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ABSTRACT

The purpose of this study was to examine the relationship
between university per student operating expenditures and several
aspects of the university-government relationship in Canada during
the period 1960/61 to 1969/70. A four dimensional model consisting
of measures of: a) economic growth, b) population characteristics,

c) fiscal resources, and d) university revenues and programme was
developed as a theoretical construct for the analysis. Relevant
variables were selected from the broad area of public expenditure
analysis, or were constructed on the basis of several critiques of
the economics of Canadian higher education.

Elasticity coefficients were employed to describe the
associations between inter-dependent variables. Derived coefficients
indicated the relative change of one variable with the corresponding
change of an associated variable. Since the analysis dealt with a
time-series of data, a modification of stepwise regression analysis
was used to isolate significant associations with expenditure over time.

Income elasticities of expenditure were found to be in excess
of unity in all provinces, though higher in the Atlantic Region
than in Central or Western Canada. lLongitudinal elasticities
contained upward moving shifts in both Newfoundland and Prince Edward
Island, downward movements in Nova Scotia and New Brunswick, and fairly
stable sub-period elasticities in all other provinces. There was some
evidence of a regression toward a mean elasticity level for all
provinces when economic growth factors other than income were taken

into account.



The highest elasticities obtained in the model were character-
istic of a human stock variable used as a proxy for education level
of provincial populations. Related to this finding was the observation
that expenditures were more responsive to increases in participation
rates by the end of the decade. This trend reversed the pattern of
earlier years in which an eligibility factor appeared to have had
the closest association with the most recurring portion of university
expenditures,

The proportional use of fiscal resources, defined as effort and
ability factors, was found to be more closely associated with increases
in expenditure than were absolute measures of resource availability.
This finding suggested a more careful consideration of policy factors
in future studies of higher education expenditure. Elasticities in
excess of unity were not characteristic of this dimension of the model.

The interaction between university programme levels and
alternative revenue sources led to no uniformity in the association
between inter-dependent variables within or among provinces.
Nonetheless, the proportion of total operating income from provincial
sources was significantly associated with expenditure in five of the
ten provinces. The elasticity coefficients for these two measures
were generally in excess of unity and were marked by a great deal of

inter-provincial variation.
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CHAPTER I
STATEMENT OF THE PROBLEM
I. INTRODUCTION

The expansion of university enrolment has been described as
the single most important factor contributing to the financial plight
of Canada's universities (Proceedings, 1955, pp. 39-46). Traditional
revenue sources, such as tuition fees, have become inadequate bases to
support the growing costs and expenditures associated with rapid
increases in enrolment. One consequence of this situation is the
gradual but steady evolution of government involvement in university
finance (Hyman, 1968). By the mid 1960's there had emerged a new
relationship between universities and government, the nature of which
had important implications for every facet of university operations
(Hurtubise and Rowat, 1970).

The most striking feature of the university-government
relationship was, and is, the reliance of the former upon the latter
for the bulk of its revenues. For the year 1966/67, gross federal
support for universities outside Quebec accounted for 27 percent of
total revenues while provincial grants constituted 45 percent of
revenue (D.B.S. Daily, October 29, 1968, p. 4). Under the Federal
Provincial Fiscal Arrangements Act (1967), provincial support rose to
almost 80 percent of revenue. The disappearance of federal payments
made university support "solely the concern of the provinces"
(Cameron, 196Y, p. 5).

In this context, the interprovincial variation in support of



university expenditures has emerged as another characteristic of the
present financial relationship. Whereas several studies have attempted
to describe this phenomenon, few have taken into account the complex
of socio-economic and governmental factors that may be associated with
university expenditure variations on both inter and intraprovincial
bases. In an attempt to overcome the deficiency, this study examines
the financial aspect of Canadian university-government relationships
by focusing on several characteristics of each institution. A
multiple regression technique is used to test the influence of
independent variables derived for this study on university
expenditures throught the 1960's. Although the research has no policy
objectives, the isolation of variables associated with expenditure

may serve to assist future policy makers in arriving at decisions.
Judgments about what variables can or cannot be manipulated may be

improved by a consideration of past experience.
II. STATEMENT OF THE PROBLEM AND SUB-PROBLEMS

Problem
The problem that this study is designed to investigate is
stated in the form of a question:
What factors have been associated with variations in
university expenditures within and among the Canadian

Provinces in the decade 1960 to 19707

Sub-Problems

The evolving relationship between university and government



has been characterized as multidimensional.

Rapid change is only one problem: a more difficult one is to

distinguish between local situations and aberrations on the one
hand, and the basic difficulties that confront university-
provincial relations. It is often too tempting to ascribe current
difficulties to local peculiarities of institutions, without going
through the more difficult process of analysis to see whether the
problems are of a more profound nature (Hurtubise and Rowat, 1970,

p. 79).

We have not yet recognized all of these dimensions. Those that have

attracted Canadian interest are treated in the following sub-problems.

1.

The relationship between higher education and economic growth
has been stressed in several Canadian studies, the most
notable of which is Bertram (1966). The explicit assumption
of many subsequent writers has been that govermment
recognition of the importance of higher education ¢an be
measured by the financial inputs of provincial and federal
govermments to this process (Cameron, 1969, Ch. I, Waines,
1970, Intro., Economic Council of Canada, 1970, Ch. 5).
Implicitly, the assumption is made that increases in higher
education expenditure can help to sustain economic growth.
Although it is not the intention of this study to investigate
the contributions of higher education to economic growth, an
analysis of the impact of economic factors on university
expenditures is in order. Thus, the first sub-problem deals
with the following question: To what extent do variationms in
economic factors explain variations in university expenditures
over “ime?

A second, but related dimension, has to do with the fiscal

resources available to govermments for their financing of



higher education. It has been suggested that the resources of
the citizenry, and its tax burden, are variables affecting
university support (though the pattern varies from state to
state. Gregory, 1967, p. 126). The extensive use of direct
grants and fiscal transfers for higher education makes
necessary their inclusion in any analysis of fiscal resources.
Therefore:

To what extent do variatioms in the use of fiscal resources
explain variations in higher education expenditures over
time?

The -evolving relationship between provincial governments

and universities may also be characterized as a closer
relationship between universities and provincial populations.
It was Porter's contention, that for the period 1951 to 1961,
social class was a major determinant of access to higher
education. Various measures of class were used in this
pioneering work. They included family income distribution,
occupational level, number of children per family, and
education level of parents (Porter, 1965, pp. 183-191).
Ethnicity and religion were also related to the educational
aspirations of the Canadian population. The extent to which
some or all of these characteristics have proceeded to exert
an influence on the Canadian social structure is a matter of
continuing concern. Therefore:

To what extent do variationms in population variables explain
varia:ions in higher education expenditures?

The drpendence of publicly supported institutions of higher

4



education upon both public and private income is another
dimension of the university-govermment relationship.
Considerations such as these have received much attention
in the American literature of higher education as well as in
many recent Canadian studies (Cameron, 1969, Waines, 1970,
pp. 43-57, Hurtubise and Rowat, 1970, Ch. 6). Suggestions
dealing with alternative forms of university finance are
generally based on the assumption that certain university
revenues have increased or decreased in importance relative
to others. Nonetheless, generalizations about university
finance in Canada may be invalidated by the provincial
structures in which universities operate and by the
different characteristics of universities from province to
province. Thus:

To what extent do variations in university programmes and
in the use of alternative revenues explain variations in

expenditure over time?
III., SIGNIFICANCE OF THE STUDY

This study is part of the broader area of public expenditure

analysis. Pryor (1968, p. 35) contended that the process of building

a positive theory of public expenditure involved the answering of

four basic questionms.

(1)
(2)
3)

(4)

What types of goods and services are publicly financed?

What are the determinants of the volume of public expenditure?
What are the factors underlying other behavioral properties
of public expenditure?

And what difference does it make whether a good or service is
financed in the public sector?
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This study is primarily concerned with Pryor's second question.
In consideration of several criticisms of "determinants' studies
expressed by Bird (1970, Appendix B), it attempts to investigate only
one govermment function and to place the investigation within the
wider context of govermment finance.

The relationship of govermment spending on higher education to
a positive theory of government spending has not been elaborated as
well as other relationships in the public sector. The rising volume
of expenditure for higher education in relation to Gross Natiomal
Product (circg 1% in the 1950's, 1.5% in 1967, and a projected 2.57%
for 1975, Waines, 1970, p. 31), is indicative of the need for analysis
of government spending on this function. The limited theoretical
development in the area of elementary and secondary education
provides some background against which to formulate hypotheses.
Nonetheless, considering the differences between public and higher
education, it would appear comstructive to isolate factors of -
particular relevance to higher education before formulating more
rigorous hypotheses.

The economics of higher education is a relatively new field
of inquiry. It has been shaped, in part, by traditional views of
higher education held in Western Europe and North America, and by the
economic needs of developing nations. In the American writings of
Harris (1962), Daniere (1964), and Cartter (1968), the primary
concern is with university internal operations and their costs,
private demand for higher education, and alternative forms of finance.
Although therc is a recognition of the growing dependence of

universities upon govermments, the tendency is to suggest ways of



mediating this relationship. Thus, Benson (1968) recommended a shift
of federal research from private industry to universities, the
provision of block grants for higher education to state governments,
and the creation of loan schemes for individuals. Little consideration
is given to the propensity of government to support higher education.
In this respect, the Canadian pattern of university-government
relations is markedly different.

The foregoing indicates the lack of theoretical development in
the economics of higher education. What little work has been done
can be summarized as follows:

1. One of the first studies of the demand for higher education
in the United States concluded that parental aspirations

for the educational future of children are dependent upon

socio-economic and educational "experiences" of parents.

These aspirations are important indicators of both future

enrolments and public willingness to pay for higher

education.
Increasing educational attaimments of parents,
increasing incomes, increasing proportions of the
labor force in professional, managerial, and other
white collar occupations will lead to greater demands
for higher education (Brazer and David, 1962, p. 41).
2, The propensity of a state to finance higher education is

a function of demand, "limit" of financial ability, and the

substitution of private and/or out of state "choices" for

public institutions. As demand rises (measured by per

capita income), the income elasticity of demand will shrink

"despite the reduced effort required to add state

appropriations with increasing income" (Gregory, 1967, p. 133).



A similar conclusion was offered by McIntyre in his nation-
wide American study. As demand increased (per capita income),
effort declined as a predictor of higher education
expenditure (1969, p. 271).
3. Education expenditures respond differently to per
capita income over time and space because of increasing
technological complexity . . . (Pryor, 1968, p. 184).

This theoretical consideration of education as a social

investment held true for Pryor's combined analysis of pre

and post-secondary education spending in market and

centralized economies.

4, . . . larger percentages of children and larger
enrollments lead to larger propensities to spend in
the lower income states that taper off in the high
income states where the birth rates decline. Children
and enrollments simultaneously generate demands for the
maintenance of expenditure during cyclical declines
and to the growth of expenditure over time Tt a rate
faster than income (McMahon, 1970, p. 251).

These theoretical considerations of the nature of higher
education as an economic good have yet to be adequately tested on
Canadian data, though some progress has been made on particular aspects
of the problem put forward in this study. The development of a
conceptual framework to explain the university-govermment relationship

in Canada should begin by testing these and other variables

(particularly govermment) in the provincial and national contexts.

“The McMahon study dealt with elementary and secondary school finance.
It was a first effort to build an econometric model incorporating
research from previous studies. As such, it may be useful for the
definition of factors related to higher education spending.



IV. DELINEATION OF THE STUDY

Delimitations

1. This study is restricted to a consideration of aggregate
university operating expenditures per full time student for the years
1960/61 to 1969/70. Part time students have been excluded from the
calculation of expenditures per student ratios because, (a) available
figures for part time enrolments are not based on any uniform
definition, (b) there is no common agreement as to the method of
converting part time enrolment to full time equivalent enrolment, and
(¢) part time enrolments in Canadian universities have only been
reported since 1962/63. Until the mid 1960's the repdrted figures
were based on a small sample survey.

2. A university is defined as a degree granting institution.
Therefore, junior colleges, community colleges, and other post-
secondary institutions not affiliated with universities are excluded
from the research population.

3. The province is defined as the relevant level of analysis
because of the university-government relationship already posited.
Only institutions that have received public funds are considered as
part of the population. Thus, this study is delimited to publicly
supported universities.

4. Provincial characteristics that have been shown to be
associated with the variation in university operating expenditure are
selected from the literature of education finance and from studies of

Canadian higher education and intergovermmental relationms.

Limitations

1. Aggresate data derived from government sources fail to account
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for varying definitions used and omissions made over time. The
precision of this study is limited by these considerations. 1In
addition, analysis at a provincial level is unable to demonstrate the
operations of individual universities,

2. longitudinal analysis reveals little about variable structures
at certain points in time. Because the purpose of this study is to
make dynamic inferences, i.e., to analyze changes over time, inter-
provincial comparisons may be complicated by structural changes that
have taken place during the period under consideration.

3. The use of ratios limits the interpretation of their
association with variations in the magnitude of expenditure. Thus,
both the numerator and the denominator are considered in attempting

to explain variations ir the dependent variable.

Assumptions

1. Variables other than university costs act as determinants
of university expenditures. Socio-economic, demographic, and other
characteristics of a province are influential factors in determining
expenditure variations.

2., The relationship between universities and governments makes
university finance dependent, in part, upon factors that operate to
determine expenditures in other areas of the public sector.

3. The type of public good under consideration, i.e., higher
education, differentiates it to some extent from other types of public
goods. These differentiations are also associated with expenditure.

4, Changes in the dependent variable are jointly determined
by changes in the independent variables. The assumption of

interaction between independent variables dictates the type of research
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design used in this study.

5. The multi-dimensional relationship put forward as a
conceptual framework for the analysis of university expenditures is
a valid structure in which to analyze the past state of university-
government relations.

6. The occasional existence of data for mon-publicly supported
institutions within published expenditure and enrolment figures does

not distort the overall pattern of expenditure.

Definition of Terms

The following terms are used throughout the study. Others will

be defined when necessary.

Operating expenditure. Expenditure on daily operations which

includes the costs of instruction, research, librairies, plant
maintenance, scholarship, administration, and other. These can
be divided into direct expenditures such as academic and non-
academic salaries and benefits and non-wage items such as
stationery, educational appliances; and indirect expenditure such
as general administration, maintenance and management such as
cleaning, light, water, heating, repairs of buildings and
equipment, etc.; and general educational expenditures such as
examinations, conferences, etc.; expenditure on student provisions
such as student residences, cost of dining hall, recreation, etc.
e « « (Tu, 1971, pp. 23-24).

Higher education. This term is used synonomously with

university education as previously defined.

Post secondary education. This term includes the range of

studies beyond provincial definitions of junior matriculation up to,
but not including, university education.

Publicly supported universities. This categorization includes

all degree granting institutions that have received provincial and/or

federal operating grants in the decade 1960/61 to 1969/70.



CHAPTER II
REVIEW OF THE REILATED LITERATURE
I. INTRODUCTION

Higher education finance has not been the subject of many of
the extensive analyses of government spending performed in the past
two decades. A contrasting situation exists with respect to education
expenditures which have been subjected to perhaps more analysis than
any other government function, particularly at state and local levels.
Whereas studies of government spending have been conducted at various
levels of analysis (internmatiomal, national, state, district, etc.),
cross-sectional analyses vastly outnumber time-series research in
the published literature. Since it is the purpose of this study to
identify and analyze factors associated with spending on higher
education, the bulk of this Chapter is devoted to a consideration of
research related to education finance.

A large proportion of the literature on education finance is
made up of research based on the use of regression techniques. Such
efforts are concerned with factors both theoretically and empirically
related to expenditure. Since there has been great similarity in the
use of variables and in the findings of these studies, they are
subjected to critical examination in Sections II, III, and IV of this
Chapter. Table 2.1 (p. 16) provides a summary of some of the more

important studies.
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II. VARIABLES USED IN STUDIES OF EDUCATIONAL EXPENDITURES

Income per capita. This measure of ability to finance education

has generally accounted for the largest portion of variation in
expenditure measures. It has been found to be highly correlated with
other "wealth" measures, such as, median family income, and property
valuation. Income per capita has generally been treated as a measure
of demand but, in some cases, where private sector models have been
used to explain public spending, it has been defined as a supply
factor (Miner, 1963, and Gregory, 1967). Whether or not this
separation seems useful depends upon the extent of intercorrelation
between explanatory variables. Thus far, attempts to define the
function of income per capita have proven disappointing (Miner, 1963,
p. 136, Bird, 1970, p. 210).

Median family income. Though usually highly correlated with
income per capita, median family income has emerged as a leading
predictor of education expenditures in some studies of metropolitan
school districts. The rationale for its use tends to be the
assumption that pre-secondary education support is a function of
family rather than individual income, particularly in cities where
the possibility is high of more than one wage earner per family. It
has been a useful explanatory variable in studies of city and
suburban education expenditures if the school district spending under
consideration was independent of state finances (Brazer, 1959, James,
Thomas and Dyck, 1963, Garms, 1967, Kee, 1967).

Property valuation. This variable, related to the legal

structure of school finance, has been influential in studies of
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school expenditure from "own sources" (Hirsch, 1960, Alkin, 1966,
Fisher, 1967, Harvey, 1969). As a local wealth measure, it has been
a good predictor of expenditure in studies in which "state aid" is
unimportant to local finances (Harvey, 1969).

Enrolment variables. In studies in which measures of

enrolment have been included, they have invariably been among the
three leading predictors of school expenditure. They have been far
more influential in studies of low income areas where state aid is
generally based upon per pupil enrolment as well as upon fiscal
capacity of the local area. In high income states, '"wealth"
variables (income, property valuation) have functioned as better
indicators of expenditure. The use of enrolment ratios, such as
elementary to secondary, is usually explained as an effort to derive
the influence of the student "mix" on expenditure. In almost all
cases, the proportion of secondary students enrolled emerges as the
better indicator of expenditures due to the higher costs associated
with high school education. The influence of wealth and enrolment
variables together have been summarized by Pryor (1968, p. 226).
The ratios of public consumption expenditures for education to
the G. N. P. are related to the per capita income in the time
series data. Nevertheless, the number of school age children

acts as a constraint on the increase of total expenditures.

Labour force variables. Measures of the proportions of the

labour force in various occupations have been hypothesized as
determinants of public education expenditures (Shapiro, 1962). As
surrogates of the extent of industrialization, they are supposedly
related to spending in that they purport to measure the response to

technological change. The assumption here is that highly industrialized
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areas will tend to spend more on education than areas whose economies
are based on agriculture or natural resources. In studies of large
school districts throughout the United States these variables have
been identified as significant determinants of school expenditures
(Miner, 1963, James, Thomas, and Dyck, 1963, Potter, 1966). Recently,
some attention has been devoted to the percentage unemployed as a
predictor of expenditures but the results have shown inconsistency
in that both positive and negative associations with the criterion
variable have been uncovered (James, Thomas, and Dyck, 1963, Garms,
1967).

The failure of occupational variables to comsistently
explain school expenditures might be related to the tendency of
local school districts to provide a "common" curriculum to all pupils.
It may well be that expenditures on higher education are more closely
related to occupational levels since higher education has traditionally
been viewed as the repository of more advanced skills.

Urbanization. The high correlation between labour force
variables and urbanization has tended to suppress the influence of
this "classical" determinant (Hickrod and Sabulao, 1969). All other
things being equal, the influence of urbanization on school
expenditures should be significant in areas where urban density has
created a need for special services. The tendency for state aid to
be significantly correlated with measures of urbanization supports
this type of hypothesis.

Fiscal resources. Studies of school expenditure have

generally limited their investigation of fiscal resources to state

aid and property valuatioms. These two variables are hypothesized



Studies of Education Expenditure:

Table 2.1
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Levels of Analysis,

Techniques, Variables, and Major Findings

Study Level of Analysis
and Technique

Dependent
Variable

Leading Predictors and

Major Findings

Fabricant State (C.S.)
(1952)

Brazer Cities (C.S.)

(1959)

Miner State (C.S.)

(1963)

Sacks, County (C.S.)

Harris,

Carrol

(1963)

Kee Cities (C.S.)

(1965)

Potter City school

(1965) districts
(C.s.)

State ed'n.
expenditure
per capita

Current ed'n.
expenditure
per capita

Aggregate
state and

local ed'n.
expenditure
per capita

Current ed'n.
expenditure
per capita

Current ed'n.
expenditure
per capita

Current ed'n.
expenditure
per capita

Personal income per
capita, density, and
urbanization.
Independent variables
accounted for a greater
proportion of variance
in 1957 than in 1942.

Median family income.
Whereas government

aid per capita and
number of pupils
exerted strong positive
influences on the
dependent variable,
density and industrial
employment had no
statistical%y significant
effects. R™ = .41

State personal income
per capita.

Increases in the
dependent variable were
associated with increases
in revenues for local
schools collected from
state sources.

State aid per capita,
property valuation,
income per capita.

R? = .90

Income, attendance.
State aid was not
significant. RZ = .59
Regional differences
in "dummy variables.
RZ = .36 in 1950.

RZ = .80 in 1960.



Table 2.1 (continued)
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Study

Level of Analysis
and Technique

Dependent
Variable

Leading Predictors and

Major Findings

Sacks,
Ranney

Hirsch
(1960)

Sacks,
Hellmuth
(1961)

Shapiro
(1962)

James,
Thomas,

Dyck
(1963)

Garms
(1967)

Suburban
districts (C.S.)

Districts
(c.s.)

Districts
(C.S.)

State (C.S.)

Districts
(c.s.)

Districts
(C.s.)

Current ed'n.
expenditure
per capita

Current ed'n.
expenditure
per pupil

Current ed'n.
expenditure
per pupil in
average daily
attendance

Current ed'n.
expenditure
per pupil in
average daily
attendance

Current ed'n.
expendi ture
per pupil

Current ed'n.
expenditure
per pupil

Income per capita,
s&ate aid, enrolment.
R® = .67

Per pupil assessed
valuation of real
property, income
per capita.

High correlation
between predictors.
R2 = .85

Average daily
membership, state
aid, property
valuation.

R2 = .87

Personal income per
capita, labour force
in non-agricultural
employment, children
aged 5-17 enroled,
proportion of total
enrolment in high
school.

Median family income,
property valuations,
percent unemployed.
RZ = .77

Unemployment ratio,
median family income,
percentage homeowners,
median years of
schooling, property
valuation per pupil,
percent in private
schools. R- = .85
Sample included 107
school districts of
populations over 25,000.



Table 2.1 (continued)

Study Level of Analysis Dependent Leading Predictors and
and Technique Variable Major Findings
Paterson Provinces Current ed'n. Personal income per
(1967) (C.S.) expenditure capita for non-policy
per pupil in dgterminants.
average daily R = circa .86
attendance Salary level and
school size for policy
dgterminants.
R = .75 to .93
Fisher Cities Current ed'n. Per pupil property
(1967) (C.S.) expenditure valuation, median
per pupil family income,
from own governmen§ aid per
taxes pupil. R = .67
Education level of
adults significant in
high income districts.
Kee Districts Current ed'n. Absolute change in
(1967) (T.S.) expenditure median family income.
per pupil RZ = .41
State aid had a
negative association
with expenditure.
Possibility of
substitution.
Pryor National Aggregate Level of economic
(1968) Comparisons per pupil development,
(C.S. and expenditure proportion of school
T.S.) for pre and age children in
post- population.
secondary
education

Explanation of symbols

C.S. = Cross sectional
Tzs. = Time series
R = Proportion of variance accounted for as a percentage
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as having a negative relationship, i.e., the higher the property
valuation, the lower the state aid. There has been ample evidence
of the relationship at the school district level (Hirsch, 1960,

Miner, 1963, Sacks and Hellmuth, 1961, Kee, 1965 and 1967).
Aggregate studies have not been able to arrive at the same conclusion

because of the influence of intervening variables (Shapiro, 1962).
III. STUDIES OF HIGHER EDUCATION

Gregory (1967) attempted to explain the variations in state
and local appropriations for higher education by using multiple
regression techniques on a cross-section of data. He tested several
hypotheses related to factors associated with variation, the "kind"
of economic good under consideration, and consumption and production
within the American states. He assumed that a private sector demand
model might explain appropriations in the public sector. In addition,
constraints on spending as well as "other" outlets to relieve the
burden of demand were included as amplifiers of the demand model.

Demand was related to size of age group in population
eligible for higher education, tastes of citizenms, ability, and other
miscellaneous factors. Several measures of each of these demand
factors were developed but the most significant were the size of age
group and the educational level of the population (a measure of taste).

"Qutlets" to relieve the burden of demand were defined as
private institutions, migration out of state, and migration "into"
state, the latter being a source of relief because of higher tuition
costs to out of state residents. Both private substitutes and

migratory outflow were positively associated with appropriations.
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Constraints were defined as taxable capacity (per capita
income), and effort. These too, were significantly related to the
dependent variable (1967, p. 132). The final equation took the form:

Y = -8.15 + .18%} + .77%2 + .007%3 - .0000015%% - .10%X5 - .07x6 +
.42%°
where: X! is education level of population, X2 is proportion of the
18 to 24 age group eligible for higher education, X3 is income per
capita, x* is income per capita squared, x° are private outlets, x6 is
out of state migration, and X9 is effort.

McIntyre (1969) attempted to explain interstate variations
in expenditure for public higher education, 'taking into account the
significant differences in sources of funding that exist among
different types of public institutions" (p. 262). A model was
developed that excluded measures of expenditure found to be highly
correlated with the dependent variable, instructional expenditure per
student. Explanatory variables appear to have been chosen on the
basis of their success in previous studies. A cross-sectional
analysis of 1966 data was conducted for each type of imnstitution.
Table 2.2 (1969, p. 268), summarizes the results of this research

(see page 21).
IV, VARIABLES USED IN STUDIES OF HIGHER EDUCATION

Student Measures

Proportion of college-age population in total population.

Gregory found that the correlation between this variable and state-
local appropriations per capita was .01 (1967, p. 113). The exclusion

of students "rot eligible" for college entrance from the original
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Table 2.2
Regression Coefficients Between Instructional Expenditure

Per Student and Independent Variables for California
State System of Higher Education, 1965-66

Independent Public Public Public Junior
Variables Universities Four Year Colleges Colleges

Extent of full time

enrolment .222 189.172 .23

Income per capita .482 7.55% .17

State expenditure a

on other functions -46.06 416.862 - - -
Effort 3.47 -9.25% .02

Proportion of total

instructional income

from state -.20% -.69 -218.322
Proportion of total

instructional income a
from tuition -.28% -1.732 -213.86

Coefficient of multiple

determination .50 .80 A

Tz Significant at the one percent level

calculation resulted in a new correlation of .50. However, this
adjusted measure of demand was rejected by Schaafsma (1968, p. 12)
because it restricted analysis to a very "short-run approach" and,
did "not always reflect clearly changes in the aemand for higher
education.”

The student '"mix". Studies of higher education have

attempted to assess the influence of programme levels (graduate,
undergraduate), and academic activity (full time, part time) on

expenditure. It is assumed that these measures of the "nature of the
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activity" distinguish it, in some way, from other educational
activities. They are perhaps more closely related to demand than
measures of faculty-student ratios and other interma (Gregory, 1967,

p. 117, Schaafsma, 1968, p. 6). The major problem with these measures
is that a two-way relationship may exist with the criterion variable.
Universities may be prone to spend more on high cost programmes because
of varying grant structures in use across Canada.

Private outflow and migration. Neither of these measures

appear suitable for analysis in the Canadian context. Literally

all universities in Canada are publicly supported despite the
private origins of some. The only problems that seem to have arisen
are related to the endowments incomes of some of Canada's older
private universities. In some cases these funds have been deducted
from provincial operating grants. The second measure, that of
migration, does not appear substantial, except perhaps in the
Maritimes (Hurtubise and Rowat, 1970, p. 34, Lacroix and Proulx,

1971, p. 16).

Economic Development

Income per capita, Income distribution. It has been

suggested that "more wealthy states would tend to provide larger
per unit levels of support for higher education than the less
wealthy states" (McIntyre, 1969, p. 265). This phenomenon was
substantiated in both the Gregory and McIntyre studies. In both
cases per capita income proved to be a better predictor than
income distribution, the latter being a significant determinant

of attendance at university im Canada (Porter, 1965, Schaafsma, 1968).



It appears that general ability to pay for higher education tends
to suppress the influence of income distribution omn expenditure.

It was for this reason that Schaafsma computed the average income
earned by the members aged 35 to 64 of each occupation in his study
of demand for higher education in Canada (1968, p. 16). It would
appear that the level of analysis should dictate the use of one or
the other variable.

Industrialization. Gregory found that the percentage of
persons in selected occupations requiring a college education was
so highly correlated with educational level of the population (.78),
and with per capita income (.70), that he omitted it from his
regression. The problem with defining the "need for a college
education as the criterion for occupational classification has
been discussed by Schaafsma (1968, p. 20). It omits all those who
“aspire to' a university education for their children and fails to
account for the influence of large sectors of the labour force
traditionally omitted from higher education.

Revenue sources and use. The structure of higher education

finance in Canada necessitates a much closer investigation of fiscal
resources than has been undertaken in U.S. studies. It could be
that McIntyre and Gregory measures are far too gross for Canadian
data. McIntyre's measure of ability (instructiomal expenditure

on higher education as a proportion of total state spending) does
not account for the structural changes that may take place in
govermment spending over time. Any consideration of fiscal effort

must take intc account the influence of inter-governmental transfer

23



payments and/or direct grants to universities. The study of revenue
utilization by universities is made more complex by these
considerations.

Education level of population. Gregory found that a one per

cent increase in the educational level of the population was matched
by a $0.63 increase in state and local appropriations per capita
(1967, p. 116). This variable has not been isolated in Canadian
studies of higher education but Paterson found that the percent of
the population with nine or more years of formal education was
positively and significantly correlated with per pupil school
expenditures in 1941, 1951, and 1961. Schaafsma suggested that

it was a major determinant of demand for higher education in

Canada. When accompanied by average income in his regression the

proportion of variance accounted for was .95 (1968, p. 17).

V. STUDIES OF OTHER GOVERNMENT FUNCTIONS

Regional Variables

The association of regional variables with government
expenditure has received some attention in the United States
(Sharkansky, 1967, 1968) but almost none in Canada (Bird, 1970,

p. 213). Sharkansky used five independent variables (per capita
income, federal aid, state effort, state role, previous
expenditure) in an initial effort to separate state and local data.
His dependent variable was state government expenditure per capita
in 1963. He found state role and previous expenditure to be
positively associated with the criterion variable but, personal

income failed to explain any significant portion of the variation

24



25
in expenditure. This brought the conclusion that personal income
had a more profound influence over local govermments. '"State
officials appear to benefit from access to a more extensive and varied
economy” (1967, p. 174). A further study of regional characteristics
and their relationship to three measures of economic status
identified several significant correlations but Sharkansky found

large residuals "not explained by economics alone" (1968, p. 19).

