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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 p rim arily  concerned w ith measuring the extent 

to which the public resource a llo c a tio n  decisions o f the Michigan 

Department o f Natural Resources (DNR) were consistent w ith the intended 

objectives outlined  by the Michigan L eg is la tu re . The DNR's decisions 

involved the determination of the e l i g i b i l i t y  o f local projects fo r  

funding under the Michigan Recreation Bond Program. Although the 

decisions made by the DNR probably had some income re d is tr ib u tio n  and 

other im p lica tio n s , secondary consequences were not included in  the 

study plan.

The DNR*s p ro ject f i le s  were the main source of primary data. 

Only p ro jec t applications whose e l i g i b i l i t y  c r i te r ia  had been evalu

ated by the DNR were included in the population frame studied. In  

a d d itio n , the study was lim ite d  to those app lications processed 

between Ju ly  1, 1969 and December 31, 1971.

A discrim inant model was used to s ta t is t ic a l ly  c la s s ify  

pro ject applications in to  "approved" and "rejected" groups. The 

s ta t is t ic a l ly  determined decisions were then tested  against those made
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by the DNR. The model was also used in estim ating the re la t iv e  weight 

of each evaluation c r ite r io n  a f te r  which 1t was compared against the  

DNR assigned weights fo r possible discrepancy in p r io r ity  ordering. A 

One-way Analysis o f Variance was used in measuring the capacity o f  

selected variables to cause va ria tio n s  in  Pro ject Scores.

More than 98 per cent o f the projects approved by the DNR 

were found s ta t is t ic a l ly  to m erit approval. However, the same leve l o f 

precision did not hold fo r re jec ted  pro jects . 29.87 per cent o f the 

projects re jected  by the DNR were found to  have q u a lif ie d  fo r approval 

on the basis o f the documented evaluation  c r i te r ia  used by the DNR. I t  

was, th e re fo re , concluded th a t the DNR was over-cautious in  its  

a llo c a tio n  decisions - a condition which might have been necessitated  

by budget co n stra in t.

The analysis o f p r io r ity  ordering disclosed th a t the DNR was 

more influenced by pro ject e ffic ie n c y  than by community need.

Of the f iv e  categorical variables tested w ith the analysis o f 

variance model, three were found to  s ig n if ic a n tly  (w ith  p < 0.0005) 

explain  varia tions in pro ject score. A lb e it , none o f them had a 

c o e ff ic ie n t o f determination (R^) high enough to adequately account 

fo r  the v a ria tio n  in score values. The R̂  values ranged from a low 

o f 0 .058 to a high o f 0.272.

The study was seen as a contribution  to the search fo r  b e tte r  

methods o f decision making. Q u an tifica tio n  of determinate decision  

rules was espoused as a means o f providing adm inistrators and analysts  

with the much needed time fo r  non-programmed decision making.
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CHAPTER I

THE PROBLEM

Introduction

On July 1, 1968, Governor George Romney signed House B ill

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  o f th is

authorization was made contingent on the approval by the m ajority  of

Michigan voters. To th is  end, the proposal was placed on the general

e lection  b a llo t on November 5, 1968, as follows:

Shall the State o f Michigan borrow the sum of $100,000,000 and 
issue general obligation bonds o f the S ta te , therefore pledging 
the fu ll  fa ith  and c re d it o f the State fo r payment of principal 
and In te re s t thereon fo r public recreation fa c i l i t ie s  and programs 
consisting o f land acquisition  and the development o f parks, 
fo rest and w ild li fe  areas, fish eries  and other f a c i l i t ie s  used 
o r useful fo r public recreational purposes and fo r making of 
grants, loans and advances to p o lit ic a l subdivisions and agencies 
o f the State fo r recreational purposes, the methods o f payment 
of said bonds to be from the general fund of the State?!

Not w illin g  to leave the outcome of the referendum to  chance, 

a massive promotional campaign was launched by the Michigan State  

Government in  the autumn o f 1968. Both mass and interpersonal media 

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

W a n d  and Water Conservation Fund", Michigan Department 
o f Conservation, Newsletter No. 6 , October, 1968.

