.ents
in the White Horse P1ains Schoo1 Division. This ratio Ïr&s applied. to
each industrial sector"

6lt i" assumed. that the teachers live in the Interlake Area and
spend. their wages there.

nrsee Table VIII, Append.ix B.
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value equation" these variables are:

8,, = the benefit accruing to the kth individual.lt

n = the nean expectation of the working life ofx the kth individ.ual of age x"

To calculate B*r the rnean salary was calculated. for persons with

the education levels Grades 7-8, 9-10, 11-12n technical vocation, and

university. Two B*rs rrere calculated, one for the Interlake and one for

Selkirk. The necessary data were extracted fron The lnterlake Facto

Incone Data Supplernent"S

To calculate the nean incoroe the nunber of households in each

trHousehold. Incone Distributionrt section was nultiplied. by the ned.ian

income of each section, These products were surnned for each education

1eveI, then divid,ed, by the total number of househol-ds in each respective

education leveI"

The other variable which needs to be calculated to solve the

equation is n*. 1o solve n*r the approximate age of students at each

education level was estimated, then working life tables rçere used to

obtain the mean expected working life of the individual, Substituting

these two variables into the equation along with a selected rate of

interest d.eternined. the present value of benefits.

For deternining the present value of costs, the sane rate of

interest as above was used and the only other variable required was the

opportunity cost of the student, CK" The opportunity cost used r.¡as the

average incone of the Interlake or Sel-kirk for the education level belor,¡

B--Framinghan, Macl4illano and. Sand.ell, op" citn, Table 21-C, p. 2,
the Bo. pertaining to the Interlake region, and Table 2IC, p, J2, fot
B* ne'itaining to Selkirk.

for
the
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the one being cafculated. For exarnple, the opportunity cost of a

student at the education Ievel 11-12 would be the benefits of the educa-

tion level 9-10. Substituting the cost and the interest rate into the

equation yield.s the present value of costs. To obtain net benefitso

the present value of costs are subtracted. from the present value of

benefits.

The data which has been discussed will be used to quantify the

three methods of analysis being used in the modeI.



CIÍJ{PTER V

EMPIR]CAL R.ESULTS

In the previous chapters the rnodel has been discussedo and the

data needed to quantify it has been presented. In this chapter the

enpirical results are presented and discussed,

REGRESSIOIü EQUATION

Regression results for the fÍrst equation showed that all re-

gression coefficients were not statistically significant at the 5 per

cent Ievel, that is, the null hypothesis that the beta values are equal

to zeto could not be refuted.. The reason for this occurence was that

the Selkirk observation had a correspond.ing higher d.ropout rate than

expected and, therefore, tended to result in large error terms which

woul-d. give a poor fit to the regression line" Selkirk was therefore

d.ropped fron the sarnple. It is an urban centre of 1O,0OO people' which

Ís nuch larger than the next largest town. It was thought that due to

the size of its high schoof (f 1256 stud.ents), students may tend to drop

out in greater m¡nbers because of the loss of identity associated with

a larger school.

The St. Laurent observation has one variable which gives the

equation much variance. The percentage of Indian and. i{etis students in

the high school was 50 percent, while the next largest percentage was l-O

percent" St. Laurent also had. to be dropped"

41
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A second regression equation vras run with Selkirk and. St.

Laurent omittedr thereby reducing the number of observations to eleven.

The result of this equation is:1

Ð xt = .t268go - .ooooll-x, - .000o¡5x3 - .o1L6g5xf, - .Olt}glx,
(.ro5oor) ("ooooro) (.oooore) (,orr+er) ("oz=ogs)

- :198329x.å+ + .OOO22Bxrx

(.rouge) (.ooorro)
R2 = .go4

îhe hypotheses for variables x, (average town incone) anti x,

(teacher's average salary by town) are not supported. For variables xo

(courses available) and. x, (extra-curricular activities), the hypotheses

are supported. at the 5 percent and I0 percent revels, respeetivery. For

variables x, (percentage of high school population of Ind.ian or MetÍs

d.escent) and. xo (sÍze of schoor), the hypotheses are not supported,
I

because both variables have the tÍrong sign. The constant j-n the equation,

which represents the value of the ciependent varÍab1e ad.justed for all the

ind.ependent variables was not significant.

As nentioned above, the size of school may affect the dropout

rate in a positive way; thereforeo the h¡4pothesis couId, be that size of

schoor and. dropout rates are rerated in a positive vray. variabre xa

(percentage of high school population of Ind.ian or Metis d.escent) also

d.id not have the h¡rpothesÍzed. sign. îhis was not too surprising as it

is very difficult for a principaL to d.eternine which of his students are

of rndian and. Metis d.escent. rt was pointed out by several principars

coefficients are the stand.ard

ÌL"rrel of significance (one-tailed t-test ) ¡ *--5% anð. **--L%.
The bracketed.
errors of the

nunbers below the regression
regression coefficients "
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that the Indian and. lietis students in the high school do not usually drop

outo as most of then who are going to d.rop out have d.one so by the tine

they reach hish school" The hypothesis is likely incorrect; the greater

the percentage of Indian and Metis students in the high school the louer

the d.ropout rate.

The correlation coefficient between variables x2 (average town

incone) and. x, (teacher's average salary by town) has a value of "78.

