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ABSTRACT

ECONOMICS OF PUBLIC RESOURCE
ALLOCATION: A QUANTITATIVE ANALYSIS OF
THE MICHIGAN RECREATION BOND PROGRAM

By

Enefiok Esienudo Essien

This study was primarily concerned with measuring the extent
to which the public resource allocation decisions of the Michigan
Department of Natural Resources (DNR) were consistent with the intended
objectives outlined by the Michigan Legislature. The DONR's decisions
involved the determination of the eligibility of local projects for
funding under the Michigan Recreation Bond Program. Although the
decisions made by the DNR probably had some income redistribution and
other implications, secondary consequences were not included in the
study plan.

The DNR's project files were the main source of primary data.
Only project appiications whose eligibility criteria had been evalu-
ated by the DNR were included in the population frame studied. In
addition, the study was limited to those applications processed
between July 1, 1969 and December 31, 1971.

A discriminant model was used to statistically classify
project applications into "approved” and "rejected” groups. The

statistically determined decisions were then tested against those made
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by the DNR. The model was also used in estimating the relative weight
of each evaluation criterion after which it was compared against the
DNR assigned weights for possible discrepancy in priority ordering. A
One-way Analysis of Variance was used in measuring the capacity of
selected variables to cause variations in Project Scores.

More than 98 per cent of the projects approved by the DNR
were found statistically to merit approval. However, the same level of
precision did not hold for rejected projects. 29.87 per cent of the
projects rejected by the DNR were found to have qualified for approval
on the basis of the documented evaluation criteria used by the DNR. It
was, therefore, concluded that the DNR was over-cautious in its
allocation decisions - a condition which might have been necessitated
by budget constraint.

The analysis of priority ordering disclosed that the DNR was
more influenced by project efficiency than by community need.

Of the five categorical variables tested with the analysis of
variance model, three were found to significantly (with p < 0.0005)
explain variations in project score. Albeit, none of them had a
coefficient of determination (Rz) high enough to adequately account
for the variation in score values. The RZ values ranged from a Tow
of 0.058 to a high of 0.272.

The study was seen as a contribution to the search for better
methods of decision making. Quantification of determinate decision
rules was espoused as a means of providing administrators and analysts

with the much needed time for non-programmed decision making.
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CHAPTER 1

THE PROBLEM

Introduction

On July 1, 1968, Governor George Romney signed House Bill

Number 3978 into Public Act 257 of 1968. This act empowered the State
of Michigan to issue general obligation bonds with which to fund a
$100,000,000 public recreation programme. The effectuation of this
authorization was made contingent on the approval by the majority of
Michigan voters. To this end, the proposal was placed on the general
election ballot on November 5, 1968, as follows:

Shall the State of Michigan borrow the sum of $100,000,000 and

issue general obligation bonds of the State, therefore pledging

the full faith and credit of the State for payment of principal

and interest thereon for public recreation facilities and programs

consisting of land acquisition and the development of parks,

forest and wildlife areas, fisheries and other facilities used

or useful for public recreational purposes and for making of

grants, loans and advances to political subdivisions and agencies

of the State for recreational purposes, the methods of ?qyment

of said bonds to be from the general fund of the State?

Not willing to leave the outcome of the referendum to chance,

a massive promotional campaign was launched by the Michigan State
Government in the autumn of 1968. Both mass and interpersonal media

were used to persuade voters to support the recreation bond programme.

1% and and Water Conservation Fund", Michigan Department
of Conservation, Newsletter No. 6, October, 1968.

1
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Specifically, this included the formation of a citizen's comwittee by
Governor Romney, the use of travelling displays and most importantly
the publication and distribution of newsletters by the Department of
Natural Resources. As Lanier {1969) points out:
The DNR (Department of Natural Resources) devoted 1ts September 12,
1968 issue of "Topics" to the travelling exhibit. It also published
a "fact sheet", which answered specific questions. The Michigan
Chamber of Commerce published at least four "Special Reports" by its
Natural Resources committee {NR 3-68, NR 6-68, NR 7-68, and NR 9-68)
on the bond issues.2

The central thrust of the campaign was to convince the electorate
that by supporting the programme they would in effect be improving their
recreation opportunities.

The results of the election "as certified by the Board of State
Canvassers on November 25, 1968" showed that 53 per cent of the voters
favoured the proposal. A breakdown of the voting pattern by county is
shown in Appendix A. For some important recreation bonds approved by
other states in 1968 when the Michigan referendum was passed see Table I.
In addition, Table 2 shows some of the local recreation bonds approved
in the same year.

Foliowing the approval of the Michigan referendum, it was up to
the legislature to specify in more definitive terms the intent of the
recreation bond programme and the machinery by which it would be
implemented. To do so, the seventy-fifth Michigan Legislature in its
regular session on June 2, 1969, passed Senate Bill 759 which was signed
by Governor William G. Milliken into law (Public Acts 108 of 1969) on

July 24, 1969. 1In it the legistature set aside $30,000,000 to be used

2L L. Lanier, "$100 mi1lion Recreation Bond lssue for Michigan",
An unpublished paper, East Lansing, October, 1969.
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TABLE 1. -- Selected State-wide Recreation Bonds Approved by Voters
in 1968,
Stat Amount
ate ($ million)*
Maine 4
Michigan 100
Ohio 50
Washington 40

* Figures are adjusted to show only the recreation portion of
the bond issue.

Source: Bureau of Qutdoor Recreation, Outdoor Recreation Action
(Washington, D.C.: VU.S. Department of the Interior, 1966-1569).

TABLE 2. -- Selected Local Recreation Bonds Approved by Voters in 1968.

Local Amount

State Unit ($ million)*
California Imperial Beach .3
San Diego 3.5
Maryland Baltimore City 4.0
Baltimore County 3.0
Minnesota Brooklyn Park 1.5

*Figures are adjusted to show only the recreation portion of
the bond issue.

Source: Bureau of Qutdoor Recreation, Qutdoor Recreation Action
(Washington, D.C.: U.S. Department of the Interior, 1966- 1969)
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for community recreation projects by local units.3 The remaining
$70,000,000 was to be used for state recreation projects as foﬂows:4
a. Urban area oriented recreation projects, $25,000,000.
b. State park projects, $24,300,000.
¢c. Fisheries projects, $11,700,000.
d. Wildlife projects, $6,300,000.
e. Forest recreation projects, $2,700,000.

The issue of recreation bonds in Michigan aroused the attentioun
of several interest groups. Although the different groups agreed in
principle to the desirability of providing more and better recreation
facilities in the state, each preferred a fund allocation arrangement
which would most benefit its special interest. The fund distribution
arrangements preferred by some of the major interest groups in Michigan
are shown in Table 3. As a result of the divergent preferences, the
ultimate allocation of funds by Act 108, as discussed above, was a
political compromise. Accordingly, Governor Mil1liken remarked on
reaching the compromise that "the outcome of the long debate (on a
satisfactory bond allocation formula) is not a victory for any region,
individual, or special interest. It is a victory for the people of
ud

Michigan and a response to their mandate.

Other operational specifications provided by Act 108 included

3act 108, Public Acts 1969, Sec. 3(1)
%bid. sec. 14(1)

S"Bond Issue Formula A Good Compromise", The State Journal,
Lansing, Michigan, July 8, 1969, p. A-8




TABLE 3.--Recreation Fund Distribution Preference of Major Interest Groups in Michigan.

Preferred Distribution (%)

Interest Group Target
State Local

Deprived Areas Recreation Team (DART) 20 80 Deprived Areas
Michigan Parks Association (MPA) 70 30 State Park & Conservation
Michigan United Conservation Clubs (MUCC) 70 30 State Park & Conservation
United Automobile Workers (UAW) 40 60 Urban Areas
Joint House & Senate Conservation Committee:!

Detroit Public Hearings 20 80 Urban Areas

Traverse City & Escanaba Hearings 70 30 Rural Areas

Grand Rapids Hearings 70 30 Local Communities

]Figures represent majority opinion.

Sources: DART: John Westbrook, letter to Michigan State Legislature, 2/6/69.
MPA: E. Genevieve Gillette, Letter to Michigan State Legislators, 4/8/68,
MJCC: Wayne B. Sackett, Position Statement, House of Representatives, Lansing, Michigan.
UAW: Olga M. Madar, Press Release, 4/14/69.
Hearings: "Capitol Affairs", State Journal, Lansing, Michigan, 5/7/69, p. A-3; Thomas
J. Anderson, Letter to Conservationists, 7/8/69, p. 2.
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(i) the naming of the Michigan Department of Natural Resourcesb as the
sole administrator of the Recreation Funds allocation and {i1) the
stipulation of the considerations which would qualify a local project
for funding./ Priority was to be given to localities with low income
and high population densities. Additional considerations included
deficiencies in recreation facilities in the area for which funds were
requested; the "probable multiple use of the (proposed) facility";
capacity of the local unit for maintaining and operating the facility
when completed; "accessibility to users including the handicapped, the
elderly, the young, deprived and low income families; and interagency
cooperation."8

On August 12, 1969, the Department of Natural resources
circulated “guidelines for local participation” in the $30,000,000
portion of the recreation bond fund, thereby setting the stage for an

eventual allocation of funds to qualified local units.

Problem Definition

Now that the local unit funds are almost completely allocated,
it is becoming increasingly evident that local recreation needs have
not been completely satisfied and that further recreation investment may
be required in the future. However, to determine the next appropriate
action calls for an assessment of both the effectiveness and efficiency

of the current programme. To do so calls for evaluation of the extent

6Prior to 1968 (Act 353 of 1968), the Department of Natural
Resources was known as the Department of Conservation.

70p. cit., Act 108 (1969), Sec. 7(1) and (2).

8Ibid., Act 108 (1969), Sec. 7(2).
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to which the intended goals of the legislature, as transmitted by the

Department of Natural Resources, compare with actual performance. It
is only by such evaluation that the shortcomings, (if any), of the
present programme can be corrected and its strong points emphasized in
subsequent planning phases. Following a series of meetings between
January 1 and December 31, 1971, the officials of the Department of
Natural Resources unanimously agreed that some type of evaluation was
very necessary and that "perhaps evaluation funding should be an
integral part of every project or group of projects."9

The public decision making which will precede any further
funding of public recreation in Michigan will no doubt benefit from an
analysis of the allocation as well as other aspects of the current
programme. Such an analysis is the primary objective of this study.

It is anticipated that the study will also provide a framework
for use in assessing the prospective economic efficiency of the funded

projects at some future date.