Political Factors

Among the most prominent efforts to quantify political
activity were Fisher's index of two party competition, Morss'
measure of legislative apportiomments and Gramlich's legal
constraint against borrowing (Bird, 1970, p. 214). Both Morss and
Gramlich found significant relationships with measures of spending
but Bird contended that so few studies were a meager basis for
theory building. Hickrod concluded that political variables had
been a "crashing disappointment” in studies of public school

expenditure (1970, p. 42).

Intergovernmental Aid

The literature of intergovermmental aid has contributed
confusing and conflicting results (Gramlich, 1969). Whether or
not the grant and transfer schemes studied have stimulated,
complemented, or substituted for local spending has been the subject
of much debate. Results appear to be a consequence of how "aid"
variables are entered in regression equations. The problem of
autocorrelaticn, noted by Morss, has yet to be solved (1966)

Alternative methods have been suggested but, for each technique
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there is a criticism, and consensus about the effects of

intergovermmental fiscal arrangements is hard to reach.
VI. STUDIES OF HIGHER EDUCATION IN CANADA

The literature of Canadian higher education consists of
several studies devoted to the university-government relationship
(see particularly Hurtubise and Rowat, 1970 and Financing Higher

Education in Canada, a study commissioned by The Council of Ministers

for Education in 1970) and the financial situation of Canada's
universities (Bladen, 1965, Waines, 1970, Wright, 1970, and Slater,
1970). Only Hanson (1969) and Cameron (1969) take into account
the fiscal positions of the provinces. Though few could be
classified as empirical studies, they make up a substantial body of
literature contributing to this study.

Until recently, the most comprehensive analysis of university

financial requirements was Financing Higher Education in Canada, also

known as the Bladen Report (1965). It recommended a perpetuation of

the federal per capita grants programme with substantial increases in
operating, capital, and research funds. The justification for increased
federal aid was the fear that provinces would have insufficient

revenues to finance universities at a level necessary to their
satisfactory operation. Unfortunately, the Report did not consider

the possibility of provinces administering the same funds which the
federal govermment supposedly had available. Perhaps, the commissioners
felt that Ottewa would be more generous than provincial legislatures.

If so, they gave no justification for this sentiment (Rosenmbluth, 1965,

p. 96). As for intergovermmental relatiomships, the Report simply
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recommended federal-provincial meetings for the purpose of revising
the grant structure.

The failure of the Bladen Report to comsider even the most
elementary data concerning the progress of provincial involvement in
higher education finance was one of its major weaknesses. Such data
were available in a series of monographs begun in 1960 by the
Canadian University Foundation (later the Association of Universities
and Colleges of Canada). The main economic indicators of these studies
were measures of ability and effort. They tended to show that
throughout the period 1958/59 to 1962/63, there were marked variations
in the year by year ranking of provinces on both indicators with
Alberta maintaining the highest overall average and Newfoundland,
the lowest.

A more comprehensive study of university finance, published
in 1969, provided an extensive coverage of provincial involvement
since the mid 1960's (Cameron, 1969). Using measures identical to
the C, U. F. and A, U. C. C., monographs (grants as a percentage of
net general expenditure, grants as a percentage of income per capita),
the study showed the dominant position of Alberta followed by the other
Western Provinces, Ontario, Quebec, and Maritimes in 1965/66.

The pattern was maintained in 1966/67 but, in 1967/68, the first

year of the Fiscal Arrangements Act, Nova Scotia and Quebec showed
substantial increases in effort while Saskatchewan declined relative
to the other provinces. On the basis of preliminary data, the period
1968 to 1970 vas characterized by the increased effort of Nova Scotia
and Newfoundl:nd, and the decline of British Columbia, Quebec,

Saskatchewan, and New Brunswick.
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The Cameron study was one of the first to make mention of
provincial ability to raise funds and make use of various revenue
sources for the financing of higher education. Unfortunately,
the topic was not treated at any length (1969, pp. 167-168). By
relying heavily on measures of ability and effort, the study was unable
to relate the use of alternative revenue sources to university
finance. Nontheless, the emergence of university financing as a
provincial concern was recognized.

A substantially revised version of the Cameron study was
submitted to the Council of Ministers for Education in 1971 as
part of a broader investigation of post-secondary finance (Graham and
Cameron, 1971). Fiscal capacity received some consideration in the
context of equalization and regional disparity. Since one dimension
of the present study is devoted to fiscal variables, the Graham and
Cameron findings are reported here (1971, p. 274). They offer some
background for the analysis of data in ensuing Chapters.

The provinces which have benefitted most from the federal
programme (Fiscal Arrangements Act, 1967) are relatively
wealthy . . . The success of the programme appears to be in
preventing a widening of regional disparities in the

provision of post-secondary education, not in removing or
decreasing differences.



CHAPTER III
THE RESEARCH DESIGN
I. INTRODUCTION

The use of private sector models has brought about major
problems of interpretation in many previous studies of pre and
post-secondary education expenditures. Miner (1963) concluded that
his model, which specified supply and demand factors, did not have
"great explanatory power" due to "substantial intercorrelation
between explanatory variables." There was the possibility '"that
the fundamental assumption is false and the agencies that determine
local school expenditureé are not motivated by rational economic
objectives" (p. 136). Gregory, too, found high intercorrelation
between "demand" and "constraint" variables in his model of the
determinants of state-local appropriations for higher education (1967).

Hickrod (1971, p. 42) commented on the difficulty of
adapting a private sector model to the public sector. He chose to
illustrate his argument by explaining the role of the price variable
in the private sector.

Usually (in the public sector) either the tax rate or the amount
of taxes paid is nominated to play the role of this variable.

In the private sector, price is assumed to have a negatiwe
effect on consumption, ceteris paribus. But the Hogan and
Bentley study (1969) and the Hickrod and Sabulao study (1969)
found that the net regression coefficient for tax rate was

positive rather than negative, which casts some doubt on whether
tax rate really does function like a price variable.

The specification of a model for use in the public sector

must take into consideration the nature of the good, public demand,
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and ability to finance the good (Gregory, 1967, p. 112). An analysis
of these considerations should go further than specifying solely
economic factors since "conditioning" and "social factors" are also
part of the expenditure process (Musgrave, 1969, p. 69). Studies of
public spending that have used multiple regression techniques are
evidence enough of the desire to incorporate as many factors as
possible in an effort to explain associations with particular

spending patterns. Indeed, it has been the use of so many unspecified
and intercorrelated variables that has brought about criticism (Bahl,

1969, Gramlich, 1969, Bird, 1970, Hickrod, 1971).
II. THE MODEL

The model used in this study attempts to analyze variations in
university expenditures associated with each of the dimensions of
the university-government relationship identified as sub-problems.

In so doing, there is no suggestion that these dimensions represent

the necessary and sufficient conditions for a study of higher education
expenditure. They represent some of the more important issues that
have been recognized and debated in a relatively new field, namely,

the economics of Canadian higher education.

The Canadian university is regarded as a multipurpose
institution whose relationship with its enviromment is undergoing
rapid change. One example of this change is the increasing reliance
upon provincial governments for its revenues. The assumption is
made that university expenditure is a function of income primarily
from govermnment sources. The propensity of a govermnment to finance

higher education can be interpreted as a response to public demand.



Thus:

E=£f(I) =£f (D)
where, E is university expenditure, I is university income from
government, and D is public demand for higher education.

1. Previous studies suggest that the demand for public
education is a function of wealth énd wealth-related
variables (Pryor, 1968, McMahon, 1970) "more so when
demand is measured in terms of expenditure than when it
is measured in terms of fiscal effort" (Hickrod, 1971,
p. 45). However, higher education, as an economic good,
may differ from public education. University education
is both non-compulsory and unrelated to ""earmarked"
taxes such as property valuation is to school finance.
In addition, there are possibilities of substitution
within the realm of post-secondary education in each
Province and across Canada. These substitutions may
be cheaper to the purchaser. They may also be perceived
as offering greater short term and/or long term monetary
returns e.g., technical and vocational colleges.
Considering these possibilities, to what extent do
factors associated.with current levels of income help
to explain variations in university expenditures?

E =f (Ip)
where Ip is income within a province.

2. The demand for higher education has also been related

to sociological charaeteristics of the Camadian

population (Porter, 1965, Schaafsma, 1968). Unfortunately,
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these studies have been limited to ome or two points in
time. Do changes in the character of a population over
time help to explain the variation in university
expenditures? A major 1imitation on coming to grips with
this problem is the use of census data which is gathered
too infrequently for time series analysis. It is
proposed that the use of proxy variables may substitute
for "harder data" if omly to obtain some knowledge about
population changes and their association with the
variation in university expenditure. Thus :

E=f (P)
where P represents population characteristics.
Fiscal resources and their use were characterized as a
third dimension of the university-govermment relationship.
We are concerned here with the extent to which tax,
and other revenues have been associated with variations
in university expenditure over time. A concern about
the use of fiscal resources can be characterized as an
attempt to measure govermment activity in the public
sector (Sharkansky, 1967, 1968). 1In Canada, this involves
a consideration of both provincial and federal spending
for higher education. Thus:

E =£f (F)
where F represents fiscal resources.
One of the major prcblems facing universities is finding
financial support for various instructional activities.

The d¢bate over revenue sources and revenue utilization
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does not center on any one issue (Hyman, 1968). There
are concerns over the extent to which provinces have
supported part-time enrolment and graduate work. The
Govermment of Canada has been the focus of many university
briefs calling for additional support for research,
graduate studies, and special services. Are increases
in graduate or other enrolment associated with increases
or declines in govermment and/or alternative revenue
sources? How have these factors operated as predictors
of the variation in university expenditure in the past
decade? Thus:

E=f (P, R)
where P is program and R represents alternative revenue

sources.
III. REQUIRED VARTABLES

The Dependent Variable

(X3) University operating expenditure per full time student.

Studies of educational expenditure suggest the use of a measure of
current spending as the appropriate indicator of demand for educational
services. Since operating expenditure is the most recurring portion
of total umiversity expenditure, it, more than any other measure,
represents the focus of the problem put forward in this study.

Operating expenditures may be treated totally or proportionally,
in deflated dnllars or in current dollars. Since proportional
expenditure m:kes some correction for size of population and permits

a consideraticn of the rate of investment in each student, it is
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assumed to be a better indicator than total expenditure of the scope
of educational services. Variations in operating expenditure that
may be due to changes in the value of money are difficult to assess.
The development of a higher education price index in Canada has been
severely retarded by the lack of uniformity in university accounting
and reporting precedures (Interview with M. Wisenthal, June, 1971).
The use of other price indices "can be just as misleading as relying
on current expenditures . . ." (Sharples, 1971, P. 44). Therefore,
in the absence of a generally accepted higher education price index,

expenditure is measured in current dollars.

The Independent Variables for E = f (Ip)

(X2) Personal income per capita. In almost all previous

studies of education expenditure, this variable has emerged as the
leading predictor of variation in the criterion variable. Its high
correlation with other measures of wealth such as median family
income, property valuation, etc., substantiates its use as a measure
of economic development. It is therefore assumed that the higher the
ability to pay for higher education, the higher will be the effective
demand for higher education as reflected in levels of university
expenditure.

The shortcomings inherent to the use of income per capita as
a measure of economic capacity have been considered by both Sharples
(1971) and Paterson (1967). 1In general, income per capita fails to
consider income distribution within a political unit, such as a
province. However, for purposes of this study, a measure is required

that represents both disposable income of individuals as well as
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tax sources available to govermment. Income per capita best suits
these criteria. It should also be noted that over a relatively short
period of time, such as ten years, the correlation between personal
and disposable income per capita in each province is invariably .90 .

(X3) Proportion of labour force in manufacturing sector and,

(X4) proportion of labour force in service sector. Both of these

measures have been referred to as surrogates of economic development
in that they measure response to technological change, Schaafsma
found that the background (occupation of father) of university
"eligibles" was a significant determinant of university attendance
(1968, p. 17). However, as the proportions of the labour force in
various occupations rose over time, productive "spillovers" enabled
less favoured socio-economic aspirants to benefit from a university
education (1968, p. 31).

(X5) Proportion of labour force unemployed. In two recent

studies of school expenditure, an unemployment ratio was used to
measure the influence of cyclical declines in the economy (James et
al., 1963, and McMahon, 1970). The longitudinal association of
variations in yearly average unemployment with variations in university
operating expenditure is open to conjecture. It may be that high

rates of unemployment are associated with low per student expenditures.
On the other hand, the possiBle tendency of students to remain in
university during periods of unemployment may maintain or even raise

per student expenditure.

The Indezendent Variables for E = f (P)

(Xg) Proportion of the population aged 18 to 24. The
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use of this variable is suggested by the studies of Pryor (1968, p. 226),
McMahon, (1970, p. 251), Gregory (1967, p. 132), Cameron (1969), and
Schaafsma (1968). Canadian experience dictates that whereas the high
post World War II birth rate alone can account for increasing
enrolments, the aspirations of the college age population are perhaps
a more significant measure of demand for university education. Spending
for higher education can naturally be related to those in attendance,
but this is considered as more of an institutional measure than a

measure of population.

(X7) Education level of population. The education level of the
population has been found to be a significant determinant of education
expenditures in cross-sectional studies of all levels of education
(Gregory, 1967, Hickrod, 1967, Shapiro, 1962, and Paterson, 1967).
Schaafsma identified educational level of parent as an important
indicator of a child's opportunity to attend university (1968).

One of the problems inherent to the use of education
indicators is the identification of a level representative of common
achievement across structural units. In the Paterson study, the
proportion of the population having nine or more years of formal
schooling was used as a surrogate for education level. His comparative
cross-sectional study covered the years 1941, 1951, and 1961. While
the ninth year of school may have been indicative of genmerally uniform
compulsory school age in Canada at those times, the pattern has since
changed. Both compulsory school age and retention rates beyond
minimum schooling vary considerably from province to province. This
more recent phenomenon has prompted the use of variables representative

of the proportion of population having a college education. However,
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as pointed out previously, the limitation of education level to
"college educated" fails to account for the aspirations of less
educated members of the population.

The problem of selecting an adequate measure of education
level has been described as an effort to define the "stock" of human
capital. "The stock of human capital indicates the level of human
resource development which has been achieved by a country . . ."
(Harbison and Myers, 1964, p. 24). Ideally, actual level of educational
attaimment would be the most useful indicator, but it cannot be
calculated on a longitudinal basis. For purposes of this study, the

number of teachers (elementary and secondary levels) per 10,000 of

population has been borrowed from the Harbison and Myers work.

Several assumptions are implicit in the use of this variable.
Firstly, it is assumed that the proportion of teachers in the population
is a more adequate representation of "native"stock than the number of
engineers, scientists, physicians, and dentists. The latter variables,
also used by Harbison and. Myers, correlated at a much lower level
with a composite index of human resource development. Secondly, it is
assumed that the teacher/population ratio is an adequate descriptor of
education levels since the numerator includes varying degrees of post-
secondary education (one year training and beyond). Other indicators,
based on the stock of professional occupations, tend to include
education levels far beyond those of the majority of the population.

A third assumption, that no substantial portion of Canadian teachers
was unqualifi.d or untrained throughout the 1960's, appears tenuous.
The variation in qualifications should be considered as a limitation

upon the use of X7 as an education index.



38
When population characteristics associated with higher
education expenditures interact, the resulting equation (X; = X6.X7),
is similar to the demand functions used by Schaafsma (1968) and Tu

(1971).

Other Variables

The socio-demographic characteristics of a population can be
represented by variables other than size and education levels. 1In
the American context, percent of population non-white has been tested
as an indicator of willingness to spend on education. McMahon
demonstrated that racial variables may have short term influences
but are generally insignificant in the context of overall
development (1970). In other words, the use of racial variables
is apparently dependent upon an assumption of zero growth. It is
also statistically dependent upon a uniformity in sample from one
jurisdiction to another. Neither of these assumptions appears valid
in the Canadian context thus mitigating against the use of measures of
religion .and/or ethnieity. This is not to deny the possible importance
of these variables, but to suggest that other types of research design
are more suitable for their testing.

A third factor, urbanization, has been hypothesized as a
significant determinant of govermment and non-government spending
on both public and private goods. It is not used in this study
since a time series of urbanization data for the Canadian provinces
does not exist. The annual reports of Pfovincial Departments of
Municipal Affairs are a potential source but, there is no uniform

definition of urbanization used by the provinces for purposes of
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calculating a common base, e.g., proportion of population
dwelling in centres of over 25,000 people. Finally, the
correlation between income and urbanization is usually so high
that it is difficult to make any sort of judgment about independent

effects.

The Independent Variables for E = £ (F)

A major problem in analyzing fiscal measures related to
Canadian higher education is that programmes have changed over the
decade 1960 to 1970. For instance, direct federal grants to
universities were replaced by tax transfers, and adjustment and
equalization payments to provincial govermments in 1967/68. One
of the assumptions of longitudinal analysis is that variable
structures remain comparable over time. In this case, no such
assumption is warranted. Thus, adjustments are made to compensate
for programme shifts. Thaese may place some limitations on both
the accuracy and the interpretation of multiple regression
coefficients.

- (X9) Provincial "own source' revenues. For the purpose of this

study, "own source'" revenue is defined as the aggregate of revenues
from a) taxes, b) privileges, licenses, and permits, c¢) sales and
services, d) fines and penalties, e) interest, discount, and foreign
exchange, £f) own enterprises, and g) other revenue. These seven
categories are generally defined as Gross Revenue from Own Sources
(Statistics Cznada, Provincial Govermment Finance: Revenue and
Expenditure). This classification fails to comsider the structural

differences ir revenue sources between and within provinces over
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time. Neither does it include federal grants and shared-cost
contributions to provincial revenues. It is instead, a gross
measure of the amount of money available to a province for the
funding of public services. Although a simplified measure of
provincial fiscal capacity, it does help to evaluate the function

of certain revenues vis-a-vis others (transfers and direct grants).

(XIO) Provincial operating grants to universities as a

proportion of total personal income. This measure of "fiscal

effort", suggested by Hickrod (1967), has appeared in cross-
sectional studies as the income elasticity of demand for education.
Its use in longitudinal research has been minimal and, Hickrod,

in his study of ecological changes and expenditures, was one of
the first to define it as "effort through time". In cross-sectional
research this variable has had a consistent relationship with per
capita income. Briefly, as per pup:l expenditure rose with rising
income, in high income areas, fiscal effort tended to decline.
Iongitudinal studies have been unable to arrive at the same
conclusion, there having been conflicting results with the use of
this wvariable.

According to Bird, the confusion over fiscal effort is
partially attributable to the fact that few programmes are related
to average per capita income. Therefore, causal statements based
on observed changes in income and expenditure have been meaningless
in studies of aggregate government spending (1970, p. 90). However,
studies of particular govermment functions may come closer to the
meaning of effort.

(X11) The ratio of provincial operating grants to




41

universities to net provincial expenditures on education. This
inverse measure of sectoral ability, used by MbIntyre (1969), may
help to validate the contention that university finances must
compete with other provincial spending on education. The Cameron
study (1969) disclosed a drop in provincial spending on universities
since the inception of the Federal-Provincial Fiscal Arrangements
Act (1967). However, the study failed to relate the decline to the
possibility of alternative public preferences expressed in

greater spending on other forms of education.

(X12) Federal transfer payments for all other functions

(excludingﬁtransfers based on higher education and post-secondary

education operating expenditures made sinee 1967). Federal transfers
for "other" services have been hypothesized as stimulative to spending
for higher education. The spillover argument may have validity in

the Canadian context, since many shared-cost programmes during the
1960's were related to education or "training".

The calculation of this variable is facilitated by a Federal
Govermment reporting procedure that classifies transfers as Conditional,
Unconditional, and Other. "Other transfers" consist mainly of transfers
to certain provincial institutions and to municipalities. From
1960/61 to 1966/67, university per capita grants are included in this
category. As of 1967/68, "Other transfers" includes all transfers
(abatements, equalization, and adjustment payments) made in respect
of post-secondary education under the Federal-Provincial Fiscal
Arrangements Act. Therefore, "other transfers" are removed from the
calculation of federal transfer payments so as to insure that the

measure of "stimulation" or "spillover" does not include any portion
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of the criterion variable.

It should be noted that at the time of data collection
(December, 1971), the fiscal data provided by the Department of
Finance had not been adjusted to include current figures relating to
post-secondary transfers from 1968 to 1970. These figures have been
adjusted by the writer based on the most current release of the
Education Support Branch, Department of the Secretary of State (April,
1971).

(X13) Direct grants to universities and fiscal transfers

based on post-seecondary operating expenditure. These two programmes

that characterized the intergovermmental relationship in the last
decade have been the subject of several studies reviewed in Chapter II.
It is not the intent of this study to reexamine the particulars of
these programmes, but to assess their relationship to expenditure

over time. To do so, a variable must be designed that reflects the
interrelationship of provincial and federal spending patterns.

There is certainly no consensus about the division of
financial responsibilities between levels of govermment involved in
university finance. Although the federal presence was manifest prior
to 1967/68, through the operation of the per capita grants programme,
there existed at least two situations that illustrated the debate over
direct involvement.

Due to the intransigience of the Govermment of Quebec, -
universities in that province were compelled to refuse federal grants
from 1952 until 1960. As of 1956, the distribution of federal grants
was administered by the National Council of Canadian Universities, later

the Canadian Universities Foundation. However, this attempt to please
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critics of direct federal involvement had little appeal to the Quebec
govermment. In March of 1960, Ottawa presented a new proposal whereby
federal payments to universities could be made by either the C. U. F.
or a province. The latter altermative envisaged an increase in
provincial corporation tax and a corresponding decrease in the federal
tax. The option applied to all province.
In the debate which preceded the bill, Mr. Fleming, then Minister
of Finance, pointed out that the additional one per cent abatement
had a different value in each province. In some provinces the
value of the abatement would be much greater.than the $1,50 per
capita paid by C. U. F. while in others it would be an insufficient
amount for purposes of university finance . . . Because of this
fluctuation in value, the federal government offered to provide
revenues in provinces where the abatement value was less than $1.50

and to deduct revenues where the value was higher than $1.50
(Hyman, 1968, p. 49).

Quebec was the only province to accept the federal proposal.
There was some concern among the province's universities that they
would not receive the equivalent $1.50 per capita payment, but it
disappeared when Quebec raised its own per capita grant to $2.00. It
should be noted that direct operating grants for assisted research were
not part of this debate and Quebec's universities received such grants
throughout the period.

There is no doubt that the fiscal arrangements of 1967 placed
post-secondary and higher education finance solidly within the realm
of provincial decision-making. Although attempts have been made to
demonstrate a decline in provincial spending as a response to the
new programme, they are based on calculations of effort prior to
1967. 1In other words, critics of provincial finance assume that
tax abatements, adjustments, and equalization payments should be

used as indicztors of federal support for post-secondary education.
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This method of amalysis is rejected in this study. The provinces
are under no obligation to spend transfer payments on post-secondary
education. The decision to spend, ind on what services, is entirely
their own and is treated as such in the following Chapters.

The foregoing analysis suggests the use of a variable

that measures the constant involvement of both levels of govermment
throughout the 1960's. An elasticity of expenditure with regard to
the "mix" of govermment spending serves this purpose provided that
the "mixed" independent variable is structurally consistent
throughout the decade. This standard can be obtained by using the
ratio of federal to provincial spending on higher education. Thus,

X13 = federal operating grants to institutions of higher education
provincial operating grants to institutions of higher education

The numerator includes federal per capita payments from 1960 to 1967,
the adjusted value of the 1% corporation tax abatement to Quebec

in the same period, and operating grants for assisted research

from 1960 to 1970. The denominator consists of provincial direct
operating grants to universities including those for assisted research
from 1960 to 1970. Operating grants post 1967/ 68 are treated as

provincial grants.

The Independent Variables for E = f (R, P).

Sources of revenue. Three sources of revenue have been

associated with the current expenditures of universities-federal direct
grants from 1960 to 1967, provincial operating grants throughout the
decade, and tuition fees. These major sources were frequently

complemented t'y other operating grants to offset the costs of
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assisted research. In addition, universities received funds from the
sale of goods and services and from private domors. The latter was a
rare source of operating revenue since it usually took the form of
capital grants. The relative importance of different revenue sources
is tested through the use of three variables:

(X35) Provincial operating grants including grants for assisted
research as a proportion of total operating income,

(X16) Federal operating grants including grants for assisted
research as a proportion of total operating income, and

(X17) Other source operating income including tuition fees,
revenues from the sale of goods and services, private donationms,
endowment funds, etc., as a proportion of total operating income.

Programme. Two measures of programme are used in the equation:

(X18) Proportion of full time undergraduates to total enrolment,

(X19) Proportion of full time graduate students in total enrolment.
These variables are included in the model to explain expenditure
variations that are expected to occur due to differences in levels of

academic activity (McIntyre, 1969, p. 264).
IV, COLLECTION OF DATA

The statistical data for the study are taken from published
and unpublished tables provided by several federal agencies. Data
collection was carried out in Ottawa in June and December of 1971.

Tables of basic data and their sources are provided in the Appendices.
V. TREATMENT OF DATA

An assmption of interaction between variables requires a
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model that predicts the change in per student operating expenditures
for any combination of independent variables rather than for the
separate effects of each one (Kurnow, 1965, p. 253). Thus, for each of
the dimensions, an equation taking the following form is used:

E = aX; ' .%,P2
where E represents the criterion variable, a, the constant, X, the
independent variable, and b, the weight.

According to this hypothesis, the effects of a change in an
independent variable will depend on the values of the other
independent variables as well as on the size of the change
(Morss, 1966, p. 102).

The above equation can be applied to both longitudinal and
cross-sectional data. However, since the assumption of linearity is
seldom valid for data in time series form, there is required a
different approach to that used in cross-sectional studies. Therefore,
all variables are converted into logarithms thus estimating in the
regression analysis the proportionate change in E to be expected from
a given proportionate change in X. This conversion, commonly known as
the "elasticity" of a relatiomnship, is performed by a number of
available computer programmes. It resUlts in an equation taking the
form: log X = log a + bjlogXj + bplogXy + . . . + b,logXn.

The derived weights, or regression coefficients, are estimates of the
percentage increase in the  dependent variable associated with a omne
percent increase in an independent variable. To account for the
association of the criterion with more than one independent variable,
a multiple linear regression of the stepwise type is applied to the

time series. This procedure ranks variables and enters them into the

regression in a stepwise fashion in accordance with their marginal
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explanatory power, i.e.,
. . . the variable with the highest R%2 is entered first; the
variable with the highest partial correlation coefficient after
the entrance of the first variable is then added, etc. (Morss
et al., 1967, p. 497).

The statistical significance of derived correlations is not of
vital importance in this study. The data are treated as a population
and not as a sample. Of greater importance is the fact that there is
no logical basis for estimating the coefficient of correlation for
time series (Croxton, et al., 1967, p. 495).

The chief objection to the use of any reliability test for r
for time series is that the different observations are not
randomly distributed - each observation in a time series is
related to values in that series for preceding and subsequent
points of time. Furthermore, we cannot ordinarily generalize
concerning the exact nature of this interrelationship.

The choice of an appropriate set of predictor variables is
determined by a) the application of "F" ratio tests to the multiple
regression coefficients, b) the point at which no further variance is
accounted for by the inclusion of additional variables, and c) a
consideration of the possible influence of suppressor variables. Any
regression coefficient within, but not beyond, the .10 level of
significance is considered as an acceptable indicator of criterion
responsiveness to changes in the predictor.

Suppressor variables are those that tend to distort the weights
of any given set of 'good" predictors. Such variables have no, or
relatively low correlation with the criterion, but are highly correlated

with one or more independent variables strongly associated with the

dependent variable (Paterson, 1967, p. 103).



CHAPTER IV

INTERPROVINCIAL COMPARISONS

I. INTRODUCTION

This Chapter contains an interprovincial comparison of factors
associated with per student operating expenditures. The findings of
the empirical part of the study are presented in relation to each of
the four dimensions identified as sub-problems in Chapters I and TII.
Both the variables and the justification for their use were presented
in Chapter III. Table 4.1 provides a list of the variables and
associated symbols. The latter are used throughout the following

Chapters,

II. INCOME AND EXPENDITURE

The relationship between changes in the dependent variable

and changes in income factors was advanced in Chapter III. It was

growth and its relationship to spending. The introduction of variables
thought to have an influence on spending, along with personal income,
has generally led to problems of multicollinearity. Size of population
and density, urbanization, and other related measures are usually so
highly correlated with income per capita that their possible
relationship to the criterion variable is obscured. Therefore, the

the first set of regression coefficients derived in this study deal

with the relationship between income per capita and the dependent



Table 4.1

Variable Definitions and Symbols Used in the Empirical Analysis
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The Dependent Variable

X3 = University operating expenditure per full time student

The Independent Variables for E = £ (Ip)

Xy - Per capita personal income

X3 - Proportion of labour force in the manufacturing sector

X, - Proportion of labour force in the service sector

X5 - Proportion of labour force unemployed

The Independent Variables for E = f (P)

Xg - Proportion of the population aged 18 to 24

X7 - Education level of population (Number of teachers per 10,000
of population

Xg - Proportion of 18 to 24 age group attending university

The Independent Variables for E = £ (F)

X9 - Provincial "own source' revenue

X109 - The ratio of provincial operating grants to universities to
total personal income

X11 - Provincial operating grants to universities as a proportion of
net provincial expenditures on education

X19 - Federal conditiomal and unconditional transfer payments for
purposes other than education

Xq3 - The ratio of federal to provincial operating grants for higher
education

X14 - Federal conditional transfer payments

The Independent Variables for E = f (R, P)

X15 - Proportion of total university operating income from provineial
grants

X1 - Proportion of total university operating income from federal
grants

X37 - Proportion of total university operating income from all other
sources

Xi8 - Proportion of full time undergraduate students in total full
time enrolment

X19 - Proportion of full time graduate students in total full time

enrolment
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variable throughout the period 1960/61 to 1969/70.

Table 4.2 contains simple correlation coefficients between
these variables. Since the stepwise regression procedure calculates
correlations based on the annual value of variables, the illustrated
statistics do not provide any indication as to the relationship
between relative changes in variables from year to year. It is
apparent that a very substantial relationship exists between income
per capita and the criterion variable. Although correlations
consistently above .90 make difficult any meaningful discussion of
variance, it should be noted that Prince Edward Island and
Saskatchewan, and to a lesser extent, Newfoundland and Quebec, do not
exhibit the almost perfect correlation found in the remaining
provinces. The lower correlations are a consequence of less stable

income levels.

Table 4.2

Coefficients of Simple Correlation Between Per Capita Personal
Income and University Per Student Operating Expenditures;
1960/61 to 1969/70

Nfld. PEI. NS. NB. Que. Ont. Man. Sask. Alta. BC,

.94 .91 .98 .99 .95 .99 .99 .92 .99 .99

Calculation of Regression Coefficients

Regression coefficients are derived from the application of
a linear equation to the logarithmic values of both independent and

dependent variables. Therefore, a weight may be interpreted as an
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elasticity, a measure of the percentage increase in the criterion
associated with a one percent increase in the predictor, assuming
that all other variables remain constant. This procedure is used
for all subsequent calculations. The annual unadjusted values of the
variables, used in their logarithmic form for data analysis, are
found in Appendix B.