The level of correlation at which nulticollinearÍty becomes a probleur

is not known, because the nagnitud.e of biases created by nulticollin-

earity is not known. Farrar and Blauber state that rr. " " An ad.nittedly

arbitrary rule of thunb is established to constrain sinple correlations

betrveen explanatory variabLes to be smaller than, say r = .B or o9."2

If thís arbitrary rule of thurnb is applied to the analysis in this

stud.y, then nulticollinearity in this instance is not a problern"

Multicollinearity in regression equations varies with the sanple

size.J E*"ninÍng the results of this stud.y in the light of the above

statement, it can be argued that the high nulticollinearity betueen the

variables rnay be due to the size of the sanple.

Christ also states that nulticollinearity is not a problem if

the use of the regression equation is for forecastirr* p.."no""".4 This

2Dona1d. E. Farrar and. Robert R" G1auber, 'tMulticollinearity in
Regression Analysis: The Problem Revisited.rtt Reading in Econometric
Theory, eds. J. I'i. Dowring and F" R. Glahe (g@aao
Ässòciated University Press, f97O), p" 2O8"

SCar1 F, Christ, Econo¡netric Models and Methods (New York:
John l'iiIey and Sons Inc"rm

4rbi¿" ¡ po 389"
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is true if it is assumed that the relationship existing between the two

varj-ables stays the sane for the forecasting period..5

rt was stated in the opening paragraph of the thesis that the

purpose of the study was to give polic¡rnakers some insight into the areas

of ed.ucatíon r,¡here expenditures would be the nost productive" This

impries that the noder is expranatory, suggesting in turn that nurti-

collÍnearity is not desirabre. As there is no way of quantifying the

effects of nulticollinearity except by trial and. enor, an arternate

forn of the regression is used. to deternine the effects that murti-

collinearity has on equation 4. When x, (average town incone) is de1eted.,

the result of the equation is:

5) \ = .72O52Q* -,OOOO24*3* - .O2B616xOx -,O12gO9x, - .65584Ix6*
(.ooorlo) (.ooooro) ( "orooar) 1.ora5o+) (. 2uzllz)

+ .00o185xrx
( "ooooaz)

R2 = .892

Variables x, (teacherrs average salary by town), *4 (coursee

available), x6 (percentage of the high schooL population of Indian or

Metis descent) and x, (size of schoor) were arl significant at the 5

percent level. Variable x, (extra-cumicular activities available) was

sÍgnifÍcant at the lO percent level. The constant was significant at

the 5 percent level.

Ìlhen x, (teacherrs average salary by town) is dereted., the result

of the equation is:

5T"U1" XIf, Appendix E, contains eorrelation coefficients for the
variables used. in the regression equation.
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6) xt = ,296824#x-.ooooz2xrx
(.otzoz3) (.ooooro)

- .o37427*f" - .O53775xrx

(.ooglre) l.ora+09)

nZ = .885- .94OI02x6** * .000268xr*
(.ztoøl¡) (.oooo99)

Variables x, ("verage town incone), x, (extra-curricular

activitÍes) ana x, (size of school) are significant at the 5 percent

Ievel. Variables xO (courses available) and. *U (percentage of the high

school- populatíon of Ind.ian or MetÍs d.escent) were significant at the

I percent l-evel-. the constant was also significant at the I percent

Ievel.

It can be argued that the correlatÍon of .78 was sufficiently

large in this instance to substantially bias the value of the t-values

of variables x, (average town incone) and x, (teactrerrs average salary)"

Equation 6 hatl higher t-values, therefore it would be the better explan-

atory equation.

The usefulness of the regression resufts is that it gives the

direetion that policynakers should pursue if their goal is to lower

student dropout rates. The effects that this type of expenditure can

have on an are& is measuretl by means of an input-output tabIe"

TNIUî-OUTPUT TABLE

Input-output analysis is used to determine the effects on area

sa1es, incomes and emplo¡rment created. by any given expenditure. The

expenditures include only current expendÍtures. In this study, the

educational expend.itures of the Interlake are examined. for the calendar

year 1968. These expenditures in the Interlake Area total approxinately
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$510561000"6 S"l"ries consist of $4r 5g4roClo7 of this anount, which is

approxirnately 90 percent of the total ed.ucational expenditureso

Salaries thus forn the most inportant aspect of educational expendi-

tures. To determine the effects of these expenditures, the ed.ucation

vector is nultiplied by the interdependence coefficient matrix. The

result of this nultiplication gives the effects in terms of sales on

each of the seventeen industrial sectors, as well as the effects on

incomes in the """".8 The aggregate effect on sales and. incornes has

been to increase then to $81892r140 fro¡n an original $51056r0O0.

These increased. sales and incomes have imposed a d.emand. upon the

systen which wiII create jobs. To determine the number of jobs created.

by the ed.ucational expenditures, the ed.ucation vectot9 i" nultiplied. by

interdependence coefficient natrix which has been multiplied. by the direct

ernplo¡rment coefficient vecto".lO The result of the nultiplication will

yield the number of jobs created. in each industrial "e"tor.I1 lrlhen

sunmed the results will yield the total nurnber of jobs created by the

educational expend.itures. The total number of additional jobs ind.uced.

ís 98.986, or approxinately 99 jobs.

6see 
Column 1, Table IX, Append.ix C.

TTfri= figure is the total of the salaries paid. to 59 principals,
516 full--ti¡ne teachers, t0 part-time teachers, 4 superintendents and
several other fuII and part-tine adninistrative and custodian staff, as
r.sell as school bus drivers.

BTh""" results are seen in Coh¡nn 19, Tab1e IX, Appendix C.