Objective
In general, the objective of this study is to contribute to

the information available to public decision makers so as to facilitate
their efforts to efficiently allocate scarce rescurces between recreation
activities and other competing ends.
Specifically, the study is aimed at:
1. providing other researchers with basic information about the

allocation and the efficiency of the Michigan recreation bond

9nter-office Communication, "Evaluation of Recreation Bond
Program", Michigan Department of Natural Resources, August, 1971.
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programme as a foundation for further research in this area;

2. enabling decision makers to determine the extent to which
the intent of Public Act 108 of 1969 has been successfully
implemented;

3. providing decision makers with a framework for determining
at some future date whether on a purely economic basis the
bond-subsidized!¥ projects are feasible investments;

4. ascertaining community revealed preferences for various

recreation facilities.

Scope of the Study

1. The study was confined to the $30,000,000 (community
recreation) portion of the recreation bond programme.

2. Only applications submitted to, and processed by, the
Michigan Department of Natural Resources between July 1,
1969 and December 31, 1971 were considered in the analysis
of allocation effectiveness. Of the applications, only the
“approved” and the "rejected" projects!] having complete
information were included in the population frame for the

final analyses.

100ne of the conditions for State financing was that the
local unit would pay at least 20 per cent of the total estimated
cost of a project.

UProcessed applications were placed under one of the following
categories: Approved, Deferred, Withdrawn, Rejected, Transferred to
Urban Project, Revised and Resibmitted, and Voided. This study is limited
to projects in the "approved” and the "rejected" categories.
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Assumptions

The following assumptions were made in this study:

1. It was assumed that bond financing was an efficient method of
raising funds for the recreation programme. This assumption
was made only for analytical convenience since fiscal
considerations did not constitute a major thrust of the
study.12 Essentially, it was assumed that the financing
decision was already accomplished.

2. It was also assumed that the priority considerations for
funding as stipulated by the Michigan legislature were based
on an accurate assessment of the wishes of the people of
Michigan. Thus, given the intent of the legislature, the
study attempted to ascertain the extent to which it was
carried out as planned.

3. As a result of assumptions one and two preceding, the study
did not attempt to analyze the equity and income redistribution
implications of the recreation bond programme.

4. The contribution of a recreation facility to the economic base
of a community!3 funded under the $30,000,000 portion of the
recreation bond programme was assumed to be approximately zero.

Since the community portion of the programme was designed to

12For a further discussion of the merits and demerits of bond
issue as a means of paying for recreation facilities see Marion Clawson
and Jack L. Knetsch, Economics of Qutdoor Recreation, {(Baltimore: The
John Hopkins Press, 1966), p.264.

13charies M. Tiebout, The Community Economic Base Study.,
Supplementary Paper 16, Committee for Economic Development, 1962.




10
serve local neighbourhoods, the export component, (an
indispensable item in economic base analysis) of a local
recreation activity could be reasonably assumed to be

approximately zero. That is, in

AY = L\.E{TE—}

N
E
where AY = changes in total income;
AE = changes in basic (export) income;
N = non-basic (local) income;
E = basic income;

if AE 0, then AY = 0.

it

Hypotheses

The general hypotheses investigated in this study was that
the allocation of funds by the Michigan Department of Natural Resources
did not significantly differ from the intent of Public Act 108 {1969),
sec. 7 (1), (2). The operational hypotheses were that:

1. approved and rejected applications belonged to the same
population;

2. a statistically determined decision to approve or reject
applications for grants would not differ from that (decision)
made by the Department of Natural Resources;

3. the scores assigned to each application did not vary according
to region, county, project type, facility type, or judgement
differentials of the reviewers.

The analytical methods for testing the above hypotheses will be

discussed in Chapter IV, The discussion of results will be the subject

matter of Chapter V.



CHAPTER 11

COLLECTIVE RESOURCE ALLOCATION

Theoretical Framework

Like all conceptual constructs, economic models are designed
to ba a representative abstraction of real world phenomena. The
particular aspects of realism which have traditionally interested
economists deal with the production and utilization of resource based
goods and services. | Specifically, this deals with inquiries into the
most efficient way of satisfying resource-satiable needs? of man in
his existence as a member of household, firm, and society respectively.

Although it has always been realized that memberships in

household, firm, and public sectors are not mutually exclusive, most

1The term "resource-based goods and services" is used here in
preference to "resources" in order to isolate and underscore the role of
physical resources primarily as a medium of want satisfaction. For an
elaboration of this approach see Henry L. Hunker (1964) and Kenneth
Boulding (1966).

2A. H. Masiow in "A Theory of Human Motivation", Psychological
Review, 50, (July 1943); and in Motivation and Personality iﬁew York:
Harper and Row Publishers, 1954) gives a hierachical ordering, in

ascending order, as follows:
i. Basic psychological needs, (e.g. food),

1i. Safety from external danger,

iii. Love, affection and social activity,
iv. Esteem and self respect, and
v. Self realization and accomplishment.

In the present study, only those needs which can be satisfied by
resource use are considered relevant. Love, for example, which is a
need in the Maslow schema is outside the jurisdiction of the present
work.

11
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economic thought - especially its classical version - assumes a
modular interaction among the sectors and as such is capable of
analyzing membership in each of the sectors independently.

Objective functions are specified for each sector such that
the dominant interest of the household is to maximize resource-satiable
needs (or utility) while the firm maximizes profits and society maximizes
public welfare. With the assumption of a perfectly competitive structure
within which intra- and inter-sector transactions are conducted, the
behaviours of the respective sectors are usually perceived as being
mutually reinforcing. Accordingly, maximized production and consumption
functions could be viewed as adding up to a maximized welfare of society.
In other words, given the above assumptions, an optimal collective
resource allocation could be seen as a linear and additive function of
optimum allocation in the household and firm sectors. And since both
sectors are presumed to behave rationa11y,3 each is by definition always
striving for the optimum.4 The implication of this theory for public
decision making is significant. Principally, it rules out the need for
explicit government action to influence the course of public welfare.
To the extent that government action is at all necessary, it is expected

to be limited to maintaining the smooth functioning of the market system.

3ror a specification of the assumptions necessary for rational
economic behaviour, see C. E. Ferguson, Microeconomic Theory {I1linois:
Richard D. Irwin, 1966), pp. 13-14.

4Under1y1ng, and to some extent preceding the above premise, is
the presupposition, as J. F. A, Taylor (1966} points out, that the
struggle for the satisfaction of human needs is predicated on some
benevolent covenant - a mutual trust and respect of each transactor's
dignity. The perception of such benevolence helps in defining away the
incongruity between individual and social goals.
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The system would then foster maximum efficiency in production and
consumption, and by so doing, would automatically (but incidentally)
promote maximum public welfare.

The efforts of Alfred Marshall (1916}, John Maynard Keynes
(1926), and Joan Robinson (1933) to draw attention to possible frictions
in the market mechanism introduced a chain of ad hoc studies directed at
various aspects of public welfare. It was Baumol's (1952) work, however,
which pioneered the conscious and explicit attempts at relating economic
welfare of society to public decision making.

But even though the economic profession was slow at breaking
away from the traditions of market mechanism a 1a Adam Smith (1869),
the rest of the world had come to accept the growing role of government,
especially after World War II,5 in influencing the pattern and mag-
nitude of resource allocation. This awareness, in essence a delimita-
tion of the scope of market effectiveness, requires a definition of
the relationship between the respective interests6 in society and in
government. It involves a determination of when resources would be
collectively allocated, the decision rules to be used in such collective
transactions, and how decisions and manifest interests would be

implemented through public mechanism.

5For a historical narration of the increasing role of
government in economic decision making in the United States, see
Forest G. Hill, "The Government and Institutional Adjustment: The
American Experience" in Carey C. Thompson, Institutional Adjustment:
A Challenge to a Changing Econ (Austin: University of Texas Press,

» PP. -

61t should be noted that public interest is a variable whose
scope and definition is a function of time, place and circumstance.
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In a market structure where methodological individualism’

is the accepted ideal order, rational individuals must be singularly
stimulated by a threat of loss or an opportunity for gain in order for
them to voluntarily choose to allocate resources collectively. These
stimuli include the inconveniences arising from market imperfections,
the need for alternative quality and the need for a redistribution of
power proxies, as well as non-excludability of potential beneficiaries.
Regardless of the character and source of the stimulation, the accept-
ance of collective choice involves the subjugation of individual to
group preference where the two are at variance. To minimize the
potential conflict of individual and group interests, efforts have
been made by many analysts to devise specific rules which must govern
the process of collective choice. Group consensus has been suggested
as the most satisfactory rule for guarding against such conflict.
Buchanan and Tullock (1962), in particular, prefer the consensus rule
over other alternatives. Accordingly, they remark:

The individualist theory of the constitution we have been able to

develop assigns a central role to a single decision-making rule

- that of general consensus or unanimity. The other possible

rultes for (collective) choice making are introduced as variants

of the unanimity rule. These variants wiil be rationally chosen,

not because they witl produce "better" collective decisions, but

rather because on balance, the sheer weight of the cost involved

in reaching decisions unanimously, dictates some departure from
the "ideal” rule.8

The consensus rule requires every group member to agree with a group

position before action could be taken. Thus each member is vested with

7In contrast to methodological collectivism, this {s an arrange-
ment wherein individuals are the significant units of analysis.

8J. M. Buchanan and G. Tullock, The Calculus of Consent,
(Ann Arbor: University of Michigan Press, 19 s P. .
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the capacity to stop action by withholding consent.

An alternative rule for collective choice is that usually
attributed to Pareto (1897) in which collective decision is considered
desirable only if at least one group member is benefited and no member
is deprived as a consequence of such decision. The principal criticism
of this approach is in the power vested in any member whose position
may be worsened by a group decision. Other alternatives include the
majority rule,? and the compensation principle!0. The attempt to
establish a constant symmetry between individual and collective
preferences is a futile endeavour. This view is very well documented
by Amartya K. Sen {1970), who, after an analytic and critical appraisal
of alternative rules for collective choice, concludes that "there is no
'ideal’ system of collective choice that works well in every society

and for every configuration of individual preferences".“

Operational Framework

So far, we have implicitly assumed in this chapter that the role
of government is that of a passive mechanism whereby public interests
(however defined) are effectuated. 1In such a perception of the public
sector, the government has no significant input into the actual process
of decision making. It merely translates expressed public interests

into desired action much in the same way as the market services the

9p. Black, The Theory of Committees and Elections, {Canbridge:
Cambridge University Press, 1958)

105, R, Hicks, "The Rehabilitation of Consumers' Surplus, Review
of Economic Studies, Yol. XIX, 1942.