The regression coefficients, or elasticities, are supplemented
by the following statistics: (a) the constant of the regression
equation, or the value of X; when X, =0, and (b) Rz, the square of
the multiple correlation coefficient or, the proportion of variance

in the criterion variable accounted for by changes in the predictors.

Income Elasticity of University Operating Expendi tures

Table 4.3 contains coefficients derived from the regression
of X5 on X3. The high r2 obtained indicate that per capita personal
income is a good indicator of university per student operating
expenditures in this part of the model. All elasticities are greater
than unity signifying that percentage increases in university
expenditures were greater than those for income per capita throughout
the period under study. Newfoundland, which had the lowest income
per capita, exhibits the highest income elasticity of expenditure
(1.92). oOntario, the province with the highest per capita income in
the 1960's, shows an elasticity of 1.47, almost in the centre of the
Canadian range. With the exception of New Brunswick, the Atlantic
Provinces tend to display higher elasticities than their counterparts
in Central Canada and the Prairies. Only British Columbia has an

elasticity commensurate with those shown in the Maritimes (1.54).
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Table 4.3

Regression Coefficients for Per Capita Personal Income and
University Per Student Operating Expenditures:
1960/61 to 1969/70

Province Constant Per Capita Personal Income R2
Nfld. -6.271 1.92 88.69
PEI, -3.801 1.54 82.08
NS, -4.804 1.68 96.77
NB. -1.869 1.27 98.58
Que. -1.628 1.23 91.13
Ont. -3.534 1.47 98.23
Man. -0.789 1.11 97.22
Sask. -0.634 1.09 83.87
Alta. -1.758 1.25 98.12
BC. ~4.314 1.54 99.16

Factors Associated With Income

The conceptual framework put forward in Chapter I suggests that
expenditures on higher education may be associated with factors related
to the per capita income of provincial populations. Three such factors
were identified; proportion of labour force in manufacturing, proportion
of labour force in the service sector, and proportion of labour force
unemployed. The first measure tends to differentiate provinces
according to technological complexity, the second, according to
services offered to populations, and the third, according to non-

participation in the productive labour force.
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The direction of association between each of these variables
and operating expenditures per student is open to question. High
proportions of the labour force in manufacturing may generate demands
for university trained personnel thus influencing expenditure. It
may also be the case that the manufacturing sector relies upon semi-
skilled labour, a large proportion of which is trained on the job or,
that labour mobility is a substitute for local recruitment. In these
cases, there would be no strong correlation between manufacturing
labour force and university expenditures.

The service sector labour force is gemerally comprised of a
high proportion of university trained manpower. Thus, increases in
the service labour force may be a major influence on university
spending. However, since increases in the proportion of the labour
force in the service sector are usually associated with higher per
capita income, the expenditure effect may be a reflection of greater
financial ability to support university operations rather than a
sign of increased usage of university facilities. These two-edged
reactions may also be characteristics of the unemployment rate.
Increased unemployment can influence governmental revenues, hence
the expenditures made by universities. However, if unemployment is
particularly high in the young labour force, university students
may decide to continue their studies thus maintaining or increasing
expenditures.

Prior to the description of findings related to these variables,
a comment is warranted about availability of data and the construction
of variables. Province by province breakdowns of the labour force

were not available before 1966. The regional estimates, going back
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to 1960, include the Maritimes, Quebec, Ontario, the Prairies, and
British Columbia. Therefore, labour forece data aver a ten year period
are available for only three provinces, and over a four year period,
for all provinces.

The Federal Govermment is just beginning to develop measures
of sectoral employment within the labour force. The system in use
until 1970 simply classified the labour force as the number over 14
years of age, employed, unemployed, male, or female. To ascertain
the proportion of the labour force in certain sectors of employment
it is necessary to work from a document entitled Estimates of
Employees by Province and Industry (D.B.S., 1969). This publication
contains estimates of sectoral employment based on sample surveys of
establishments employing 20 or more workers. The survey is not the
same one used to establish the size of the labour force. For these

reasons, and others, it underestimates the absolute size of sectoral

employment.2

In view of these limitations findings are reported only for
Quebec, Ontario, and British Columbia. Since a regression procedure
requires at least one degree of freedom, it is impossible to regress
four independent variables made up of only four observations. This
eliminates the opportunity of investigating data limited to the
years 1966 to 1969 inclusive. The following criteria have been used

in variable comstruction for the three provinces under study:

Z)\ large proportion of the directors of incorporated businesses
reported themselves as "owners" rather than "employees'". This error
was not isolated until 1968, seven years after the introduction

of the survey (Personal interview with W. A. Campbell, Chief,
Employment Section, Labour Division, Statistics Canada, December, 1971).
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X3 - Proportion of labour force in the manufacturing sector.

"Manufacturing sector" is as defined in Estimates . . . Industry.

Xy4 - Proportion of labour force in the service sector includes
all employees in Community, Business, and Personal Service,
Commercial and Non-Commercial Sectors, Public Administration and
Defense (excluding non-civilians) and, Finance, Insurance, and
Real Estate.

X5 - Proportion of labour force unemployed is derived from The
labour force (Statistics Canada, September 1971, p. 51).

The correlation matrix in Table 4.4 indicates the degree of
association between the independent variables X3, X3, X4, and X5 and
the criterion. Manufacturing sector employment is positively
correlated with expenditure in Ontario but negatively correlated
in both Quebec and British Columbia. Service sector employment
shows a strong positive correlation with expenditure in all three
provinces while unemployment, is negatively associated with the
criterion.

The high correlation between service sector employment and
per capita income has been alluded to on page 53 and is substantiated
by the statistical analysis. It can be expected that the inclusion
of the former variable in a regression equation will add little to
a knowledge of its influence on expenditures. None of the other
correlations exhibit a uniformity in direction among the three
provinces. British Columbia and Quebec demonstrate similar negative
trends with respect to the relationship between unemployment and the
service sector labour force, while Ontario exhibits a strong positive

association. The important negative association in Ontario is between
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unemployment and manufacturing labour force. In this province, both
income per capita and service sector employment are positively related
to manufacturing while the reverse holds true for British Columbia and
Quebec. Overall, the strongest intercorrelations between variables
are in Ontario and the weakest in Quebec.

In summary, it would appear that factors theoretically
associated with income per capita exhibit a range of behaviour that
invalidates generalizations with respect to these three provinces and,
most likely, to the other provinces as well. Their association with
spending on higher education seems to be dependent upon the nature of
particular economies rather than upon any consistent law of economic

behaviour.

Table 4.4

Coefficients of Simple Correlation Between Independent Variables
for Factors Associated With Per Capita Personal Income
and University Per Student Operating Expenditures
in Quebec, Ontario, and British Columbia;
1960/61 to 1969/70

Variables

Province Xy X3 X4 X5
X3 .95 -.48 .90 -.26

Xs -.38 .97 .53

Quebec  y3 -.30 -.16
Xz -.60

Xy .99 .65 .95 -.62

. Xy .68 .97 .65
Ontario X3 26 -.89
Xz .95

Xy .99 -.73 .94 -.60

British X9 -.70 .94 -.65
Columbia X3 -.57 .04

X, -.65
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The stepwise regression based on an interaction of the four
independent variables produces weights shown in Table 4.5. The
unemployment ratio in Quebec raises the cumulative R2 from 91 percent
for per capita income alone to 99 percent for a combination of the two
variables. There is an indication that increases in unemployment have
a slight positive influence on university spending since the regression
coefficient for proportion unemployed is .41. Labour force variables in
Ontario do not contribute to the variance in expenditure, a result
indicated by the strong correlations shown in Table 4.4. Although
service sector employment and proportion of labour force unemployed have
positive elasticities in British Columbia, they add little to the
variance in expenditure after the introduction of per capita income.

The results imply that in a highly integrated economy (e.g.,
Ontario and to a lesser extent British Columbia), the influence of
labour force variables on higher education expenditures is overshadowed
by the overwhelming influence of income. Nonetheless, the contribution
of the unemployment ratio to the total variance in expenditure in
Quebec offers some indication that similar factors may be influential

in less developed provincial economies,

Table 4.5

Regression Coefficients for Per Capita Personal Income and
Associated Factors in Quebec, Ontario, and British
Columbia; 1960/61 to 1969/70

Province Constant Income Mfg. Service Unemployed R?
Quebec -2.230 1.46 .41 99.39
Ontario -3.534 1.47 98.23

BC. -2.690 1.46 .48 .11 99.62
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TIII. POPULATION AND EXPENDITURE

The second dimension of the model put forward in Chapter IIIL
jnvolves an investigation of the proportion of population eligible
to attend university and the education level of the population.

Their association with expenditure has been explained in terms of

a modified demand function. The selected variables, and the statistical
technique employed in their analysis were outlined in Chapter III.
Annual raw data are presented in Appendix B.

Table 4.6 contains simple correlations between independent
variables Xg and Xy as well as between these population measures and
the criterion. Both measures of population exhibit strong positive
associations with the dependent variable. The Harbison and Myers
"human stock" variable, used as a proxy for education level (X7),
tends to have a higher correlation with expenditures than the 18 to
24 age group measure (Xg), the exceptions being Newfoundland and
Prince Edward Island.

It is important to note the high intercorrelations between
Xg and X7. This pattern can be explained by the fact that increases
in the proportion of population 18 to 24 years of age are bound to
be associated with increases in the number of elementary and secondary
school teachers in the preceding years. Therefore, the variables
are essentially measures of the same thing. A time lag might overcome
this problem, but data limitations in the 1950's prevent such a test.
Thus, in their present form, either of the variables would suffice
for purposes of prediction.

Awarenzss of multicollinearity suggests extreme caution in

interpreting rasults since derived elasticities are somewhat
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Table 4.6

Coefficients of Simple Correlation Between Proportion of
Population Aged 18 to 24 (Xg), Education Level of
Population (X7), and University Per Student
Operating Expenditures (Xl); All
Provinces, 1960/61 to 1969/70

Correlations Nfld. PEI. NS. NB. Que. Ont. Man. Sask. Alta. BC.

rX1Xg .95 .92 .90 .96 .81 .95 .95 .91 .83 .93
rX1X7 .84 .89 .98 .99 .83 .98 .96 .98 .99 .98
rXeX; .93 .90 .94 .97 .76 .92 .93 .88 .83 .91

suppressed. It also prompts a search for alternative measures of demand
that are relatively independent of one another. It has been suggested
that one such alternative is the use of a measure of the proportion of
the 18 to 24 age group in actual attendance at university (Peitchinis,
1971, pp. 105-115). Supposedly, this variable indicates the capacity
of provincial institutions to fulfill aspirations of both parents and
students. However, a regression of this variable (X8) upon the
criterion did not change the weights reported in Table 4.7 that had
already been obtained for variables X6 and Xy.

In the light of these findings, coefficients reported in Table
4.7 can be treated in at least three ways. They are the results
obtained for the regression of Xy and X7 on X;. However, due to high
correlation, the independent variables could well be statistical
measures of the same thing. A similar interpretation can be applied to
Xg. In this perspective, approximately two to four percent increases
in university per student operating expenditures were the response to

one percent increases in either Xg or Xy over the decade 1960/61 to



1969/70. The upper end of the scale is approached in Newfoundland,

New Brunswick, and Nova Scotia, followed, in the three percent range

by Saskatchewan, and British Columbia.

lesser extent, Quebec and Alberta exhibit close to two and a half
percent elasticities, followed by Manitoba (two percent) and Ontario
(one and a half percent).

coefficients is negated by substantial intercorrelatiom, it is
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Prince Edward Island and, to a

Since an orthodox interpretation of the

doubtful as to whether education level was a more influential predictor

of expenditures in Newfoundland and Prince Edward Island.

Regression Coefficients Derived From the Stepwise Regression
of Proportion of Population Aged 18 to 24 (X¢), and
Number of Teachers Per 10,000 of Population (X7)

Table 4.7

on the Dependent Variable; All Provinces,
1960/61 to 1969/70

Province Constant Xg X7 R?

Nfld. 15.791 3.87 - 89.98
PEI. 13.203 2,62 - 83.92
NS. -1.210 - 3.74 95.51
NB. -1.820 - 3.84 97.68
Que. 2.090 - 2.35 68.20
Ont. 6.712 .94 1.47 97.26
Man. 3.284 - 1.94 92.32
Sask. .016 - 3.18 95.80
Alta. 2,321 - 2.31 98.63
BC. 1.500 - 2.84 95.73
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IV, FISCAL RESOURCES AND EXPENDITURE

Five measures of fiscal resources and their use are considered
as potential indicators of expenditure for higher education. The log
linear regression equation takes into account the interaction between
variables and produces weights which establish their relative
importance. The variables employed in this dimension of the model
attempt to measure the relative importance of provoncial fiseal
capacity (X9), provincial fiscal effort (X10), provincial sectoral
ability (Xj1), "spillovers" from federal transfer payments X12),
and the "mix" of government spending for higher education (X13).

Simple correlations between each fiscal resource measure and the
criterion variable (Table 4.8) indicate a) strong positive associations
for Xg, X30> ¥X11, and X32, and b) a uniform negative association for
X13- The exception to a) above is Xj] in New Brunswick, and the
exception to b) is X33 in Prince Edward Island. The exceptional cases
illustrate the same uniformity in direction as do the other variables,
but show weaker correlations with the criterion.

Since all or these measures are related, in one way or another,
it is logical to assume high intercorrelation between variables.
However, the purpose of this part of the analysis is to identify
important predictors of expenditure and thus eliminate some of the
confusion about the use of fiscal resources. Therefore, the inclusion
of all variables is necessary.

Derived regression coefficients are produced in Table 4.9.
Provincial fiscal effort (Xlo) is the leading predictor of expenditure

variation in seven of the ten provinces during the decade. The
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Table 4.8
Coefficients of Simple Correlation Between Measures of Fiscal

Resources and University Per Student Operating Expenditure
(X1): All Provinces, 1960/61 to 1969/70

Variables Nfld. PEI. NS. NB. Que. Ont. Man. Sask. Alta. BC.

Xg 91 .94 .96 .96 .92 .99 .99 .96 .97 .99
X10 98 .95 .99 .95 .92 .99 .99 .96 .99 .99
Xyq .96 .9 .98 .57 .75 .97 .96 .98 .95 .97
X, .89 .87 .92 .98 .85 .91 .96 .95 .9 .97
Xq3 -.92 -.50 -.89 -.81 -.77 -.93 -.78 -.88 -.85 -.92

Explanation of Symbols:

X9 - Provincial "own source' revenue

X10 - The ratio of provincial operating grants to universities to
total personal income

X371 - Provincial operating grants to universities as a proportion
of net provincial expenditures on education

X19 - Federal conditional and unconditional tranmsfer payments
for purposes other than education

Xq3 - The ratio of federal to provincial operating grants for
higher education.

exceptions are New Brunswick, Manitoba, and Saskatchewan, in which the
leading predictors are federal transfer payments, provincial fiscal
capacity, and sectoral ability respectively. There is apparently no
consistent relationship existing among the provinces with respect to

a uniform combination of variables capable of explaining variations in
expenditure. Provincial sectoral ability is the most frequently
recurring measure of expenditure variation after the introduction of
X109 but, its association with Xjg is not consistent. The same

conclusion is applicable to other measures of fiscal resources.
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The empirical findings of this part of the analysis are
similar to those of Gregory (1967, p. 133) and McIntyre (1969, p. 271),
namely, that the elasticity association between effort and expenditure
does not exceed unity. In only one of the provinces where Xj predicts
expenditure variation does the elasticity equal unity (Quebec, 1.01).
British Columbia, Alberta, and Newfoundland have elasticities in the
range .66 to .74. Ontario's coefficient is .51 and Prince Edward
Island's is .37, while Nova Scotia exhibits a negative coefficient
of -.32.

The coefficients of X11 (sectoral ability) are negative in
Alberta and British Columbia, and close to unity in only one province,
Saskatchewan (.93). Since other measures of fiscal resources appear
as statistical predictors in so few provinces, it is difficult to
make any meaningful comparison of trends.

It could be argued that variable Xj2 is not an adequate
measure of transfer payments leading to ''spillover' effects since
unconditional transfers are not expenditure related. To test for the
possible influence of conditional transfers, the regressions were
rerun substituting Xj, (federal conditional transfer payments) for
Xy9 (federal conditional and unconditional transfer payments for
purposes other than education). With the exception of Nova Scotia,
this adjustment did not change the findings presented in Table 4.9,

In summary, it would appear that fiscal variables related to
proportional use of revenues are, for the most part, better statistical
predictors of expenditure variations than measures of actual revenue.
New Brunswick is the only province for which one or more proportional

revenue measures do not contribute to prediction of variation in the
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criterion. The validity of this statement is limited to the interactive
model used in this research. Any one of the fiscal resource measures,
if used independently, will "explain" variation. There is evidence
however, that the magnitude of revenues available to provincial
governments is less important than decisions about how revenues are to

be spent.

Table 4.9

Coefficients Derived From Stepwise Regression of Fiscal Resources
Measures on University Per Student Operating Expenditures;
All Provinces, 1960/61 to 1969/70

Provinces Constant X9 Xi0 X11 X190 Xi3 R

Nfld. 18.382 .66 45  -.30 .49 99.16
PEI. 9.287 .37 89.38
NS. - 1.013 46 -.32 .75 99.94
NB. - 5.086 .25 .43 97.47
Que. 13.450 1.01 .37 91.88
Ont. 10.769 .51 .10 99.66
Man. 1.234 .36 .29 98.87
Sask, 9.585 .93 .28 98.09
Alta. 10.759 .72 -.30 99.08
BC. 10.999 .74 -.33 99.07

Explanation of Symbols: X9 - Provincial own source revenue

XlO - The ratio of provincial operating grants to universities to
total personal income

Xll - Provincial operating grants to universities as a proportion of
net provincial expenditure on education

X192 - Federal conditional and unconditional transfer payments for
purposes other than education

Xy3 - The ratio of federal to provincial operating grants for higher ed.
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V. UNIVERSITY REVENUE SOURCES, PROGRAMME, AND EXPENDITURE

The fourth dimension of the university-government relationship
attempts to examine the influence of alternative revenue sources and
programme on expenditure. Variables describing student enrolment
are included in the model to explain expenditure variations expected
to occur due to differences in the programmes offered by universities
within a province. A province having a high proportion of graduate
students may exhibit higher per student expenditures than a province
having predominantly undergraduate programmes.

Graduate instruction is normally chavacterized by smaller class
size, fewer teacher units per faculty member, and occasionally,
higher average faculty salaries. More faculty are required for
a given student enrollment and the costs per student are higher
as a result (McIntyre, 1969, p. 264).

The three variables describing particular income sources are
used so as to establish their relative importance to the operating
expenditures of publicly supported universities. This is so since none
of the provincial systems exhibit any tendency to use a particular
income source to the virtual exclusion of another.

The degree of association between each of the predictors and
the criterion variable is summarized in Table 4,10. 1Increases in the
proportion of revenues from provincial sources are more closely
associated with per student expenditures in Ontario, British Columbia,
and Nova Scotia (.98, .96, and .95 respectively) than in the other
provinces. Newfoundland, Prince Eaward Island, Saskatchewan, and
Alberta tend to cluster around .87 while Quebec shows the lowest
correlation at .77.

The de¢cade was marked by an overall decline in the proportion

of federal to total operating revenues, although, there were some
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deviations from this trend. Thus, the correlations in Table 4.10

are negatively associated. Newfoundland has the highest correlation
(-.94) followed by Ontario, British Columbia, Saskatchewan, Alberta,
and New Brunswick in the range -.80 to -.89. Manitoba, Quebec, Nova
Scotia and Prince Edward Island fall below this range with correlations
of -.75, -.71, -.67, and -.23 respectively.

Other revenues are highly correlated with Xl in Ontario (-.97)
and British Columbia (-.91). While all other provinces show
correlations ranging from -.77 to -.85, Alberta and Saskatchewan
exhibit r's of -.60 and -.37 respectively.

Decreases in the ratio of undergraduate students to full time
enrolment are highly correlated with increases in per student
expenditures in Alberta (-.97), Nova Scotia (-.93), and Saskatchewan
(-.92). Manitoba, Newfoundland, Alberta, Quebec, and British Columbia
fall into the -.78 to -.89 range, while New Brumswick has an r of -.48.
Since the ratio for Prince Edward Island is constant over time, a
slight adjustment to the final year figure éllows for the calculation
of a correlation coefficient of -.64.

Increases in graduate enrolment are positively associated with
the criterion. The range of correlation between these two variables
is narrower than preceding ranges in this dimension. Alberta,
Saskatchewan, Nova Scotia, and Manitoba are above .90, New Brunswick,
Ontario, and Newfoundland exceed .80, and British Columbia and Quebec
exhibit correlations in excess of .70.

Table 4.11 contains derived regression coefficients based on
the log linear equation. Once all other variables are controlled,

provincial grants emerges as the leading predictor of changes in the
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Table 4.10
Coefficients of Simple Correlation Between Measures of University

Revenue Sources and Programme, and University Per Student
Operating Expenditures; All Provinces, 1960/61 to 1969/70

Variables Nfld. PEI., NS. NB. Que. Ont. Man. Sask. Alta. BC.

X15 83 .86 .95 .80 .77 .98 .79 .87 .87 .96
X16 o4 -.23 -.67 -.80 -.71 -.89 ~-.75 -.88 -.83 -.89
X17 79 -.84 -.77 -.85 -.8L -.79 -.80 -.37 -.60 -.91
X18 .88 -.64 -.93 -.48 -.79 -.85 -.89 -.92 ~-.97 -.78
X19 80 ... .92 .85 .75 .8 .90 .92 .94 .76

Explanation of Symbols:

X315 - Proportion of total university operating income from provincial
- sources

X6 " Proportion of total university operating jncome from federal
sources

X317 - Proportion of total university operating income from all
other sources

Xig - Proportion of full time undergraduate students in total full
time enrolment

X19 - Proportion of full time graduate students in total full time
enrolment

variation of expenditure in four provinces. The response of a change
in expenditure to a one percent change in the ratio of provincial to
total university operating income is 1.57 in Ontario and 1.21 in
British Columbia. Both Nova Scotia and Prince Edward Island exhibit
elasticities less than unity being .82 and .60 respectively. 1In
Manitoba, where the elasticity coefficient is also significant there
is a .61 percent increase in expenditure as a response to a one

percent increa:e in provincial grants.
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Table 4.11

jcients Derived From Stepwise Regression of University
nue and Programme Measures on University Per Student
Operating Expenditures; All Provinces,
1960/61 to 1969/70

Provinces Constant X15 X16 X17 X18 X19 R2

Nfld. 6.598 -.51 87.89
PEI. 7.819 .60 73.91
NS. 8.544 .82 91.13
NB. 7.795 -1.00 .42 95.43
Que. 8.437 - .86 .60 92.50
Ont. 9.712 1.57 .34 97.04
Man. 9.720 .61 .56 90.27
Sask. 11.603 -.38 1.48 94.25
Alta. 6.109 - .49 -11.21 97.77
BC. 8.644 1.21 91.39

Explanation of Symbols:

X15 -
X16 -
X17 -
X18 -

X19 -

Proportion of total university operating income from
provincial sources

Proportion of total university operating income from
federal sources

Proportion of total university operating income from
other sources

Proportion of full time undergraduate students in total
full time enrolment

Proportion of full time graduate students in total full
time enrolment.

Federal grants are a leading predictor of variations in

expenditure ir only one province, Newfoundland (-.51), but significant

in Ontario (.2%) and Saskatchewan (-.38) as well. The ratio of

graduate students to total enrolment is a leading predictor in
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Saskatchewan (1.48), Quebec (.61), Manitoba (.56), and New Brunswick
(.42), while the ratio of undergraduate students is a leading predictor
in Alberta (-11.21). Other revenues are significant in Alberta (-.49),
Quebec (-.86), and New Brumswick (-1.00).

The empirical findings tend to suggest mno uniformity in the
relationships between university expenditures, revenues, and programmes
among provinces. Reliance upon a provincial revenue source seems to
give rise to increases in expenditure, though not necessarily
commensurate with increases in income. Expenditures exhibit a mixed
reaction to federal grants and a uniformly negative response to other
revenues. While graduate enrolment shows positive elasticities ranging
from .42 to 1.48, a percentage decrease in the ratio of undergraduate
students is associated with a high percentage increase in expenditure

in at least one province.



CHAPTER V
INTRAPROVINCIAL ANALYSIS
I, INTRODUCTION

The findings of the second stage of the empirical analysis,
involving the examination of intraprovincial factors associated with
variations in university per student operating expenditﬁres, are
given in this Chapter. Significant variables, identified in Chapter
IV, are discussed with reference to both the time series elasticities
and the trend of annual data contained in Appendix A. Since the
bulk of data used in this Chapter has already been introduced in
the preceding Chapter, correlation and regression coefficient Tables

are reproduced at the end of each provincial section.
II. NEWFOUNDLAND

Income and Expenditure

For the decade 1960/61 to 1969/70, university per student
operating expenditures rose almost two percent for every one percent
rise in per capita personal income. However, this overall average
for the period is misleading. From 1960/61 to 1964/65, the income-
expenditure elasticity was iess than unity (approximately .73). In
1965/66, the percentage increase in per capita income was four times
the percentage increase in operating expenditures. In the remaining
years of the decade, the income elasticity coefficient rose to 3.54.
These wide fluctuations reflect the changing structure of higher
education in Newfoundland throughout the 1960's. Because structure

is more appropriately related to provincial use of fiscal resources,
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and university revenue sources and programme, the analysis of these
dimensions will add to an understanding of the income elasticities

presented in this section.

Population and Expenditure

The highest partial elasticity for any combination of variables
used in the model is arrived at in this dimension. As mentioned
previously, the high correlation between population measures dictates
similar interpretation for all variable coefficients derived from
the regression procedure.3 However, the cross-sectional data in Tables
A6 and A8, Appendix A, indicate that whereas the greatest increases in
the proportion of the population aged 18 to 24 took place in the latter
half of the decade, the highest percentage increases in attendance were
characteristic of the years 1960/61 to 1966/67. Although there is no
significant difference between the X1.X6 and X;.Xg correlations, the
continual and rapidly accelerating percentage increases in operating
expenditure were more closely associated with the proportion of
population aged 18 to 24 (.95) than with the participatioﬁ rate (.92).

The elasticities for Xg (Proportion of the population aged
18 to 24) and Xg (Proportion of the 18 to 24 age group attending

university) are identical (3.87). When considered in the above-

3The interaction of variables Xg and Xy, and Xg and X in a regression
equation has predictable results. Xgwill always "exp?ain" the greatest
portion of variation in the dependent variable because a) it has the
highest correlation (.95) with the criterion, and b) statistically,

Xz and Xg are measures of the same thing (rX7.Xg = .96). When X7 and

Xg are used ir the same regression, X7 has the larger coefficient

because of its higher correlation with the criterion (.84). Xg,

having a lower correlation with the criterion (277), but a high r with

X7 (.96) acts as a suppressor by lowering the R® to 70.66. It is possible
that X7 has similar effects on the R2 of the Xj = Xg.Xy equation.
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mentioned perspecti§e, they indicate that Newfoundland's rising
operating expenditures responded to percentage increases in both
variables in a similar manner. However, the annual data suggests that
it cost more to educate decreasing percentages of the 18 to 24 age
group population in actual attendance. 1In the last three years of
the decade, 25 percent annual increases in expenditure were associated
with almost a constant 7% percent of the 18 to 24 age group in
attendance over the same period. Thus, the costs related to the
problem of how to increase the education level of larger percentages

of this age group are dramatically illustrated in this province.

Fiscal Resources and Expenditure

After controlling for all other fiscal measures, the ability
variable (Xjg) emerges as the leading predictor of variation in
expenditure exhibiting a coefficient of .66. While the ratio of
provincial grants to total personal income rose from 1960/61 (.0007)
to 1966 (.0014), it levelled off for three years at .0011. The
effects of the Fiscal Arrangements Act are illustrated in the last
three years of the decade by which time Newfoundland was spending
more than one percent of total personal income on higher education
operating grants.

The erratic elasticities illustrated in the Income and
Expenditure section are highlighted in this dimension. Table 5.1
compares annual percentage increases in operating grants, the
numerator of variable Xjp, with annual percentage increases in total
personal income, the denominator of the same variable. The year to

year percentage increases partially explain problems that others have
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faced in attempting to explain the ratiomale behind Newfoundland's

grant allocations.

Since there is only one university in Newfoundland, there has
been no need to establish a formal advisory commission on
higher education. . . . In the course of allocating funds, the
province does not use a formula as such. Rather, grants are
determined after discussions (underlining mine) between the
university and the provincial govermment (Cameron, 1969, p. 58).

TFable 5.1

Annual Percentage Increases in Provincial Operating Grants to
Universities and Total Personal Income; Newfoundland,
1960/61 to 1969/70

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66  66/67 67/68 68/69 69/70

Gts. 47 -04 28 05 11 43 537 66 17

TPI. 06 04 07 09 09 12 11 08 10

The addition of other variables in the regression equation
results in only a slight increase in the cumulative rZ (from 95.29 for
Xyo alone to 99.16 for a combination of Xj0> X115 X12, and X13).
However, since the additional variables are significant at the
predetermined .10 level, their coefficients merit attention.

Operating expenditures per student increased close to one half
a percent in response to a one percent increase in the "mix" of
government activity (Xj3). The ratio of federal to provincial grants
js shown in Table Al3, Appendix A. The higher the ratio, the greater
the federal vis-a-vis the provincial contribution. Under the per
capita grants scheme, federal contributions were twice to three times

as high as provincial grants. Table 5.2 compares annual percentage
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jncreases for each of these govermment allocations. On a cumulative
percentage basis for the years 1960/61 to 1966/67, the federal
contribution increased 180 percent while provincial contributions
increased 130 percent. Thus, federal involvement in university
operating finance surpassed provincial efforts on both an absolute

and relative (to the provincial past performance) basis.

Table 5.2

Annual Percentage Increases in Federal and Provincial Operating
Grants to Universities; Newfoundland, 1960/61 to 1969/70

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

Fed. - .02 33 05 11 14 119 - 70 18 31

Prov. 47 - 04 28 05 11 43 537 66 17

Variable x11 displays a coefficient of .45. The ratio of
provincial grants for higher education to net educational expenditures
ranged from one and one half to two percent for the period 1960/61 to
1966/67. By the end of the decade, Newfoundland was spending almost
sixteen percent of its education budget on operating grants for higher
education. Since provincial grants to higher education make up a
portion of the net education expenditure, a simple subtraction of the
numerator from the denominator of Xj1 gives the provincial net
expenditure on education excluding operating grants to universities.
Table 5.3 presents the annual percentage increases for both measures
of provincial expenditure. While expenditures on both forms of

education kept apace from 1960/61 to 1966/67, the results indicate
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that Newfoundland may have alternated its use of funds acquired under
the Fiscal Arrangements Act in 1967/68 and 1968/69.