9See Colunn I, Table XI, Append.ix C.

1OS"" Colunns 2 to 18 inclusive in Table XI, Appendix C. The
d.irect enploynent coeffícient vector is from Table X, Append.ix C.

11S"" Colunn 19, Table XI, Appendix C.
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The effects of ed.ucational expenditures on area sales, ineome

and. emplo¡rnent can be compared to other types of expenditures as listed.

in Table II"

The purpose of this table is to illustrate the irnportant rami-

fication attributable to changes in a given expenditure categoryó It

ean be used to compare the effects of equal arnounts of expenditures by

two categories. For example, education and. sales to travellers both

involve approxinately the same amount of expendi-ture. The ed.ucation

expenditure has a larger nultiplier effect (a ratio of 1:1"14). Both

expenditure categories generate approximately the same amount of agri-

culture sales and. income (a ratio of 1:1.O6). Howevero in terros of

total area ineome generated., sales to travellers substantially exceed

that of education (a ratio of I:2J5), rvhereas the opposite is the case

for agriculture income (a ratio of 1:10"6)" In terrns of non-agricul-

tural jobs created, sales to travellers more than d.oubles the education

expenditure category (a ratio of 1:2"44). The conelusion which follows

from the anaÌysis of these figures is that sal-es to travellers create

better opportunities for the non-agricultural sectors, while education

has a proportionately larger effect on the agricultural sector.

lhe usefulness of this analysis is in terms of policy d.ecisions"

Governments can use this type of analysis to deternine where expenditures

should be nade to stinulate various sectors. If rve use the exanple frorn

above, and if the policy was to stinulate non-agricultural sectors, then

the choice between sales to travellers and. sales to education would be

the former. Other expend.iture categories cou1d. be ineluded. in the

comparison by increasing their expenditures to the same l-evel as the

other expend.iture category being cornpared.



TN,BLE 1]

SUI'fl{ARY 0F SAT,ES, liV0Oi/m A}lD JOB II,iPÀCTS IN TIIE
II'ITERLAIG IIREA ECONOI,|Í BY EXPENDITURE CATEGORIES IN 1968

-=======-==================-=======================================--===============
Total

Total Area Agr. Sales Area
Expenditure Expend. Sales & Income Income Income Àgr" No. of ldon-Agr.

Category Level Generated. Generated. Generated fncome Jobs Created-

nillions of dollars .

FRED 2.4 2"9 0.160 1.586 "O45 34 .'

Sales to
Travellers 5,2 7 "B O"I57 L"756 "O44 22O i

Exports by
Agr" Livestock l.O 1.9 I"O73 0"355 0"795 11

Agr, Orops f"O 1.9 I.O42 O.JB1 O.1L3 12

Iiiining 1.0 l" 6 0"olo 0.327 0.005 ,48

Food and
Bev. Manu- 1"O 2"5 0"724 0,384 O.2OO 33
facturing

Other l.lanu-
facturing 1"0 f"6 0,O1O 0.725 O.OOJ 59 :

Air Sase
Closure 2.3 2"9 O.O39 0.145 0"011 256 

.l

ãEducation* 5 " 
1 8.9 0.].67 O. 568 O " 467 99 :,

,

=====-===========:====-=========-============::=========:==:=====:=== =:===:=:=========

a-- .*This row of numbers is obtained. by extracting and/or nanipulating the area
input-output coefficient table and the employment table (ta¡te fX and Table X
respective1y).Thisrowhasbeenínc1ud.ed.inthetab1eforpurposesofcomparisono

Source: ì

James À. Ì4acMillan and Chang-mei ï,u, rrRegional Developrnent Planning and.
Evaluation: An Impact Analysis of I'ianitobats Interlake Area Development Planurr
Research Bulletin (t't:-nn:-peg, Manitoba: Departrnent of Agricultural Econornicso
University of l{anitoba), p. 5.
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In conclusion, input-output analysis of this type can be used. by

the policynaker to decide a priori the effects which will occur in

various sectors if certain expenditure categories are stinulated.

PRESENT VALIIE EQUATTONS

-tsased on the assumption in Chapter IIIo the effect on studentrs

earnings attributable to higher levels of edueation can be d.etermined. by

calcul-ating the net benefíts of increased amounts of educatior.12 To do

this, the present value of benefits and costs are calculated, then sub-

tracted to deternine net benefits. The net benefits for both Selkirk and

the ïnterlake Area are calcuLated."

The present value of benefits for Selkirk and the Interlake are

presented in Table lIf.

TABT,D ITI

CHANGES IN TNCOI,,IE, AM PRESENT VALUE OF îHESE
CHANGES FOR TIIE INTERLAKE AND SELKIRK

-------==-=======================================-========-==

Grades 7-B to 9-10

Grades 7-B to t1-L2
Grades 7-8 to University

Source:

Change in Incone
(Benefits)

I4terlake Selkirk Interlake Selkirk
8I,476/yr fi 4,o14/yr $23,o40 fi 63,595

85,o45f yr fi 7,I1of yr 847,076 $110,210

&5,524/yt 8I2,2o6/yr fi81,965 $185,511

Present Value of
Benefits

IvlacMillan, and
g¡ (winnipeg,

David J. Sande1l,
Manitoba: Hignell

llfi 
" benefits and. cost of taking technical vocationat training

Charles F. Framingham, Janes A.
T Data
Printing Ltd., r97o)r pp, 2 and

cannot be neasured. due to d.ata problems"
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with increased ¡rnounts

of

The present value of

ed.ucation are:

the costs associated

TASLE IV

PREStsNT VATUE OF COST OF INCREASED EDUCATION

Present Value of CostÊ

Grad.es 7-B to 9-IO
Grad.es 7-B to 11-12

Grades 7-B to University

InJerIake

o*

$14,Ogg
g36,5Bg

ement (Winnipeg,

Selkirk

orf

821,72t
ß62,6A3

David. J" Sandell,
I{anitoba: Hignell

*As the nininun age of a child leaving school Ís sixteen, nost
studentrs cost of achievj-ng Grad.es 9 or 10 wiII be zero, as their oppor-
tunity eost in terms of enplo¡rment is near zero.