VI, k. sen, Collective Choice and Social Welfare, (San
Francisco: Holden-Day Inc., 1970), p. 200.
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needs of buyers and sellers without directly subscribing to the
outcome.]2 An alternative and more operational theory assumes that
government has a more deliberative role in public decision making
including the capacity to initiate action intended to serve the
interest of a specified public.

The Michigan experience is illustrative of this view. From
the discussion in chapter one, it is evident that the Michigan state
government has played an active role not only in generating public
interest in favour of the recreation bond programme, but also in
defining the objectives that would guide its subsequent administration.
A measurement of the extent to which the resultant allocation of funds
reflected the expressed intent of the legislature is one of the major
thrusts of this study. For now, it suffices to note that in the
analyses to follow, government will be treates as an active participant

in collective resource allocation.!3

The Publicness of "Public Goods"

The complexity surrounding the role of government in public
decision making is not restricted to the dichotomous theories of

government as a neutral or participating instrument of collective

12yariants of this model are articulated by Anthony Downs, An
Economic Theory of Democracy (New York: Harper and Row, 1957); and
Arthur Maass, "Systems Design and the Political Process: A Genera]
Statement" in Design of Water Resource Systems, {Cambridge, Mass.
Harvard University Press, 1962), pp. 565-604.

13For a discussion of some of the deliberating processes which
underlie decision making by the public sector see Duncan Black (1958},
op. cit.
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choice. It is also necessary to know the exact nature of government's
participation in such choice. Does it merely provide guidelines and
legislations governing the behaviour of private actors? Does it
indirectly influence policy through fiscal adjustments, subsidies,
moral suasion or some combination of the aboma?]4 The exact pattern
of involvement depends on the situation. In the case under study, the
spending power of Michigan state government was the chosen instrument
of influencing the supply of recreation services.

Regardless of the pattern of influence, any collective good
the supply of which is directly undertaken or subsidized by the
government will here be referred to as a public good.15 To be "public"
a good must be "a collective good”. Peter 0. Steiner (1969), who has
presented a very persuasive argument in favour of the above definitjion
comments on collective goods as follows:

Collective goods arise whenever some segment of the public
collectively wants and is prepared to pay for a different bundle
of goods and services than the unhampered market would produce.
A collective good thus requires (i) an appreciable difference in
either quality or quantity between it and the alternative the

private market would produce, and (ii) a viable demand for the
difference.16

14These alternative policies are only illustrative. For a
more detailed discussion of legitimate powers that government can use
to influence resource allocation see Raleigh Barlowe, Land Resource
Economics, (New Jersey: Prentice-Hall Inc., 1972), Chapter 1/. For
specific reference to recreation see Marion Clawson and Jack L.
Knetsch, op. cit., Chapter 14.

15For a similar but more open-ended definition of public good
see William C. Birdsall, "A Study of the Demand for Public Goods" 1in
Richard Musgrave, Essays in Fiscal Federalism, {Washington D. C.: The
Brookings Institution, 1965}, pp. 235-292.

16peter 0. Steiner, "The Public Sector and the Public Interest”
in The Analysis and Evaluation of Public Expenditure: The PPB System,
Yol. T, {Washington D.C.: U.S. Government Printing Office, 1963},
p. 17.
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Steiner's definition spares economists the burden of having
to define public goods in terms of their technical properties.17 No
longer is it necessary for a good to be only private or public by
nature. Few goods have such clear-cut characteristics. Most goods
are combinations of "public" and "private" attributes and the deter-

mination of the source of supply is usually based on which attribute

is dominant in a good. With that in mind, a formulation can be made

as follows:
DDy = ddy, + ddyy,
where
DDy = demand for good X = (x] + xa)
ddx1 = demand for the private attribute (x7) of good X
dd,, = demand for the public attribute (x2) of good X

Viewed from the production or supply standpoint, the defini-

tion also implies that:
MCX = MCyy + mCy
where
MCy = marginal cost of producing good X = (x1 + x2)
mcyq = marginal cost of producing the private attribute (xy) of

good X
MCyp = marginal cost of producing the public attribute (xp) of

good X.

]7For illustrations of the more restrictive definitions of

public goods see Albert Breton, "A Theory of the Demand for Public Goods)
Canadian Journal of Economics and Political Science, November, 196€,

PP.

455-467; and Robert H. Strotz, "Two propositions Related to Public

Goods", Review of Economics and Statistics, November, 1958, pp. 329-331.
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If it is assumed that DDy represents the aggregate marginal
social benefit associated with the consumption of composite good X, and
MCy is the corresponding aggregate marginal cost associated with the
production of the same composite good, then given a competitive market
structure, the equi-marginal principle can be used to specify a decision

rule which maximizes public welfare where:

MCy = DDy
or mcyj + mCyp, = ddyy + ddx2.13

This approach to the nature of public goods makes it unnec-
essary for the theory of public goods to be discussed in terms of an
incomplete and misleading listing of goods and services which "right-
fully” belong to the public domain. But, probably of greater advantage
is the fact that it allows guantifiable public goods to be evaluated in
terms of their benefits and the associated costs - at least on a

conceptual level.

The Publicness of Recreation Services

The growing involvement of all levels of government in
recreation activity raises a question about the qualifications of
recreation service as a public good. In keeping with the definition
of a public good given previously, it is not sufficient that the supply
of recreation services is publicly influenced. To qualify as a public
good it is also necessary that there is an appreciable difference in

either quantity or quality between the public good and the alternative

18l its present form, this analysis assumes fixed proportions
in the production of public and private attributes of good X. This
assumption is made only for convenience and is not necessary for the
validity of the argument.
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which the private market is producing. The difference may be due to
location, price, clientele etc. Furthermore, it is necessary that
there should be a demand for that difference.

The quality of a recreation service is an attribute, subjec-
tively perceived by each recreation consumer, which defined his
relationship with a particular recreation service. It varies with
individual experiences, tastes and culture among other determinants.
Consequently, a comparison of the quality of public and private
recreation services is plagued with measurement difficulities. To the
contrary, it is relatively easy to measure “quantity" of recreation
services received by the public in terms of the participation rate of
different socio-economic (or other) grouping. A test of dissimilarity
between private and public "quantity of recreation” could then be
conducted with reference to the specific grouping. Implied in most
rationalizations for public supply of recreation services is the
assumption that there is a discernible difference (especially in terms
of accessibility) between private and public goods -~ particularly in
the short run.1?

In the present study, the existence of a “public good”
attribute in recreation goods and services will be taken as given.

Qur analytical focus will, therefore, be on the effectiveness of the

existing arrangements.

19For an illustration of such a rationalization see Katz,
Myron, Potential for the Recreation and Tourist Industry in the
Pacific Northwest, U.5. Department of the Interior, Bonneville Power
Administration, 1969. p. 14.




CHAPTER III

RESEARCH PROCEDURE AND STATISTICAL DESIGN

Popuiation Frame and Data Source

This study involved the analysis of the fund allocation
process used by the Department of Natural Resources (DNR), in the
recreation bond programme. It was primarily concerned with the
problem of determining the extent to which the intended goals of the
legislature, as transmitted by the DNR, compared with actual perform-
ance.

A1l applications for the bond funding which were either
approved or rejected were potential members of the finite population,
{608), for analysis. Actual inclusion in the population frame depended
on whether the application contained the needed data in a usable form.
Specifically, to qualify for inclusion in the study, an application had
to be rated by the DNR in terms of each of its evaluation criteria.

Only applications submitted to, and processed by the DNR
between July 1, 1969 and December 31, 1971 were analyzed. By the latter
date, a large amount of the community portion of the bond funds had
already been committed in varying degrees. The temporal limitation was
also due to the fact that at the time data were collected for this
study the DNR did not have an up-to-date record of post-December, 1971,
transactions in its project files. Project records maintained by the
DNR were the sole primary data source for this study.

21
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Sample Design

Although the use of entire p0pﬁ1ations entail greater data
handling, it is superior to sampling because of its ability to
completely remove sampling error. Consequently, there was a conscious
tendency in this study toward the use of entire populations. In the
discriminant model, however, the 1imitations on computer programme
parameters necessitated the incorporation of less than the entire
population in the analysis. In that instance, adequate precaution was
taken to minimize bias. As used here, the term "“bias” refers to the
extent to which the mean of the frequency distribution of the estimates
produced by the sample differs from the population characteristic which

1

is being estimated. Specifically’', a biased sampling procedure can be

defined as:

£y = estimate provided by sample s3(i = 1, 2,...,k)

pj = probability of being selected, and

8; = population value being estimated.

A table of random numbers as presented by Alvin Et. Lewis2
was used to randomly select 138 out of 531 approved projects, without

replacement, for use in the discriminant analysis. The process was

IWilliam G. Cochran, Sampling Techniques (New York: John
Wiley & Sons, Inc., 1953}, p.8.

ZAlvin E. Lewis, Biostatistics (New York: Reinhold Publishing
Corporation, 1966), Table A-T, p.2T1.
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repeated until every approved project was included in the analysis.
The number of unapproved projects was within the computer programme

specification.

In the analyses for sources of variation in the mean score,
every application containing the necessary data in a usable form was

included.

Aggregation of Data
Section 4 (1) of Public Act 108 of 1969 stipulated that funds

would be allocated to regions on a per capita basis. For this purpose
the Act divided the state of Michigan into seven regions as shown on
Table 4 and Figure 1.

Up to June 30, 1871 projects originating within a region were
to be funded up to the allowable per capita allocation for the project
area. Between July 1, 1971 and June 30, 1972 uncommitted local funds
were to be pooled into regional funds and made available to projects
originating from each of the regions. In cases where there were unused
regional funds after June 30, 1972, such funds were to be converted
into state money "from which grants may be made for any local unit
project within the state”.

The multiplie units of aggregation (counties, regions, state)
described above complicated the selection of an analytical unit for
this study. While regionalization has the advantage of minimizing the
number of data units handled, it has the disadvantage of creating
aggregation error. This is a statistical error arising from the

pooling together of dissimiiar magnitudes such that:
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TABLE 4.--Regional groupings for allocation of the local unit portion
of the Michigan recreation bond funds.