1
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S p e c ific a lly , th is  Included the formation o f a c it iz e n 's  committee by

Governor Romney, the use of t ra v e ll in g  displays and most Im portantly

the publication and d is trib u tio n  o f newsletters by the Department o f

Natural Resources. As Lanier (1969) points out:

The DNR (Department o f Natural Resources) devoted Its  September 12, 
1968 Issue o f "Topics" to the tra v e llin g  e x h ib it. I t  also published 
a "fac t sheet", which answered sp ec ific  questions. The Michigan 
Chamber o f Commerce published a t leas t four "Special Reports" by its  
Natural Resources comnlttee (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 e lecto ra te  

th a t by supporting the programs they would in e ffe c t be Improving th e ir  

recreation opportunities.

The results of the e lection  "as c e r t if ie d  by the Board of State  

Canvassers on Novenfeer 25, 1968” showed th at 53 per cent o f the voters 

favoured the proposal. A breakdown of the voting pattern by county 1s 

shown 1n Appendix A. For some Important recreation bonds approved by 

other states in 1968 when the Michigan referendum was passed see Table I .  

In add ition , Table 2 shows some of the local recreation bonds approved 

in the same year.

Following the approval o f the Michigan referendum, 1t was up to  

the leg is la tu re  to  specify In more d e f in it iv e  terms the In te n t o f the 

recreation bond programne and the machinery by which 1t would be 

Implemented. To do so, the s e v e n ty -fifth  Michigan Legislature 1n I ts  

regu lar session on June 2, 1969, passed Senate B111 759 which was signed 

by Governor W illiam  G. M illiken  In to  law (Public Acts 108 of 1969) on 

July 24, 1969. In i t  the leg is la tu re  set aside $30,000,000 to  be used

^L.L. Lan ier, "$100 m illio n  Recreation Bond Issue fo r Michigan", 
An unpublished paper, East Lansing, October, 1969.



TABLE 1. — Selected State-w ide Recreation Bonds Approved by Voters 
in  1968.

State Amount 
($ m il l io n )*

Maine 4
Michigan 100
Ohio 50
Washington 40

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

Source: Bureau of Outdoor Recreation, Outdoor Recreation Action
(Washington, D.C.: U.S. Department o f the In te r io r ,  1$66-1&6$).

TABLE 2. — Selected Local Recreation Bonds Approved by Voters 1n 1968.

Ctaf p Local Amount
Unit ($ mi 11 ion) *

C a lifo rn ia Inqperial Beach .3
San Diego 3.5

Maryland Baltimore C ity 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 Outdoor Recreation, Outdoor Recreation Action
(Washington, D.C.: U.S. Department o f the In te r io r ,  1966- 1§69)
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fo r community recreation  projects by local u n its .3 The remaining 

$70,000,000 was to  be used fo r  s ta te  recreation  projects as fo llo w s :*

a. Urban area orien ted  recreation  p ro jec ts , $25,000,000.

b. S tate park p ro je c ts , $24,300,000.

c. F isheries p ro je c ts , $11,700,000.

d. W ild life  p ro je c ts , $6,300,000.

e. Forest recreation  p ro jects , $2,700,000.

The issue o f recreation  bonds in Michigan aroused the a tte n tio n  

o f several in te re s t groups. Although the d if fe re n t  groups agreed 1n 

p rin c ip le  to the d e s ira b il i ty  of providing more and b e tte r  recreation  

f a c i l i t ie s  1n the s ta te , each preferred  a fund a llo c a tio n  arrangement 

which would most b e n e fit I ts  special In te re s t. The fund d is tr ib u tio n  

arrangements p referred  by some of the major In te re s t groups in Michigan 

are shown 1n Table 3. As a re su lt o f the divergent preferences, the 

u ltim ate  a llo c a tio n  o f funds by Act 108, as discussed above, was a 

p o lit ic a l compromise. Accordingly, Governor M11 lik e n  remarked on 

reaching the compromise th a t "the outcome of the long debate (on a 

s a tis fa c to ry  bond a llo c a tio n  formula) 1s not a v ic to ry  fo r  any region, 

In d iv id u a l, or special In te re s t . I t  1s a v ic to ry  fo r  the people o f 

Michigan and a response to  th e ir  mandate."5

Other operational sp ec ifica tio n s  provided by Act 108 included

^Act 108, Public Acts 1969, Sec. 3 (1 )

4Ib1d. Sec. 14(1)

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



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

Interest Group
Preferred Distribution (%)  

State Local
Target

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:1

Detroit Public Hearings 20 80 Urban Areas
Traverse City & Escanaba Hearings 70 30 Rural Areas
Grand Rapids Hearings 70 30 Local Communities