Source:

Charles F. Framingham, James A. MacMillan, and

Printing Ltd.,

lhe net benefits are shown in Table V.

Tentative conclusions can be drawn fron this analysÍs, but the

assunptions rnade in Chapter III ¡nust be kept in nind. Greater benefits

are achieved. if employment is in a larger center such as Se1kirk. the

net benefits of increased amounts of education rise as educational

Ievels rise, with one exception, The net benefits attributable to

obtaining technical vocational ed.ucation d.ecreased. fron the net benefits

of obtaining Grade XIL This indicates that technical vocation is not a

very desirable type of education in eonparison to attaining a university

degree or even conpleting Grad.e XII.
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The results of the three nethod.s of analysis indicate the type

of varj-ab1es that affect dropout rates, the effect of education on area

sales, incone and. emplo¡rnent, and the net benefits of increased. amounts

of ed.ucation.
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CHAPTER VT

TIMITATIONS AND FURTHER RESEARCH

The statistical analysis has two lirnitatiorr"rl th" sarnple size,

and. the data availability.

The stud.y deals with the Interlake Area of Manitoba, therefore

only high schools located in the d.efined area were used. as observations.

This was a total of fourteen hÍgh schools, but data for the Gypsunville

High School was not available, and the Selkirk observation was removed

fron the sanple as rdas the St. Laurent observation. The reason for

dropping these observations trere stated in Chapter V. This left the

analysis with only eleven observations. As there were six ind.ependent

variables fn the regression equationo this left only four degrees of

freedon for testing the results. Generarry, a large number of degrees

of freedon is preferable, but this was not possible because of the area

under study.

The second llnitation of the statistical analysis is the d.ata.

AlI data used., except the data for the income variable, ¡.rere fron

secondarysourcesoTheinconevariab1ewasobtained.from!þ@

&Ér but al} other variables were obtained either from the Depart¡nent

of Education or fron the appropriate high school. All the variabres

could be nore accurately neasured using a survey techniqueo but this

was impossible d.ue to time and. noney constraints.

l[he an"]ysis is conducted. on the assumption that the instÍtu-
tional systen is the best one.

,7
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The limitations of input-output analysis can be found in the

books by lüernyk or Stone which are footnoted in Chapter IIÏ, The data

used for the education vector in the input-output table was obtained by

separating each Interlake school divisionr s expend.itures into expend.i-

tures made in the Interlake Area and those nade outside the areao To

obtain this breakdown, the secretary-treasurer of each school division

in the Interlake Area was consulted" This breakdov¡n of expenditures

between the Tnterlake and other areas could also have been obtained. by

examining each expenditure nade by the school d.ivision in Ì9680 but

again, due to tine and money constraints, this was irnpossible.

The analysis of net benefits should. include the benefits and

costs incurred. by all levels of society" Tt was mentioned in Chapter

III, that benefits and. cost of education at the general society level

and at the family level are very d.ifficult to measure. For this

analysis the net benefits were calculated from an individ.ualrs point of

view. the analysis would be more conplete if the net benefits were also

calculated for the other Ievels.

îhere were also serious liraitations in the d.ata used to calcu-

late the equatÍons. 1o calculate benefits, the assunption pertaining to

aL1 income brackets r,¡ouId. Iead to bias the benefits upward for low

income people, and downwards for high income people. This assunption

reduced the range of the benefits calculated"

À second. linitation in calculating benefits was that no d.iffer-

entiation was available fron the d.ata source between people having a

university d.egree or just some university training" this would tend. to

bias university income downv¡ard.s. Further researeh into the neasurernent



55

of social benefits and costs is needed before true net benefits can be

caIculated."

The field of educational econonÍcs is a relatively new area of

stud.y. t¡lith reference to the present stud.y several areas could use

further researchô One area for research woul-d i-nclude a proper nethod.

to measure quality variables, A second area would be to test the model

to deternine its generality. If the nod.el is generalr then it can be

used to pred.ict the effects of ed.ucational expenditures on dropout rates

with increased educational expenditures. A third. area v¡ould be to

determine the linit to v¡hich the significant variables will affect drop-

out rates. For example, teacherrs salaries could not be increased with'

out limit to red.uce dropout rates to ni}, At sorne point, increasing

teacherrs salaries will not Iikely affect dropout rates. This type of

lixûit should be larov¡.n before large amounts of money are spent for any

one variable which affects dropout rates.

fn terns of the broader issue, further research is needed to

d.efine an appropriate neasure of educational productivity. Sueh a

measure is essential to deterraine the total amount of money which should

be spent for the education of people. Another area for research would

be to deternine the optimal school size considering costs, as rvell as

d.ropout rates. In this instance, dropout rates would be a neasure of

the benefits,

Interd.isciplÍnary research would also be helpful" The book

Disad.vantaged. Children2d.iscusses the relationship between health,

2Herbert E, Sirch and Joan Dye Gussovr,
Health. Nutrition and School Failure (New York:

Disadvantaeed Children,
Harcourt, Brace and
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nutrition and. school failure. Research in the area of dropouts could.

try to weight the d.ropouts of various connunities in such a way that the

disad.vantages of child.ren in inprovished areas are accounted. for" If it

is found that health and nutrition are significant factors in accounting

for d,ropouts then this would. have sone policy irnplication.