Region Amount
Number Counties Allocated ($)
1 A1l the counties of the Upper Peninsula 1,173,300
2 Emmet, Charlevoix, Antrim, Leelanau, Benzie,

Grand Traverse, Kalkaska, Manistee, Wexford,
Missaukee, Osceola, Lake, Mason, Newayqo,

Mecosta and Oceana. 971,400
3 Cheboygan, Presque Isles, Osteqgo, Montmorency,

Alpena, Crawford, Oscoda, Alcona, Roscommon,

Clare, Ogemaw, Iosco, Arenac and Gladwin. 525,300
4 Muskegon, Ottawa, Kent, Montcalm, lonia, Eaton,

Clinton, Ingham, Barry, Allegan, Van Buren,
Kalamazoo, Calhoun, Branch, St. Joseph, Cass

and Berrien. 7,457,400
5 Bay, Midland, Isabella, Gratiot, Saginaw,

Tuscola, Huron, Sanilac, Lapeer, Genesee, and

Shiawasee. 3,838,200
6 Livingston, Qakland, Macomb, St. Clair,

Monroe, and Washtenaw 5,809,800

7 Wayne 10,224,600
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where X; = observable va]ue.3

n ™23

1‘

To minimize such error, each project was individually analyzed.
Regional, county and other aggregates were used only when information

on related magnitudes was specifically required.

The Dependent Variable

The analysis of funds allocation was aimed at isolating and
ranking the variables upon which the decision to approve an application
for grants depended. The dependent variable was, therefore, "approval
status”. With that, it was possible to define a functional relation-

ship such that:

A = A(C)
where
A = approval status, and

C = criteria for approval.

In its present form, (A) is a dummy variable which assumes the follow-

ing values:
1 = approved
0 = rejected.

Since (A) assumes a dichotomous value, its magnitude is dependent on

the relationship between approval and rejection. Thus if "y

applications are approved, then (1-y)} applications are rejected. The

3For further discussion see J. Ward, "Hierachical Groupings to
optimize an objective function”, Journal of American Statistical Asso-
ciation, 1963, pp. 236-244.




27
dummy dependent variable then violates the regression theory assump-
tion that given the probability functions of Y's for given X's,
p(Yj/Xj), "the random variables Yj are statistically independent".4
To ensure statistical independence and to better simulate the decision
process used by the Department of Natural Resources, the total score
of each project (T;) was used as the dependent variable in the
discriminant analysis. Adjusted total score (S*) was used as the
dependent variable in the analysis of variance. The rationale for
the adjustment as well as the specifications for both models are given

in Chapter IV.

Independent Variables

In this section the criteria used by the Michigan Department
of Natural Resources {DNR} in determining the approval status of each

project will be discussed.

Citizen Participation

Each community applying for grants was requested by the DNR
to enlist the participation of its citizens in project selection.
Hearings and local meetings were the usual methods used in accomplish-
ing such participation.

The legislature intended that each funded project, to the
extent possible, contribute toward the satisfaction of the recreation
needs of the entire community in which it was located. To ensure that
attribute, the DNR made citizen participation one of the items to be

evaluated in the determination of approval status.

4Roland J. Wonnacott and Thomas H. Wonnacott, Econometrics,
(New York: John Wiley & Sons Inc., 1970}, p. 15.




28

Operating and Administrative Structure

For a full utilization of the benefits of a facility, it was
necessary that the facility shculd be well managed and kept fit for
public use. The extent to which this function could be carried out
largely depended on availability of an organized structure recognized
by, and accountable to, the community. Such a body should be sufficient-
ly flexible as to offer leadership in new and creative directions.
Typically, the existence of a local Parks and Recreation Commission or
any local body exercising authority over the administration of an
area's parks and recreation programme was accepted by the DNR as

evidence of an organized administrative structure.

Project Location

This item assumed that the level of recreation deficiency was
not homogeneously distributed within each community. It sought, there-
fore, to ensure the location of a funded project where there was the

greatest need.

Income Level

In the simple Keynesian consumption formulation, aggregate

consumption is usually a function of disposable income. That is:

C =ag + ay¥*, ag > 0O
a] < 1

where

O
L}

aggregate personal consumption expenditure

constant intercept

S

the marginal propensity to consume

"y
'
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Y* = disposable personal income (i.e. total personal income
minus taxes).
A casual examination of the pattern of recreation consumption in the
United States between 1909 and 1962 (see Table 5) shows that recreation
expenditure and disposable personal income tend to vary together.
Using the data shown on Table 5, this writer fitted a regression

estimate as follows:

Y = -918.29 + 56.38X
where
Y = personal consumption expenditure for recreation,

£ million

b
il

disposable personal income, $ billion.

The correlation coefficient (R} was .9942 and the coefficient of
determination (R®) was .9885. The F statistic (= 3354.3646) was
significant at p < 0.0005. 0On the basis of these findings it appeared
that disposable personal income (X) accounted for more than 90 per cent
of the behaviour in personal consumption expenditure for recreation (Y).
If the above relationship is assumed, it could be generalized that the
poor are less capable of participating in recreation consumption than
the rich. Very likely, this relationship provides the rationale behind
the DNR's inclusion of community "income level" among the determining

criteria for approval.

Population Density

This qualifying criterion was used by the DNR to ensure that

as many people as possible were served by the proposed facilities.
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TABLE 5.--Recreation expenditure and disposable income in the United
States, 1909 - 1962.

Personal consump- Disposable personal Recreation expenditure

Year tion expenditure income as a percentage of dispos-
for recreation ($ billion) able personal income
($ million) (%)
1909 860 26.6 3.2
1914 1,000 29 .6 3.4
1919 2,180 63.3 3.4
1921 2,055 60.2 3.4
1923 2,620 69.7 3.8
1925 2,835 73.0 3.5
1927 3,120 77 .4 4.0
1929 4,331 83.1 5.2
1930 3,990 74.4 5.4
1931 3,302 63.8 5.2
1932 2,442 48.7 5.0
1933 2,202 45.7 4.8
1934 2,441 52.0 4.7
1935 2,630 58.3 4.5
1936 3,020 66.2 4.6
1937 3,381 71.0 4.8
1938 3,241 65.7 4.9
1939 3,452 70.4 4.9
1940 3,761 76.1 4.9
1941 4,239 93.0 4.6
1942 4,677 117.5 4.0
1943 4,961 135.5 3.7
1944 5,422 146.8 3.7
1945 6,139 150.4 4.1
1946 8,621 160.6 5.4
1947 9,352 170.1 5.5
1948 9,808 189.3 5.2
1949 10,122 189.7 5.3
1950 11,278 207.7 5.4
1951 11,704 227.5 5.1
1952 12,257 238.7 5.1
1953 12,892 252.5 5.1
1954 13,256 256.9 5.2
1955 14,220 274.4 5.2
1956 15,161 292.9 5.2
1957 16,082 308.8 5.2
1958 16,842 317.9 5.3
1959 18,309 337.3 5.4
1960 19,524 350.0 5.5
1961 20,533 364.4 5.6
1962 21,555 385.3 5.6

Source: Marion Clawson and Jack L. Knetsch, op. cit., p. 318.



31

Accessibility

In addition to the costs of recreation equipment and user
fees (where they are applicable), a significant part of the expenditure
associated with the total recreational experience involves transportation
and related costs {e.g. food and accommodation}. The more accessible a

facility, the greater the likelihood of a high rate of usage.5

Deficiencies

Since the object of the Jocal programme was to help in allevia-
ting the recreational needs of Michigan communities, the DNR insisted
that projects for which funds were requested should be designed to meet

the greatest deficiency of the communities concerned.

Priority Justification

Each applicant for grants was requested to prepare a
"recreation plian". Among other things, the plan included a documenta-
tion of the recreation needs of each participating community. In
evaluating the approval status of a project, therefore, the DNR attempted
to give preference to those projects which represented the most urgent

recreation need of the community involved.

Multiple Use

"Multiple use" was the criterion used by the DNR to ensure
the utilization of funded facilities by various public interests and

groups. Accordingly, projects with multiple uses were supposed to be

SFor further discussion, including some reservations on this
assertion, see M. Clawson and Jack L. Knetsch, Ibid., Ch. 5.
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given priority consideration for funding.

Interagency Cooperation

This criterion was partly based on the need to facilitate the
spread of project benefits and more importantly on the need to insure
the continued availability of financial support for funded projects.
Preference was given to projects having financial support from several

agencies or organizations.

Weighting and Scoring

The Department of Natural Resources (DNR} assigned a weight
to each of the independent variables discussed above. The weights
were essentially a measurement of the relative impact which the DNR
wanted each variable to have in the determination of approval status.

The evaluation criterion with the greatest weight was "income
level". The criteria with the JTeast weight were "citizen participa-
tion“ and "interagency cooperation". The pattern of weight assignment
seemed to suggest that the DNR's intention was to encourage the
provision of recreation facilities to low income communities, without
being too meticulous about provision for facility administration. The
status of this assertion will be discussed in Chapter V.

Each variable was scored on a trichotomous scale, (0-1-2}, by

the DNR:
0 = poor: criterion does not meet the required standard
1 = fair: the required standard is partly met
2 = good: the criterion completely meets the required
standard.

The product of each item's score and its assigned weight gave the total
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score for the variable (see Table 6). The summation of the total
scores for all the independent varjables gave the "Total project Score".
In other words, for each project-application, the total project score

was determined by:

10

L Z§ wj

i=1

where

z; = score on criterion i
wj = weight on criterion i.

The role of the DNR's project criteria as actual determinants of
approval status could not be determined by casual observation. A
detailed analysis was necessary. The following chapter will be devoted

to discussing the format of that analysis.



TABLE 6.--Project application review criteria.

Criteria

(1)

o

(2)

(3)

Project Fit Weight Total

(score)
(0-1-2)

[(1)(2)]

Comments and references

1. Citizen Participation

2. Structure for Administration,
Operation and Programmes

3. Project Location

4. Income Levels

5. Population Density

6. Accessibility

1s there evidence that the community
has endorsed or participated in the
selection of this project?

Is there evidence of an organized
structure to administer the facility
and provide programme direction?

Is the project located to serve that
segment of the population with the
greatest need and in the area of
greatest deficiency?

To what extent will project provide
recreation opportunities for low income
people?

To what extent will project serve people
1iving in high density areas?

How accessible is the project to all
users by foot, automobile or public
transportation?

143



TABLE 6 contd.

10,

Deficiencies

Priority Justification

Multiple Use

Interagency cooperation

Does project meet one of the greatest
deficiencies as identified in plan?

How well is the project documented in
the plan as to priority i.e., is this
the best project which could be submit-
ted at this time?

To what degree will the project offer a
variety of activities for year round use?

Is the project sponsored or financially
supported by more than one agency or
organization? Are there formal inter-
agency agreements?