The negative response of operating expenditure to federal
transfer payments for programmes other than higher education suggests
that statistically, there is mno evidence of these payments stimulating

higher education expenditure .

Table 5.3

Annual Percentage Increases in Net Provincial Edication Expenditure
Including and Excluding Provincial Operating Grants to Universities;
Newfoundland, 1960/61 to 1969/70

-

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

Incl. 14 17 04 08 06 92 19 - 06 07

Excl. 14 18 04 08 06 93 09 13 05

University Revenues, Programme, and Expenditure

The only significant predictor of changes in the variation of
operating expenditure per student is variable Xjg, the proportion of
total university operating income from federal grants. It carries a
negative coefficient of -.51 indicating a rise in expenditure with a
percentage decrease in the independent variable. Throughout the
decade, Newfoundland's system of higher education relied more heavily
upon federal revenues than any other publicly supported provincial
system (see Table Al6, Appendix A). Expenditures in each year tended
to increase over the preceding year, while the proportion of federal

revenues exhibited percentage decreases, 1961/62 to 1962/63 being the
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sole exception. Therefore, a negative coefficient would also have been

obtained if data for the period 1960/61 to 1966/67 had been used.
TII. PRINCE EDWARD ISIAND

Income and Expenditure

The log linear regression of income per capita on university
operating expenditures per full time student results in an R2 of 82.08
and an elasticity coefficient of 1.54. Prince Edward Tsland is omne
of the few provinces in which changes in income alone account for
less than 90 percent of the variation in the criterion. Therefore,
cross-sectional or cumulative elasticities based on less than ten
years of data will be somewhat higher than those calculated from
regression equations. Keeping this limitation in mind, the income-
expenditure elasticity for 1960/61 to 1965/66 is .50, and for 1966/67
to 1969/70, 3.33.

The absence of graduate students from Prince Edward Island's
enrolment suggests that almost all increases in per student expenditures
can be associated with increases in undergraduate students. Between
1960/61 and 1968/69 per student expenditure and enrolment showed a
100 percent increase while income per capita rose 80 percent in the
same period. The last year of the decade saw less than a one percent
increase in students, a 37 percent increase in expenditures, and an
eight percent increase in per capita income. Thus, Prince Edward
Island may well be entering a third period of expenditure growth in

relation to income level in the province.



Table 5.4

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student
Operating Expenditures; Newfoundland, 1960/61 to 1969/70

77

Income X9

b o .94

Elasticity

Coefficient 1.92

R2 = 88.69 Constant - 6.271

Population .43 Xz Xg

T .95 .86 .77

Elasticity

Coefficient 3.87

R% = 89.98 Comstant  15.791

Fiscal . .-

Resources Xq XlO Xll X12 X13 X14
T .91 .98 .96 .89 .92 .76
Elasticity

Coefficient .66 .45 - .30 .49
R%2 = 99.16 Constant  18.382

University X15 ZX16 Xy7 Xi8 X19
Revenues,

Programme

r .88 -.94 -.79 -.88 .80
Elasticity

Coefficient -.51

R% = 87.89 Constant 6.598
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Population and Expenditure

The response of operating expenditures to percentage increases
in population variables tends to exhibit uniformity in both direction
and magnitude (Range: 2.62 to 2.69). A closer look at the annual data
in Table 5.5 indicates that the greatest cumulative increase in any of
the predictor variables has taken place in Xg though it is less closely
associated with the criterion (.83) than either Xg (.92) or Xy (.89).

A somewhat normal distribution exists for percentage increases
in X7 and Xg over the period. Per student operating expenditures have
grown &t widely fluctuating rates while the proportion of population
aged 18 to 24 shows a steadily declining rate of increase in the latter

half of the decade The overall pattern suggests that Prince Edward

Table 5.5

Annual Percentage Increases in Population Measures and University
Per Student Operating Expenditures; Prince Edward Island,
1960/61 to 1969/70

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

X3 la - 30 13 04 46 21 03 18 37
Xg 0 0 0 0 0 11 10 09 08
X7 03 04 05 02 04 09 06 03 02
X3 23 03 01 10 11 12 13 03 -07

Explanation of Symbols:

X1 - University per student operating expenditures

Proportion of the population aged 18 to 24

Education level of population (Number of teachers per 10,000 of
population

Proportion of 18 to 24 age group attending university

B
t

ooN
'
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elasticity coefficient of .60 is relatively high, since larger increases
in provincial rates of participation in university finance came only
in the last four years of the decade.

Though none of the other revenue sources have any statistical
effect on the variation in expenditure, it is worth while noting
both the magnitude and trend of variables X35 (provincial grants), and
X1 (federal grants) in Tables Al5 and Al6, Appendix A. From 1961/62 to
1964/65, federal funds made up a larger proportion of university
operating revenue than did provincial grants, but maintained a similar
stability. Since Prince Edward Island had no graduate students during
the decade, it is not surprising to note the virtual disappearapce
of federal money in the years 1967/68 to 1969/70. The bulk of such
finance went to offset operating expenditures associated with assisted
research. The latter was highly correlated with the number of graduate
students in a province.

The largest proportion of university operating income came
from sources other than government until 1967/68. The related
variable (X;;) showed no variation in the years 1961/62 to 1964/65.
It, too, declined vis-a-vis provincial grants as a proportion of
university income in the years after 1967.

Since variation in alternative sources of revenue and
programme had little statistical relationship to expenditure
changes throughout most of the decade, the post 1967 period was, as
in the other dimensions, a departure from previous relationships

described in the mode],
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Island may just be entering a stage in which per student expenditures

tend to grow at rates far surpassing any increases in demand factors.

Fiscal Resources and Expenditure

The ratio of provincial grants to total personal income is the
only significant predictor of change in operating expenditures for the
decade. The elasticity coefficient of .37 tends to be a less adequate
descriptor of criterion responsiveness to percentage increases in Xj0
for periods preceding and following the inception of the Fiscal
Arrangements Act. Comparison of cumulative percentage increases in
both Xj and Xjg by the use of an elasticity calculation results in a
coefficient of .50 for 1960/61 to 1966/67, and .28 for 1967/68 to
1969/70. These variations are certainly not as great as those shown
in Newfoundland. Furthermore, they suggest that the overall coefficient

is a measure reflecting some structural consistency in variable X1q-

University Revenues, Programme, and Expenditure

The proportion of university operating revenues derived from
provincial sources explain 74 percent of the variation in operating
expenditures. nycomparison with other provinces, this is the lowest
R? derived for any omne or more variables used in the dimension. The
relatively low variance is related to the trend of annual data shown in
Table Al5, Appendix A. From 1961/62 to 1965/66, provincial grants as
a proportion of revenues remained stable. A marked increase in this
ratio came in respomnse to the federal $5.00 per capita grant of 1966/67,
and the subsequent transfer of federal funds to the provincial government.

Meanwhile, operating expenditures tended to climb though the pattern

fluctuated frcm year to year. Therefore, it would appear that the



Table 5.6

Coefficient of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student
Operating Expenditures; Prince Edward Island,

1960/61 to 1969/70
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Income X9

r .91

Elasticity

Coefficient 1.54

RZ = 82.08 Constant - 3.801

Population Xg Xy Xg

r .92 .89 .83

Elasticity

Coefficient 2.62

R% = 83.92 Constant  13.203

Fiscal

Resources Xq X10 11 X12 X13 X4
r .94 .95 .94 .87 -.50 .85
Elasticity

Coefficient .37

R2 = 89.38 Constant  9.287

University X15 Xi6 X317 X18 X19
Revenues,

Programme

T .86 -.23 -.84 ~-.64 ---
Elasticity

Coefficient .60

g?  73.91 Constant  7.819
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IV. NOVA SCOTIA

Income and Expenditure

Changes in per capita income account for 97 percent of the
variation in the criterion variable. The derived elasticity of 1.68
is the highest for any province, except Newfoundland. It is worthwile
noting that the elasticity coefficients for these two provinces
consist of opposing trends. Whereas Newfoundland exhibited a .73
coefficient for the first half of the decade, and a 3.54 coefficient
in its last three years, Nova Scotia's related elasticities are 2.32

and 1.13.

Population and Expenditure

Operating expenditures per student are highly correlated with
each of the three measures of population used in this dimension; .90
with Xg, .98 with Xy, and .96 with Xg. However, since the degree of
association between X7 and Xg is .98, increases in the stock of human
capital, as well as in the proportion of youth attending
university, are significantly related to changes in per student
expenditures. Cumulative percentage increases in all variables
are shown in Table 5.7. Since the $5.00 per capita grant of 1966/67
apparently led to a 28 percent increase in expenditure, this year
can be identified as a breaking point in the association between
X; and X8. The education-expenditure elasticity for the period
1960/61 to 1965/66 is 3.92, and 3.39 for the remaining years of the
decade. Thus, the overall 3.74 coefficient is a relatively good
descriptor of operating expenditure responsiveness to changes in

education level throughout the decade.



The high intercorrelation between education level (X7) and

proportion of population aged 18 to 24 in attendance at university

(Xg) justifies a consideration of the latter variable, since

statistically, X; and Xg are measures of the same thing. The overall

coefficient for the regression of Xg on X; is 1.70. A calculation of

elasticity breakdowns for the same periods used above yield 1.24 and

2.44. These deviations from the mean coefficient suggest th

at

whereas expenditures were far more responsive to changes in education

levels, there may have been a tendency toward accelerated spending

vis-a-vis the proportion of relevant population in actual attendance.

Table 5.7

Annual Percentage Increases in Population Measures and University
Per Student Operating Expenditures; Nova Scotia, 1960/61 to 1969/70
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60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

X 14 06 14 06 11 28 21
Xe 0 0 0 10 0 0 0
Xy 03 02 03 02 03 02 05
Xg 10 05 08 07 11 0 04

07

09

05

07

05

0

06

14

Explanation of Symbols:

X7 - University per student operating expenditures
Proportion of the population aged 18 to 24

P4 D4
~ o
t

population
Proportion of 18 to 24 age group attending university

>
(o]
1

Education level of population (Number of teachers per 10,000 of




84

Fiscal Resources and Expenditure

The variation in changes in expenditure has, as its leading
predictor, the effort variable (X19). A negative coefficient indicates
that operating expenditures have tended to decline in respomse to
jncreases in the ratio of provincial grants to total personal income.
The decline is so small (less than one third of one percent), that it
ijs difficult to attach any significance to such a trend. However, one
feature of Nova Scotia's effort to finance higher education does merit
attention. There is a close relationship between provincial operating
grants to universities and total personal income in the period
preceding and following the introduction of the Fiscal Arrangements Act
(1967). The ratio, based on cumulative percentage increases in both
variables, is .79 for the period 1960/61 to 1966/67, and .73 for the
remaining years. The slight decline may not be a sign of decreasing
effort although provincial grants were offset, to some extent, by
federal tax abatements and adjustment payments. Nova Scotia was one of
the few provinces that showed jncreased effort if ome considers the
absolute figures in Table AlO, Appendix A. What is apparently
important is the declining percentage increase in total personal income
in the last two years of the decade. 1f such a trend should continue
the province may not be able to delegate any large proportion of its
revenues to higher education.

Nova Scotia is one of the few provinces in which own source
revenues (Xg9) tend to exert a positive influence on operating expenditure.
This finding is thoroughly consistent with Nova Scotia's increasing
effort to support higher education. Though substantially less than

unity (.46), the own source revenue-expenditure elasticity suggests



85

that the province has made some use of its resources to support rising
operating costs, rather than simply substituting federal for provincial
finances.

The sectoral ability coefficient (Xy1) is also a significant
predictor of expenditure variation. Table All, Appendix A, contains
annual ratios of provincial operating grants to net education
expenditure. Annual percentage increases in net education expenditure
including and excluding provincial operating grants to universities
are shown in Table 5.8. From 1960/61 to 1966/67 provincial spending
on education, including higher education, showed a 104 percent
increase compared with a 66 percent increase in provincial spending
on all other forms of education. The response to the change from
a $5.00 per capita grant to tax abatements is shown in the column 1966/67
to 1967/68. By itself, this large percentage increase explains the
jncreased effort for higher education in the last three years of the
decade. Nevertheless, the last two years suggest that Nova Scotia may

have alternated its use of revenues transferred under the Fiscal

Arrangements Act.

Table 5.8

Annual Percentage Increases in Net Provincial Education Expenditure
Including and Excluding Provincial Operating Grants to Universites;
Nova Scotia, 1960/61 to 1969/70

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

Incl. 06 11 49 00 19 19 105 - 02 02

Excl. 00 15 04 13 16 18 - 01 23 12
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University Revenues, Programme, and Expenditure

A .95 correlation indicates the close association between
operating expenditures and the proportion of university income from
provincial source (X15). The elasticity coefficient of this income-
expenditure relationship approaches unity (.82). A closer look at the
annual data in Tables Al and Al5, Appendix A, indicates that expenditures
were much more responsive to provincial revenues in the period preceding
1967. As early as 1963/64, grants began to grow as a proportion of
total revenue, and surpassed federal contributions to become the
second most important university operating revenue source. After 1967,
the revenue-expenditure elasticity declined to .43. The levelling off
of provincial support seems to have had some influence on other source

revenues, which reached a peak of 40 percent of all income in 1969/70.
V. NEW BRUNSWICK

Income and Expenditure

Although operating expenditures increased at rates higher than
those of income per capita, there was evidence of a lower income-
expenditure elasticity in the last four years of the decade. The
overall coefficient of 1.27 seems to be a valid indicator of the
responsiveness of per student operating expenditures to changes in
jncome level since, it does not contain marked deviations over
prolonged periods of time. One feature of this relationship in New
Brunswick differentiates it, to some extent, from patterns displayed
by other provinces. Whereas income per capita tended to increase at
rates concomitant with those of other provinces, increases in

expenditure feil within a narrower range (two to 18 percent) than in



Table 5.9

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student
Operating Expenditures; Nova Scotia, 1960/61 to 1969/70
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Income X2

r .98

Elasticity

Coefficient 1.68

R? = 96.77 Conctant - 4.804

Population Xg Xz Xg

r .90 .98 .96

Elasticity

Coefficient 3.74

R2 = 95.51 Comstant - 1.210

Fiscal

Resources Xy X0 %11 X120 %13 X14
T .96 .99 .98 .92 -.89 .99
Elasticity

Coefficient 46 -.32 .75

R%2 = 99.94 Constant - 1.013

University X115 X186 X317 X18 X309
Revenues,

Programme

r .95 -.67 -.77 -.93 .92
Elasticity

Coefficient .82

R% = 91.13 Constant  7.819
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all other provinces except Alberta.

Population and Expenditure

There is a great similarity in the responsiveness of higher
education expenditures to growth in education level in both New
Brunswick and Nova Scotia. However, New Brunswick's increase in Xy
is more closely associated with increases in expenditure (.96) than
is the case in Nova Scotia (.90). This explains the former's slightly
higher coefficient of 3.84. In New Brunswick, the rate of increase in
expenditure was greater in relation to the 18 to 24 proportion of the
population than to the participation rate but, there is evidence of a

reversal in this trend toward the end of the period under study,

Fiscal Resources and Expenditure

New Brunswick is the only province in which federal transfers,
in the form of conditional and unconditional payments, is the leading
predictor of variation in university per student operating expenditures.
It, along with provincial "own source' revenues, accounts for 97
percent of the variation in expenditures. Both measures display
relatively low coefficients; .43 for Xj2 and .25 for Xg. Table 5.10
gives annual percentage increases in each of these variables. Using
1965/66 to 1966/67 as a dividing point, the data imply that increases
in the criterion variable were far more responsive to increases in Xg
than to increases in Xqo in the first part of the period. The situation
was reversed in the remaining years of the decade. Substituting
conditional transfers for Xjg results in a minor adjustment in
elasticity coefficients. The derived values are .37 for Xy, and .33

for Xg. Since federal payments to universities and transfers related
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to proviﬂcial spending on post-secondary education were not included in
the caleulation of X12, the findings euggest limited stimulation of
university operating expenditures as a possible consequence of

spillovers.

Table 5.10

Annual Percentage Increases in Provincial Own Source Revenue (Xg),
Federal Transfer Payments (X12)> and University Per Student
Operating Expenditures; New Brunswick, 1960/61 to 1969/70

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

Xy 09 02 13 02 18 16 11 07 15
Xg - 04 07 02 12 06 30 38 20 20
X12 02 09 12 27 25 - 01 42 03 08

University RevenuesS, Programme, and Expenditure

Per student operating expenditures rose less than one half a
percent in response to a one percent increase in the ratio of
graduate to total full time student enrolment (X19)- This variable
alone, accounts for 72 percent of the variation in expenditure but,
in combination with "other grants" (X17)> the explained variation
rises to 95 percent. One characteristic of New Brunswick's graduate to
total enrolment ratio, was jts tendency to increase more frequently
than was the case in all other provinces. This feature, coupled
with some large year to year changes (50 percent from 1960/61 to
1961/62, 33 percent from 1961/62 to 1962/63), helps to explain
the relationship between X19 and the dependent variable.

The negative unitary elasticity for other source income-
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expenditure is somewhat inflated. This result can be explained by the
fact that both X;g and Xp4 correlate +.85 and -.85 respectively, with
the criterion variable. A comparison of annual percentage increases
in both other source revenue and expenditure results in an elasticity
of -.48. Toward the end of the decade, there was a trend to an

even higher negative relationship between the two variables.
VI. QUEBEC

Income and Expenditure

From 1960/61 to 1967/68, the rate of growth in per capita
income only slightly excéeded the growth rate of operating expenditures.
In the last two years of the decade percentage increases in expenditure
were twice to three times greater than increments in per capita income.
Therefore, the overall derived elasticity of 1.23 seems to reflect the
sudden shift in expenditures in the latter part of the decade.

Quebec was one of three provinces for which a ten year series
of labour force data was avialable. Proportion of labour force in
the service sector (XA)’ is the only measure showing a substantial
positive correlation with operating expenditures. However, since its
intercorrelation with per capita income is .97, it is not a useful
predictor variable. After income per capita, proportion of labour
force unemployed (Xs5) has the highest partial correlation with the
criterion, and raises the explained variance to 99 percent. The
derived income elasticity of 1.46 is a better estimate of expenditure
responsiveness to income because of the higher predicted variation
resulting from the use of two variables.

Since the response of X; to a ome percent increase in X5 was
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Table 5.11

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student
Operating Expenditures; New Brunswick,

1960/61 to 1969/70

Income X9

r .99

Elasticity

Coefficient 1.27

RZ = 98.58 Constant - 1.869

Population Xg Xy Xg

r .96 .99 .97

Elasticity

Coefficient 3.84

R2 = 97.68 Constant - 1.820

Fiscal

Resources X9 XlO Xll X12 X13 X14
r .96 .95 .57 .98 -.81 .97
Elasticity

Coefficient .25 .43

RZ = 97.47 Constant - 5.086

University X15 X316 X17 X183 %19
Revenues,

Programme

T .80 -.80 - .85 -.48 .85
Elasticity

Coefficient -1.00 42
RZ = 95.43 Comstant  7.795
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less than one half of one percent, there might be slight support for
the hypothesis that unemployment in the labour force provokes students
to enter or remain in university. However, the very low negative
correlation between Xj and X5 (-.26) makes any such conclusion suspect.
Although it is beyond the scope of this study, an investigation of the
relationship between seasonal unemployment, and university attendance
and expenditure, might serve to validate the findings presented in

this section.

Population and Expenditure

The interrelationships between population variables and
university per student operating expenditures in Quebec are considerably
different from those found in other provinces. No single measure
correlates more than .83 with expenditures, and Xg, the proportion of
the 18 to 24 age group in attendance, exhibits the lowest correlation
coefficient with the criterion variable for any province (.13). The
intercorrelations between predictor variables suggest that the measures
are relatively independent of one another since rXg.X7 = .76, tXg.Xg =
.18, and rXy.Xg = .54.

There is, however, one serious limitation on amy interpretation
of the relationship between education level (X7) and other variables
used in this dimension. Calculation of this variable was based on the
number of elementary and secondary school teachers in both public
and private schools within each province. Data provided by the
Education Division, Statistics Canada, did not include teachers within
Quebec's private sector. In most other provinces this omission would

not seriously affect the structure of Xg since private schools did not
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contain any significant proportion of provincial student populations.
In Quebec, however, there were over 60,000 students attending private
schools in 1960, 1961, and 1962.

A general ratio of 30 to 1 would have been used to arrive at
an estimated number of private teachers if student data had been
available for the entire decade. Unfortunately, enrolment figures
are not available for the years 1963, 1964, and 1965. In 1968, the
Quebec Department of Education reported 75,000 students enroled in
private schools in 1966, 64,000 in 1967, and 48,000 in 1968. Figures
for 1969 were not available at the time of writing. The sharp declines
in enrolment from 1966 to 1968 are open to interpretation. Since
increases in public school enrolment were not sufficient to offset the
private sector decline, it is difficult to determine the location of
literally thousands of students. It could well be that the bulk of
private students attended Colleges Classique and, therefore, became
part of the C.E.G.E.P. system. Since Quebec's method of reporting
enrolment data changed in 1966, there is no way of substantiating this
possibility. On the whole, private enrolment seems to have decreased
but, its influence on the teaching force is open to question.
Therefore, Quebec's stock of human capital ratio should be higher,
since it includes only public school teachers. Such an adjustment,
if it were possible, would increase the predictive power of this
variable.

The proportion of the 18 to 24 age group in university declines
from 11 percent in 1967/68 to 8.6 percent in 1968/69 and 1969/70. The
decline can b« attributed to the introduction of the C.E.G.E.P., 2

compulsory_intermediabe step for all students wishing to attend
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university. A first year, formerly within university, is now part of
the C.E.G.E.P. system. Since the annual ratios for Xg from 1960/61 to
1967/68 tend to follow a pattern similar to other provinces, the sudden
drop in 1968/69 accounts for the low correlations already described.

The log linear regression of Xg and Xy on X1 produces an
education-expenditure elasticity of 2.35. ZXg is not a significant
predictor, and Xy, alone, accounts for only 68 percent of total
variation in the criterion variable. Because X7 does not include
private teachers per 10,000 of population, the annual percentage
increases in this variable do mot adequately reflect education level
within the province. It is possible that the inclusion of this sector
would have led to the calculation of percentage increases higher than
those in any other province. Indeed, Quebec's education system
witnessed the largest increases in enrolment and number of teachers
of any Canadian province during the decade.

Because the proportion of the population aged 18 to 24 is the
only measure not subject to dramatic structural changes, it was tested
as a predictor of variation in expenditure. The derived elasticity
was 1.89 with 66 percent of variation in the criterion accounted for,
Since rXg.Xy is .76, it could well be that an adjustment in Xy would
raise this correlation and produce a new coefficient for Xy in the
Xy = Xg.X7 equation which would be closer to 1.89 than it would be to
2.35. Under such conditions, one could surmise that the responsiveness
of increases in per student operating expenditures to increases in either
education level or the proportion of youth in the population is equal.
In such a case, both Xg and X7 would be the influential population

factors associated with expenditure, and not the participation rate (Xg)-
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Fiscal Resources and Expenditure

Quebec is the only province for which the fiscal effort
variable (Xjg) shows an elasticity equal to unity. It, along with
the mix of government spending (Xj3), accounts for 92 percent of the
variation in operating expenditures. The latter variable, having a
low positive coeffieient of .37, does not appear to have much value
as an indicator of criterion responsiveness.

Unlike the other provinces Quebec's ratio of provincial
operating grants to universities to total personal income did not
exceed one percent by the end of the decade. The changeover from the
one percent corporation tax abatemént to the Fiscal Arrangements Act
brought about a sudden upward shift in the ratio of grants to total
personal income. It would appear that this increase cancels out the
declines of preceding years, thus elevating the largely negative
cross-sectioﬁal elasticities to an overall positive coefficient. The
unitary elasticity is not, in fact, a valid indicator of criterion
responsiveness to effort over time. An elasticiﬁy calculation based
on year to year percentage increases in both X1 and XlO produces a
coefficient of .58. If Xj3 is removed from the stepwise regression,

the coefficient for Xjj falls to this level.?

University Revenues, Programme, and Expenditure

The leading predictor of expenditure variation is the
proportion of total university operating income from "other" sources.

Controlling for the effects of other variables, it accounts for 65

4phe introduciion of X13, which increases the coeffieient for Xjg, is
explained by the following correlatioms: (1) rX;.X30 = .92,

(2) rX1.X13 = -.77, and (3) rX19.X13 = -.95. This statistical
paradox is a reversal of the suppressor effect.
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percent of the variation in the criterion. One other variable,
proportion of graduate students, has a significant coefficient of
.60, and in combination with Xj7 explains 93 percent of the variation
in university operating expenditure.

The negative coefficient (-.86) for "other" sources is not
surprising since expenditures have constantly increased while other
revenue sources have declined as a proportion of total revenues.
However, this decline is far less than that shown in other provinces
suggesting that tuition fees, in particular, remained an important
source of income to Quebec's universities.

Yearly percentage increases in the proportion of graduate
students were substantial from 1962/63 until 1965/66 and greatly
exceeded the rate of increase in per student operating expenditures.
The .60 elasticity for X;g contains opposing tremnds since, expenditure
increases in the latter part of the decade, far exceeded the rate of
increase in graduate to total enrolment. However, increases in the
magnitude of expenditures may be thoroughly consistent with the
levelling off of the proportion of graduate students in thé latter
half of the decade. Since the ratio of graduate to total enrolment
was .09 from 1965/66 to 1968/69, compared with lower ratios in the
preceeding years, larger increases in expenditure may reflect the

maintenance of higher proportions of graduate students in university.
VII, ONTARIO

Income and Expenditure

The regression of per capita personal income on the dependent

variable produces an income elasticity of expenditure of 1.47 and
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Table 5.12

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student
Operating Expenditures; Quebec,
1960/61 to 1969/70

Income X9 X3 X4 X5
r .95 -.48 .90 -.26

Elasticity 1.23
Coefficient 1.46 .41

R%Z = 91.13 Constant - 1.628 R2 = 99.39 Constant - 2.230

Population Xe X7 Xg
r .81 .83 .13
Elasticity

Coefficient 2,35

R? = 68.20 Constant  2.090

Fiscal

Resources Xg Xlo Xll Xlz X13 X]A_
r .92 .92 .75 .85 =~-.77 .75
Elasticity

Coefficient 1.01 .37

R%Z = 91.88 Constant 13.450

University X35 X3¢ X17 X318  ZXy9

Revenues,

Programme

r .77 -.71 -.81 -.79 .75
Elasticity

Coefficient -.86 .60

R2 = 92.50 Constant  8.437
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an R2 of 98 percent. There is some jndication of 2 decline in the
elasticity in the period following the jnception of the Fiscal
Arrangements Act, since per capita income began to increase at rates
exceeding those of expenditure. However, the margin is soO narrov
that it gives little justification for comment. The derived
coefficient for ten years of data can be assumed to be an adequate
descriptor of operating expenditure responsiveness to increases in
per capita income. Unlike Quebec, the addition of labour force

measures has no influence on the original coefficient.

Population and Expenditure

Ontario is the only province for which two significant
coefficients are derived from the regression of education level
and population measures upon per student operating expenditures.
Criterion responsiveness to Xg (proportion of population aged 18 to 24)
is .94, and 1.47 to X7 (education level of population). These
coefficients are produced in spite of substantial jntercorrelation
between independent variables. Removing Xg from the equation,
and replacing it with X8 (participation rate), leads to an education-
expenditure elasticity of 2.16, which is a much closer approximation
of the association between Xy and X7 throughout the decade. In this
equation, the response of expenditures’ to the participation rate is
not significant.

Since Newfoundland and Prince Edward Island are the only other
provinces in which Xg is a predictor of variation in expenditure, 2
comparison of percentage jncreases in all three provinces offers some

explanation of criterion responsiveness to the participation rate.
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It would appear that the latter part of the decade was the time in
which increases in the "eligible" population began to be very closely
associated with expenditures. While many other provinces shared this
phenomenon, declines in preceding years cancelled out the influence of
later increases. Such declines took place in Alberta, British Columbia,
and Quebec, while other provinces went through three or four year
periods in which the ratio of eligibles to tctal population remained
constant. Beyond these possibilities, there is little else in the
data to explain the association between Xg and X]. It could well be
that a continuation of the increases jn the ratio of eligibles to
population, accompanied by increasing education levels, might lead to
a situation whereby expenditure would be equally responsive to both
factors.

There is certainly evidence that Ontario's expenditures on
higher education were responding to increases in the participation
rate, though the regression equation dérived an insignificant
elasticity after controlling for the effects of education level.

It should be noted that rXy.Xg is .99. Since rXji.X7 exceeds rX1.Xs,
the education level is selected as the better predictor of expenditure.
Nevertheless, a calculation of elasticity for attendance and
expenditure, based on cumulative percentage increases in each variable,
produces a coefficient of unity. This finding is similar to the
derived coefficient for Xg and helps to corroborate the analysis in the

preceding paragraph.

Fiscal Resources and Expenditure

Fiscal effort, as expressed in Xjp, is the leading predictor



of variation in expenditure accounting for 99 percent of cumulative
variange in the criterion. The accompanying coefficient of .51
indicates a one half percent increase in expenditures as a response
to a one percent increase in the grants to income ratio. Since a
slight decline in effort-expenditure elasticity came as a response
to the 1967 fiscal arrangements, and in the absence of any other
important indicators of fiscal resources, it might be concluded
that increases in university operating expenditures were not very

responsive to alternmative provincial fiscal resources or their use.

University Revenues, Programme, and Expenditure

Increases in the proportion of university revenues from
provincial sources correlate .98 with increases in university per
student operating expenditures. An elasticity coefficient of 1.57
describes the responsiveness of Xj to increases in Xi5. With the
exception of 1967/68, a year in which provincial grants bolstered by
federal transfers showed a dramatic increase, the decade is well

described by the derived coefficient. Since the statistical weight
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for federal grants (.34) does not contribute much to an understanding

of its association with expenditures, and even declines in the latter

part of the decade to a negative level, a decision as to the
importance of alternmative revenue sources is decidedly in favour of
provincial grants.

Ontario's university expenditures in relation to altermative
revenue sources well illustrate the problems of higher education
finance. 1In the early 1960's, characterized by the relatively equal

importance of the three revenue sources under study, per student
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operating expenditures rose roughly five percent per annum. The
increasing reliance upon provincial grants, toward the middle and
latter years of the decade, was associated with even higher rates of
increase in expenditures. Whether centralization of revenue sources
will bring about a declining rate of increase in per student

expenditures is a matter yet to be determined.