This chapter has discussed sorne basic linitations of the stud.y.

ït also ¡nentions areas in which further research could be continued..



CHAPTER VII

APPTICABTTTTY TO NORTHERN COMMIINITIES

A nore fundamental question than the applicability of the re-

gression equation to northern conmunities is whether the conceptual

aspeet of the regresslon equation is generally applicable. To deternine

the generality of the equation, data nust be collected for the fine

ind.epend.ent variables in the equation. Substituting a new set of data

into the equatíon will d.etermine whether the original variables have the

same explanatory polrer as they previously hatl. If the same variables

are signíficant then it is conclud.ed that the regression equation is

general.

The implÍcation of such a conclusion Ís that equation 6 can be

used to explain d.ropout rates in any location which has sinilar educa-

tional characteristics, ioe., this particular equation nay apply to Canada,

but nay not apply to a country such as the U.S.S.R. The reason is that

the U.S.S.R. and. Canada nay have dÍfferent social and cultural factors

affecting sehool attendance. This equation can also be used for fore-

casting purposes.l Th" effects on d.ropout rates d.ue to changes in any

of the five independ.ent variables can be d.etermined. This type of

analysis can be useful to policyrnakers if they desire to attain a given

lTh" 1o"" of forecasting ability between equation 4 and equation
6 is very smaLl,

57
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dropout rate" As mentioned in the previous chapteru the

sensitivity of each variable nust be deternined' because

increased. educational expend.itures nay no longer affect

Tate.

amount of

at some point

the dropout



CHAPTER VTIT

CONC],,USÏONS

The objective of this study nas to analyze three relationships

and thereby establish a viable framework for determining the role of

education in area economic developrnent, The linitations of the stuciy

are discussed in Chapter VI.

The first problen was to deternine vrhich ind.ependent variable(s)

(which includ.ed average town income, teacherts average salary by town,

courses available, extra-curicular activities, percentage of the high

school population of Indian or Metís descent, and. school size) best

explain(s) d.ropout rates, This was accomplished, by collecting the

necessary data and using regression equation 6 to deternine the resultso

Variables xU (courses available), xU (percentage of the high school

population of Ind.ian or Metis descent) and the constant were significant

at the I percent level. Variables x, (average town income), x, (extra-

eunicular activities available) and x, (size of school) were signi-

ficant at the 5 percent level.

Examining the results in terms of elasticitiesl 1t is d.eternined

that variabLe x, (average town ineone) has the highest elasticity, and

therefore the greatest effect on d.ropout rates. An increase of I percent

ín average town incorne i+iII decrease dropout rates by I.9 percent. The

T_-For a srurunaxy of the elasticities for equation 6, see lable XIII,
Appendix E.

59
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other variables which have negative elasticities ar€: x5 (extra-

curricular activities), x, (percentage of the high schoot population of

Ind.ian or l{etis d.escent) and xO (courses available). Variable x, (school

size) has the effect of increasing dropout rates as school size incro&sêsc

The inplication of these conclusions is that pollc¡rmakers should.

concentrate on increasing average town income to attain the greatest

reduction on dropout rates. However, the policamaker nust d.etermine

the effects of each variable in terns of the costs of irnplementation.

It is possible that sone effects on dropout rates nay be attained by

better use of present resources without increasing costs. The weighting

of each variable for policy purposes nust ultimately be nade by the

polic¡rmaker.

The second problem was to detennine the effects on sales and.

incomes of expenditures in the education sector. This was achieved. by

deternining the 1968 educational expenditures for the Interlake Area.

These expenditures vrere nultipl-ied. by the inverse of the ïnterlake

input-output tabl-e. The effect rsas to create fi3r267r9O7 of area sales

and. $!681 437 of area ineome. This represents a total of 8518161344

of area sales and incones generated from an ed.ucationaL expenditure of

$5,O55,996.

It was possible to deternine the number of jobs ereated by ex-

penditures in the ed.ucation sector" The total jobs induced were

approxinately 99. If we assume that the coefficients renain constant

over tine, the inpact of any future educational expend.itures in the area

can be d.etermined by using the input-output tabIe,

The third. problen was to deternine the net benefits of higher

levels of education. This was acconplished. by d.eternininã ttre present
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value of costs and the present value of benefits associated. with in-

creased amounts of ed.ucation. Due to the assumptions and the linitations

of the data, conclusions fron this particular analysis on a soeiety level

would be inpossible. For an individual the net benefits of continued

education were quite significant. For exanple, the net benefit for the

average Interlake tor+n for a Grade XII ed.ucation was 8121977 while for a

university education it ttas fi4713'16. There were greater net benefits

received. in Selkirk as opposed. to the avers.ge fnterlake town, For

example, the net benefits available to a student having a university

degree in SelkÍrk was #L22rB4B while the Interlake average lias ß471176.

l'lhat general conclusion can be drawn with respect to the broad.

issue stated in the opening paragraph of the study? Although the study

d.oes not attempt to answer the question of hos much noney should be

spent for ed.ucation, it does point out the direction in which educa-

tional expenditures should be nade" The concl-usion is that certain

quality variables are significant for decreasing the dropout rates of

high school students, and this is one area of ed.ucation where money

could be spent. How nuch should. be spent is another question which has

yet to be answered..
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APPENDIX A

CORRELATION CATCUT,A.TION

Some logical basis must be d.eternined to justify the use of

average town income as a surrogate variable for stud.ent aspiration,
'l

Siernensr- in his stud.y of fanily related factors, concluded. that educa-

tional aspiration of students was conelated. with the S.E.S. Ievels of

the parents. If income and S"E.S. levels are correlated, then it

folLows that parental income can be used as a substitute for stud.ent

aspiration.