GE



CHAPTER IV
ANALYTICAL METHODS

One of the principal methods of amalysis used in the study
was the Discriminant Analysis for several groups. The technique was
selected because it seemed to be the most applicable analytical method
for the problem under study. With the discriminant analysis, not only
could relative weights of approval criteria be determined, but the
total project scores which led to approval could also be specified.

An excellent summary of the general characteristics of the technique
is given by Kay and Kirk as follows:

(Discriminant analysis for several groups) directs the computation
of a set of linear functions for the purpose of classifying an
individual into one of several groups. The input data consist of
a set of observations for each of the classification groups; each
observation consists of the values of a set of variables, and each
observation contains a value for each of the variables.

The group assignment procedure followed is derived from a
mode]l of a multivariate normal distribution of observations within
groups such that the covariance matrix is the same for all groups.
An individual is classified into the group for which the estimated
probability density is largest. The equivalent computational
procedure followed evaluates the computed linear function correspond-
ing to each of the groups and assigns an individual to the group
for which the value is largest.l

The classification of objects drawn from a mixed population

TKevin Kay and Rodney Kirk, BMDO5M - Discriminant Analysis for
Several Groups, CISSR Technical Report No. 31, {East Lansing: Michigan
State University, 1967)

36
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comprising two distinct groups of objects entails a risk of misclassifi-
cation. Discriminatory analysis seeks to classify distinct objects into
their appropriate groups while keeping the risk of misclassification to
a minimum. To do so is analogous to dividing a p-dimensional space into
regions (R and Rp) and assigning an object to that region which
accommodates the point representing the measurements associated with
the particular object. The boundary between Ry and R, is defined by
the constant Tikelihood ratio. Thus, for two populations with multi-
variate normal probability densities and the same dispersion matrices,

the likelihood ratio (or its logarithm) is:?

22&13[(xi-u11)(xj-uj1) - (xi-uiz)(xj-ujg)]
where ald = reciprocal of dispersion matrix (a5)
H{Tseoeabtpy < mean values for first group
M122+ - +sHp2 = mean values for second group

x = measurements attributed to objects in each group.
The above expression can be rewritten as:
3 (o) 1dy+...+aPVd Ix, = ¥ (1)
io o 17 +-- p i
Nhere dJ = “j1-uj2' (.j = ],2,...,p)
Y = constant.

Equation (1) divides the p-dimension in space into regions Ry and R,

2¢. Radhakrishna Rao, Advanced Statistical Methods in

Biometric Research, (Darien, Conn: Hafner Publishing Company, 1970),
pp. 287-288.
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respectively and thereby minimizes the risk of misclassification.3 It
is a discriminant function. Those applications for recreation funding
for which the value on the left-hand side of equation (1) exceeded a
chosen constant were assigned to the group for approval; those with
smaller values were assigned to the group for rejection. "In the
particular sense implied by the derivation, this is a more efficient

method of classification than any other."4

Statistical Model (1)

The operational specification for the discriminant model

used in this study was as follows:

Tm = .;] ajXj *eqs mn = 1,2,...,N.
i=1
where
Tm = total score on project m
aj = estimated relative weight assigned to variable i
Xj = variable inputs (independent variables)
en = random error.

Independent Variables

The following independent variables were used in the

discriminant model:

3For a more detailed discussion of various aspects of the
above formulation see Rao, ibid., Chapter 8.

40scar Kempthorne, Theodore A. Bancroft, John W. Gowen,
Jay L. Lush (eds.), Statistics and Mathematics in Biology (Ames, Iowa:
The Iowa State College Press, 1954), p.75. For a less optimistic view
of this method of decision making see H. Robbins, "Assymptotically
subminimax solutions of Compound Statistical Decision Problems"”, in
Proceedings of the Second Berkeley Symposium in Mathematical Statistics
and Fr?babilitx, {Berkeley: University of California Press, 1951),
pp. 131-148.
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Xy = Citizen participation

Xg = Administrative structure
Xg = Interagency cooperation
X190 = Income levels

X11 = Population density

X12 = Accessibility

X33 = Deficiencies

X]4 = Priority justification
X15 = Multiple use

X16 = Interagency cooperation

X271 = Funds availability.

The first ten variables (x7 to Xyg) were defined in Chapter
III. They were identical variables to those used by the DNR as the
"criteria for project evaluation". Fund availability (Xpy) was
included in the study to test the extent to which the relationship
between requested and existing funds influenced approval decisions.

X271 was, therefore, a transformed variable defined as Xg/X20p.

where
X¢ = Grants requested, dollars
Xzg = Available funds at review period.

“Approval status"” (X]g) was used to identify DNR's approved and
rejected projects as follows:
Xig = 1 if approved

= 0 if rejected.

The results of the analysis using the discriminant model are

discussed in Chapter V.
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Statistical Model (2)

The second major model used in the study was the Analysis of
Variance. This model was used to test the effect of selected indepen-
dent variables which were sets of unordered categories® on the DNR's

allocation decisions.

Independent Variables

The independent variables used in the model were:

]

Xz Project Type
= 1 if development project
= 2 if acquisition and development

= 3 if acquisition

X3 = County identification (see Appendix B for listing)
Xg = Regional identification {(as defined in Chapter I)
Xg = Facility type

= 03 if courts (tennis etc.)

= 04 if field

= 07 if marinas/beach

= (09 if outdoor education centre
= 10 if park development

= 11 if play area (tot-lots etc.)
= 12 if play equipment

= 13 if pools

= 15 if recreation center

= 16 if roads, parking lots or bridges

SThese are variables which range over various categories
without any possibility of their being ordered.



41

X5 = 17 if shelter (bandshell etc.)
= 18 if ice rink
= 19 if ski area

X¢ = Project reviewer.

Each project application review sheet was supposed to bear
the initials of the reviewer. Of the 608 projects included in the
study, only 54 had unidentified or no reviewer's identification. Those
will be hereafter referred to as projects with "unidentified reviewers"
in contrast to "identified reviewers” for the remaining projects. In
all, 20 reviewers were identified. The projects with unidentified
reviewers were put into one category. Two seperate tests were then
conducted on “Project Reviewer", Xg. One test used all reviewers
(identified and unidentified) as the independent variable; the other
test used only the identified reviewers.

An uncoded variable, Xy, corresponding to the file number

kept by the DNR was used to identify each project.

The Dependent Variable

As in the discriminint analysis, total project score, (T),
was the dependent variable. However, since this section of the study
was aimed at explaining the variation in project scores, it was
considered necessary to make adjustments for "standardized scores”.
Of the ten "project evaluation criteria" used by the DNR (see Table 6),
"Income level"”, X1p, and population density, Xj7, were assigned
standardized scores on the basis of the 1960 census data. For the
standardized format used by the DNR see Table 7.

To confine the test of score variance to those criteria
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TABLE 7.--The Department of Natural Resources' Regional Standards
for scoring “Income Level" and "Population Density"

Region 5 Income Level Population Density
Score Score
Range (%) (Fit) Range (Fit)
1 5200 + 0 500 - 0
4200 - 5200 1 500 - 1000 1
4200 - 2 1000 + 2
2 5000 + 0 500 - 0
4000 - 5000 1 500 - 1500 ]
4000 - 2 1500 + 2
3 5000 + 0 500 - 0
4000 - 5000 1 500 - 1500 1
4000 - 2 1500 + 2
4 6500 + 0 1000 - 0
5000 - 6500 1 1000 - 3000 1
5000 - 2 3000 + 2
5 6500 + 0 1000 - 0
5000 - 6500 1 1000 - 3000 1
5000 - 2 3000 + 2
6 6500 + 0 2000 - 0
5000 - 6500 i 2000 - 4000 T
5000 - 2 4000 + 2
7 6500 + 6] 3000 - 0
5000 - 6500 1 3000 - 5000 1
5000 - 2 5000 - 2
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which were subjectively evaluated, the dependent variable, (T), was

redefined as:

S* = T - (x-lo + X”)

where S* is the adjusted total score.

Specifications for Model (2)

The model specified for analyzing the variation in 5* was as

follows:
S?j = upta;+ €ij
where
u = overall population mean
a; = effect due to jth independent variable
€j5 = error term.

An F statistic was then used to test how statistically
significant each of the independent variables contributed to the
variation in S*. The results of the test would be reported in Chapter

v.

Significance Level

A significance level of 0.05 was selected for all statistical
tests conducted in the study. This indicated that this author was
wiiling to tolerate 5% probability of rejecting a null hypothesis when
it was true. The results of the test were intended to be used primarily
as guides to future decision making and research on collective resource

allocation. With those uses in mind, a = 0.05 was considered tolerable.
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Computer Analysis

The data were key-punched on data processing cards and
analyzed on Michigan State University's CDC 3600 computer (see processed
data in Appendix C). Two routines were used in the analysis: the BMDOS5M
routine for Discriminant Analysis for Several Groups and the UNEQ]
routine for the One-way Analysis of Variance with unequal number of
replications.

The BMDOSM computed the discriminant functions and classified
the input data into "approved" and "rejected" groups.

UNEQ1 was used to calculate the Analysis of Varijance Table for
each of the five independent variables defined earlier (see pages 40
and 41 above). Basic statistics such as the frequency, sum, mean,
standard deviation, sum of squares, and sum of square deviations from
the mean were also calculated for each independent variable.

Analysis of Revealed Preference
for Recreation Facilities

This section of the analysis was aimed at providing information
on regional concentration patterns for those recreation facilities for
which funding was requested. A coefficient of localization model was
used to calculate an index of interregional preferences for each of the
recreation facilities. A coefficient of "0" would mean that inhabitants
of all the regions in Michigan had the same revealed preference for the
particular facility being examined. On the other hand, a coefficient
of "1" would indicate that the revealed preference for the facility was
entirely concentrated in one region.

The coefficient of localization (L;j) was defined as:
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Ly = ? [eij - ej] / 100 for either (eij - ej) >0
or
(eij - ej) <0,
E.. E.
e = ]J es: = ‘]
ij —_ j T —
Ej E
where6
ej = percentage of the state-wide recreation projects which
were in region j
ejj = percentage share of recreation facility type i in
region Jj
Ejj = number of recreation faciiities of type i in region J
E = total number of recreation facilities used in the study
Q R
= (Eij)
i=1 j=1
Ej = number of all recreation facilities located within
region j
Q
= L (Eij)
i=1
E;j = total number of recreation facilities which were of
type i
R
= I (Ejj)
3=
R = number of recreation facilities {see definition of Xg

given earlier in this chapter).