VIII. MANITOBA

Income and Expenditure

By comparison with all other provinces, Manitoba had the
least cumulative percentage increase in university per student
operating expenditures. The income elasticity of expenditure for
the period 1960/61 to 1969/70 is 1.11. The coefficient is a very
reliable indicator of criterion responsiveness to increases in per
capita income since a) rXj;.Xp = .99, b) RZ = 97 percent, and c)
variation in the elasticity is almost absent in the periods preceding

and following 1967.

Population and Expenditure

The derived coefficient of 1.94 for X7 (education level)
indicates that university per student operating expenditures rose almost
two percent for every one percent increase in education level. Since
there is a great similarity in the degree of assoeiation between each
of the predictor variables and the criterion, as well as between the
independent variables themselves, each of the variables is, in a

statistical sense, a measure of the same thing. The assurance that

each variable can account for a large proportion of the variance in
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Table 5.13

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student

Operating Expenditures; Ontario,

1960/61 to 1969/70

Income X2 X3 X4 X5

r .99 .65 .95 -.62
Elasticity

Coefficient 1.47

RZ = 98.23 Constant - 3.534

Population Xg X5 Xg

T .95 .98 .97

Elasticity

Coefficient .94 1.47

P2 = 97.26 Conmstant  6.712

Fiscal

Resources Xg XlO Xll X190 Xl3 Xi4
r .99 .99 .97 91 -.93 .91
Elasticity

Coefficient .51 .10
R2 = 99.66 Constant 10.769

University Xi5 X1 X17 X18 Xq9
Revenues,

Programme

r .98 -.89 -.97 -.85 .84
Elasticity

Coefficient 1.57 .34

®2 = 97.04 Comstant  9.712
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X1 promotes some investigation of their independent associations with
the criterion.

Like many other provinces, Manitoba's increases in the
proportion of population 18 to 24 years of age were high in only three
years of the decade. These infrequent, yet substantial increases,
and their association with increases in expenditure over time, are
difficult to assess. Since the method of deriving elasticities in this
study is based on the addition of year to year percentage increases,

a coefficient for Xg would reflect only three years in the entire
decade. 1In this case, an elasticity of 2.30 is obtained by adding
ygarly increases in Xj and dividing the result by annual increases in
Xg. However, this method leads to an overstatement of the actual
coefficient since it is based on the assumption that Xg predicts

100 percent of the variation in X;. 1In fact, its associated R? is

91 percent, and the resulting lower coefficient of 1.94 is identicgl
to the one derived for X7. The statistical evidence implies that
criterion responsiveness to increases in Xg and Xf was identical.

The derivation of an elasticity to assess the degree of
criterion responsiveness to increases in the proportion of the 18
to 24 age group in university is based on procedures outlined in the
preceding i:aragraph° A coefficient of 1.02 is obtained for the
entire decade. However, there are indications of disparities within
this measure. It would appear that the largest annual increases in
Xg came during the first half of the decade. and showed signs of
tapering off toward the end of the period. Expenditures, on the other
hand, rose fairly evenly until 1964/65, declined from 1964/65 to

1965/66, and rose sharply over the next two years. Undoubtedly,
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expenditure increases in 1966/67 and 1967/68 can be associated with
both the five dollar per capita grant (1966/67) and the fiscal transfers
(1967/68). But, as well, there may be a relationship between rising
expenditures and the proportion of the 18 to 24 year old population
that entered university in the years preceeding 1966. Higher
expenditures could be a reflection of higher cost programmes in the

senior undergraduate and post graduate years of university.

Fiscal Resources and Expenditure

The response of changes in operating expenditure to various
measures of fiscal resources and their use is not sufficient to
warrant much interpretation. Manitoba is the only province in which
provincial revenues is the leading predictor of variation in expenditure
(8% = 97.28), but the elasticity coefficient of .36 is not indicative
of high sensitivity. The additional predictor, the measure of
sectoral ability (X11), displays an even lower coefficient of .29.

On a ten year average, Manitoba spent more on university
operating grants in proportion to net education expenditure than any
other province in Canada (see Table All, Appendix A). Table 5.14
contains the year to year percentage jncreases in net provincial
education expenditure including and excluding operating grants to
universities. With the exception of two years, 1960/61 to 1961/62,
and 1964/65 to 1965/66, university operating grants accounted for
somewhat higher provincial spending on education. The trend was
maintained after 1967, but the margin decreased in the last two

yearé of the decade.
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Table 5.14

Annual Percentage Increases in Net Provincial Education Expenditure
Including and Excluding Provincial Operating Grants to
Universities; Manitoba, 1960/61 to 1969/70

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

Incl. 04 11 - 02 11 49 - 01 38 13 23

Excl. 17 10 -01 05 58 - 06 27 12 22

University Revenues, Programme, and Expenditure

There is a much closer degree of association between the

criterion and the proportion of graduate students in total enrolment
(rX1.X19 = .90) than between X; and the proportion of university income
from provincial sources (rX;.X;5 = .79) The former variable predicts 80
percent of the variation in expenditure, and, in combination with Xjs,
the‘R2 rises to 90 percent. The responsiveness of university per student
operating expenditures to increases in both measures is .56 for X;q and
.61 for Xps.

Aithough the proportion of graduate students did not increase in
every year of the decade, the derived coefficient is a good approximation
of cross-sectional elasticities. The provincial revenue-expenditure
elasticity does not retain the same structural comsistancy; its positive
value is largely made up of revenue and expenditure changes during the
last years of the decade. Prior to this, the coefficient was largely

negative.
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Table 5.15

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student

Operating Expenditures; Manitoba,

1960/61 to 1969/70

Income X9

T .99

Elasticity

Coefficient 1.11

RZ = 97.22 Constant - 0.789

Population X6 X7 X8

T .95 .96 .95

Elasticity

Coefficient 1.94

RZ = 92.32 Constant  3.284

Fiscal

Resources Xq Xi0 X11 X12 X13 X14
T .99 .99 .96 .96 -.78 .94
Elasticity

Coefficient .36 .29

Rz = 98.87 Constant 1.234

University Xi5  Xi6 X17 X18 X319
Revenues,

Programme

r .79 -.75 -.80 -.89 .90
Elasticity

Coefficient .61 .56
R? = 90.27 Constant  9.720
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IX. SASKATCHEWAN

Income and Expenditure

The derived income elasticity of operating expenditure (1.09)
is a near perfect descriptor of criterion responsiveness to changes
in per capita income both before and after 1967. Saskatchewan was
the only Canadian province exhibiting some decreases in the annual
changes in per capita income. Since its year to year increases in
operating expenditures were fairly consistent with those in other
provinces, it is the income variable that operated to make the

elasticity the lowest in Canada.

Population and Expenditure

Increases in the education level alone account for 96 percent
of the variation in per student operating expenditures. The elasticity
coefficient of 3.18 conceals an increasing responsiveness of Xj to
increases in education during the last three years of the decade.
Since the intercorrelation between increases in the proportion of the
18 to 24 age group in the population and education level is not as
high as in most other. provinces, it may well be that expenditures
were responding to increases in the stock of human capital.

The regression of X; and Xg on the ‘criterion brought about
negative coefficients for both variables. This result can be
explained by the high intercorrelation (.98) between these independent
measures. A more reliable indicator of criterion respomnsiveness to
participation rate (Xg), might be obtained by the computétion of an
elasticity frem yearly percentage increases in both X; and Xg.

Keeping in mird that rX;.Xg = .91, the derived unadjusted elasticity
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is 1.04. Whereas X7 (education level) and Xg (participation rate)
are, statistically, measures of the same thing, there is evidence that
expenditures were far more responsive to changes in the education
level of the population.

In conclusion, the empirical findings suggest that the response
of expenditures to population characteristics in Saskatchewan, is
comparable with results obtained for most other provinces. Expenditures
were responding to education level and participation rates in a
similar manner, but participation rates may have been slightly more
important indicators of increases in spending than either education

levels or growth in the relevant age group.

Fiscal Resources and Expenditure

Saskatchewan is the only province for which the sectoral ability
measure (X31) is the leading predictor of change in the criterion
variable. Along with X33, the ratio of federal to provincial
spending on higher education, 98 percent of the variation in
university per student operating expenditures is accounted for. Since
none of the variables used thus far in this dimension have had
related coefficients approaching unity, the .93 ability-expenditure
elasticity in Saskatchewan is a notable exception. An examination
of percentage increases in both the ability and expenditure ratios
reveals that the ratio of provincial operating grants to net education
expenditures grew at rates far surpassing those of per student
operating expenditures. This finding immediately makes the .93
coefficient suspect. A closer approximation of the relevant elasticity

was obtained y deleting X13 from the stepwise regression. Assuming
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that all other variables are controlled for, Xjj accounts for 96
percent of the variation in X4 and a new elasticity of .64 is
derived. An examination of cumulative percentage increases in
both X3 and X;; verifies this statistic as a more valid measure of

the association between the two variables.

University Revenues, Programme, and Expenditure

The coefficients derived from the application of stepwise
regression do not provide a realistic description of criterion
responsiveness to increases in any of the independent variables.
Since the proportion of graduate students in total full time
enrolment increased only once during the entire decade, there is
some doubt whether a coefficient based on ten year to year increases
in the criterion, and only one increase in the predictor, can be
a valid indicator of responsiveness. Under such conditionms, the
derived elasticity for Xjg of 1.48 is, in fact, an understatement of
the actual value. The accompanying predictor, X;g, the proportion
of university operating revenues from federal sources, has a much
higher negative coefficient than shown in Table 5.16. In conclusion,
the frequent fluctuations in both dependent and independent variables,
negate the validity of results achieved through a stepwise regression

technique.
X. ALBERTA

Income and Expenditure

A ver- high correlation of .99 indicates the association

between per cepita income and operating expenditures throughout
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Table 5.16

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student
Operating Expenditures; Saskatchewan,

1960/61 to 1969/70

Income Xy

r .92

Elasticity

Coefficient 1.02

R2 = 83.87 Constant - 0.634

Population X X Xg

T .91 .98 .93

Elasticity

Coefficient 3.18

R% = 95.80 Constant - 9.457

Fiscal

Resources X9 Xlo Xll X12 X13 X14
r .96 .96 .98 .95 -.88 .98
Elasticity

Coefficient .93 .28
R? = 98.09 Constant  9.585

University X35 X4 Xy7 X8 X19
Revenues,

Programme

r .87 -.88 -.37 -.92 .92
Elasticity

Coefficient -.38 1.48
R% = 94.25 Constant 11.603
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the decade. The regression of Xy on Xj produces an elasticity
coefficient of 1.25 and an RZ of 98 percent. Since cumulative
percentage increases in both variables produce elasticities within
this range for periods preceeding and following 1967, the coefficient
is a good indicator of criterion responsiveness to increases in per

capita income

Population and Expenditure

The proxy variable for education level (Xy7) correlates at
a much higher level with X3 (.99) than proportion of the 18 to 24 age
group in the population (.83). In addition, the intercorrelation
between Xg and X7 is lower than in any other province (.83) with the
exception of Quebec. These statistical indicators suggest thaf Xy
is a relatively more valid measure of increases in education in
Alberta than in most other provinces. The accompanying coefficient
of 2.31 is a perfect descriptor of increases over time in both Xy

and X Thus, the response of per student operating expenditures to

1°
a2 one percent increase in education level is greater than two percent.

" Cumulative percentage increases in the participation rate
were higher than in all other provinces éxcept Newfoundland. Since
these increases were gemerally larger than annual increases in operating
expenditures, the derived elasticity is less than unity (.80), and
lowest in Canada. Nonetheless, there is a striking similarity in the
relationship between education level and participation rates in both

Alberta and Ontario. In both provinces rX,.Xg = .99, suggesting that

increases in toth variables over time have kept apace.
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of expenditure variation is the proportion of undergraduate students
in total enrolment. There is almost a perfect negative correlation
between these two variables which accounts for the dominance of Xj§
in the stepwise regression. The elasticity coefficient of -11.21 is
consistent with the trend of change in both measures throughout the

decade.

Table 5.17

Annual Percentage Increases in Net Provincial Education Expenditure
Including and Excluding Provincial Operating Grants to
Universities; Alberta, 1960/61 to 1969/70

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

Incl. 07 21 - 03 09 29 41 06 04 06

Excl. 06 21 - 06 06 30 41 -03 - 04 02

Since the interaction of Xj;g with all other variables obscures
their individual effects, it is difficult to assess the influential
factors that may have been associated with increased per student
expenditure. The fluctuation in "other source" revenue negate any
derived coefficient as a reliable indicator of criterion responsiveness.
On the other hand, the high correlation between undergraduate and
graduate ratios (.99) implies that the latter variable may have been
one factor in raising operating expenditures. The elasticity based on
cumulative percentage increases in both Xy9 and X; is close to unity.

By comparison with the other provinces, the most important
feature of Alberta's revenue sources was the very high ratio of

provincial to total operating income. Conversely, ratios of federal



Fiscal Resources and Expenditure

The stepwise regression of two significant variables, xlO
(effort), and xll (sectoral ability) on Xj produces a negative
coefficient of -.30 for the latter and a positive coefficient of .72
for the former. Since the inclusion of Xjj adds only one percent to
the cumulative explained variatiom, it can be excluded from the
regression. The effect of deleting X11 is the lowering of the Xi,
coefficient to .46, which is a much closer approximation of the
effort-expenditure elasticity over the ten years. This variable
alone explains 98 percent of the variation in X; and its coefficient
is only slightly above elasticities for periods preeeding
following 1967.

Though the sectoral ability measure distorts the weights in
a stepwise regressiom, its significance cannot be overlooked.
Provincial operating grants to universities made up 9 percent of
net education expenditures in 1960/61, 13.6 percent in 1966/67,
and 29.5 percent in 1969/70. As shown in Table 5.17, increases in
provincial operating grants tended to elevate increases in net
provincial expenditures omn education, particularly in the last three
years of the decade. However, since effort ratios for Xjg correlate
so highly with ability ratios for Xy1, and since both have similar
correlation with Xy, the effects of the ability measure are obscured
in the multiple regression coefficient. In fact, both have similar

elasticities with respect to expenditure.

University Revenues, Programme, and Expenditure

Alberta is the only province in which the leading predictor

112
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and other source income to total operating revenues were the lowest
in Canada during the decade. It would appear that operating
expénditures were very responsive to increases in the proportion of
university income from provincial sources, particularly in the years
preceding 1967. The overall elasticity for the X15 = X relationship

is 3.30.

XI. BRITISH COLUMBIA

Income and Expenditure

For the decade 1960/61 to 1969/70, university per student
operating expenditures rose one and one half percent for every omne
percent increase in per capita personal income. There was a very
slight upward shift in the elasticity after 1967 but, for the most
part, the derived coefficient of 1.54 for the entire period gives a
suitable description of the income-expenditure relationship.

The inclusion of labour force factors associated with income
in the regression equation reduces the income-expenditure coefficient
to 1.46. Variables X3, Xy, and X5 do not increase the proportion of
variance accounted for by Xo, though the "F" ratio test for service
sector and unemployment ratios is significant at the .03 level or
better. The unemployment coefficient is too low to warrant comment
but, controlling for the effects of per capita income, still
generates a .48 elasticity for the service sector association with
the criterion. There may be some validity to the hypothesis that
expenditures on higher education are responsive to increases in service
sector employwent but, the findings suggest a testing of more refined

data.



Table 5.18

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student
Operating Expenditures; Alberta, 1960/61 to 1969/70
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Income X9

T .99

Elasticity

Coefficient 1.25

RZ = 98.12 Conmstant - 1.758

Population Xg X7 Xg

r .83 .99 .98

Elasticity

Coefficient 2.31

Rz = 98.63 Constant 2.321

Fiscal

Resources X9 XlO X11 X12 X13 th
T .97 .99 .95 .94 -.85 .92
Elasticity

Coefficient .72 -.30

R2 = 99.08 Constant 10.759

University  Xy5 X5 X17 X183 Xp9
Revenues,

Programme

r .87 -.83 -.60 -.97 .94
Elasticity

Coefficient -.49-11.21

R = 97.77

Constant 6.109




1t should be noted that the inclusion of labour force
variables in the income-expenditure equation for Quebec, Ontario,
and British Columbia brought about a uniform coefficient for X3
(1.46 to 1.47). Since the intercorrelation between variables is
somewhat different in each province, the derived elasticities may
be more than a reflection of their statistical manipulation.
However, more reliable provincial labour force data is needed prior
to the testing of a possible elasticity regression toward a mean for

all Canadian provinces.

Population and Expenditure

Since growth in all three measures of population tended to
increase over the decade, and at roughly equivalent rates, the
derived coefficient for education level (2.84) should be interpreted
with caution. Statistically, there is a closer association between
Xy (educatioh level) and the criteriom, but increases in the
relevant age group and in the participation rate have a similar
association with the dependent variable. In all three cases the
derived elasticities are well over two percent. In addition, the trend
of annual data suggests that the latter years of the decade witnessed
increasing responsiveness of operating expenditures to changes in

population measures.

Fiscal Resources and Expenditure

The findings in this part of the empirical analysis are
similar to those for Alberta. Controlling for the effects of all
other variables produces a coefficient of .74 for Xjg (effort). This

is somewhat higher than the actual elasticity, a consequence of high
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intercorrelation with the ability variable, Xy;. The removal of one
or the other variable from the regression results in almost identical
coefficients in the area of .50. Whereas the response of expenditures
to effort remain constant in periods preceding and following 1967,

the response to sectoral ability declined from .83 prior to 1967, to
.39 in the remaining years of the decade.

The percentage increases in net provincial expenditure on
education including and excluding provincial operating grants to
universities are shown in Table 5.19. From 1961/62 to 1966/67
university operating grants raised net provincial expenditure on
education by about two percent per annum. The change in fiscal
arrangements, beginning in 1967/68, was associated with a 22 percent
decline in net provincial expenditure vis-a-vis a seven percent decline
if provincial operating grants to universities are included in the
net figurés. The last two years of the decade were marked by
alternating increases, the net exclusive expenditure having been

higher in 1968/69 followed by a higher net inclusive figure in 1969/70.

Table 5.19

Annual Percentage Increases in Net Provincial Education Expenditure
Including and Excluding Provincial Operating Grants to
Universities; British Columbia, 1960/61 to 1969/70

60/61 61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69
61/62 62/63 63/64 64/65 65/66 66/67 67/68 68/69 69/70

Incl. - 08 11 10 12 17 34 - 07 43 12

Excl. 07 10 09 10 13 33 - 22 54 07




118

University Revenues, Programme, and Expenditure

Provincial grants made up the largest proportion of university
operating income throughout the decade. Since cumulative decreases in
the other two revenue measures offset slight increases, related revenue-
expenditure elasticities are negative. Therefore, the proportion of
university operating income from provincial sources, which correlates
.96 with the criterion and accounts for 91 percent of variance, is the
only significant predictor of changes in expenditure. The related
coefficient of 1.21 is slightly lower than derived elasticities for
periods preceding and following 1967 (1.55 and 1.42 respectively).

The only other measure showing a positive association with
expenditure is X;9 (proportion of graduate students). Since rX;.X19 is
.76, the response of per student expenditures to increases in graduate
enrolment is obscured by the influence of other more highly correlated
variables. An elasticity of 2.02 based on cumulative percentage
increases in both X; and Xj9 may not be a very reliable indicator of
criterion responsiveness since the association between the two

variables is much lower than revenue source and expenditure correlations.



Table 5.20

Coefficients of Simple Correlation and Elasticity Coefficients
Between Independent Variables and University Per Student
Operating Expenditures; British Columbia, 1960/61 to 1969/70

119

Income X9 X4 Xy X5
r .99 -.73 .94 -.60
Elasticity
Coefficient 1.54
(1.46) .48 .11
R2 = 99.16 Constant - 4.314
Population X Xy Xg
r .93 .98 .94
Elasticity
Coefficient 2.84
R? = 95.73 Constant 1.500
Fiscal
Resources X9 xlo Xll X12 X13 X14
r .99 .99 .97 .97 -.92 .98
Elasticity
Coefficient 74 -.33
RZ = 99.07 Constant  10.999
University X5 X16 X417 X18 X190
Revenues,
Programme
T .96 -.89 -.91 -.78 .76
Elasticity
Coefficient 1.21
R2 = 91.39 Constant  8.644




CHAPTER VI
ELABORATION OF THE MODEL
I. INTRODUCTION

In Chapter I, reference was made to the relatively recent, but
developing interest in the economics of higher education. This field
of inquiry, in its Canadian context, has been stimulated by the
increasing, and often accelerating costs, of all forms of post-
secondary education. There is a growing recognition of the need for
investigation and development of hypotheses related to the particularly
Canadian aspects of this phenomenon (Slater, 1970, p. 1). Insofar as
the bulk of higher education studies have dealt with the problems of
developing nations, or the financial problems of centralized political
jurisdictions, they are of marginal assistance in promoting an
understanding of the university-government relationship in this country.

The general pattern of Canadian univer ity expenditures over
the past decade has been investigated with remarkably similar
approaches by a number of authorities (see Chapter III, pp. 25 - 28).
Consensus has it that increased operating expenditures are due to
rapid growth of enrolment, higher prices of labour, and inflation
(Wright, 1970, p. 6, Economic Council of Canada, Seventh Annual Review,
P. 59, Peitchinis, 1972, p. 126) but, there is some disagreement as to
whether or not more advanced and specialized programmes (senior,
undergraduate and graduate) provoke higher per student expenditures.

The economic (ouncil of Canada's conclusion was that student mix was

unimportant since more expensive graduate programmes were offset by
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a decline in expensive undergraduate programmes (Seventh Annual Review,
p. 61). Unfortunately, the only large cost analysis study of Canadian
universities ever undertaken did not weet with much success. However,
a Joint Steering Committee Report concluded that:

a large proportion of university costs were mot directly affected

by enrolment levels . . . (and) the costs of offering university

courses depend to a very large extent on the policy decisions

which have been made regarding the quality of instruction to be

offered (Report, 1970, p. 3)

Although concerned with the question of rising expenditures, the

present research departs in several significant ways from both the
focus and method of investigation used in previous studies. It can be
expected that the interna of university operations are highly correlated
with unit expenditures.

Such internal (to the institution) variables may possess considerable

predictive power, and are quite legitimate for prediction, but may

be of only marginal assistance in attempting to explain expenditure
variation (McIntyre, 1969, p. 263).

This proposition is of particular importance in the Canadian context
but appears to have been ignored in most of the studies already reviewed.
With the exception of the recent report commissioned by the Council of
Ministers of Education, there has been little interest in expenditure
variations among provinces associated with facters other than those
of an institutional nature. The very nature of the university-
govermment relationship that has developed over the past decade requires
more than a one-sided investigation.

A second departure from previous research has to do with
methodology. Until 1971, it was very difficult to obtain adequate
annual data on university operating income and expenditure. This

limitation, ccupled with relatively mild increases in university
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spending in the 1950's vis-a-vis the 1960's, tended to promote cross-
sectional analyses of the few years for which limited data were
available. The problem with cross-sectional studies is that it is
difficult to make generalizations about economic trends based on
information that may be time-specific.

A great act of faith is involved in applying ideas derived from
the analysis of differences to situations of change. A cross-
section study may be unduly influenced by specific factors
acting at the time in which the cross-section is taken . . .
More important, there is no reason to expect the weighting given
to different units in deriving coefficients from cross-sections
to be the same as that suitable for analysis of a change over time
(Bird, 1970, p. 216).
Similar criticisms put forward by Morss (1966, pp. 101-102) imply that
time-series is superior to cross-sectional analysis for purposes of
both prediction and understanding.
. . . expenditure changes for a particular govermment unit can
virtually always be predicted more accurately from its own
history than from a collection of current relationships holding
in government units with very different political and economic
characteristies . . . For the case in which the objective is
understanding, use of cross-sectional analysis involves the
danger that because of substantial social, economic, and
political differences among areas, variables that are important
in particular areas might not appear significant.

In that this study is an exploratory analysis of a changing relationship

over time, it makes use of time-series analysis.,

II. THE CONCEPT OF ELASTICITY

The major statistical procedures used in this study have
been described in Chapter III. It is the purpose of :this section
of the study to interpret the elasticity concept in more than just
a statistical sense. Bird (1970, pp. 90 - 91) has noted that the
concept of at least one type of elasticity (income-elasticity of

public expenditures), as opposed to its statistical fact, is not
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clear. The problem lies in the "expenditure base', the complex of
factors making up the rise in "expenditure". For instance, it is
important to determine changes in each of the expenditure base
factors occuring simultaneously with changes in income. Once such
an analysis has been conducted on "every particular expenditure
category", the concept of elasticity might have greater meaning.

If university operating expenditures be labelled an
"expenditure category" there is available data from which the income-
expenditure base elasticities can be constructed for the years 1964/65
to 1969/70 (Tu, 1971, Statistical Supplement). There are limitations
however, upon any such analysis with present data. In the absence of
highly disaggregated cost analysis figures one must rely upon the
seven-fold categorization of operating expenditures published annually
by Statistics Canmada. This classification is apparently too highly
aggregated to allow for much interpretation of factors contributing
to expenditure variatiom either among or within provinces., Having
analyzed this data, Peitchinis concluded:

There is a remarkable degree of uniformity amongst the provinces,
and there appears a considerable degree of stability over the
period under examination. Nevertheless, it is significant to note
that in the majority of provinces the proportion of operating
expenditures allocated to instruction has declined between 1964
and 1969; the proportion allocated to libraries has generally
risen in all provinces; whereas the allocation to functions
related to assisted research and plant maintenance has remained
relatively constant (1972, p. 129).

A second problem relating to the identification of an
appropriate expenditure base lies in the location of factors related
to expenditure. Sharkansky has noted that the appropriate ""base''

for public spending might be levels of expenditure in years prior to

the period und2r investigation (1967, p. 168). Under such
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circumstances, "the further examination of departures from previous
spending patterns, rather than the examination of current expenditures,
may provide the greatest pay-off for an understanding of expenditures
(1967, p. 179)".

While both Bird and Sharkansky are concerned with the
responsiveness of expenditures to increases in income and revenues,
their comments suggest a dichotomy that is inappropriate to the study
of university spending. Since the funding of university operations,
hence the decision-making about expenditure, is mnot exclusive to
either government or university, but is instead part of a growing
interactive relationship, the expenditure base includes elements in
both government and university realms of decision-making. It has
been shown in Chapfers IV and V that expenditures vary with both
types of variables, and that the "holding power" of an expenditure
base reasserting itself after a deviant budget period (Sharkansky,
1967, p. 168), is not a phenomenon particularly relevant to
university financing. Nor does it appear that a study of factors
internal to expenditure alone (e.g. instructional costs, administrative
costs), at least at the present level of aggregation, can bring us
any closer to what Bird considers to be the concept of elasticity.

In summary, an adequate notion of elasticity appropriate
to variations in university operating expenditures is dependent upon
jdentification of factors that are both internal and external to the
ijnstitution. The present study may contribute to this task by at
least isolating aggregate variables that have both theoretical and

empirical interest.
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III. THE RELATIONSHIP BETWEEN INCOME AND EXPENDITURE

The income elasticity of university per student operating
expenditure used in this study can be interpreted as "a summary of
the complex of forces acting on expenditure', or as a proxy for various
dimensions of economic growth (Bird, 1970, p. 95). It has already
been noted that per capita income compensatés for changes in the
average level of income owing to population change. However, even
this adjustment does not substantiate any collective interpretation of
the income-expenditure relationship. To the extent that variables used
jn other dimensions of the model are, in themselves, contributors to the
level of per capita income, their relationship with expenditure further
elaborates the income-expenditure elasticity. In this sense, the model
in use goes beyond single equation formulations of previous research on
higher education expenditures (Gregory, 1967, McIntyre, 1969).

It was shown in Chapters IV and V that the income elasticity
of university per student operating expenditure exceeded unity in
all provinces for the period 1960/61 to 1969/70. In Newfoundland and
Prince Edward Island, provinces in which higher educational facilities
were relatively underdeveloped in the early years of the decade, the
derived coefficients rose from below to above unity in 1966/67. Their
above three percent increases in expenditure as a response to one
percent increases in per capita income from 1966/67 to 1969/70
demonstrate the potential elasticity of income in times of rapid growth.

Nova Scotia and New Brunmswick were the only provinces whose
income-expenditure elasticities showed significant declines in the

last three yezrs of the decade though, they still exceeded unity.
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By comparison with previous years, percentage increases in per capita
income tended to rise while percentage increases in expenditure
declined in Nova Scotia, and remained relatively constant in New
Brunswick. The resulting decrease in elasticities may have
reflected public preferences in other sectors of govermment activity or,
as the data on net provincial spending on education suggests, greater
spending on other forms of education may have taken precedence over the
university sector.

The elasticities for all other provinces suggest a relatively
constant relationship between income and expenditure over time. Slight
upward departures from derived coefficients were noted in Quebec and
British Columbia in the last three years of the decade but, there is
insufficient evidence in only three years of data to warrant speculation
about increased demand for higher education.

The empirical findings lend support to the proposition that
national cross-sectional or time-series elasticities should not be
used to infer regional relationships between income and particular
forms of expenditure (Sharkansky, 1967, pp. 9 - 28). Constant,
increasing, and declining elasticities were noted throughout Canada
but, most particularly, in the Atlantic Provinces. Nor is there any
evidence to support the contention that higher ratios of expenditure
to income are characteristic of jurisdictions having greater per
capita income (Gupta, 1968, pp. 32 - 35). The province with the
highest income-expenditure elasticity, Newfoundland, had the lowest
per capita income in Canada throughout the decade.

A recent study, the purpose of which was to examine and

analyse the effect of changes in economic growth of each province
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during the years 1930 to 1966 on per capita educational expenditures,
provides income elasticities of educational expenditures derived
from the research and other sources (Sharples, 1971). In that the
present research is an initial attempt to develop income elasticities
of the most recurring portion of higher educational expenditures,
the findings presented in Chapters IV and V are not strictly
comparable with elasticities of educational expenditure derived
from studies of elementary and secondary education finance.
Nevertheless, if there is any validity to the contention that income
elasticities of greater than unity are characteristic of cultural
expenditures, such as education (Bird, 1970, p. 71), a comparison of
different expenditure base coefficients within the educational sector
is warranted.

Table 6.1 compares various computed income elasticities of
education expenditures. Only studies that used measures similar to
those in the present research (e.g. per capita personal income, per
pupil expenditure) were selected from the literature (For a more
extensive treatment of elasticity findings, see Sharples, 1971,
pp. 29 - 39).

The studies by Hirsch (1959), Miner (1963), Shapiro (1962),
and Paterson (1967) were all cross-sectional and dealt with either
national elasticities or a comparison of state/provincial records
with mean national elasticities. Keeping in mind the danger of
comparing time-specific eoefficients with elasticities based on
changes over time it still seems safe to conclude that the present
findings related to higher educational expenditures are in excess of

those derived from the above-mentioned studies.