A selective sampling technique, with every third. average i.ncome

taken fron Pod.olukts bookr2 is used to obtain the average Íncone obser-

vations" The respectÍve Blishen S.E.S" leve1sJ are correlated with the

average Íncome figures.4 These two sets of observations forn the

necessary data to deterrnine a correlation coefficient.5

1_-Leonard. B, Siemens, The Influence o.f Selected FaniLy Factors
on _th_e Edt¡cational and Occupational Aspiration Levels of HiEh School
Boys ancl Girls (hlinnipeg, Manitoba: The Faculty of Agriculture and. I{orae
Econonics, University of Manitoba, 1965) "

2_-Jenny Podo1uk, Incomes of Canadians, D.B.S. Cat. No. 99j44
(ottawat Queen' " 

printerl-ll6-B)l
7/Bernard. R. Blishen, rtThe Construction and. Use of an Occupa-

tionar CLass scalertr c-aq4dian society: socioloeical Perspective. ed.s"
Bernard R. B1isher,'"t f),

â,'It is assumed. that the relative position of occupational classes
has not ehanged significantly from 1951 to 1961r as Blishenrs S.E.S.
levels are for 1951 while Pod.olukrs average income figures are for 196I.

tr
'John E. Freund, l,lodern Elenentary Statistics (Englewood Cliffs,

New Jersey: Prentí"" lt.ttffi
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7)

where

(8 v)

nr¡mber of observations;

the sanple of income figures taken from the

n=

book Incomes

of Canadians; and

= Blishenrs S.B.S. scale"

The numeral vaLues of the above expressions are:

n=38.

x = 1861857.0

y = 2rO35.4

ry = rlr36Lr895"O

u2 = ]rr2OTr79Or413

yz = rL5r9a1

Solving the equation:

431"752.OLO 74O.i28"777

5L-r53 -2A6

r=

I_

5L,L57 "286lOJ,70O x 5I5

5L,L51.286
51,405,500

LO,75Z,49B,OO5 265,069

r = .958



6B

This figure was tested. and- found to be significant at the 1

percent level"
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TABI,E VI

CORRELATION DATA

0ecupation C1ass.
Average
Incomea

Blishen
S.E.S. Levelþ

Judges and iviagistrates

0ptometrists

Architects

Veterinarians

Osteopaths and. Chiropractors

Sa1es líIanagers

Civil Engineers

lilechanical Engineers

0wners and l{anagers in Furniture
and Fixture Ind.ustry

Pharmacists

Àccountants and Auditors

Owners and llan" in Provincial
Àd.ministration

Security Salesmen & Brokers

Owners & Þlan" in Fed.eral Adnin,

0wners and. I'ian" in All Other
Industries

Loconotive Engineers

Purchasing Agents and Suyers

Foremen, Paper & Àllied Indus"

Credit ilianagers

Conmercial lravellers

Painters, Paperhangers and.
Glaziers (Const, & Mtce")

LL,555

9.150

Brgg0

8,577

Br2B5

7'B9o

7 1654

7,5r7

7 r32I

7,L27

6,96r

6,567

6 1382

6,25O

6.181

6,oBB

5 1865

5,778

5,716

5,576

21943

90.0

81.2

73.2

69. B

62"2

63"5

75.O

72"6

65"o

64.O

61,8

60,6

56.O

60"6

57.7

54.O

54.8

51"8

57.7

56.7

44"4
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ÎÄBLE VI (continued)

==-==============-====================================================

0ccupation
Average

Class. Income
Slishen

S.E.S. Level

Hawkers and Pedlars

idursing Assrt" and. Aid-es

Fruit & Veg" Canners & Packers

Lawyers

Laund.erers & Dry Cleaners

Religious l{orkers

Bott1ers, Wrappers, Labellers

Janitors

Shoernakers

I{inders and. Reelers

Forest Rangers

Laborers in lfood. Industry

Tearnsters

Messengers

Fish Canners

Àttendants

Saby Sitters

Total

7

6

6

7

6

5

6

7

7

6

6

7

6

7

7

7

7

2 1854

2r82I

2r8L3

2,779

2,745

21695

2,666

2r62L

2,54O

2,47O

2'4I5

2116r

21064

LrB22

r,606

1,141

451

LA6,857

19.3

45.O

41"4

4r.2

42.4

48"O

45"O

4r.6

40"2

42"8

42.3

37 "4

43"4

40.2

36"O

37.8

38.8

2035.4

a-Jenny Pod.oluk, ïncones of .Canadians, D,B.S., Cat" No" 99544
(ottawa: Queenrs Printerl 1968)]

h-Bernard. R" Blishen, rrThe Construction and. Use of an 0ccupa-
tional class scare,rr c¿¡q4d.ian society; socioloEicar Perspective. ed.sn
Bernard. R" Blishen et f).
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TABTE VII

REGRESSÏON DATA

Average
Town Teachersl

D.0.R. Incone Salaries
..& a B.