6Based on notes from Daniel Chappelle's lectures on "Regional
Science Methods", Michigan State University, 1972.
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Q = number of regions.

The pattern of revealed preferences for recreation facilities

will be discussed, along with other results, in the next chapter.



CHAPTER V

RESULTS AND DISCUSSICN

Two major models were used in the study. The first was the
discriminant analysis for several groups and the second was the one
way analysis of variance with unequal subclasses. The specifications
for each of the models were given in Chapter IV. The presentation
of the results as well as the attendant discussion to be given in this
chapter will be organized in two sections - one for each model. In
addition, the results of the analysis of revealed preference for

recreation facilities will be seperately discussed.

Discriminant Analysis

The main purpose of this portion of the analysis was to
statistically allocate each application for public recreation funding
to either the "approved" or "rejected" group. It was also the
intention of this phase of the study to estimate the weight of each of
the eleven independent variables used in the study. In other words,
it was thought necessary to ascertain the extent to which each of the
independent variables exerted influence in determining the population
to which each application should be assigned.

Before proceeding with the analyses it was considered
necessary to first determine whether the mean values were, in fact,

the same in the "approved" and "rejected” groups for the eleven

47
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independent variables. The Generalized Mahalonobis DZ statisticl,
calculated for this purpose, was found to be 244.72303. When inter-
preted in a sampling distribution of chi square2 (x2; d.f. = 11; p<.05)
the hypothesis that the mean values were the same was rejected with
p< 0.005. That is, in more than 995 times out of 1000 the means cannot
be expected to be equal purely by chance. With the existence of more
than one population thus established, the next phase of the analysis
was to establish a decision rule with which the computer would assign
each application to the group for approval or for rejection. Thus,
two discriminant functions were computed, one for each group, as

follows :

Ya 32.78823 + 1.79320X%y + 3.03155X2 + 0.31412X3 + 1.83545X4

+

1.20303X5 + 2.20853Xg + 1.39826X; + 0.92464Xg + 3.15443%g
+ 4.36614Xy0 + 17.61639X;

= 20.11948 + 1.45184X, + 2.90673X, - 0.26378X4 + 1.47964X,

-
e

i

|

+

0.67378Xg + 1.83797Xg + 0.99589X7 + 0.65137Xg + 2.50523Xq

+

4.47037X) + 26.13221Xp,

TNamed after P. N. Mahalonobis who introduced this method of
distinguishing between _multivariate populations in p-space. For the
similarity among the D2, the Hotelling T2, and the Snedecor F statistics
see H. C. Fryer, Concepts and Methods of Experimental Statistics,
{Boston: Allyn and Bacon Inc., 1966), pp. 519-526. For P. C.
Mahaloncbis' contribution to the developient of discriminatory analysis
see M. G. Kendall, A Course in Multivariate Analysis, (London: Charles
Griffin & Company Ltd., 1957}, pp. 111-116.

2Since our interest was mainly in determining differences in
terms of assignments into categories which were specified in the nominal
scale, x2 was chosen over the more powerful but more restrictive
parametric tests of differences.
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where Yp = discriminant function for "approved" population,
Ygp = discriminant function for “rejected" population,
Xys X3s...,Xy7 = independent variables indentical to
variables X7 to X316 and X271 as specified

on page 39.

The coefficients of Yi and YR can be viewed as the weights of
each of the Xaj, Xgj» (1.3, = 1,...,11) variables used in determining
approval status. Table 8 compares the statistically fitted weights to
those of the Department of Natural Resources (DNR). It can be seen that
whereas the DNR thought that "income level" was the most important
criterion in determining approval status, in actuality, the most
important single determinant of approval {or rejection) was the
availability of funds, followed by "interagency cooperation”. The
priority ordering of the other variables are shown on the table.
However, it is worth noting that "project location" which was intended
by the DNR to have a third priority in influencing approval status, had
in fact the least (11th} effect on the outcome of each project evaluated.
The general pattern of priority ordering was validated by three follow
up analyses conducted on the rest of the study population. The results
of each of the replications are compared with the DNR weights in
Appendix D.

Thus, if the intention of the DNR was to encourage the jocation
of projects in, or near to, low income level communities there is no
evidence that top priority was given to those criteria in the actual
evaluation process.

Each application was classified as "rejected"” or "approved"



TABLE 8.--Actual {statistical) and Intended (DNR) Weights and Priority Orderings for Project Evaluation.

Criteria Variable ONR's 1 Priorityt Yp Prioritﬂl YR Priority
(Independent Variables) Identification| Weight| Ordering Coef. ! Ordering Coef. Ordering
Number (DNR) (Ya) (YR)
Citizen Participation Xy 1.00 5 1.79 7 1.45 /
Structure for
Administration etc. Xg 2.00 4 3.03 4 2.91 3
Project Location Xg 3.00 3 0.3 11 -0.26 11
Income Levels X10 5.00 1 1.84 6 1.48 6
Population Density X1 3.00 3 1.20 9 0.67 9
Accessibility X12 2.00 4 2.2) 5 1.84 5
Deficiencies X13 4.00 2 1.40 8 1.00 8
Priority Justification X14 2.00 4 0.92 10 0.65 10
Multiple Use X15 2.00 4 3.15 3 2.51 4
Interagency Cooperation X16 1.00 5 4.87 2 4.47 2
Funds Availability X2 n.a. n.a. {17.62 ] 26.13 ]

]addusted to two decimal places

n.a. : information was not explicitly used as an evaluation criterion by the DNR.

09
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on the basis of the relative magnitudes of Yp and Yp associated with
the particular application. Due to its length, the table for the
evaluation of the classification function for each case is placed in
the appendix (see Appendix E). However, a classification matrix
summarizing the placement of the grant applications analyzed in this
study is shown on Table 9.

It can be observed from Table 9 that out of the 138 DNR
approved applications included in this study, only two were statis-
tically classified for rejection. This shows a better than 98 per
cent precision for the DNR's decision on approved projects. "Precision}
as used here, refers to the extent with which repeated measurements of
the same quantity cluster around cne another,

The Department of Natural Resources' {DNR's) decision on
rejected projects was not as strongly confirmed by our statistical
results. Twenty three of the seventy seven projects rejected by the
DNR were found to merit approval on the basis of the independent
variables used in the study.

In order to confirm the above findings similar analyses were
conducted on three random samples making up the rest of the study
population. The results of the follow up tests closely paralleled the
original findings. The classification matrices for the three follow up
analyses are shown in Appendix F.

To verify whether the apparent differences between the DNR
and the statistical classifications were significant it was hypothesized
that there was no discrepancy between the two classifications. The
rejection lTevel for the null hypothesis was set at p < 0.05 {see page

43). The x2 distribution used in the test suggested the rejection of
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TABLE 9.--A Classification Matrix for Approved and Rejected Projects

Function
YA YR Ya + YR
Approval
Status
Approved 136 2 138
Rejected 23 54 77
Total 159 56 215
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the null hypothesis with p < 0.005. That showed that there was a
difference between the two classifications which could not be
attributed to chance alone.
The search for a partial explanation of this discrepancy is

the thrust of the analysis reported in the following section.

Analysis of Probable Sources of Variation

A one-way analysis of variance with unequal subclasses was
used to test the extent to which regional differences, county
differences, project type, facility type and differences among reviewers
affected the adjusted score of each application. The rationale for
adjusting the dependent variable {total score) together with other
specifications of this model were given in Chapter IV.

The null hypothesis for this phase of the analysis was that
variations in the adjusted scores were not due to the different mean
tendencies of the component units of the independent variables. In

mathematical form, the research hypothesis was the statement that:

Wy £ g Faealin.

Hence the null hypothesis: uy = Mo =,..., uy for each independent
variable, where 1, 2,...,n = independent variable categories.

An F statistic was then used to test the null hypothesis.
The rejection was specified at p < 0.05. Table 10 shows the sums of
squared deviation (SS), the applicable degrees of freedom (d.f.},
mean squares (MS), F statistic for testing the null hypothesis for
each independent variable, the approximate significance probability
for each F statistic and eta (n) coefficients which explain how much

of the total sum of square deviation from the overall mean is accounted



TABLE 10.--Analysis of Variance Table for 5 IrJdependent Variables.!

Independent Source of §S d.f. MS F p R2
Variables Variance
Project Type (X2) B 105.118 2 | 52.559 2.551|  0.079 0.008
W 12,466,045 605 | 20.606
T 12,571.763 607
County (X3) B 3,414.454 75 | 45.526 2.645|  0.0005 0.272
W 9,157.309 523 | 17.213
T 12,571.763 607
Region (X4) B 172.640 6 | 28.773 [4 1.395] 0.214 0.014
W 12,399.123 601 | 20.63
T 12,571.763 607
Facility Type (Xg) B 722.346 12 | 60.196 3.023|  0.0005 0.058
W 11,849.417 595 | 19.915
T 12,571.763 607
Reviewer (X18) B 1,264.328 20 | 63.216 3.282|  0.0005 0.101
(identified and W 11,307.435 587 | 19.263
unidentified) T 12,571.763 607
Reviewer (X;g) B 1,229.419 17 | 72.319 3.607|  0.0005 0.103
(identified only) W 10,687.24 533 | 20.05
T 15,916.661 550

1Figures are rounded to three decimal places except for "p". B, W, and T in column 2 represent

Between-group variance, Within-group variance, and Total Variance respectively. Adjusted Total Score (as
defined in Chapter IV} was the dependent variable in every case.

¥s
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for by the seperate category means. Thus eta (n) coefficients in
this case serve the same purpose as the coefficient of determination
(RZ). The more familiar R notation is used in the table and in the
rest of this chapter.
The resulits of the analysis are as follows:
1. The frequency distribution of the applications indicated that
525 were for "development" as against 63 for "acquisition and
development", and only 20 for "acquisition". However,
regardless of the disproportionate distribution, the results
showed that Project Type {Xp)} did not significantly affect
how the applications were scored. The F vatue for "project
type" was 2.551 and the significance probability for the F
was 0.079. The RZ value was 0.008. The null hypothesis was
not rejected.
2. County of origin significantly accounted for variation in
project scores. The F value for "County", (X3), was 2.645.
This was significant at p < 0.0005. The RZ value was 0.272.
The hypothesis was rejected.
3. The region from which an application originated was not
found to have any significant effect on how the application
was scored. The F statistic for "region”, {X4), was 1.395
and its significance probability was p = 0.214. The RZ value
was 0.0137. The null hypothesis was not rejected.
4. Grants were requested for the acquisition and/or development
of different types of recreation facilities. The study showed
that "facility type”, (Xg), significantly accounted for

variation in project scores. The F value for "facility type"
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was 3.023 with a significance probability of p < 0.0005 and
an RZ value of 0.058. The null hypothesis was rejected.