1 Figures represent majority opinion.

Sources: DART: John Westbrook, le t te r  to Michigan State Legislature, 2 /6 /69.
MPA: E. Genevieve G ille tte , Letter to Michigan State Legislators, 4 /8/68.
MUCC: Wayne B. Sackett, Position Statement, House of Representatives, Lansing, Michigan.
UAW: Olga M. Madar, Press Release, 4/14/69.
Hearings: "Capitol A ffa irs " , 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 o f Natural Resources6 as the 

sole adm inistrator of the Recreation Funds a llocation  and (11) the 

stip u la tio n  o f the considerations which would q u a lify  a local pro ject 

fo r  funding. 7 P r io r ity  was to be given to lo c a lit ie s  with low income 

and high population densities . Additional considerations included 

deficiencies in recreation fa c i l i t ie s  In  the area fo r which funds were 

requested; the "probable m ultip le use o f the (proposed) f a c i l i t y " ;  

capacity of the local unit fo r  maintaining and operating the f a c i l i t y  

when completed; "ac cess ib ility  to users including the handicapped, the 

e ld e rly , the young, deprived and low income fam ilies ; and interagency 

cooperation."8

On August 12, 1969, the Department o f Natural resources 

circu la ted  "guidelines fo r local p a rtic ip a tio n " in  the $30,000,000 

portion of the recreation bond fund, thereby se ttin g  the stage fo r an 

eventual a llocatio n  o f funds to q u a lifie d  local un its .

Problem D e fin itio n

Now th at the local un it funds are almost completely a llocated , 

i t  is becoming increasingly evident th at local recreation needs have 

not been completely s a tis fie d  and that fu rth e r recreation investment may 

be required in  the fu tu re . However, to determine the next appropriate 

action ca lls  fo r  an assessment o f both the effectiveness and e ffic ie n cy  

of the current programme. To do so ca lls  fo r evaluation of the extent

6P rio r to 1968 (Act 353 of 1968), the Department o f Natural 
Resources was known as the Department o f Conservation.

70p. c i t . , Act 108 (1969), Sec. 7(1) and (2 ) .

8 Ib id . , Act 108 (1969), Sec. 7 (2 ).
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to  which the intended goals o f the le g is la tu re , as transm itted by the 

Department o f Natural Resources, compare w ith actual performance. I t  

is  only by such evaluation th a t the shortcomings, ( i f  any), o f the 

present programme can be corrected and Its  strong points emphasl2ed in  

subsequent planning phases. Following a series o f meetings between 

January 1 and December 31, 1971, the o f f ic ia ls  o f  the Department o f 

Natural Resources unanimously agreed th a t some type o f evaluation was 

very necessary and th a t "perhaps evaluation  funding should be an 

In te g ra l part o f  every p ro ject o r group o f p ro je c ts ."9

The p ub lic  decision making which w il l  precede any fu rth e r  

funding o f public recreation  1n Michigan w il l  no doubt ben efit from an 

analysis of the a llo c a tio n  as w ell as other aspects o f the current 

progranvne. Such an analysis is  the primary o b jec tiv e  of th is  study.

I t  Is an tic ipa ted  th a t the study w il l  also provide a framework 

fo r  use in assessing the prospective economic e ff ic ie n c y  o f the funded 

pro jects at some fu tu re  date.

O bjective

In general, the ob jective  o f th is  study 1s to contribute to  

the Inform ation av a ilab le  to pub lic  decision makers so as to f a c i l i t a t e  

th e ir  e ffo rts  to e f f ic ie n t ly  a llo c a te  scarce resources between recreation  

a c t iv i t ie s  and o ther competing ends.

S p e c if ic a lly , the study 1s aimed a t:

1. providing other researchers with basic Inform ation about the 

a llo c a tio n  and the e ff ic ie n c y  o f the Michigan recreation bond

^ In te r -o f f ic e  Communication, "Evaluation o f Recreation Bond 
Program", Michigan Department o f Natural Resources, August, 1971.
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programme as a foundation fo r fu rth e r  research in  th is  area;

2. enabling decision makers to  determine the extent to  which 

the in te n t o f Public Act 108 o f 1969 has been successfully  

Inplemented;

3. providing decision makers w ith a framework fo r determining  

at some fu ture  date whether on a purely economic basis the 

bond-subsidized10 pro jects are fe a s ib le  Investments;

A. ascerta in ing  community revealed preferences fo r  various 

recreation f a c i l i t i e s .