The time-series results obtained by McLoone (1961), James
(1961), and Atherton (1968a and 1968b) are more relevant to the
findings presented in Chapters IV and V. Though McLoone found a
nationwide (U.S) elasticity of .99 for the period 1929/30 to
1957/58, a separate study of the years 1943 /44 to 1957/58 produced a
coefficient of 1.61. This nationwide average compares favourably
with the elasticities of five American States reported by James
(1.49 to 2.12) in the years 1946 to 1958. Atherton's Canadian
findings for the period 1951 to 1962 also tended to exceed unity
though the range of elasticities was wider than that observed in
American studies.

Previous studies have found that the income-expenditure
elasticities for education tend to increase over time. Insufficient
data prevents the testing of this observation for higher education
expenditures but, there is 1ittle doubt of its validity. Rapid
enrolment growth was a feature of the post World War II period and,
most particularly, of the 1960's. At the same time, university
revenues, hence expenditures, remained heavily reliant upon private
funds even after the inception of the federal per capita grants
programme in 1951. Indeed, it was the enrolment growth and the
inability of private sources to support the related expenditure that
brought about significant government involvement in the university
sector throughout the 1960's.

", . . in moving to more recent times both population and
income elasticity coefficients exhibit less divergence in the values
from province to province (Sharples, 1971, p. 82)." The derived

income-expendi ture elasticities for nigher education in this study
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fall within the range projected by Atherton but do not exhibit the
same deviation from the mean, e.g,, Atherton calculated a mean of
1.7 and a range of .41 to 2.90. The present findings give a mean of
1.4 and a range of 1.09 to 1.92. It is, however, difficult to
compare the two results since the expenditure bases differ. One
finding that merits further consideration is the regression toward a
mean elasticity of 1.46 for Quebec, Ontario and British Columbia
when labour force variables are entered into the E = £ (Ip) equation
along with per capita personal income.

The interpretation of per capita jncome as a proxy variable
for socio-economic forces at work in the province or nation at large
helps to consider the hypothesis advance by Hickrod (1969, p. 4l).
that expenditure levels are “much more determined" by socio-economic
characteristics in recent vis-a-vis past years. The high R2
obtained in the first dimension of the model tend to support the
hypothesis. The possibility of obtaining a high r2 by chanee, or
by the regression of one or more independent variables on a relatively
small N of 10, is corroborated by peither the "f" ratio test nor
the results of previous Canadian research. In all cases, the p
level for the regression of income on expenditure was greater than
.0001. Both Sharples (1971) and Paterson (1967), whose studies went
as far back as 1930 and 1941 respectively, found that variation in
expenditure levels, accounted for by socio-economic variables,
increase over time.

The importance of these findings is summarized in one question.
To what extent can policy-makers make influential decisions about

expenditure levels if, as the data suggest, socio-economic variables
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Table 6.1

Comparison of Various Computed Income Elasticities

of Education Expenditures

Study Year or period Coefficient Independent Dependent
selected of variable variable
elasticity
Hirsch Selected years 1.09 Per capita Current
(1959) 1900 - 1958 personal expenditure
v.S. income, . per pupil
nationwide nationwide
Miner 1959 /60 .23 Per capita Current
(1963) personal expenditure
U.S. income per pupil
Shapiro 1920 .99 Per capita Current
(1962) 1930 .72 personal expenditure
U.S. 1940 .71 income, per pupil,
1950 .91 nationwide nationwide
Paterson 1941 .93 Per capita Current
(19 7) 1951 .99 personal expenditure
Canada 1961 1.12 income, per pupil,
nationwide nationwide
McLoone  1929/30 - .99 Per capita Current
(1961) 1957/58 personal expenditure
U.S. income, per pupil,
1943/44 - 1.61 nationwide nationwide
1257/58
James 1946 - 1958 1.49 Total state Total state
(1961) to personal expenditure
U.S. 2,12 income, in five
five states  states
Atherton 1951 - 1962 0.41 Per capita Per pupil
(1968a) to personal expenditure
2.90 income in in each
each province province
Atherton 1957 - 1960 3.0 Per capita Operating
(1968b) 1961 - 1965 0.9 personal expenditure
income in per pupil
Alberta in Alberta
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alone account for more and more of the variation in expenditure?
Hickrod (1971) has suggested further analysis of the residuals of
wealth related functions as one way of determining the relationship
between administrative decisions and expenditure levels (p. 46).
However, when the marginal variation is less than ten percent,

as is the case in seven of the ten provinces in this study, it is
doubtful whether much insight can be gained from such an analysis.

A second, and more fruitful approach for future policy-makers, might
be to ignore the traditiomal cleavage of socio-economic and decision-
making variables into non-policy and policy factors (Mort, 1954,

Miner, 1963, Paterson, 1967).

The acceptance of environmental determinism as a fait accompli

implies that administrative decision-making of a short or long-range
nature is, for the most part, jrrelevant to the attainment of adequate
levels of expenditure in relation to income levels of the population.
Since per capita income reflects a complex of factors, whose identity
and accessability to manipulation are not yet wholly determined, it
seems unwise to accept a fatalistic argument about "fixed determinants"

prior to its investigation.

IV. THE RELATIONSHIP BETWEEN POPULATION FACTORS
AND EXPENDITURE
The empirical findings indicate that university per student
operating expenditures were more responsive to changes in population
variables than to changes in any other of the dimensional measures
during the decade 1960/61 to 1969/70. This finding is entirely

consistent with the observations of Canadian studies of the university
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financial crisis in both the 1950's and 1960's (Bissell, 1956,
Bladen, 1965, Waines, 1970). Invariably, both the increases in the
proportion of population aged 18 to 24, and the rising proportion of
the age group attending university, have been cited as the major
factors contributing to higher expenditure.

Tt should be noted that the jsolation of an eligible age group
factor as a major predictor of expenditures was not the intention of
the E = £ (P) equation. Although it is important to assess the
responsiveness of expenditures to increases in this variable, there is
1ittle theoretical framework to explain derived associations. This is
so since university attendance is seldom a matter of individual choice,
but rather, a product of a number of interrelated factors.

Schaafsma's study of the demand for higher education in Canada
speculated that income level of parent (ability), education level of
parent, and number of children per family would have a positive
jnfluence on the "probability that an eligible will attend university
(1969, p. 16)." Similarly, Peitchinis noted social status of parent,
parental educational achievements, costs of education, and future
lifetime earnings as likely predictors of participation rates (1972,
pp. 106-108). Unfortunately, as was indicated by both writers, the
relevant data to test complete demand functions does not exist.
Therefore, demand can only be studied on the basis of past time trends,
or by the substitution of proxy variables for actual data.

The E = £ (P) equation used in the present model relates per
student expenditure to an eligibility factor interacting with
population education levels. Income per capita was omitted from the

equation since education and income are usually highly correlated
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(greater than .91 in the present study). Therefore, to the extent
that levels of education are associated with income, the equation
elaborates the E = £ (I) function used in the first dimension of the
model. 1In its reduced form, the equation

log Xq = log B + eg log Xg + eg log X7
is an aggregate demand function similar to the individual demand
function used by Schaafsma.

It was shown in Chapters IV and V that the interaction of Xg

and X produced coefficients in the 1.47 to 3.74 range for education

7
level, and that increases in the proportion of population aged 18 to
24 were significant in only three provinces. The results do not
necessarily indicate greater responsiveness of expgnditures to increases
jn education levels since the two predictor variables were highly
correlated in all provinces. However, there is evidence that increases
in the stock of human capital were more closely associated with
expenditures than the rise in proportions of population aged 18 to 24.
The exceptions to these findings were Newfoundland and Prince Edward
Island. A second equation, in which participation rate was substituted
for the age group measure, resulted in the education level coefficient
being the only predictor of expenditure variation in all provinces.
Derived coefficients were, for the most part, identical to those
produced in the original equation.

The assumptions necessary for the acceptance of X7 as a proxy
for education level were discussed in Chapter III. In a critique of
the Harbison and Myers definition ome writer noted that the stock of
human resources was, perhaps, not a measure of the actual education

ievel but, a measure of the pace at which people were making additions
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to the stock (Sen, 1969, p. 71). 1In other words, Xy could be a measure
of recent educational attainment rather than a proxy for education
level of the entire population. Under such conditionms, the high
correlation between education level and expenditure can be explained
as a consumption relationship. Increases in the numbers of eligible
students as well as increases in the number of recently “educated"
people who: (1) wish to continue their education, or (2) use a
portion of their relatively higher incomes to support the education
of others, or (3) pay relatively higher taxes as a consequence of
increased earnings, generate demands for greater public and private
spending on higher education. In the short run,

we can expect the flow of current education will depend
very much on this kind of (personal income per capita)
consideration than (per capita personal income) itself
will depend on the flow of current education (Sen, 1969, p. 71).
An econometric relationship between population variables and
public school expenditures formulated by McMahon (1970, p. 251)
stated that:
larger percentages of children and larger enrollments lead
to larger propensities to spend in lower income states that
taper off in the high income states where birth rates
decline.
To what extent is this relationship valid in the Canadian provincial
context over time if expenditures be defined as university per
student operating expenditure?
Table 6.2 contains a comparative rank ordering of three
variables in each of three years of the period under study; per

student operating expenditure (X1), participation rate (Xg), and

absolute size of enrolment (Enr.). Proportion of the population
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aged 18 to 24 (Xg) is entered in percentage form because of the
slight variation between provinces in most of the years under study.

Newfoundland, the province with the lowest per capita income,
had the lowest participation rate in each of the three years. By
contrast, the proportion of the population in the relevant age group
was the highest in Canada. Only in the last year of the decade did
Newfoundland's expenditure position show a marked improvement.

New Brunswick's expenditure position and participation rate
deteriorated over the decade, while its 18 to 24 age group grew as a
proportion of the population. Another province with low per capita
income, Prince Edward Island, showed no improvement in its participation
rates or expenditures in relation to those of other higher income
provinces, yet, by 1969/70, it‘had a high proportion of its population
in the 18 to 24 age group. Only Nova Scotia's record offers some
justification of the McMahon hypothesis. While the proportion of
population in the relevant age group rose over time, the province
maintained the second highest participation rate and improved its
expenditure position in relation to other provinces. At the same
time, its per capita income remained lower than that of Central and
Western Provinces.

To the extent that Xg reflects birth rate increases in the post
World War II decade, there is little evidence to support a tapering
off in expenditure in high income provinces. The ratio expressed
in Xg increased in all Canadian provinces throughout the decade.

Since Nova Scotia's expenditures were the highest in the Maritimes,
and tended to improve relative to those of its neighbours in the

last years of the decade, a comparison of the expenditure gap
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between high and low income provinces can help to validate the
"tapering off" proposition. In 1967/68, Ontario's per student
expenditures were ten percent higher than those of Nova Scotia, in
1968/69 they were 34 percent higher, and in 1969/70, 31 percent
higher, Alberta, the province with the second highest per student
expenditure, and the third highest per capita income had expenditures
that were eleven, seven, and eleven percent higher than Nova Scotia's
in each of the last three years of the decade.

It would appear that financial arrangements made under the
Fiscal Arrangements Act (1967) helped Nova Scotia to reduce the
expenditure gap with Alberta, and to a much lesser extent, with
Ontario. In 1966/67 Alberta's expenditures were 19 and Ontario's 35
percent higher than Nova Scotia's. In addition, during the last
four years of the decade, cumulative percentage increases in per
student operating expenditures amounted to 61 percent in Nova Scotia,
52 percent in Ontario, and 42 percent in Alberta. Nevertheless,
the expenditure gap still remained and, once again, showed signs of
increasing toward the end of the decade. Since proportions of
population aged 18 to 24 were almost identical in all three
provinces, it is difficult to accept this factor as a contributor
to the '"tapering off" of expenditure in high income provinces. If
anything, it was the maintenance of Nova Scotia's high participation
rate and associated expenditures that apparently led to a
closing in the expenditure gap. This situation may have been only
of a temporary nature. The empirical data suggests that in the
long run, higher per capita income must accompany increases in

absolute numbers of students if the disparity in expenditures is to
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Table 6.2

Comparative Rank-Ordering of All Provinces for University Per
Student Operating Expenditure, Participation Rate, Size of
Enrolment, and Proportion of Population Aged 18 to 24

1961/62, 1965/66, and 1969/70

Province Expenditure Participation Enrolment Prop'n. of
rank rank rank pop'n. 18-24
1961/62
Newfoundland 10 10 9 .10
Prince Edward Is. 9 7 10 .09
Nova Scotia 7 2 6 .10
New Brunswick 8 4 8 .09
Quebec 4 5 1 .10
Ontario 1 9 2 .09
Manitoba 3 3 5 .09
Saskatchewan 6 6 7 .09
Alberta 2 8 4 .09
British Columbia 5 1 3 .08
1965/66
Newfoundland 10 10 9 .11
Prince Edward Is. 9 8 10 .09
Nova Scotia 7 2 7 .11
New Brunswick 8 7 8 .10
Quebec 6 6 1 .12
Ontario 1 9 2 .10
Manitoba 4 4 6 .10
Saskatchewan 5 3 5 .10
Alberta 2 5 4 .10
British Columbia 3 1 3 .10
1969/70
Newfoundland 6 10 9 .13
Prince Edward Is. 9 8 10 .13
Nova Scotia 5 2 6 .12
New Brunswick 10 7 8 .13
Quebec 3 9 2 .13
Ontario 1 6 1 .12
Manitoba 7 4 5 .12
Saskatchewan 8 5 7 .12
Alberta 2 1 4 .11
British Columbia 4 3 3 .11
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be reduced.S

Another method of comparing the response of expenditure to
population factors is presented in Table 6.3. The education level
measure (X7) was removed from the E = £(P) equation so that the
interaction of proportion of population aged 18 to 24 (Xg) and
participation rate (Xg) could be better ascertained. The table
jncludes partial elasticity coefficients derived from the regression
of Xg and Xg on Xj, and a rank ordering of provinces based on a ten
year average of per student operating expenditures.

The findings suggest that expenditures were more responsive to
changes in population measures in low expenditure provinces than in
provinces that achieved relatively high levels of per student
expenditures. Nonetheless, elasticities in the two to four percent
range were not sufficient to overcome the real expenditure gap with
higher income provinces whose population-expenditure elasticities
approximated unity.

The absence of research dealing with responsiveness of
university expenditures to population characteristics leaves the
present findings to be validated by future studies. There is some
indication, however, that higher education expenditures have

responded to population growth in a manner quite different from

OThe expenditure position of Nova Scotia in relation to Ontario and
Alberta was documented in some detail since Nova Scotia was the only
“low income' province that improved its relative expenditure position
over time. Quebec's figures are not strictly comparable with those
of other provinces because of structural changes in that province's
system of higher education in the last years of the decade. The
position of Newfoundland, Prince Edward Island, and New Brunswick
vis-a-vis the expenditure gap was, naturally, even more severe than
that of Nova Scotia.
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Table 6.3

Elasticity Coefficients Derived from the Stepwise Regression of
Proportion of Population Aged 18 to 24 (Xg), and Participation
Rate (XS) on the Dependent Variable; All Provinces,
1960/61 to 1969/70

Province Expenditure Xg X8 _Rz Constant
rank
Nfld. 9 3.87 89.98 15.791
PEI. 10 2.62 83.92 13.203
NS. 7 1.84 91.88 11.616
NB. 8 .98 1.80 96.67 12,275
Que. 5 1.89 65.66 11.717
Ont. 1 1.19 96.93 10.826
Man. 3 1.02 90.66 9.964
Sask. 6 1.37 94.43 .638
Alta. 2 .80 95.63 9.636

BC. 4 1.25 1.04 92.34 12.750

expenditures for public education. Whereas the present analysis is
in agreement with that of Sharples with respect to the greater
responsiveness of recent expenditures to population vis-a-vis

income levels (1971, p. 79), the population expenditure elasticities
shown in Table 6.3 are in reverse of the trend exhibited in his
findings. In general, the Sharples study noted higher population-
expenditure coefficients in relatively high per pupil expenditure
provinces during the period 1957 to 1966. Unfortunately, the study

provides insufficient data with which to compare age level ccomposition



140
relationships to per pupil expenditure. Until such data are analyzed,
there is little value in speculating about the differing respomsiveness
of public and higher education expenditures among the Canadian

provinces.
V. THE RELATIONSHIP BEIWEEN FISCAL RESOURCES AND EXPENDITURE

It is not surprising to find that the relationship ﬁetween
higher education expenditure and govermment activity in the public
sector has been a subject of only recent concern. The characterization
of a university-govermment relationship has not been a feature of the
American literature dealing with the economics of higher education.
Even in the Canadian context, the growing reliance of universities
upon govermment funds has received hesitant and begrudging recognition
(Cameron, 1969, Hurtubise and Rowat, 1970). Indeed, there is ample
evidence to suggest that university expenditure is perceived
solely as the outcome of the interna of university operations (Bladen,
1965). The govermnment role is described as simply that of finmancier,
having little or no control over expenditure. Provincial unwillingness
aﬁd/or inability to support university financing is treated, in this
perspective, as a possible manifestation of weakness in financial
negotiations with the Federal govermment.

The perpetuation of this attitude overlooks the reality of
university and govermnment roles in the present, and discourages any
appraisal of a changing relationship. Any number of policy
statements (e.g., Govermment of Alberta, 1970) testify to the

proposition put forward in this study, namely, that university spending
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is, and will remain, linked to programmes and priorities identified
by both provinces and institutions of higher education. Therefore,
the fiscal resources-expenditure dimension of the model is concerned
with a most crucial aspect of the relationship; the availability
and use of govermment revenues, and their relationship to expenditure.

The finding that a province's willingness to sacrifice some
measure of total personal income for higher education was, in almost
all cases, the leading predictor of variation in expenditure, is
not without precedent. In the few studies of public or higher
education that made use of well-formulated models of expenditure
determinants, measures of effort were found to be most influential.
The Gregory model, discussed in Chapter III, isolated state effort
as the second highest predictor of state appropriations for higher
education after the inclusion of an eligibility factor. Other
studies, in which various measures of fiscal effort were found to be
significantly related to school expenditures, are reported in
Hickrod (1971).

The direction of association between effort and expenditure
has been a topic of much debate in educational finance since the
publication of Dye's finding that higher per pupil expenditures had
low or negative correlation with fiscal effort in high income
states (1967, p. 34). The present findings show an rXj.Xjp greater
than .91 in all Canadian provinces, the variation being too small
to support any such contention over a ten year period.

It has also been suggested that higher levels of income have
a lower correlation with effort than do lower income levels (Gregory,

1967, p. 134). Table 6.4 contains results for the correlation of
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of X, (income) and Xjq (effort) in each province over the decade
1960/61 to 1969/70. The provinces are panked according to average
levels of per capita income over the same period. It can be seen
that the contention holds little validity for the pattern of income-
effort for higher education relationships in Canada during the period
under study. In fact, effort and income were generally more closely

associated in high income provinces?

Table 6.4

Coefficients of Simple Correlation Between Fiscal Effort (Xig)
and Per Capita Personal Income (X,); All Provinces,
1960/61 to 1969/70

Nfld. PEI. NS. NB. Que. Onmnt. Man. Sask. Alta. BC.

rX2.X70 .92 .92 .98 .95 .88 .99 .98 .81 .98 .99

Income rank 10 9 7 8 5 1 4 6 3 2

The annual ratios of provincial operating grants to universities
to total personal income are presented in Table Al10, Appendix A, Of the
four provinces that persistently increased their year to year effort
ratios, Ontario, British Columbia, and Alberta were in the relatively
high income, high expenditure category, while Nova Scotia ranked, on
the decade average, as the seventh highest income and expenditure

province. All other provinces reduced effort at one or more points

Bt should be noted that previous research cited in this section was
cross-sectional. The longitudinal findings contained herein are not
strictly comparable, but do suggest that the pattern of dynamic
relationships is considerably different from that established in
fixed periods of time.
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in time. Therefore, in these cases, the data shows no tendency of
higher vs. lower jncome provinces to reduce effort and still maintain
high levels of expenditure. The fact that this could have been
accomplished, and indeed was in many cases, does not necessarily
validate the proposition that increased income results in a reduction
of effort (Dye, 1967, p. 35, McIntyre, 1969, p. 271).

There is, finally, the possibility that relatively low income
jurisdictions have, or will, maintain higher effort ratios than high
income centres in order to provide comparable educational services.
Table 6.5 compares the effort ratios and income and expenditure
rankings for all provinces in three years of the decade. Saskatchewan,
in 1961/62, exhibited the highest effort ratio and had the seventh
highest per capita income. Yet, its per pupil expenditures fell below
those of Ontario, British Columbia, Alberta, Manitoba, and Quebec,
all of which had higher income but lower effort ratios. By
1965/66, Saskatchewan's effort ratio was second highest and its
income position had improved, yet its expenditures still remained
behind three higher income provinces that exhibited less effort.

In 1969/70, its effort was the lowest in Canada while its income was
sixth highest. In that year, Prince Edward Island displayed the
greatest effort but ranked ninth in both income and expenditure.

In conclusion, there is 1ittle evidence to support a consistent
maintenance of higher effort on the part of lower income provinces
in relation to their wealthier neighbours. This phenomenon may
have emerged in the Atlantic Provinces in the period after 1967
but, only time will tell if it can be maintained.

The partial elastieity coefficients for the effort-expenditure



Table 6.5

Comparative Rank-Ordering of All Provinces for University Per

Student Operating Expenditure,
and Effort (in percentages); 1961/62, 1965/66, 1

Per Capita Personal Income,

969/70
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Expenditure rank

Income rank

Effort (%)

Newfoundland

Prince Edward Island
Nova Scotia

New Brunswick
Quebec

Ontario

Manitoba
Saskatchewan
Alberta

British Columbia

Newfoundland

Prince Edward Island
Nova Scotia

New Brunswick
Quebec

Ontario

Mani toba
Saskatchewan
Alberta

British Columbia

Newfoundland

Prince Edward Island
Nova Scotia

New Brunswick
Quebec

Ontario

Manitoba
Saskatchewan
Alberta

British Columbia
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.0013
.0015
.0025
.0025
.0020
.0038
.0040
.0038
.0024

.0011
.0016
.0040
.0036
.0034
.0042
.0050
.0056
.0068
.0046

.0129
.0178
.0129
.0122
.0085
.0123
.0116
.0112
.0152
.0107
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relationship, which were significant in seven provinces, indicate
that expenditures did not grow more than proportionately to the
increase in effort. If the purpose of appropriating an increasingly
larger share of income for higher educational grants was to raise the
ievel of educational services represented by per student expenditures,
the derived elasticities suggest that the Atlantic Provinces, in
particular, were not very successful in this regard. This conclusion
is warranted by both the empirical findings presented in Chapters
IV and V and by the data presented in Table 6.5.

The removal of the other four fiscal measures from the
E = £(F¥) equation permits a more precise investigation of the
effort-expenditure relationship. The findings indicate that, over
time, expenditures were only slightly more responsive to increases in
effort in four Western Provinces than in the Maritimes. Ontario was
able to maintain the highest level of per student expenditure with
relatively low effort because of its large personal income base.
Quebec's .58 coefficient does not necessarily provide an adequate
representation of its position because of adjustments in the criterion
variable structure accompanying the introduction of the CEGEP (See

Table 6.6).

Table 6.6

Effort-Expenditure Elasticities; All Provinces, 1960/61 to 1969/70

Nfld. P.E.I. NS. NB. Que. Ont. Man. Sask. Alta. BC.

.22 .37 .39 .30 .58 .37 .44 .42 L4647
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To the extent that fiscal resources within a province
represent a product of personal income, they can be, and have been,
portrayed both totally and proportionally. As kas been shown in this
dimension of the model, mno single characterization of total fiscal
resources and their use provides an expenditure elasticity
approaching the coefficients derived in the E = £ (Ip) dimension.

Once the interaction of fiscal variables has taken place there
emerges a range of elasticities that are invariably less than unity.

The relationships between particular fiscal resource measures
and expenditure were described in Chapter V. Since the purpose
underlying the analysis of this dimension is to isolate important
relationships between variables, some feature common to the fiscal
resources-expenditure relationship in all provinces might be used
as a point of reference. The effort variable seems to provide such
a starting point because of its leading predictive power in seven
of the ten provinces.

Table 6.7 contains elasticities for the effort and three other
resource-expenditure functions described in the model. The elasticities
are derived from a comparison of annual percentage increases in X9
(provincial own source revenue), Xjg (effort), X11 (sectoral ability),
and Xj9 (federal transfers ) with annual percentage increases in the
dependent variable. X313, the mix of government spending for higher
education, has been omitted from the table since its relationship
with the criterion is consistently mnegative.

The derived elasticities for individual expenditure
relationships are not identical with results obtained in the inter-

active model. This can be explained by the fact that individual
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elasticities do not take into consideration the level of
intercorrelation between explanatory variables. Nevertheless,
the Table 6.7 results jmply that the interactive model does not
exaggerate the responsiveness of per student operating expenditures
to fiscal resource measures. Elasticities tend to remain below
unity no matter which method is used for their calculation. The
maximum deviation of results jn Table 6.7 from findings shown in
Table 4.9 (page 64) is ome half of one percent, and the modal
deviation is ome fifth of one percent.

Expenditures were, in general, most responsive to increases in
provincial own source revenues in the Atlantic Provinces, the region
that exhibited the lowest effort-expenditure elasticities over the
decade. This finding is consistent with the observation that low
income jurisdictions are unable to improve their per capita (or, in
this case, per student) expenditure position vis-a-vis higher income
areas even though expenditures are more responsive to revenue
increases in lower income areas (Bird, 1970, pp. 117 - 122). For
example, while pritish Columbia and New Brunswick display equal
elasticities for the provincial revenue-expenditure computation,
the former had a .47 expenditure response to effort, while the latter
increased spending only one third of a percent in association with a
one percent increase in revenue.

The sectoral ability-expenditure elasticities do not follow
any pattern in relation to other measures. Quebec, Manitoba, and
New Brunswick had the highest ability-expenditure coefficients but
ranged from high to middle to low in their expenditure response to

effort in relation to other provinces. It could be that Xj11 was
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more representative of policy decision about education spending in
these three provinces than in the others. This possibility requires
further investigation since present documentation provides little
information about the bases upon which provinces choose to allot
funds among various educational enterprises.

Expenditure responsiveness to federal transfers for purposes
other than higher education was highest in provinces with agriculturally
based or extractive economies, namely Prince Edward Island,
Newfoundland, and Saskatchewan. While these provinces generally had
difficulties financing higher education, the unexpected inclusion of
British Columbia, ahead of New Brunswick, as the province with the
fourth highest transfer-expenditure elasticity, casts some doubt on the
proposition that federal payments might be stimulatory to "other
service" expenditures only in relatively low income jurisdictions
(Osman, 1966, pp. 371 - 372).

The resources available to a province for the financing of
higher education have been studied in both absolute and proportional
terms. Total revenues were made up of those derived from "own
sources", and from the Federal Government in the form of transfer
payments. The use of such revenues was studied in terms of effort,
sectoral -ability, and relative effort of provincial to federal
government spending. The analysis was based on the assumption that
resource availability, and its use, cannot be viewed as an additive
influence on expenditure. Rather, expenditure is a product of the
interaction between the availability of scarce resources and decisions
related to their use.

The awlysis resulted in the derivation of several significant
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Individual Fiscal Resources-Expenditure Elasticities,
All Provinces, 1960/61 to 1969/70

%9 %10 X1 X12
Newfoundland .93 .22 .25 1.02
Prince Edward Is. 1.21 .37 .62 1.19
Nova Scotia .84 .39 .54 .58
New Brunswick .71 .30 .79 .73
Quebec .63 .58 .81 .42
Ontario .52 .37 .65 .50
Manitoba .47 s .78 .53
Saskatchewan .67 .42 .56 .93
Alberta .63 .46 .55 .67
British Columbia .72 47 .58 .85

Explanation of Symbols:

X9 - Provincial own source revenue

X10 - Provincial operating grants to universities as a proportion of

. total personal income
X171 - Provincial operating grants to universi

ties as a proportion of

net provincial expenditure on education
Xj2 - Federal transfer payments for purposes other than higher

education

asgociations between predictdrs and the ériferion. In general,

provincial effort to finance higher education was isolated as the

variable most closely associated with changes in expenditure. However,

the pattern was not uniform either in its application to all provinces,

or in its association with other fiscal measures within provinces.
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Nonetheless, while there appeared to have been factors at work within
three provinces that created a departure from the general findings,
in only one case (Mew Brunswick), did the total revenue variables
appear more closely associated with variations in expenditure than
measures of resource use. Future studies might benefit from this
finding since, to the extent that use of resources can be characterized
as a policy consideration, it departs from the general isolation of
fixed amounts of resources as being of prime importance in "determining"
levels of expenditure. There is evidence that decisions related to
resource distribution will, over time, be more important to the
achievement of expenditure levels than simply resource availability.
VI. THE RELATIONSHIP BETWEEN UNIVERSITY REVENUES,
PROGRAMME, AND EXPENDITURE
The results obtained in this dimension of the model are similar
to those found in an earlier study of university costs (Tue, 1971). A
comment on that work is pertinent to the present findings.
In an effort to obtain the most reliable cost projectionms,
a number of models were constructed and tested. Step regression
analysis was used, and so was the well known quadratic cost
function. But there was no evidence of any uniform patterns . . .
The negative findings suggest that historical costs are largely
a matter of policy, not the result of any deliberate attempt at
maximization or minimization; and economic theories based on such
maximization or minimization become largely inoperative (Peitchinis,
1972, p. 142).
Though there is some debate over the specification of variables to be
used in studies of "costs" vis-a-vis "expenditures", the development
of particular models to explain one or the other function does not
guarantee the establishment of generalizable patterns of behaviour

(Bahl, 1969, pp. 550-552). This situation is exemplified in the

findings of b>th the present study and the Tu research.
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The predictive power of this dimension is fairly reasonable
but, it fails to identify uniform associations between expenditure
and any one or two of the independent variables. This failure may
be a reflection of the way iﬁ which programme measures interacted
with alternative revenue sources. Whereas the former did not display
much variation during the decade 1960/61 to 1969/70, revenues and
expenditures showed considerable change in their year to year
movements. Aside from the possibility of policy factors having been
related to expenditure levels, it would appear th#t absolute, and
not proportional enrolments, were also instrumental in raising
operating expenditures.

Though more reliance upon one, as opposed to another income
source, was a feature of all provincial systems of higher education,
the uniform predominance of provincial revenues was not achieved
until 1967/68. Controlling for all other variables, this measure
emerged as a significant predictor of changes in expenditure in
five provinces. Provincial income-expenditure elasticities based
on percentage changes in X5 and X7 are shown in Table 6.8. . The
results imply that expenditures were far more responsive to increases
in the proportion of university operating revenues from provincial
séurces in Alberta than in any other province. Only two provinces,
Newfoundland and New Brumswick, display elasticities well below unity.
Since the proportion of operating revenues from provincial sources
jncludes funds transfered under the Fiscal Arrangements Act (1967),

a calculation of expenditure response to provincial grants after
1967 is included in Table 6.8. The generally lower elasticities are

attributable to a tapering off in both revenue and expenditure
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increases in the last two years of the decade. Alberta still
displayed the highest elasticity while Newfoundland and New Brunswick
retained their previous positioms.