^1 *z *t

Courses
Available

a*4

Extra Cur-
ricular
ActivÍtiesb

4
xtr

Percentage of
Eigh School
Population of
Indian or
Metis Descent

dx.
b

Size of
School

a*7

Selkirk

St. Laurent

StonewalL

Teulon

Warren

Arborg

Ginli

Riverton

Ashern

Eriksdale

Fisher Branch

l,undar

Moosehorn

"0732

.0847

,0345

.0183

.oL36

"o435

.0417

.0205

.T4T1

"1028

.o4L1

.0680

.L428

9352

1979

6698

6505

6324

5435

5787

5527

5L56

5998

4662

3430

40r.8

BO79

7560

8570

8195

9225

7455

8110

7940

5e,65

7590

6960

6580

65to

3.8

I.O

2.5

1.5

1.9

1"1

I,5
o

1.O

.B

1"1

I,B

1"O

. ro00

.5000

.o475

.0500

"0000

.0250

.0777

.1000

.0100

.0727

" 1041

.1000

.0500

J-256

l18

464

1L,

220

161

50t

L46

92

107

242

10,

119

5

I
2

2

2

3

1

t

o

0

1

o

o

averages (lJ
observatj.ons) .,068

Averages (11
observatíons .061
exclud.Íng
Selkirk and
St. Laurent)

5605

54t2

76t7

75BO

1.18

r,27

I.50

1.40

"0948

.o575 225

295
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aDefinitions:

X, = d.ropout rate is calculated. by dividing the school slzet by the number of d.ropouts per school.

x^ = average tor¡n incone is calculated. by weighting the urbantt tr."aI non-farm and. rural- farm incones by the number of
households in each category.

x" = teacherrs average salary by town is ealculated by sunming
' aLL teacherfs salaries for the given town, then dividing

by the number of teachers.

x, = coursec¡ available is obtained from infornation supplied+ by tbe principals of each high school.

xtr = extra-curricular activities available is obtained fron
' information supplied. by the principal of each high school.

xÁ = percentage of the high school population of Indían or
" Metis descent is obtained fron infornation supplied by

the principal of each high school.

xn = school size is available from the Departnent of Ed.ucationt records.
bli=t of extra-curricular activities

SeLkirk

Art Club
Audio-Visual CIub
Badninton CIub
Band
Basketball
Botany Club
Bowling
Centennial Club
Dances and. Ganes
Chess CIub
Choir
Curling CIub
Dra:na CLub
Echo-newspåper
Explorerrs CIub
FieLd Hockey Girls
Film Club
French Club
Gynnastics CLub
Juclo
library
Pep CIub
Ping Pong

St. Laurent

Basketball
VoIleybaIl
Soccer
Track and Fie1d
Tearbook
FootbalL
Newspaper
Dances
Curì-ing
Scienee Club

for each high school:

StonewalI

Botany Club
Library Club
Art CIub
Chess CIub
Filn CIub
G¡rnnastics
Choir
Dances
Ping Pong
lrack anci Fie1d.
Jud.o
Drarna Club
Tennis
Freneh CIub
FieLd Hockey
Badminton
Science CIub
Curling
Hockey
Sasketball
VolleybalI
Soccer
FootbalLl-
Yearbook
Newspaper



Selklrk
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PubJ.icity
Public Speaking
Reach For The Top Tean
Rythnics
Science Club
Soccer
Social Cornrittee (¡.¿visor)
Stage Crew
Stanp CIub
Tennis
lrack and. Cross-Country
Volleyball
Weight Training Club
Wrestling
ïea¡book

Arbore

Basketball
Vo11eyball
Soccer
Badninton
lrack anci FÍeld
Yearbook
Drama Club
Curling
Newspaper
Hoekey
Football

Tuelon

Science Club
Drarna CIub
Newspaper
Yearbook
Footba1I
Basketball
Fastball
Curling
Hockey
Field Hockey
Bad¡ninton
VoIleybalI
Jud.o
Soccer
Track and Field

Ginli

Newspaper
Yearbook
VoIleyball
Basketball
Track and Field
Eockey
eurling
Science Club
Chess CIub
Judo
Drana Club
Soccer
FootbaLl
Dances
lennis

Warren

Àrt Club
Science Club
Chess Club
Filn CIub
Drana CIub
French CIub
Newspaper
Yearbook
Volleybal1
Basketball-
Fastbal-1
Hoekey
Field Hockey
Track and FíeId
Soccer
Badminton
Ping Pong
G¡rmnastics
Wrestling

Riverton

Foothall
Volleyball
Sasketball
FastbalI
Curling
Hoekey
Newspaper
Yearbook
Drama CLub
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Ashern

VoIleyball
Basketball
Football
Soccer
Curling
Yearbook
Drana CIub
Newspaper
Dances
ScÍence Club

Track and. Fie1d. Football

Eriksdale

Vo)-leyball
Fastball
Hockey
Basketball

Newspaper
Yearbook
Dances

I{oosghorn

Curling
Soceer
Football
lrack and Field
Basketball
VoIIeyball
Yearbook
Draua CIub
Science CIub
Dances

Fisher Branch

ïearbook
Newspaper
Danceg
Dra¡na Cl-ub

Basketball
Track and. Fie1d
VolleybaIl
Curling
Soccer
Hockey

Lund.ar

Dances
Newspaper
Yearbook
Drarna Club
Scíence CIub
Art Club
Bad.ninton
Football
Soccer
Curling
Ilockey
Track and. Field
Volleyba1l
Fastball
Chess CIub
Ping Pong
Tennis
Iibrary CIub

@g:
X', - dropout rate-Department of Education.