Scope o f the Study

1. The study was confined to  the $30,000*000 (community 

recrea tio n ) portion o f the recreation  bond programme.

2. Only applications submitted to , and processed by, the 

Michigan Department o f Natural Resources between July 1 ,

1969 and December 31, 1971 were considered in  the analysis  

o f a llo c a tio n  e ffec tiveness . Of the ap p lic a tio n s , only the 

" approved" and the "rejected" p ro je c ts 11 having complete 

inform ation were Included in  the population frame fo r the  

f in a l analyses.

lOone o f the conditions fo r  State financing was th a t the 
local u n it would pay a t le a s t 20 per cent o f the to ta l estimated  
cost o f a p ro je c t.

^Processed applications were placed under one o f the fo llow ing  
categories: Approved, Deferred, Withdrawn, Rejected, Transferred to
Urban P ro je c t, Revised and Reslbm ltted, and Voided. This study Is lim ite d  
to  pro jects in the "approved" and the "re jected" categories.



9

Assumptions

The fo llow ing assumptions were made In th is  study:

1* I t  was assumed th a t bond financing was an e f f ic ie n t  method of

ra is ing  funds fo r the recreation  programme. This assumption

was made only fo r a n a ly tic a l convenience since fis c a l

considerations did not co nstitu te  a major th ru s t o f the 
12

study. E s s e n tia lly , i t  was assumed th a t the financing  

decision was already accomplished.

2. I t  was also assumed th a t the p r io r i ty  considerations fo r

funding as s tip u la te d  by the Michigan le g is la tu re  were based 

on an accurate assessment of the wishes of the people o f 

Michigan. Thus> given the in te n t o f the le g is la tu re , the 

study attempted to ascerta in  the extent to  which i t  was 

carried  out as planned.

3. As a re s u lt o f assumptions one and two preceding, the study

did not attempt to  analyze the equ ity  and income re d is tr ib u tio n  

im plications o f the recreation  bond programme.

4. The contribution  o f a recreation  f a c i l i t y  to the economic base

o f a community^ funded under the $30,000,000 portion o f the 

recreation bond programme was assumed to be approximately zero. 

Since the comnunity portion o f the programme was designed to

^ F o r  a fu rth e r discussion o f the m erits and demerits o f bond 
issue as a means o f paying fo r  recreation  f a c i l i t ie s  see Marlon Clawson 
and Jack L. Knetsch, Economics o f  Outdoor Recreation, (Baltim ore: The 
John Hopkins Press, 1966), p .264. ”

^C harles  M. T iebout, The Community Economic Base Study. 
Supplementary Paper 16, Committee fo r  Economic Development, 1962.
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serve local neighbourhoods, the export component, (an 

Indispensable Item In economic base analysis) o f a local 

recreation a c t iv i ty  could be reasonably assumed to  be 

approximately zero . That is ,  in

AY = AE fi -

where AY = changes in to ta l Income;

AE = changes in basic (export) income;

N = non-basic ( lo c a l)  income;

E = basic income;

i f  AE = 0 ,  then AY = 0.

Hypotheses

The general hypotheses investigated  in th is  study was th at 

the a llo c a tio n  o f funds by the Michigan Department of Natural Resources 

did not s ig n if ic a n tly  d i f f e r  from the in te n t o f Public Act 108 (19 69 ),

sec. 7 ( 1 ) ,  (2 ) .  The operational hypotheses were th a t:

1. approved and re jec ted  applications belonged to the same 

population;

2. a s ta t is t ic a l ly  determined decision to approve or re je c t  

applications fo r  grants would not d i f f e r  from th a t (decision) 

made by the Department o f Natural Resources;

3. the scores assigned to each app lication  did not vary according

to region, county, p ro ject typ e , f a c i l i t y  type, or judgement

d if fe re n t ia ls  o f the reviewers.

The a n a ly tic a l methods fo r te s tin g  the above hypotheses w il l  be 

discussed In  Chapter IV . The discussion o f resu lts  w i l l  be the subject 

m atter of Chapter V.