Federal grants-expenditure elasticities are shown for the
period 1960/61 to 1966/67, a time in which positive elasticities
can be expected. The greatest response of expenditures to increases
in the proportion of operating income from federal sources was
characteristic of provinces having relatively low provincial grant-
expenditure elasticities.

A meaningful interpretation of the other source revenue-
expenditure association is mnot possible. Fluctuations in Xj7
discount the computation of directional elasticities. Suffice to
say that all coefficients would be less than unity ranging from a
high in Prince Edward Island to a low in Ontario and Saskatchewan.
Insofar as many of the proportional programme measures are also
subject to infrequent variation over time, their comparative
associations with expenditures, in the form of elasticities, is not
a reliable indicator of interprovincial positions.

In conclusion, the findings give little indication of a
generalized behaviour of expenditures in response to alternative
revenue sources and programme levels. There is evidence, however,
of higher provincial income-expenditure elasticities in Central and
Western Provinces, and greater responsiveness of expenditures to
federal income in the Atlantic region. Changes in the composition
of enrolments had a mixed association with changes in expenditure,
greater respoasiveness not having been restricted to high income

and/or high ependiture jurisdictioms.



Individual University Revenue Source-Expenditure Elasticities,
All Provinces, Selected Periods

Table 6.8
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Income sources

Provincial Provincial Federal

60/61-69/70 67/68-69/70 60/61-66767
Newfoundland .46 .30 2,41
Prince Edward Island 1.06 b 5.38
Nova Scotia .90 .38 2.63
New Brunswick .62 .26 1.07
Quebec .98 .43 .80
Ontario 1.08 .62 -26.00
Mani toba 1.82 .65 1.00
Saskatchewan 1.59 .81 12.50
Alberta 3.30 1.09 .07
British Columbia 1.25 .69 -17.33




CHAPTER VII
SUMMARY AND CONCLUSIONS
I. INTRODUCTION

This study has been concermed with an analysis of factors
associated with variations in university per student operating
expenditures among and within the provinces of Canada., The analysis
was placed within the context of a growing relationship between
universities and provincial govermments. Therefore, the study has
involved (1) the formulation of a theoretical model that specified
the nature of the university-govermment relationship, (2) a
systematic statistical analysis of the association between the
model's dimensional measures and expenditure, and (3) an
elaboration of the findings from the point of view of their
generalizability and application to future research. The present
chapter will summarize the major findings and suggest areas for
additional research.

The multi-dimensional model used as a basis for the.empirical
analysis of this study had its theoretical origins in studies of
the economics of higher education. The form of the model was
dictated by the particularly Canadian characteristics of this field
of enquiry. The model did not purport to include the necessary
and sufficient conditions for a study of the economics of higher
education in Canada. Rather, it focused on four dimensions that
had been recognized and debated within the literature.

The ianvestigation of the effects of changes in (1) economic
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growth, (2) population characteristics, (3) fiscal resources, and
(4) university revenues and programme On the most recurring portion
of university expenditures required the selection of suitable
variables which would be representative of these factors. Such
variables were selected from studies related to the analysis of
public expenditure or, were constructed on the basis of several
critiques of previous research.

Elasticity coefficients were employed to describe the
associations between inter-dependent variables. Derived coefficients
jndicated the relative change of one variable with the corresponding
change of an associated variable. Since the analysis dealt with a
time-series of data for the period 1960/61 to 1969/70, a modification
of stepwise regression analysis was used to isolate significant
associations with expenditure over time. The conversion of all
variables into logarithms resulted in the estimation of the
proportionatse change in expenditure associated with a given
proportionate change in independent variables. The equations
basic to each of the four dimensions were:

1. log X; = log A + e1 log X2
where A is a constant, Xp is the dependent variable, and e X2
indicates the responsiveness of per student operating expenditures
to a change in per capita personal income.

2. log X1 = log B + &5 log X¢g + €6 log Xy
where B is a constant and e Xg and e Xy are the partial elasticities
of expenditure in relation to changes in the proportion of the

population agad 18 to 24, and education level respectively.
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3. log X3 = log C + eg log X9 + eg log X10 + €10 log X11
+ ey1 log X312 + el2 log X13

where C is a constant and e X is a measure of the responsiveness of
expenditures to provincial own source revenue (Xg), effort (X10)»
sectoral ability (Xj1), federal transfer payments (X12), and the
mix of government operating expenditure on higher education (X13).

4. log X; = log D + e14 log X315 + e15 log X16 + €16 log X37

+ e17 log X3 + €18 log X319
where D is a constant and e X is a measure of the responsiveness of
expenditures to (a) proportion of university operating income from
provincial sources (X15), federal sources (X36), and other sources
(X17), and (b) proportion of undergraduate students (X18) and
graduate students (X19) in total full time enrolment. In addition,
equations (1), (2), and (3) were modified to test for associations
between expenditures and; labour force measures in (1), participation
rates in (2), and conditional transfer payments in (3),
The analysis proceeded along the lines of an inter and intra
provincial comparison of factors associated with expenditures.
Since partial elasticities based on an interactive equation did not
always adequately describe associations between interdependent
variables various other statistical methods were used in the analysis.
These included: (a) the calculation of elasticities for sub-periods
of the decade 1960/61 to 1969/70 based on changes in the criterion
and only one predictor, and (b) comparison of percentage changes
in cross-sectional data.
Finally, an attempt was made to isolate particular associations

of importance to some OY all provinces. In that this study was an
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exploratory analysis of factors associated with variations in
higher education expenditure, a comparison of the findings with
previous research in the areas of school finance and other puwblic
expenditures was conducted. The purpose of such comparison was to
assess tﬁe validity of previous research findings and propositions

in relation to the results obtained in the present study.
II., MAJOR FINDINGS

The major findings of this study are summarized under the
following headings: (1) Income and Expenditure, (2) Population
and Expenditure, (3) Fiscal Resources and Expenditure, and

(4) University Revenue Sources, Programme, and Expenditure.

Income and Expenditure

The analysis of the income elasticities of university
expenditure produced a set of coefficients exceeding unity in all
provinces. In general, changes in expenditure over time were more
responsive to changes in income in the Atlantic Provinces than in
Central or Western Provinces. The overall elasticities contained
three discernable trends, two of which took place in the Maritimes.
Both Newfoundland and Prince Edward Island displayed dramatic
upward shifts in their income-expenditure elasticities during the
last three or four years of the decade. These late upward
movements raised their respective elasticities from levels below
unity to expenditure increases of greater than three percent in
association with one percent increases in per capita personal

income. Nova Scotia and New Brumswick exhibited a downward shift
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in their income-expenditure elasticities after 1967, though the
decline was far less than corresponding increases in Newfoundland
and Prince Edward Island. Finally, the income elasticity
coefficients of all other provinces tended to hold comstant for
changes in expenditure patterns. Slight upward-moving ratios in
Quebec and British Columbia came too late in the decade to justify
their inclusion with Newfoundland and Prince Edward Island.

Partial income-expenditure elasticities derived from the
inclusion of labour force measures along with per capita personal
income in Quebec, Ontario, and British Columbia indicated a uniform
responsiveness. Both the unemployment and service sector ratios
emerged as significant predictors of changes in expenditure in
Quebec and British Columbia respectively. Their elasticity
coefficients, however, were well below unity. The findings are not
suggestive of any general statement about theoretical association
between economic growth factors and expenditures but, require
further investigation with a more extended range of time-series data
in all provinces.

It is evident that on the basis of interprovincial
comparisons no single income-expenditure elasticity can be identified
as applicable to all provinces. However, despite differences in
economic factors among the provinces, the demand for higher
education over time, based on elasticity measure, may not be
subject to as much variation as demand for other types of education.
The possibility of a regression toward a mean demand level does
exist, but this tendency cannot be interpreted as a movement

leading to si:iilar levels of per student expenditure. The expenditure
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gap that existed throughout the 1960's was maintained, and even
enlarged, despite the greater semsitivity of expenditures to

increases in per capita income in relatively low income provinces.
Projections on the basis of elasticities are difficult, but if

income per capita were to increase at roughly ten percent per annum,
and the responsiveness of expenditure to income were to be

maintained at levels prevailing during the last three years of the
decade 1960/61 to 1969/70, Ontario's per student expenditures would
still exceed those of Prince Edward Island by 45 percent, and those of

Nova Scotia by 35 percent in 1974/75.

Population and Expenditure

A major finding relevant to the entire model was that
operating expenditures were more sensitive to increases in the
proxy measure of education level than to any other set of
interdependent factors. In addition, the high R2 obtained in this
dimension of the model attests to the predictive capacity of
variables that reflect some portion, or all of the educational
attainment of populations. It should he noted that this finding
was not unique but, in an aggregate sense, it helps to corroborate
a similar finding derived from a study of individual demand
schedules for higher education in Canada (Schaafsma, 1968).

There are, however, limitations upon the conclusions to be
inferred from the use of an aggregate proxy measure. Though education
level may be one of many factors involved in the determination of
income levels, and, as such, may help to elaborate the association

between incor2 and expenditure, it, too, is subject to the criticism
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that a collective "taste" for expenditures is not meaningful unless
it can be shown that individual and aggregate demand schedules are
highly correlated. Therefore, the present finding is no more than
an indicator of a possible association between education level and
expenditure.

A second limitation relates to the possibility that increases
in the stock of human capital may only reflect recent educational
attainment of a portion of the population. In this case, expenditures
may be responding to increased ability of governments and individuals
to finance higher education through the supposedly higher income of
the "recently educated". This interpretation, however, may be far
too narrow, since it overlooks the jncreasing income levels of
other sectors of the population. There is also the distinct possibility
of a demonstration effect in that individuals and governments might
be willing to spend more for higher education if there are signs
that increased educational attainment is conducive to the achievement
of higher income and economic growth.

A major problem in the economics of Canadian higher education
was highlighted in several provinces, namely, that per student
operating expenditures rose at rates far exceeding increases in
the participation rate. The underlying relationship was undoubtedly
between expenditures and absolute numbers of students. Nonetheless,
throughout the 1960's the problem remained one of accessability to
university education for larger percentages of the 18 to 24 age
group. The accompanying expenditure implicationms, based on
prevailing elasticities, would have been huge increases in the

level of per student spending. Faced with limited resources to
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support, but increased demand for higher education, many provinces
created alternative, and hopefully, less expensive post-secondary
options.

Related to this finding was the revelation that expenditures
were more closely associated with participation rates than with the
pfoportion of the population eligible for higher education by the end
of the decade. It could be that the influence of formula financing
underlay the pattern revealed after 1965. Conversely, the association
between expenditures and eligibles in the first half of the decade
may have been a reflection of the per capita grants scheme then in
existence.

Finally, though expenditures tended to be more responsive to
changes in population measures in relatively low income provinces,
there was no evidence of a decline in birth rate, as expressed in
the eligibility measure, as a factor associated with lower population-

expenditure elasticities in high income provinces.

Fiscal Resources and Expenditure

The results obtained from the use of an interactive equation
suggested that factors related to the fiscal resources of individual
provinces were instrumental in changes in per student expenditure
levels over time. The lack of uniformity in the association between
interdependent variables leads to the conclusion that resource
availability, and its use, is dictated by factors particular to
each of the provinces, rather than by some commen underlying
determinant of economic behaviour. These findings re-assert the

need for careful case studies of the behaviour patterns of individual
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governments and demonstrate the inapplicability of pooled cross-
sectional analysis.

Assuming that all other variables were controlled for,
the effort variable, defined as the ratio of provincial operating
grants to universities to total personal income, emerged as the
leading predictor of change in expenditure levels in most provinces.
Another proportional measure, the ratio of provincial operating
grants to universities to net provincial expenditure on education,
was the second most frequently recurring significant predictor of
change in the criterion. These variables, in that they reflect some
measure of provincial decision-making about the use of resources,
may be indicative of the long range influences of policy factors
upon the achievement of expenditure levels.

Since all derived interactive coefficients were either equal
to or, for the most part, less than unity, it can be concluded that
expenditures were not very responsive to changes in the associated
independent variables. Though interprovincial variation in
elasticity qoefficients did exist, all significant fiscal resource-
expenditure elasticities fell within the -.33 to 1.01 range. The
overall results imply that the disparity in provincial fiscal
resources was not, in itself, a factor leading to great variation
in the responsiveness of expenditures among the provinces.

Investigation of simple correlation coefficients between the
criterion and significant independent variables leads to the
conclusion that there was a great deal of uniformity in the
association between effort and expenditure among the Canadian

provinces. Effort and income were most closely associated in
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relatively high income provinces. Therefore, the findings suggest
_a pattern opposite to the one quoted in previous cross-sectional
research. Although all provinces increased their effort over time,
there was no uniform tendency for low income provinces to surpass
the effort ratios of their higher income neighbours.

Independent elasticities for each of the fiscal resource-
expenditure associations revealed that expenditures were slightly
less responsive to effort in the Atlantic Provinces than in the
rest of the country. At the same time, some of the highest own
source revenue and federal transfer-expenditure coefficients were
found in Newfoundland Prince Edward Island, Nova Scotia, and New
Brunswick. The federal transfer-expenditure elasticity also
approached unity in Saskatchewan. The only province that tended to
break the preceding pattern was British Columbia whose expenditure
response to both own source revenue and federal transfers was fourth
highest in Canada.

The highest ability-expenditure elasticities were found in
high, middle, and low income provinces suggesting that the measure
of ability may be a policy factor that is related to decision-making
about how much of education expenditures should be devoted to
university finance. Unfortumately, net provincial expenditure on
education does not account for structural differences among the
educational sectors of the provinces. It could well be that one
province can devote more of its education budget to universities
than another simply because it does not have to support the same
number of educational enterprises.

Invesrigation of the ability measure revealed that net
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provincial expenditures on education, including operating grants to
universities,‘had, for the most part, greater rates of increase
than exclusive expenditures. After 1967, however, provinces may
have used funds transferred under the Fiscal Arrangements Act to
increase spending on other forms of education. What has been
described as an alternating pattern of expenditures was less
evident in Quebec, Manitoba, and New Brunswick, the provinces with

the highest ability-expenditure elasticity coefficients.

University Revenue Sources, Programme, and ggpenditure

The major finding in this dimension of the model was that
there existed no uniformity in the association between interdependent
variables within or among provinces. Controlling for the effects of
all other variables, proportion of total operating income from
provincial sources emerged as significant in five of the ten provinces.
Two other revenue measures, and the graduate student proportion of
total enrolment were also significantly associated with expenditure.
Partial provincial grant-expenditure elasticities in excess of unity
were identified in only two provinces, Ontario and British Columbia,
while the graduate enrolment-expenditure coefficient exceeded unity
only in Saskatchewan. All other partial coefficients were either
negative or below unity.

Reliance upon altermative sources of revenue was, over time,
a feature of all provincial systems of higher education. However,
since the proportion of jndividual sources of revenue to total
operating income tended to increase or decrease more in one

province, as spposed to another, derived elasticity coefficients
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identify only those revenue sources whose upward or downward
movements were most closely associated with the rise in expenditure
in any one province. Therefore, it cannot be concluded that
provincial revenues were "more important” to the universities of
Nova Scotia than they were to the universities of Quebec simply
because a significant elasticity was caleulated in the former
province and not in the latter. From the university point of view
all revenue sources were "important". Expenditure, however,
tended to be more sensitive to movements in one as opposed to another
revenue source both within and among the provinces.

The interaction of revenue sources and programme in the
E = £(R,P) equation resulted in the following findings:
University per student operating expenditures weére most responsive
to changes in (1) provincial support in Ontario, British Columbia,
Nova Scotia, Manitoba and Prince Edward Island, (2) federal support
in Newfoundland, Ontario, and Saskatchewan, and (3) other source
revenue in New Brunswick, Quebec, and Alberta. Increases in the
proportion of graduate students were associated with expenditure
increases in Saskatchewan, Quebec, Manitoba, and New Brunswick,
whereas a decline in proportion of undergraduate students was
associated with significant expenditure response only in Alberta.
The close assoSiation between undergraduate enrolment and expenditure
in Alberta might be a manifestation of the influence of formula
financing which began in 1964.

Calculation of individual associations between revenue
sources and expenditure revealed that provincial source income-

expenditure elasticities for the entire decade were well in excess
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of unity in the Prairie Provinces and British Columbia. A similar
calculation for the period after 1967 resulted in much lower
coefficients with Ontario and the Western Provinces having higher
elasticities than Quebec and the Atlantic Provinces. Expenditure
response to changes in federal income prior to 1967 was highest in
Saskatchewan followed by Prince Edward Island, Nova Scotia, and
New Brunswick. There was too much, and in some cases too little
fluetuation in other source income, to permit reliable comparisons
but, Prince Edward Island appeared to be the only province in which

the elasticity equalled unity.
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ITI. SUGGESTIONS FOR FUTURE RESEARCH

The model of university-govermment relationships developed
in this study could be applied to analysis in which higher or
post-secondary systems of education would be diversified according
to institutional size. Such research would help to validate and
elaborate the aggregate findings of the present study, particularly
if the results of cost analysis studies of individual institutions
were incorporated into a more refined definition of the expenditure
base.

The present findings suggest more careful consideration of
policy factors. A refinement of the dimensional model, particularly
in the areas of fiscal resource use and university revenues and
programme, could accomplish this purpose. It is suggested, on the
basis of the present findings, that policy factors not be considered
as a separate dimension of the relationship between educational

institutions and govermment.



BIBLIOGRAPHY

A. BOOKS AND MONOGRAPHS

Benson, C. S. The Economics of Public Education. Berkely:
University of California Press, 1968.

Bird, R. The Growth of Government Spending in Canada. Toronto:

Canadian Tax Foundation, 1970.

Bissell, C. T. (ed.) Canada's Crisis in Higher Education.

Proceedings of the Conference held by the National Council
of Canadian Universities at Ottawa, November 12-14, 1956,
Toronto: University of Toronto Press, 1956.

Bladen, V. W. Financing Higher Education in Canada. Association
of Universities and Colleges of Canada, Toronto: University

of Toronto Press, 1965.

Brazer, H. E. City Expenditures in the United States. New York:
Bureau of Economic Research, Inc., 1959.

., and M. David. Social and Economic Determinants of
the Demand for Education. United States Department of Health,
Education, and Welfare, 1962.

Cameron, J. R. Financial Assistance to Canadian Universit es.
Halifax: Department of Economics, Dalhousie University, 1969.

Cartter, A. M. "The economics of higher education,” in N.

Chamberlain (ed.), Contemporary Economic Issues,
Homewood, Illinois: R. D. Irwin and Soms, 1968.

Croxton, F. E., D. E. Cowden, and S. Klein. Applied General
Statistics. (3rd ed.), Englewood Cliffs, New Jersey:
Prentice-Hall, 1967.

Daniere, A. Higher Education in the American Economy. New York:
Random House, 1964.

Fabricant, S. The Trend of Government Activity in the United
States Since 1900. Naw York: National Bureau of Economic
Research, 1952,

Gregory, K. D. "State and local appropriations for publicly
supported institutions of higher education.” 1Imn H. E.
Brazer (ed.), Essays in State and local Finance, Ann Arbor:
The University of Michigan, 1967.




170

Hanson, E. J. Federal-Provincial Fiscal Relationships in Canada.
Edmonton: The Alberta Teacher's Association, 1969.

Harbison, F. H. and C. A. Myers. Education, Manpower and Economic
Growth. New York: McGraw-Hill, 1964.

Harris, S. E. Higher Education: Resources and Finance. New York:
McGraw-Hill, 1962.

Hickrod, G. A. and C. N. Sabulao. Increasing Social and Economic
Inequalities Among Suburban Schools. Danville, Illinois:
Interstate Publishers, 1969.

Hurtubise, R. and D. C. Rowat. The University, Society, and
Government. The Report of the Commission on the Relations
Between Universities and Govermments, Ottawa: University of
Ottawa Press, 1970.

James, H. T. School Revenue Systems in Five States. Stanford:
School of Education, Stanford University, 1961.

., J. A. Thomas, and H. J. Dyck. Wealth,
Expenditure, and Decision-Making for Education. Stanford:
School of Education, Stanford University, 1963.

Miner, J. Social and Economic Factors in Spending for Public
Education. Syracuse: Syracuse University Press, 1963.

Musgrave, R. M. Fiscal Systems. New Haven: Yale University
Press, 1969.

Peitchinis, S. G. Financing Post Secondary Education in Canada.
A Report Commissioned by The Council of Ministers of
Education for Canada, Toronto: 1972.

Porter, J. The Vertical Mosaic. Toronto: University of Toronto
Press, 1965.

Proceedings of the Thirty-First Meeting of The National Conference
of Canadian Universities. Toronto: University of Toronto
Press, 1955,

Pryor, F. L. Public Expenditures in Communist and Capitalist
Nations. London: George Allen and Unwin Ltd., 1968.

Sacks, S. and W. F. Hellmuth. Financing Govermment in a
Metropolitan Area. Glencoe, Illinois: The Free Press, 1961.

., R. Harris, and J. J. Carrol. State and Iocal
Government: The Role of State Aid in New York. Albany:
New York Department of Audit and Control, 1963.




171

. and D. C. Ranney '"Suburban education: A fiscal
analysis." In M. Gittell (ed.), Educating an Urban
Population, Beverly Hills, California: Sage Publicationms,
1967.

Schaafsma, J. The Demand for Higher Education in Canada. Toronto:
Institute for the Quantitative Analysis of Social and Economic
Policy, University of Toronto, 1968.

Sen, A. K. "The Index of Human Resource Development." 1In M. Blaug
(ed.), Economics of Education 2, Penguin Books, 1969.

Waines, W. J. Federal Support of Universities and Colleges of Canada.
Study No. 7 of Financing Higher Education in Canada, Ottawa:
Association of Universities and Colleges of Canada, 1970.

B. ARTICLES IN PERTODICALS

Alkin, M. C. '"Religious Factors in the Determination of Educational
Expenditures,' Educational Administration Quarterly, 2 (1966),
123-132.

Atherton, P. J. "Income Elasticity - A New Way to Look at Demand
for Education," School Administration, February, 1968, 28-32,

Bahl, R. W. "Quantitative Public Expenditure Analysis and Public
Policy," Proceedings of the Natiomal Tax Association, 1969,
547-569.

Dye, T. R. '"Politics, Economics, and Educational Outcomes in the

States," Educational Administration Quarterly, III (1967), 28-46.

Garms, W. J. "Financial Characteristics and Problems of Large City
School Districts," Educational Administration Quarterly, III
(1967), 14-27.

Gramlich, E. M. "The Effect of Federal Grants on State-Iocal
Expenditure: A review of the Econometric Literature,"

Proceedings of the Sixty-Second Annual Conference of the

National Tax Association, 1969, 569-593.

Gupta, S. B. "Public Expenditure and Economic Development - A
Cross-Sectional Analysis,'" Finanzarchiv, N. F., Band 27,
October, 1968, 26-41.

Hickrod, G. A. "Ecological Changes Within a School District and
Expenditre for Education,'" American Educational Research
Journal, 4 (1967), 241-252.




. "Local Demand for Education: A Critique of School
Finance and Economic Research Circa 1959 - 1969," Review of
Educational Research, 41 (1971), 35-49.

Hirsch, W. Z. "Determinants of Public Educatior Expendituze,"
National Tax Journal, 13 (1960), 29-40.

Kee, W. S. "Central City Expenditures and Metropolitan Areas,"
National Tax Journal, 18 (1965), 337-353.

"Suburban Population Growth and its Implications for
Core City Finance," Land Economics, 43 (1967), 202-211.

Kurnow, E. '"Determinants of State and Local Expenditures
Reexamined," National Tax Jourmal, 16 (1965), 252-255.

McIntyre, M. C. "Determinants of Expenditure for Public Higher
Education," National Tax Journal, 22 (1969), 262-272.

McMahon, W. W. "An Economic Analysis of Major Determinants of
Expenditures on Public Education," The Review of Economics
and Statistics, 52 (1970), 242-252.

Morss, E. R. '"Some Thoughts on the Determinants of State and
Local Expenditures," National Tax Journal, 19 (1966), 95-103.

., J. E. Fredland, and S. H. Hymans. "Fluctuations
in State Expenditures: An Econometric Analysis," Southern
Economic Journal, 33 (1967), 296-517.

Mort, P. R. "School and Community Relationships to School Quality,

Teachers' College Record, 55 (1954), 202-215.

Osman, J. W. "The Dual Impact of Federal Aid on State and Local
Government Expenditures," National Tax Journal, 19 (1966),
362-372.

Ranney, D. C. '"The Impact of Metropolitanism on Central City
Education,'" Educational Administration Quarterly, 5 (1969),
24-36.

Rosenbluth, G. T. '"Reflections on the Bladen Commission Report,'
C.A.U.T./A.C.P.U. Bulletin., 14 (1965), 95-96.

Sharkansky, I. "Some More Thoughts About the Determinants of
Government Expenditures," Natiomal Tax Journal, 20 (1967),
171-179.

. "Regionalism, Economic Status, and the Public
Policies of the American States,'" Social Sciences Quarterly,
49 (1968), 9-26.

172



173

C. GOVERNMENT PUBLICATIONS

Federal

Dominion Bureau of Statistics. D. B. S. Daily. October 29, 1968.

. Estimates of Employees by Province
and Industry, 1961 - 1968, 1969.

. Provincial Government Finance:
Revenue and Expenditure. 1969.

Economic Council of Canada. Patterns of Growth. Seventh Annual
Review, Queen's Printer, Ottawa, 1970.

. The Contribution of Education to
Economic Growth. Staff Study No. 12 by G. W. Bertram,
Queen's Printer, Ottawa, 1966.

Information Canada. Federal-Provincial Fiscal Arrangements Act,
Part II. Post-Secondary Education Adjustment Payments,
14-15-16, Elizabeth II, 1967.

Statistics Canada. The Labour Force. September 1971.

Provincial

Government of Alberta. Post Secondary Education Until 1972: An Alberta
Policy Statement. Office of The Minister of Education,
January 1970.

Province of Quebec. Annual Report of The Ministry of Education,
1969.

D. UNPUBLISHED MATERTALS

Theses

Atherton, P. J. "The Impact of Rising Price Levels on Expenditures
for School Operationm in Alberta, 1957 - 1965." Unpublished
doctoral dissertation, University of Alberta, 1968.

Fisher, D. "Local Determinants of Per Pupil Expenditures in
Suburban High School Districts." Unpublished doctoral dissertation,
University of Chicago, 1967.

Harvey, L. E. uproperty Tax Determinants of Educational Expenditures.”
Unpublishad doctoral dissertation, Stanford University, 1969.



174

Hyman, C. "Federal Aid to Higher Education with Particular Reference
to Universities in the Period 1951 to 1967." Unpublished
Master's thesis, McGill University, 1968.

McLoone, E. P. "Effects of Tax Elasticities on the Financial
Support of Education." Unpublished doctoral dissertatiom,
College of Education, University of Illinois, 1961.

Paterson, I. W. "An Analysis of the Determinants of Education
Expenditures among the Provinces of Canada, Decennially,
1941 - 1961," Unpublished doctoral dissertation, University
of Alberta, 1967.

Potter, C. H. "Educational Expenditure in Large Ccity School
Districts, 1950 - 1960." Unpublished doctoral dissertation,
Stanford University, 1966.

Shapiro, S. "An Analysis of the Determinants of Current Public
and Societal Expenditures Per Pupil in Elementary and
Secondary Schools." Unpublished doctoral dissertation,
University of Chicago, 1962.

Sharples, B. "An Analysis of the Responsiveness of Public Education
Financial Support of Economic Growth in the Provinces of Canada
1930 - 1966 and the Implications for the Financing of Education
in the Decade 1971 - 1981." Unpublished doctoral dissertation,
University of Alberta, 1971.

Special Studies

Financing Higher Education in Canada. A Study Commissioned by The
Council of Ministers of Education for Canada, 1971.

Graham, J. F. and J. R. Cameron. Federal Participation in the
Financing of Post-Secondary Education in Canada (Excluding the
Financing of Research), 1967 - 1970. Study No. 3 of Financing
Post Secondary Education in Canada Council of Ministers of
Education for Canada, 1971.

Lacroix, R. and P. P. Proulx. Integgrovincial and International
Mobility of Students and Graduates of Universities. Study No. 6
of Financing Post-Secondary Education in Canada, Council
of Ministers of Education for Canada, 1971.

Tu, N. V. Enroliment in and Costs of Post Secondary Institutions
in Canada, 1960 to 1980. Study No. 2 of Financing Post-
Secondary Education in Canada, Council of Ministers of Education
for Canadz, 1971.

. Statistical Supplement to Study No. 2.




175

Papers and Reports

The Report of the Joint Steering Committee on the Study of the Costs
of University Programmes in Canada to the Association of Universities
and Colleges of Canada, Canadian Association of University
Business Officers, Canadian Association of University Teachers,

1970.

Slater, D. W. '"Economics of Universities and Colleges." -Notes for
Presentation to the Meetings of the Canadian Economic Association,

Winnipag: June &, 1970.

Wright, D. T. "The Fipancing of Post-Secondary Education: Basic
Issues and Distribution of Costs." Paper delivered at the
National Seminar on the Costs of Post-Secondary Education,
Queen's University, Kingston, Ontario. June 20-22, 1970.