I

xa - average to.*n ineome-The Interlake Fact .

x" - teacherrs average salary by town-Departnent of Education")
x¿ - courses avaÍIable-obtained by an interview with the high

' school principal in each toYÍn.

x" - €xtra-curricular activlties available-obtained by an inter-/ view with the high school princÍpal in each town"

xÁ - percentage of the high school population of Indian or Metis
" descent-obtained. by an interview wÍth the high school

princlpal in each torun.
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x? - schooL size-Departnent of Education"



77

TA T,E VIÏÏ

CTASSIFÏCATION OF TIíTERTAKE EDUCAÎIONAL EXPENDTTURES FOR 1968
BY INDUSTRIAL SECTORS AND BT fiOUSEHOLD SECTOR

Ind.ustrial Sectors

Agriculture ïrivestock
Agriculture Crops and Others

Mining

Food and Beverage Manufacturing

Other Manufacturing

lransportation
Construction

Petroleum llholesale
Farn Equipnent and Building Material
Food Stores

Other Retail
Auto Products Sales and. Services

Apparel and Shoes

Furniture
însurance

Personal Services

Other Services

Educational Expend.itu¡e in Dollars

1,634

23,777

L4,656

2Or,475

L12,492

50,25A

I,412

14,tzr

Total Sa1es

Households

46L,B96

4r5iQ1067

Total Sales and Income

Expenditures Outsid.e the Interlake Area

Capital Expenditures

5 rO55,996

L,66LaLg
686,116

Total Education Expenditure for the Interlake
Area 7r4j7ri3l

Source:

Sumrnation of 'rExpenditure Details as sun¡n€r.Tized in the Statenent
of Revenue and Expenditures for the year ended December Jln 1968r*t
obtained fron Manitoba Departrnent of Ed.ucation for the entire Interlake
Area. The assistance of each school d.ivisionf s secretary=treasurer rras
needed to separate expenditures nade in the Interlake Area and. expendi-
tures made outsid.e the Interlake Areao
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BO

lxEd = (r - q"¡-1 uu

_-Edlihere: x--- = effect on area sales and incomes due to educa.tÍonal
expenditures

I - identity matrix
Ît( = input-output coefficient matrix with households included
Ed. = vector of ed_ucational expenditures

Source:

Janes A. l,lacl,tillan and Chang-mei Lu, rùRegional Development
Plannirrg ancl [va]-uation: /In Tmpact Analysie of I'lanitobats Interlake i.rea
Developroent Plantr (unpublished research bulletin), pp" 42-45"



Bt

TA]]LE X

EIúIPLOYI,TENT COEFFICTEIVTS BY IIÐUSTRTAL SECTORS

1. AgrÍculture Livestock
2. Agriculture Crop

1, l'lining

+. Food and Beverage Itlanrrfacturing

5. Other Manufacturing

6. Transportation
7 " Construction
B. Petroleum l,Iholesal-e

9" Farm Equipment

10. Food Store

11. Other Retail
12. Auto Products Sales and Services

11. Apparel

14. Furniture
15. ïnsurance

16" Personal Servíces

17. Other Services
18, Household.

Total-

Janes A.
and fmpirct lriodeft'

Direct. Empl-oyment
uoer I aclents

0.0

0"0

o"o39

o"o22

0.o52

o,r14
o,o45

0,019

o.o\1
0"015

o"o25

o,oll
o,o25

o"o34

0.110

o.o35

o"L53

0,0

o"754
__ _ __-j====== 

==== === == ========= = ===::= =========

#Vector of direct employment coefficients (number of full time
enployee equi'ralents per $l1r000 sal-es.

Source:

ivlacilillan and Chang-mei Lun rrArea l,lanpower: Projection
(unpubÌÍshed research bull-eiin), p. 75"
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\'rlhere:

1v

I_

ï-
m+ç -

Ed=
Emp =

= [r - r"]-r na (Erp)

employment created by ed.ucational expenditure
fnverse Matrix
input-output coefficÍent rnatrix with households
vector of ed.ucational expenditures
vector of d,irect employrnent (mmber of ful1 tirne
ec¡uivalents per $l-rOOO sales),

l4ultiplication of Tables IX and X.

included.

employee

Source:
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aDefinition:

I - SeLkirk
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6 - Arborg

7 - GinLi

8 - Riverton

9 - Ashern

1O - Eriksdale
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12 - luntlar

15 - Moosehorn
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=6 = percentage of high school stutlents of Ind.ian or Metis
- d.escento

*7 = size of school'

@.:
The eorrelation coefficients lrere obtained. from the computer I

output for the solution of regression equations.
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TABI,E XIIT

STNU{ART OF ETASTTCTTIES }'OR EQUATION 6

Variable Nane

average town i-ncone

courses available

Elasticities

-1.90

-o"'16

Variable Nr¡nber

*z

xÀ

*j

x.
o

extra-curricular activities -1"18
available

percentage of the high school -0.86
population of Indian or Metis
d.escent

school size +0.96*7

====:==:-===-=:============:======:-==================--======

.@.:
ElasticÍties are obtained fron the conputer output for the

solution of regression equations"
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