5. "Reviewers" significantly accounted for variations in project
scores. Two sets of tests were conducted using "identified
reviewers" and "identified and unidentified reviewers" as the
independent variables. Table 11 shows the distribution of
projects according to reviewers. The result of both tests
showed that reviewers partly accounted for differences in
project scores. For the 554 projects whose reviewers were
identified, the F statistic was 3.607 with a significance
probability of p < 0.005 and an R% value of 0.103. For all
608 projects (with and without identified reviewers} included
in the study, the F statistic was 3.282. The significance
probability was p < 0.0005 with an R? value of 0.101. It
was, therefore, evident that whether or not an adjustment was
made for the 54 projects whose reviewers were not identified,
Reviewer, (X18), was a statistically significant variable.

The null hypothesis was, therefore, rejected.

Revealed Preference for Facility Types

The coefficient of localization for each recreation facility
is shown on Table 12. It could be seen that the most locaiized
facilities were "Roads etc.", "Outdoor Education Center", "Play Equip-
ment", and "Ski Area". To the contrary, the least localized (i.e. most
dispersed) facilities were "Park Development"” and "Field". In other
words, most regions in Michigan requested bond money to finance park
and/or field related recreation projects. Few requests were made for

the purpose of building access roads, outdoor recreaton centers, ski



TABLE 11.--Frequency distribution and Mean Scores of Projects according to Reviewer Identification.

{5

Reviewers (Xyg)! Frequency Mean Score*
] 54 26
2 7 26
3 ] 28
4 16 30
5 57 29
6 146 28
! 1 30
8 90 29
9 7 27
10 43 3
1 2 23
12 1 29
13 ] 24
14 8 30
15 2 32
17 59 30
18 12 26
19 5 29
20 37 29
21 5 22
Un-
identified 23 54 29

*Adjusted Mean, to the nearest integer.

1Projects whose reviewers could not be identified were assigned number 23. All other reviewers
were identified.
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TABLE 12.--Coefficients of Localization for Recreation Facilities in

Michigan.
Facility Identification Coefficient of
Number Localization (Lj)

Courts 03 41
Field 04 .16
Marinas/Beach o7 .44
Outdoor Education Center 09 .88
Park Development 10 .

Play Area n .28
Play Equipment 12 .82
Pools 13 .42
Recreation Center 15 .23
Roads, Parking Lots & Bridges 16 .95
Shelter 17 .22
Skating (Ice Rink) 18 .46

Ski Area 19 .82
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areas or for purchasing play equipment. The high concentration in the
revealed preference for ski area could have been due to the fact that
the topography of some regions of the state are more suitable than

others for that kind of recreation activity.



CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

This study was an attempt to evaluate a public decision-making
process outside the market mechanism. To the extent that part of the
total cost of proposed projects had to be locally funded, project
applications were revelations of community effective demand for public
recreation. The actual supply of recreation was, however, contingent
on project approval for state financial support; the state of Michigan
assumed a maximum of 80 per cent of the total cost. Thus, the decision
to "approve" or "reject" a project was one of great economic signifi-
cance. In the aggregate, it determined in part, the responsiveness of
publicly supplied recreation facilities to the expressed demand for
such services. The nature of the decision-making also had some distri-
butive implications. Since Public Act 108 of 1969, Sec. 7(2), requested
approval to be made on "a priority of need basis"™, the decision to
approve or reject implied a judgement regarding the recreation needs of
each participating community. The study attempted to assess the pattern
of grant allocation as well as the inputs of some independent variables.

The concliusions and recommendations which follow are based only
on the analyses and statistical results arising from this study. In so
doing, it should be realized that decision-making is not a unidimen-

sional undertaking. However, since the variables used in the study were
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primarily those defined by the Department of Natural Resources as the
“criteria" for evaluation, it would seem proper to hold all other

variables constant.
CONCLUSIONS

1. The population of approved projects was found to be different
from that of rejected projects. The classification of an
application as "approved" or "rejected" did not occur by
random chance. The null hypothesis that approved and rejected
projects belonged to the same population was rejected.

2. More than 98 per cent of the applications approved by the
Department of Natural Resources {(DNR) were also statistically
classified as “approved” by the computer programme used in the
study. However, 29.87 per cent of the projects rejected by
the DNR were found to have qualified for "approval". By
rejecting that many applications when they should have been
approved, it would seem that the DNR was excessively cautious
in its decision-making, probably because of budget constraint.
The hypothesis that the statistically-determined decision on
approval status would not significantly differ from that of the
DNR was therefore rejected.

3. "County", "Facility Type" and “Reviewers' appear to be signi-
ficant sources of variation in the total score assigned to
each application for funding. Although statistically signifi-
cant, none of the three explanatory variables had a coefficient
of determination (RZ2) sufficiently high as to adequately

account for the variation in score values. The highest R? was
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0.272 for "County" and the least was 0.058 for "Reviewer”.
In effect, while the variables might have partly accounted
for some of the variation around the mean of the score values,
other variables not included in this study also contributed
to the score variance.
The analysis of "criteria for project evaluation" did not
confirm the priority ordering claimed by the DNR. Whereas the
Department of Natural Resources' weights suggested that top
priority would be given to projects in low income and
recreation-deficient communities, the actual allocation
pattern suggested that top priority was given to projects
which rated highly in "“interagency cooperation”", "multiple
use", and "structure for administration”. "Priority
Justification" and "project location" were the least influ-
ential criteria. It was observed that the three top priority
variables, ("interagency cooperation", "multiple use", and
"strdcture for administration”) were efficiency indicators.
They showed the extent to which a proposed project was to
continue to receive administrative and financial support on
the local level. It was not obvious that community need for

recreation was the primary determinant of approval status.

RECOMMENDATIONS

This study was meant in part to be introductory to future
research in the subject area. Further inquiry into the
methodology and administrative implications of an increasing

use of quantitative methods in decision making is strongly
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urged. The application of such techniques to decision making
processes would not only standardize decision rules, but would
also allow administrators and analysts more time for
non-programmed decision making.
The conflict between efficiency and distribution as policy
criteria for public resource allocation was discussed in the
early part of this chapter. The present state of knowledge
in economic profession does not allow for a conclusive
definition of the optimal trade-off between efficiency and
distribution. Such knowledge is very necessary. Until there
is an optimal index so defined - in operational terms - the
efficiency/distribution mix will continue to be a function of
taste, ideology, and "good judgement" of policy makers.
Although some independent variables were shown to have
significantly accounted for the variation in total score, the
exact pattern of, and the rationale for, those variations need
further investigation.
More knowledge is needed on the impact of the public recreation
project on the private sector of the Michigan recreation
industry. Do public and private recreation projects quali-
tatively belong to the same population? Is the structure of
their relationship complementary or competitive? How does
public participation affect the conduct and performance of
the private recreation industry? These and similar questions
deserve further clarification.
It is suggested that the economic feasibility of the

recreation bond programme be studied. Accurate information
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in this regard would show how the returns on the recreation
bond programme compare with the market rate of interest.
Given such information, it would be possible, at least in
theory, to compute the nominal costs and benefits of the
bond programme to Michigan residents. The recommended study
should be conducted after each subsidized facility has been
in operation for at least five years, so as to allow for
discernible "production" and "consumption" characteristics.
Finally, it is the opinion of this author that the principal
model used in this study - the discriminant analysis for
several groups - holds great potential for social science
research. Its use in classificatory experiments is strongly

recommended.
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FIGURE 2.--Voting pattern of Michigan Counties in
Referendum.
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TABLE 13.---Counties and County Identification Numbers
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County Identification County Identification
Number Number
Alcona C1 Emmet 24
Alger 02 Genesse 25
Allegan 03 Gladwin 26
Alpena 04 Gogebic 27
Antrim 05 Grand Traverse 28
Arenac 06 Gratiot 29
Baraga 07 Hillsdale 30
Barry 08 q Houghton 31
Bay 09 Huron 32
Benzie 10 Ingham 33
Berrien 11 Ionia 34
Branch 12 losco 35
Calhoun 13 Iron 36
Cass 14 Isabella 37
Charlevoix 15 Jackson 38
Cheboygan 16 Kalamazoo 39
Chippewa 17 Kalkaska 40
Clare 18 Kent 41
Clinton 19 Keweenaw 42
Crawford 20 Lake 43
Delta 21 Lapeer 44
Dickinson 22 Leelanau 45
Eaton 23 Lenawee 46




TABLE 13.-contd.

Livingston
Luce
Mackinac
Macomb
Manistee
Marquette
Mason
Mecosta
Menominee
Midland
Missaukee
Monroe
Montcalm
Montmorency
Muskegon
Newaygo
Oakland
Oceana

0 gemaw
Ontonagon
Osceola
Oscoda
Otsego
Ottawa
Presque Isle

Ros common

47
48
a9
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

71

St. Clair
St. Joseph
Saginaw
Sanilac
Schoolcraft
Shiawassee
Tuscola
Van Buren
Washtenaw
Wayne
Wexford

73

75
76
77
78
79
80
81
82
83
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APPENDIX C