APPENDICES



APPENDIX A
ANNUAL DATA FOR 19 VARIABLES IN ALL PROVINCES

1960/61 TO 1969/70



178

g xypuaddy ‘cg pue ‘zd ‘19 SITqEL Ul 3Ep WOIJ POIBINITED :932aN0§

10€¢E 8¢26¢ [A VA L1%T 5661 (431 90L1 G091 €16t 6941 'IqUNTO)H
ysTItTag
$2s¢ X AA) rA/2% 96Le €LET L11C LL6T 8681 9GL1 COLT elI9qLV
rA% YA L26T 186¢ 68¢¢ LZ61 el L2791 6¢ST 8EVT €6€T uemdyd]BYSES
0cie %062 €8¢ LEET L861 [AA\4 8881 WLLT 6991 L191 ©qO] TUEK
TL1Y LSO GTlE 8L1E 886¢ 8cThe 8¢¢¢ 9L02 GT61 9661 ofae3juQ
99%¢ 096¢ [AX A4 960¢ LEST €L91 6591 6191 8L61 91S1 J9qand
8852 66ee €11¢ 0061 1791 96€1 99¢1 80¢1 0611 7601 JoTasunag MN8N
G81E #20¢ €8T 8heT 8€81 8691 L96T Tlel L6T1 Wit ®]31008. BAON
T€9¢ Te6l €€91 8861 STE1 006 L98 99/ L601 76 pueisl
paespg 9oulad
961¢ 069¢ GT61 621 8111 601 G801 9101 TL0T 066 puBTpuUNOIMNON
0L61 6961 8961 L961 9961 G961 %961 €961 2961 1961
6961 8961 L961 9961 5961 7961 €961 2961 1961 0961

0L/6961 ©03 19/0
goanjFpuadxy Surjexs

061 S90ufAOIg TIV 103 BIBQ [BNUUY
do juepnis xod £3TSIBATU(

1V 919qBL

¢ Iy atqeraep



179

*BpRUR)

§9738T381§ ‘yYouwag SIJUNOJDY OTWOUODY ‘UOTISTALQ aanjtpuadxy pue swodul JeUOFIBN ‘IITTD

‘g :90anog

0cie GE8T €69¢ eyse E€T S%1e (AN Y7261 €981 9681 BIqQUNTOD
ysIITag

wawu 849¢ 61%¢ 18¢¢ 2661 1281 L9LT 1141 L091 S191 ®BII9QTY
L1s¢ 96€¢ 680¢ %81¢ 6L8T 9191 88LT 7091 91T T9%1 uesdydIBYBRS
£98¢ 8697 L0%7¢ €612 6961 €681 IXAAS [AVA| 9461 €191 ©qojTuEy
1.€€ ¥90¢ v8eC 8%9¢ 60%¢ (4444 111¢ L00¢ 8061 061 oTaejuQ
¢€9? 60%7¢ 6£¢C S%0¢ LS8T 011 8891 [439! Se¥l 11%1 99qend
880¢ 0161 6€LT 1L61 9IHT 11€1 JANAS Y11 6601 7011 AOTHASUNIY MIN
S0Ee %L02 G061 (ATA 2961 [4%4) 0L€T LOET 9621 [AZA1 BT3005 BAON
L281 1691 7161 L9€1 8%¢t G911 94601 %01 £Y76 76 pueTsy

pIEMpd 9OUTTXJ
L191 6841 86€T %L1 61t 0L01 866 166 (4% G68 PUBTpUNOIMON
6961 8961 L961 9961 S961 #7961 €961 2961 1961 0961

6961 03 0961 ‘S90UTAOXJ [V 203 ®BIBQ TENUUY
awoouy Trvuosasg vlfden I9g

¢V °19BL

: Cx a1qetaep



180

g xTpuaddy ‘/g pue g SITqBL UT ©ITP woxy polvInofe) :92ianog

91" S1° 91° L1’ 81" L1 8T’ 81" L1’ L1° BTqUNTOD

ysTI7ag
g8z* 8" 8z° 62" 62° 8z’ e Lz’ 92° sz* oTaBIUQ
€2° €z* €2° vz* g w2 €z’ vz e’ €z” o9qand
6961 8961 £961 9961 5961 %961 €961 2961 1961 0961

6961 ©3 0961 ‘¥TqUnIOD YSTITIL pue ‘ofaejuQ ‘d9qend 103 mmmn Tenuuy
10309¢ SUTAN3IOBINUBH °YJ UT 9DI0J INOGET IO uogjaodoag ¢°X 9TqeTIBA

£V 2198l



181

g xTpuaddy ‘g pue Gg s9]qe], U] BIBP WOIJ PIjwvINO[B) :92IN0g

1€’

oe’

oe’ 6c° 8¢’ Lz’ Lc’ Le: 9¢° e BIQUMTOD
UsTatag
€e”’ (4% og’ oe”’ 6¢° 8¢° 8¢ Lee 9¢’ 1T OFavjuQ
6¢° 8¢’ Le’ 9¢° 1T T Va €¢’ cc’ 12° 99gand
6961 8961 L961 9961 5961 %961 €961 961 1961 0961

6961 03 0961 ‘BFQUNTOD YSTITAF pur ‘OTIBIUQ ‘d9qend 103 BIBQ TENUUY

10309g 90TAI9§ dYJ UT 90I10§ anoqeT Fo uojjaodoag

¥V 91qeL

: 7% e1qeTaBp



182

‘g xypuaddy /g pue 9g S9TqeI UT ®BIBP WOIJ PIIBINO[B) :92Inog

G0° 90° S0°* S0’ %0°* G0’ 90° Lo° 60° 80° BTQUNTOD

Ustitad
€0° %0° €0’ €0° €0° €0° %0° 70° G0° s0°* OTIe3UQ
Lo’ Lo’ co°* th c0° 90° Lo’ 80° 60° 60° d9qand
6961 8961 L961 9961 G961 7961 €961 2961 1961 0961

6961 ©3 0961 ‘BTqUNTO) YSTITag pue ‘OFIBIUQ €d3q
pokorduoun 90104 anoqey 3o uorjxodoag “mx 3TqeRIXEA

GV 91qbL

and a03 eBle(Q TEnUUY



183

‘g xTpuaddy ‘g pue @g 91qBI UT BIBP WOIJ PIIBINOTR) :90IN0S

11’ 1T’ 11° o1’ (V) 60° 60° 60° 80° 60° BTqUNTO)
YsTITaL
11’ 1T’ 1T° ) o1’ otT* ot° ot° 60° o1* BII9qTY
(4% 1T’ 01°* (U o1° 60° 60° 60° 60° 60° uenaydjedseg
1% 11° I1° 1T’ () oT° o1’ 60° 60° 60° BqO3 TUBK
4% 1T° 1T’ (1 otT° 60° 60° 60° 60° 60° oraeluQ
€T’ €1’ 4% 4% (4% 11° 60° 11° o1° 0T* o9qand
€T’ (1% 4% 11’ ot° o1’ o1’ o1* 60° 60° JoTasunag MeN
A% (4% 1T’ 1T’ 1T1° 11° o1* ot° o1’ 0T°* BT3003 BAON
€T’ 1% 11’ o1° 60° 60° 60° 60° 60° 60° pusTsI
pIeMpY 90UTag
Y1 €1’ 4% 1T° 11’ 11° oT* ot° 0T°* () pueTpunoymaN
0L6T 6961 8961 L961 9961 5961 7961 €961 2961 1961
6961 8961 L961 9961 9961 %961 €961 2961 1961 0961

04/6961 03 19/0961 ‘S2ouyAOld [TV I0F BIBQ TBAUUY
%2 - 81 P98y uoraeindog o uojzxodoag

9V °1q®l

:9x o1qeraEp



184

‘g1 d ‘1L

76 SUOTIEOT3FLEN0 PUE SITATIES

¢Aaenaqad ‘a9IUTAd g, u99nd
¢<gpeus) SOFISTILIS PuU® L[4

s enell0

*0L/6961 ¢8a3UdELIL
19®L U ®lep woig pojeInofe) $°2anog

L0°01 IL°6 8E'6 0’6 LL’8 €5°8 87’8 70°8 89°L °L BTqUNTOD
ysTItad
oLl oe°el VAN 81°11 0L°01 62°01 06°6 09°6 T€°6 11°6 BlI3qTV
60’2l L6°T1 09°11 1l S0°T1 19°01 $2°01 76°6 €L°6 °6 uBMDYDIBIEBS
L'zl VAR 1€°01 08°6 LS°6 9€°6 66°8 78°8 GL'8 €C°'8 BqOJ}TUBK
Lozl 19°11 60°11 29°01 11°01 L9°6 92°'6 8L°8 7°8 Lo°8 0FaBlu0
18°11 0e’ 1t 4984} 66°01 L6°6 %€ 01 06°6 €0°01 £v°6 68°8 29qand
(AN ! 80°¢1 0L 11 €T 11 80°11 9L°01 7%°01 9¢°01 01°01 96°6 yoTusunag AN
8€° ¢l eL°TL 1¢°11 €9°01 ¢h°01 101 88°6 29°6 €%7°6 Li°6 ®F3008 BAON
16°¢1 YA A 78°Cl 60°C1 60°11 0L°0T 8%°01 20°01 G9°6 °é puelsl
pasmpd 9oUTad
62°¢C1 VIAKA* TL'1T 711 9¢€°11 80°11 86°01 €2°01 £€8°6 79°6 puBTpUnROJMIN
0L61 6961 8961 L961 9961 G961 7961 €961 2961 1961
6961 8961 L961 9961 6961 %7961 €961 2961 1961 0961

0L/6961 ©3 19/0961
uopzeindog 30 000°0T

LV @19BL

¢gaoutaoag IV 20F BIBQ TBNuUly
ag saeyoway, JO I3quUNN

s Ly 91qeTaE)



185

‘g xTpuaddy Qg pue ‘gg ‘gd SOTqeL UT ®IEp WOIJ POIBINOTE) :9d2aInog

62Y1’ Syvi’ Yeyi® £9€1° heeT” os1t’ LETT® 6601° 9.L0T° 6560° BIqUNTODH
YSTITIg
L6ST’ S8hT” 9%e1° 6011 ° 9201 L£60° 1280° 9640° SL90° 8860° BIAqTY
LEET" LOET” I YA S 0021° oL1IT"® LLOT" G060° 9280° 86.0° 9L90° uenadlBASRS
L’ 99€1° 1714 81I¢CT" 711 1860° TtL60° G880° 9180° Lo’ BqO3 TUBK
8921° 6€1T" GEOT® £%760° 8880° ¢180° 0s.0° 6690° %690° 0650° oTaeluQ
¢980° LS80° it’ 9L0T* 120T° S%60° 9601° €€80° %6L0° €10’ 93gand
0911° 961T" LOTT” ¢101”’ o101* 9%60° G980° 8€80° G080° 8¢L0°  JOTMSUNIg MIN
¢0sT” T2€T” LETT” 1611° 0611° €L0T° %001 ° 0€60° 2880° €080° BT100G ®BAON
6111’ 1174 e 0L11° GEOT® %260° GE80° 19L40° 0sL0° LgLo® £650° puBisy
paenpyg 2outagd
s¥L0° 7%L0° 8vL0° T10L0° 0090° 1250° 76%0° 81%0° 68e0° I TAA VN PUBTPUROIMON
0L61 6961 8961 L961 9961 5961 7961 €961 2961 1961
6961 8961 L961 9961 G961 %961 €961 961 1961 0961

0L/6961 ©3 19/0961 ‘S9duTAOIg TIV 103 ®BIBQ TEBnUUY
A31sasaTun Surpuelly Hz - g1 pPa8y uorjeindog 3o uoriaodoag

8V °1qel

:8y s1qeraep



186

‘v xypusddy ‘zy pue ‘g xjypuaddy ‘o1g soyqel uT ®BIep woxy poleInofe) :90anog

799866 760988  98L90L  6SE9€9  €9LT9S  %8699%  008Z0% SO0869E  9LEZWE  €S6LIE BIqUNTO)
ysTITag
1e¥9sL  €S9T%L  8T%0SS  68S66%  S9TI8Y  6£L20%  09LIYE  00900€  TIVLLZ  9%01SZ BRIQTY
61871%  G68S8€  8LGSEE  881T6C  LTT9LT  LBETYT  SWOWZT  ST6L6T  6EVIST  E€I6ET  uemoydlBYSEBS
871S6€E 69.€C¢  8LLELT 88%80T €99€8T  09HYEST €96E€T 96%9¢1 02¢€L1T 8%¢2€01 BqO3TUBK
€E0TE9E GBOTIOE €86TEHT 9TLLEOZ TEO00S9T 086S6E€T 8LZITZT 9LOSITT ¥8E6Y6  #%0998 oTaejuQ
096%61¢ 66%120C €%€0ELT €96L8€T LELIYCT OTLYTITT €18288 10886L 9SE€669  900Z8S daqonp
€0EYTC  1€68241  EBS6HT  TI98OT  ZYLES 8¢16L 0%50L 68%69 €€8Y9 €969  OoTMsunag meN
LITT0C  %T8SLT  LZOO%T  %6LLLT 900TIT  €%296 9%79¢8 0018 ¥8GLL L6999 BTI005 BAON
L8TYE 199414 T1€102 6281 et #1921 LLBTT THeET 99¢€?1 €0801 pueisl
paeMpq 2ouftag
C96%CT  €89CC1T  €6S%6 €6008 LSTOL 98019 ¢6eLlYy S16%Y PUBTpPUNOIMDN
0L61 6961 8961 L961 9961 5961 Y961 £961 2961 1961
6961 8961 1961 9961 G961 %7961 €961 2961 1961 0961

0L/696T 03 19/0961 ‘soduTAOId TIV 103 ®BiBg TRNUUY
($ 30 Q00T X) 9nuUdAdY 9D0INOG UMQ TBTOUTAOIJ

6V °21qel

:9% e1qeraes



187

‘g xypuaddy ‘zidg pue 114 S9[qel UT BIEp WOIF po3eINOIR) :92anog

Lo10°’ L600° 6800° 6G600° 9%00° LE0O* 1€00° 8¢00° %200° 2200’ eTqQUMTO)H
ystazag
T610° S%10° €210’ 2800° 8900° 1900° 0<00° ¢v00° 8€00° Ge00°* BlI9qLVy

z110° £600° %600° £€900° 9500° GS00° 0%00° T1€00° 0%00° 6200° ueM3YDIBYSEBS

9110° 1010° 6600° 0900° 0s00° 8%00° 9€00° 6£00° 8€00° 1€00° BqOJTUBR
€2¢10° [491'% #600° $%500° Tv00° T€00°’ L200° €200° 0200° 6100° ofae3juQ
6800° 8900° €900° 8¢00° %€00° 9200° G200° €200° 6200° 1€00° 29qand

¢e10’ 0010° 8800° $€00° 9€00° €€00° 0€00° L100° 6200° 9100°  YOTAsung MSN
6210° %210’ Z110° ¢s00° 0%00° 0€00° 6200° 8100° S100° ¥100° BTI005 BAON

8L10° LO10° #L00° 8€00° 9100° ¢100° €100° 0100° €100° 8T00° pueisl
paemps 9oufad

6¢10° ee1o’ 6L00° #100° 1100° 1100° 1100° 6000° 0100° L000° puBTpUNOIMIN

0L61 6961 8961 L1961 9961 G961 961 €961 2961 1961
6961 8961 L961 9961 G961 7961 €961 2961 1961 0961

0L/696T1 ©3 19/0961 ‘s9oUFAOId TTV 103 B3BQ TENUUY
awoouUJ TBUOSAdJ TBIOL 03 SITITSILATUN O3 8IUBIH Surjeasdp TBTOUTAOIJ FO OTIEY : 0Ty o1qeaep

01V 219®L



q xypueddy ‘g1g pue 119 SOTqeL UTF BIEP woxy paleInd[e) :921n0g

[+ 0]
o0
i
09LT° 09%2C"’ 0L62° 0LST® 0€sT” 08¢1° 0601° 0101° 0€60° 0880° BTQUNMTO)
ysiatag
0S62° 0692° 080¢° 09€T° 09€1° (\TA/ A 002t 0760° 0€60° 0060° BIAOQTV
0062° oS 0092° 0191° 09%1° 06€T° 0811°* 0660° 0860° 0980° uenaydlBYSES
o%92’ 0092° 0862’ 0€61’ osh1’ 0961° o6v1” 06ST° 01stT” OT€T” BqO} TUBY
0%9¢*° olLge” 081¢° 0621’ 081T1° 010T° 0860° 0080° 0980° 0%60°* ofaejuQ
0981° 0est” 0?91° 0L90° 08.0° 0190° 0690° 0590° 0LL0° 0zet” 99qand
oEvt” OLTIT’ 0€11”’ 0./80° 0sY1°* 0811’ 0s01° 0990° 0€1T’ 09L0°  NoTasunag MSN
069¢° 06SC° 0€9¢° 08¢1° 0801° 0160° 0160° 0190° 0650° 0250° ®}3008 BAON
ozog* ovoe* 02st’ 0LLO® 00%0° 00€0° 0620° 0920° 0Lg0° 0660° puelsl
paempyg 9oulad
0%91° 00ST° 0680° 0910° 0120° 00¢20° 0120° 0L10° 0120° 0910° pueTpunojssN
0L61 6961 8961 L961 9961 G961 7961 €961 961 1961
6961 8961 L961 9961 c961 7961 €961 2961 1961 0961

0L/696T ©3 19/0961

uojeONpY U0 SaANIT

fgaoujaoag IV I03 ®Bleq Tenuuy

puadxg TeFouraoxg ISN JO

uorjaodoig © se SOFITSISATUM O3 SIUBID SuijexadQ TBTOUTAOA]

TIV °19BL

: 11y o1qetaea



189

‘emel3Q ‘oourutg Jo juswiaeda@ ‘UOTSTAT(Q SUOTIBTIY [ETOUTAOIJ-TBIOPO] ‘LaueH

‘M tedanog

00%1I81T  982%ST  8.Z2¢1 660211 1I¥6101 861I%8 08098 1 01%:7 720%8 G80€L BIqUMTOD
YsTITIg
181SYT  OT¥8TT TLL60T  TO0S40T  S%6€8 T9¢e%L L818L 0€oy8 €0€09 06L2s Bla9qLV
%92601T  £%216 80€L6 1296 098¢l €%189 £Y76%9 £5189 L28¢€S 6¢hTs ueMaYdIBYSES
€609€T  ¢8Y0TT  ¥STLTT  LLOBOT 86808 19%1L 11%6S 00%S (44X i 081¢Y BqOj3TUBR
T9LS09  €8LI8%7  00SY¥9%  9€200% 9€061€  €9ST9C 96T98C 86SLTE  SOET6T  TSBBST oTxe3u0
€90616 142018 CITTI9L TIOH09  %9901S  8I8IEY  0T00Z€ O%7962 0096€C  98%TI¥1 %9gand
€Syl €6CYET  99L0€T %0816 L1926 988€L L9€8S 692¢S w6l GE69Y7  oTMsunag MeN
67061 990091 T9€691  LO€89 £vv68 650€L 708¢9 80019 829¢€S SETYS BE3005 BAON
L16%¢ €059¢ 89€8¢ 98861 18€81 %8091 2941 [4774¢ 0%901 L6001 puBis]
paempy 2ouftag
#2€S9T  096EET  980LET %0886 65556 [443%* ge1eL %8699 €%7108 %9918 pUBTpPUNOIMIN
0L61 6961 8961 L961 9961 G961 7961 €961 2961 1961
6961 8961 £961 9961 G961 Y961 €961 2961 1961 0961

0L/696T ©3 19/0961

“(L961) 29V sjuswoSueaay TeISTd TETOUTAOIZ-TBISPD] 9yl 3JO II UOF]09S I9pUf) PIIIDISURIL SPUNng
pue “/9/9961 03 19/0961 ‘S9T31TSaaATuf 01 sjuead elfden 19d 3091I(
:Cly arqeramp

SuIpnToxXy s8duUTA0Id 03 sjuswheg I9jsuea], TeIopoJ [BIOF

¢1V 219l



190

g xypueddy ‘414 pue TId S9Tqel UT ®BIELP WOl paIEBINOIR) :30anog

ovet’ ozee” ovee” 0599° oLy’ 016S”’ oy1L* oYsL” 0s9L"

oozt’ oeet’ (AN 008¢" 0e8¢° 0oo¢”* 066¢€ " 090%° ov9¢”
0c61" ogee’ 0812°  0%9¢° 060%° otey’ oz8y” 0%99° 066¢”
0961° oecyve” 0122° o%s9° oLoy® 096%* 059S° 09s%° 096¥%”

o1’ 0SST” oeLT” 018s” ochy* 029s” 0%€9° oshL” ossL’

ovic’ 0192’ ose” oey°1  0%69° 0968° 0926° 0166° 068L°
0€80° 0€0T1* oy’ 0TEE'T  OLWS® 0€09° 000L° 00€2°1T  0SL9°
0L81° (L 7A N 092h’ 09€0°T  0%69° 0€06° 0696° oTeEY°T  006€°T

0000° o%10° 09€0° 0866° 0/£0°T 006€°T 006E°T 096€°T  0L6E’T

09¢¢’ ozitT’ 0961° 06Sg°€ 08Z1°z 09S0°Z 08S6°T 088E'C  09SS°T

0€98° BIQUMTO)
ystaTad
0LsE”’ 21I9qTVY
0789° ueMaYdIB}SBS
069%° ®qO3TUBH
018L"° oTaeluQ
0Ev9° o9qand

0€00°T 1oTMsunag MdN
ove’1 811005 BAON

09€6° puels]
paemnpd 9outad

08%7€°C  PuBTpuUNOgMSN

0L61 6961 8961 L961 9961 G961 961 £961 2961
6961 8961 L961 9961 G961 %7961 €961 2961 1961

1961
0961

0L/6961 03 19/0961 ‘s9ourAoad TV 103 ®IEQ Tenuuy

(e8ejusoaad © sB) SITITSASATUN 10T goanjfpuadxy SufieiadQ TEIOUTAOI O3 TBAIPDI JO OTITY : €1y a1qeTamp

€1V °198L



191

‘eme33Q ‘9dusurg jo jusmjiedoq ‘UOTSTAT(Q SUOTIRIDY [BTOUTAOII-TEIAPA] ‘AouBy ‘M :90In0g

162641  2S0TST  9¢%02T  16%0TT  T%6101  1%2Z8 L06€8 S0€8L 8hel T06€9 BTqUNTOH
ystatag
¢s6%€T  %1080T  08ETOT  68€86 L66LL 0SL€9 96169 09%0L 7SLOY eevie BII9qTY
%6596 IXATYA 60%789 68L6S 050SY 1661Y 0TO00% G9¢£8¢ 0gv0¢ 9669¢ uemaydjeyses
0%8¢€6 78%0L %00¢€L geeel G6€€S 9TLLY Leoey 9699¢ LYy80¢ S66SC BqO3 TUBR
CCET6S  969TLY  00€8Sy  T9SW6E  T60ETIE  SL8SST  €5908Z  L00ZZE  0£0L8T  €E9%ST otaejuQ
T66L9S  WSSYES  696%1S  H98Ehy  0L%08E  88€0Z€  8YITYZ  18TOTZ  1880LT 65999 99gand
62069 18%29 €0199 98€HY Z59%y 0998¢ £096¢ 0L%%72 0092¢ GT20C  YOTMsunag MeN
S6v10T  096%8 90T€6 6SLL9 6090% 68%€¢€ €8%1¢ 89€8¢ 6%€ST 13 KANA BT1005 BAON
£GE8T 8¢cel £96¢€T €948 9.18 €049 [4374 44T YA ety pueys]
paempyg 9ouftag
6L0%7L 12609 €929 6CE6Y LL62S 0S1SY 8189¢ (U TARY 912 L061 PUBTPUNOIAIN
0L61 6961 8961 L961 9961 S961 7961 €961 2961 1961
6961 8961 L961 9961 G961 7961 £961 €961 1961 0961

0L/6961 03 19/0961 ‘sodoutncag [V 103 BIBq Tenuuy
($ 30 0001 Xx) seoutaoag o3 sjuers TeuoI3TpPUO) TeRI0pagy :VIx 9TqeTIBA

71V 91qe],



m ‘g xjpuaddy ‘GTg pue TId S°TqeL UF BIEP WOIF PIIBINITED $90anog
29° 65’ 86" h° Ty’ o%°* 8¢"’ Le” e’ Ye* BTQUMTOD
ysTItag
69° 69° (1 LS* 86G* 9¢° es’ (4% VN LS* elI9qTV
19° 11 6S° 9%° 6%7° 67" 6%° AN ch° oy UBMIYOIBISBS
€9° 6S° 09° A Ve 9%° 1%° 9%° 9% Ly ®qO} TUBK
L9’ 99° 79° oy’ 9%° 6¢’ 8¢ " Ge’ Ye* Ge’ oTa®IUQ
6S° 4N Ly’ ¢e’ 6¢’ 92° 6¢* 92° 8¢’ 8¢’ 99gand
¢9° 86" LS* 9¢° €e’ ge’ [4% 0¢’ €e’ 8¢’ NOTMSUNIY MIN
16° 6s”’ Vi 6¢° 8¢’ T YA oec’ L1’ 0z’ B]31008 BAON
08° oL’ g9’ 1€’ 1e° 0¢’ 0z’ 0¢’ 0c’ (4% pueTsy
paespg 9outad
99° oL’ %9° 91° 81’ 0e’ ¢’ 1¢’ 9¢° 0¢’ pueBTpuUNoOIMaN
0L61 6961 8961 L961 9961 G961 7961 €961 2961 1961
6961 8961 L961 9961 G961 7961 €961 2961 T961 0961
0£/6961 ©3 19/0961 ‘s9ourA0ad IV 103 ®BIBQ TEnuly

$90an0g TBIOUTAOIJ WOIJ SWOOU] Sutieaadp £3TSadATUf TBIOL IO uorjxodoag

1

SV 919BL

16Ty orqetaep



193

-q xjpuaddy ‘¢id pue %14 SOTqEL UT BITP woIJ poleINOIe) $99In0g

AN w1 €1 Lz 0z’ %z* Lz 8z 92 og* 2TqUNT0D
ysTaITag
80" 80° 60" e 91" (i 12 12 61° 12’ ®329qTY
A% a €1 9z° 0z 12 wg* gz’ sz Lz ueMaYOILYSES
AN 91 €1 8" 81" 12" €z 12 12’ 2" ©q03 TUBK
o1° o1 11° 92° 0z* A g 92" ¢z’ 82" 0TaBIUQ
€1 y1* 11° 1€* 0z 7T ye* sz” 4 vz o9qond
c0° 90° 80" ge’ 81" 0z €z sz’ e gz sojmsunag moN
60° 01" €z o€ 61° e yT* 8e* ze Lz 217005 BAON
00° 10° 20° 1€° A 8z 8e” 8z’ 8¢’ o€ puesT
paienpd 9oUTAd
80" 80" 01" 16° 6€" oy* o 6% Ivh N pUEBTPUNOFHON
0L6T 6961 8961 961 9961 961 %961 €961 2961 1961

6961 8961 L961 9961 G961 7961 €961 2961 1961 0961

0L/6961 ©3 19/0961 ‘sooura0id TIV 103 eleq TEHULY
§90aN0g TBI9PO WOIF SWOIU] gurjeasdo A3TsaeaTufl [BIOL JO uofaxodoag 191y o1qetaeA

91V @19BL



< *G1d pPu® ‘414 ‘114 SOTqEL UT BILP WOIJ PajeIno[e) :90anog
=)
Lz Lz’ 6T’ (4% 8¢€"* 9¢€° ce’ ce’ 6€° 9¢* vTqUNTO)H
ysTITIg
€T’ €c’ 61° 1¢° 9¢° Le’ Lee Le’ Le’ (14 Bla9qTY
Le’ €e’ 8¢’ 8¢’ 1€’ 1€’ 8¢’ 1€” 1e’ 4% uenaydBysEg
se’ 9¢° Le’ og’ 8¢’ €’ 9¢* €e”’ €e”’ 1€ ©qO] TUBK
€c’ Vi se’ 6C’ e 6’ 8¢’ 6€° ° Le® oTaejuQ
8¢’ Ge”’ w Ly’ 16° £G* 16° 6%° 0s’ 8e” 99qand
€e’ 9€°* 179 8¢€"’ 6%° 8h° VA 6S” a° s JOTASUNIY MIN
oy’ Ge”’ e’ %° £6° 13N 18° [4°% 19° (49 BT1008 BAON
0e’ YA 4% 8¢’ Le: 16° 18° 16’ 16° 8¢’ pueTs]
paempg doUTAg
9¢° ¢c’ 9¢° €e’ ey’ oy* he* o¢” ge’ e’ PUBTPUNOIMSN
0L61 6961 8961 L961 9961 5961 %7961 €961 2961 1961
6961 8961 L961 9961 G961 7961 €961 2961 1961 0961

awoouy Sujpjexadp L3ysaeatun (IO, JO uorzxodoxg

0L/696T ©3 19/096T ‘s90uUTAOIg TV I0F BIBQ TBNUUY
S3USWUIIACY) [BIOUTAOIJ pUER JBASIPDJ UBYJ IBYJQ SI0INO0S WOXJ

L1V °19®L

: LTy agqeraep



195

g xypuaddy ‘cg pue gg S9TqeL UT BIBP WOIJ PaIBINI[E) :90an0§
16° 16° £6° Y6° Y6° %6° G6° 96° S6° £6° BTqUNT0)
YsTItag
68" 06° 06° 16° 16° t6° €6° £6° %6° S6° LEECUNA
1 G6' G6° 66’ 96° 96" 96° 96° 96° 96° ueMaydIBseS
16° 26’ Y6° 6’ 66" 6" Y6° 96° 96° 96° ©qO3 FUBK
88° 88" 88° 68° 88° 68° 06° T6° ¢6° T6° oTaRluUQ
06° 16° 16° 16° 16° 26’ £€6° 6° S6° G6° 99qand
6" €65° £€6° %6° 6° S6° 96° 96° L6’ L6° NOFMsUNIYg MON
€6° Y6° 76° 66" G6* G6° L6’ L6° L6* L6’ BTI00S BAON
00°'T 00°T 00°1 00°1 00°T 00°1 00°'1 00°1 00°1 00°1 puetsy
paempy @oufag
S6° S6° L6° 86° 86° 86° 86° 86° 66° L6* puBTpunojysaN
0L61 6961 8961 L961 9961 G961 7961 €961 2961 1961
6961 8961 L961 9961 G961 961 €961 961 1961 0961

0L/6961 ©3 19/0961 ‘sedoutaoag IV I0J BleQ Tenuuy

juswyoluy swil [TNJ [BIOL UF SIUSpRI§ 23enpeasispupn swil [Ind 3O uofirodoig

81V °1deL

181y o1qeTaEp



196

‘g xJpuaddy ‘gg pue gg SOTqeJ UI BIEP WOIJ POJLINI[R) :90aNog
60" 60° LO° 90° 90° 90° G0°* ?0° S0°* LO* BTQUNTO)
ysTlTag
11’ o1’ 01° 60"’ 60° 80° Lo’ LO® 90° G0°* BlI9qTY
G0° G0° G0’ S0° 70° 70° #0° 70° 70° N uessyojeyseg
60° 80° 90° 90° G0° 90° 90° 70° %0° 0" ©qOTUBK
(A% 1% A% 1T’ (4% 1T’ () 80° 80° 80° oTae3juQ
0otT° 60° 60° 60° 60° 80° Lo° 90° €0 G0° J9qend
90° Lo’ Lo* 90° 90° G0° %0° 70° £€0° (40 Aqormsunag msN
Lo’ 90° 90° 60° G0’ S0° £0° €0’ €0° €0° BT}00G5 BAON
00°0 00°'0 00°0 00°'0 00°0 00°0 00°0 00°0 00°'0 00°0 puelsi
paeMpy 9oUTad
§0° S0’ €0’ [4'h [4th [{'8 ¢o°’ 20° 10° €0° PUBTPUNOIMBN
0L61 6961 8961 L961 9961 G961 7961 €961 2961 T961
6961 8961 L961 9961 G961 7961 €961 961 1961 0961

0L/6961 03 19/0961 ‘sodutaoag IV 103 eieq fenuuy
juswyioxuy swyj], TInI [eIOI UT sJuapnig ajenpexrn swyy TInd JO uofiaxodoxg

61V 9TqBL

161y arqeraep



APPENDIX B
ANNUAL DATA USED IN VARIABLE CONSTRUCTION: ALL PROVINCES

1960/61 TO 1969/70
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