TABLE 14.--Table of Values for Project Characteristics and Evaluation

Variables.
—— —_—— ————— - et ]
]
& g 8
e
56 ~ 4
- - o @ -~y
PR T o H K >
[ L 4 o o o
Sy B ) | TR 4 ] o
P 5 8§93
§ o 588 @ 2,5 S8« 3 4
» S > g9 ke 2 o R A 42 o
o= o A= 2 - £ O o
-t P 0 + = w5 20 H koo ]
Sy 42 + L =B e F-JP = e 4 & d —
O 0 2 3 Qe P P e mde AG > b -
GO W e O c N2 Lo D9H AN 0 0 o
e - ot @ wHAT O @ AHO 2o d .o b L.
oW O §‘UO X g O 0 o o e o s A - g2
o4 R O o o Aol o S OR 32 0 o B i
:{:Hmoor:rr-. e M8 Qe D &= o -
M r‘_ﬁ.__.-‘ e e, oy e
11780 50 & 17 C27R100 0 2 6 NO & & B8 a4 4 2 36 01 1 01524996
DO0" 50 6 15 ocr2C00 0 2 & 00D &6 4 B 2 4 1 32 01 1 os58a02668
08ien A2 7 04 arl~nNQat 3§ 4 &6 106 2 4 a2 | 4 01 1 05731226
0N~ AP 7 10 Ot1711a 2 4 6 10 &6 4a B 2> a 2 48 01 1 07739115
O1PRC 22 T 10 Ct7aGH] 2 4 6 00 A 4 &4 4 &4 2 26 01 1 06734014
061an A2 7 10 C100070 1 2 6 00D 6 4 B a4 &4 1 37 01 1 0S731226
o617t B2 7 3 R2S&LCGC2 1 4 &6 1D 6 4 B 4 4 1 47 21 1 0sS731226
on&an N2 7 t3 Q6CO0D0 } 4 &6 10 &6 &4 B a4 Q0 2 a5 01 06734014
o650 A2 T 12 Clo0n1led 0 4 & 05 6 4 B 2 4 1 40 01 1 0T739115
Qg%a 82 7 13 Q30000 0 4 6 10 6 2 8 4 0 2 42 01 1 g2238262
a93s%925 A 7 13 Q3720000 2 2 6 05 3 4 8 2 21 35 01 1 Q2230262
015an B2 7 132 Q025600 1 4 & 10 &6 4 4 4 2 2 43 01 1 QT739115
onsnn B#2 7T 1S5 QL0000 1 4 6 10 6 &4 8 2 2 1 44 01 1 10211918
0&A2 1N A2 T 18 1110000 2 & 6 00 & 4 B 2 4 1 37 01 1 05731226
0Aa2n1 A2 T 1S CROGO00D 2 4 6 10 &6 4 A 4 4 1 49 01 ) 08731226
Caarn &6 1 11 QO0MNa07THO 2 4 & 10 O 4 A 4 &4 2 a4an D1 1 00aAsSSa33
gqan82n [ 2 10 ea01nRNg 2 4 6 05 0 4 8 4 2 2 37 o1 1 Q0776449
0331n 05 2 10 QOGT2RAD 2 4 6 10 3 4 4 2 2 1 38 01 1 008893838
021N &0 3 10 QChasQ00 ) 4 6 10 0 & 4 4 4 1 39 0t 0OSZ23AJ7TH
01227 a1 4 Ca 107607860 O 4 & 10 6 2 B 0 4 2 42 01 1 06523348
01200 41 4 Qa4 COmO200 0O 4 6 0SS 6 4 B 2 4 2 41 01 L 06523348
01177 41 4 10 0O/KRJCSO O 4 65 00 6 4 B 2 4 2 346 01 1 0652330
2o &1 4 10 OSSO0 O 4 & 10 &6 4 g 2 4 2 a4k 01 1 o7440255
077Aat 61 4 10 0231451 1 4 6 10 & 4 4 2 4 2 43 01 1 o6523348
02727 33 4 10 Q20NN 1 4 8 CS 2 4 B 4 4 1 49 01 1 06523348
Grnoan 10 4 10 GNr&e” D 0 2 6 0 0 4 AR 4 21 2% 0O 1 D4AaASATA
73271 79 a4 10 0fPaA%R] P2 4 6 €5 3 4 a4 2 a4 2 138 01 1 o3NABaS7T
027261 61 4 11 QOPSTE0 2 2 3 65 0 4 B 4 2 2 32 01 1 05101164
02712 33 4 15 0COGTI?0 1 4 6 05 6 4 8 4 4 2 34 01 1 06523348
05%aen 23 4 18 019782 1 4 2 0S5 6 2 4 4 &4 2 35 01 | 04445878
QaA0pn 76 5 10 o0038a% 2 2 6 100 4 4 2 2 2 35 0% 1 014838633
QP9 76 S5 10 0O0NATA0 &I 4 6 10 0 2 4 4 2 2 35 01 1 01483633
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APPENDIX D

REPLICATIONS OF WEIGHTS
AND PRIORITY ORDERINGS
FOR PROJECT EVALUATION



TABLE 15.--Weights and Priority Orderings for Project Evaluation (Replication Number 1).

Criteria Variable DNR's Priority YA Priority | YR Priority
(Independent Variables)| Identification| Weight | Ordering| Coef.!| Ordering | Coef.l] Ordering
Number {DNR) (Ya) {YR)
Citizen Participation X7 1.00 5 2.04 6 1.56 6
Structure for
Administration etc. Xg 2.00 4 2.83 3 2.60 3

Project Location X9 3.00 3 0.35 N 0.01 1
Income Levels X10 5.00 1 1.61 7 1.24 7
Population Density M 3.00 3 0.76 9 0.31 9
Accessibility X12 2.00 4 2.67 4 2.00 4
Deficiencies X13 4.00 2 1.14 8 0.78 8
Priority Justification X14 2.00 4 0.62 10 0.24 10
Multiple Use 115 2.00 4 2.20 5 1.81 5
Interagency Cooperation X16 1.00 5 5.99 2 5.38 2
Funds Availability X21 n.a. n.a. | 16.53 1 20.04 1

TAdjusted to two decimal places

n.a, : information was not explicitly used as an evaluation criterion by the DNR.



TABLE 16.--Weights and Priority Orderings for Project Evaluation (Replication Number 2).

Criteria Variable DNR's | Priority | Yp Priority | Yp Priority
{Independent Variables) Identification | Weight| Ordering Coef .} Ordering Coef.! Ordering
Number (DNR) (Ya) (YR)

Citizen Participation Xy 1.00 5 1.19 8 0.96 8
Structure for

Administration etc. Xg 2.00 4 2.82 3 2.62 3
Project Location Xq 3.00 3 0.14 1 -0.12 1
Income Levels X10 5.00 ] 1.62 6 1.26 6
Population Density N 3.00 3 1.18 9 0.69 9
Accessibility X12 2.00 4 2.37 5 1.67 5
Deficiencies X13 4.00 2 1.42 7 1.0 7
Priority Justification X14 2.00 0.48 10 0.24 10
Multiple Use X15 2.00 4 2.7 4 2.09 4
Interagency Cooperation X16 1.00 5 5.47 2 4.97 2
Funds Availability X9 n.a. n.a. | 35.83 1 38.68 1

1Adjusted to two decimal places

n.a. : information was not explicitly used as an evaluation criterion by the DNR.

TA:



TABLE 17.-- Weights and Priority Orderings for Project Evaluation (Replication Number 3).

Criteria Variable DNR's Priority Ya Priority| Yp Priority
(Independent Variables) Identification| Weight| Ordering Coef ! Ordering! Coef.l| Ordering
Number {DNR) {Ya) (YR)
Citizen Participation X7 1.00 5 2.90 4 2,23 5
Structure for
Administration etc. Xg 2.00 4 2.75 5 2.63 3
Project Location g 3.00 3 0.27 10 -0.01 10
Income Levels X10 5.00 ] 2.03 7 1.62 7
Population Density M 3.00 3 1.13 9 0.58 9
Accessibility X129 2.00 4 2.69 6 2.21 6
Deficiencies X13 4.00 2 1.30 8 0.87 8
Priority Justification X14 2.00 4 0.17 1 -0.05 A
Multiple Use X5 2.00 4 3.36 3 2.59 4
Interagency Cooperation X16 1.00 5 6.16 2 5.46 2
Funds Availability X0 n.a. n.a. | 18.32 1 20.76 1

]Adjusted to two decimal places

n.a. : information was not explicitly used as an evaluation criterion by the DNR.



APPENDIX E

TABLE FOR THE EVALUATION
OF THE CLASSIFICATION
FUNCTION FOR EACH PROJECT



TABLE 18.--Table for the evaluation of the classification function
for each project.

EVALUZTION OF CLeSSIFICA"IUNL FUNZTINNS FOR EACH CASBE

FUNCTIIN 1 2 LARGEST Foy, %1, FOE LARUEST
PROBAHITY PROHAMILITY
GRoUP 1
CasSk
1 0.%2C% AL T 0.920%4 i
2 0,EKQ % vellGu™ ¢c.08918 1
3 0,794%7 L.,2J543 0,794%7 b
4 0.%19°% 3,h4dL0 06,9198 1
S 6.BFYDS L..1407 c,u8593 3
] 0D.913%9 0,08601 0,913%9 1
? u.536p PLLe370 0,83639 1
8 0,74k 3 L, nn3ez 0,746%3 1
9 o.9e5%G ENTRE I i 0,98830 1
10 0,267 £.0130% 0,98097 3
11 n, sty L. uoheh 0.93934 1
12 J.9ma%0 d,01%30 00,7847 1
13 0,58379 v, 33621 0, 06379 1
14 G ?10o L.Ud949 D.910%2 b §
1% G.505" 4 2. 35098 g,06504 1
16 £,o0C %0 [,(¥00s 0D,90n3%6 1
17 4.19202 ,1n748 d,09202 1
18 §.72751% {.024089 0.,97511 1
19 Q. 38405 y,11975S 0.08425 1
20 0,79372 J,u0ApR 0,.99392 3
21 T 59653 Y. 00347 0,7965%4 1
22 g.83RA"3 J.113:07 0,8m893 1
23 9,%1477 b,09123 0.,90877 1
24 n.,37118 L.128d42 0.871:0 b}
25 G«RAILNY Delh3LD 0.,83nHL 1
26 0.273%1 CeJifa9 0,97451 1
27 0, ?R847 31,2153 0,93847 1
28 0.37874 J.ig9a? 0,d87478 }
2° 7.769.1 Le23C7? 0,76921 4
3o J. 7954 J.'15405 0,29595 1
31 9,3R4% J.413u¢ 0,db80Y6 1
32 PR LT f.'tap34 D.74960 1
33 T FrAr4 \;o'lﬂbl‘ BD,%138 1
34 ). 84750 J. 19204 0,847350 i
35 a.%3952 £,76038 0,93982 by
36 7.771%9 ue 2831 Qe 7740y i
37 g9-7077] N, NY22Y Q.vy0771 1
38 0 49an] T.g5a7 0,20547 2
39 0, 74274 J.'s776 0,94224 1
40 0,?7823% t,u73177 9,72823 1
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TABLE 19.--A Classification Matrix for Approved and Rejected Projects
(Replication 1).

Function
gggzﬂzal Ya YR Yp + YR
Approved 137 1 138
Rejected 22 55 77
Total 159 56 215
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TABLE 20.--A Classification Matrix for Approved and Rejected Projects
(Replication 2)

Function
Approval Ya YR Ya + YR
Status
Approved 136 2 138
Rejected 23 54 77
Total 159 b6 215
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TABLE 21.--A Classification Matrix for Approved and Rejected Projects

(Replication 3)

Function YA YR Ya + YR
Approval
Status
Approved 118 0 118
Rejected 20 57 77
Total 138 57 195