CHAPTER I I

COLLECTIVE RESOURCE ALLOCATION

Theoretical Framework 

Like a l l  conceptual constructs, economic models are designed 

to ba a representative abstraction  o f real world phenomena. The 

p a rtic u la r  aspects o f realism  which have t r a d it io n a l ly  In te rested  

economists deal w ith the production and u t i l iz a t io n  o f resource based 

goods and s e rv ic e s J  S p e c if ic a lly , th is  deals w ith inq u iries  in to  the 

most e f f ic ie n t  way o f s a tis fy in g  resource-satiab le  needs^ o f man In  

his existence as a member o f household, f irm , and society re sp ec tive ly .

Although I t  has always been re a lize d  th a t menfcershlps in  

household, f irm , and public sectors are not mutually exc lu s ive , most

^The term "resource-based goods and services" is  used here 1n 
preference to "resources" in order to  is o la te  and underscore the ro le  o f 
physical resources p rim arily  as a medium o f want s a tis fa c tio n . For an 
elaboration  o f th is  approach see Henry L. Hunker (1964) and Kenneth 
Bouldlng (1966).

^A. H. Maslow in "A Theory o f Human M o tivation", Psychological 
Review, 50, (Ju ly  1943); and in M otivation and Personality (New York; 
Harper and Row P iA H shers, 1954) gTves a h lerach ica l o rdering , in  
ascending order, as fo llow s:

1. Basic psychological needs, (e .g . fo od ),
1 i .  S afety  from e x te rn a l danger,

111. Love, a ffe c tio n  and socia l a c t iv i ty ,
1v. Esteem and s e lf  respect, and

v. S e lf  re a liz a tio n  and accomplishment.
In  the present study, only those needs which can be s a tis f ie d  by 
resource use are considered re le v a n t. Love, fo r  example, which is  a 
need in the Maslow schema is  outside the ju r is d ic t io n  o f the present 
work.

11
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economic thought -  especially its  classical version -  assumes a 

modular in te raction  among the sectors and as such Is  capable of 

analyzing membership In each o f the sectors independently.

Objective functions are specified  fo r each sector such th a t 

the dominant in te re s t o f the household is to maximize resource-satiable  

needs (o r u t i l i t y )  w hile the firm  maximizes p ro fits  and society maximizes 

public w e lfare . With the assumption of a p erfec tly  competitive structure  

w ith in  which in tra - and in te r-s e c to r transactions are conducted, the 

behaviours of the respective sectors are usually perceived as being 

mutually re in forc ing . Accordingly, maximized production and consumption 

functions could be viewed as adding up to a maximized w elfare o f socie ty . 

In other words, given the above assumptions, an optimal c o lle c tive  

resource a llocation  could be seen as a lin e a r and add itive function o f 

optimum a llocatio n  in the household and firm  sectors. And since both 

sectors are presumed to behave ra tio n a lly ,^  each is  by d e fin itio n  always 

s tr iv in g  fo r the optimum.^ The im plication o f th is  theory fo r public  

decision making is s ig n ific a n t. P rin c ip a lly , i t  rules out the need fo r  

e x p lic it  government action to  influence the course o f public w elfare .

To the extent that government action is at a l l  necessary, 1t is expected 

to be lim ite d  to maintaining the smooth functioning of the market system.

^For a sp ec ifica tio n  o f the assumptions necessary fo r ra tio n a l 
economic behaviour, see C. E. Ferguson, Microeconomic Theory ( I l l in o is :  
Richard D. Irw in , 1966), pp. 13-14.

^Underlying, and to some extent preceding the above premise, is 
the presupposition, as J . F. A. Taylor (1966) points out, that the 
struggle fo r  the sa tis fa c tio n  o f human needs is  predicated on some 
benevolent covenant -  a mutual tru s t and respect o f each transactor's  
d ig n ity . The perception o f such benevolence helps in  defining away the 
incongruity between Individual and social goals.
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The system would then fo s te r maximum e ff ic ie n c y  in  production and 

consumption, and by so doing, would au tom atically  (but in c id e n ta lly )  

promote maximum public w e lfa re .

The e f fo r ts  o f A lfre d  Marshall (1 9 1 6 ), John Maynard Keynes 

(1926 ), and Joan Robinson (1933) to  draw a tte n tio n  to possible fr ic t io n s  

in  the market mechanism Introduced a chain o f ad hoc studies d irected  at 

various aspects o f public w e lfa re . I t  was Baumol's (1952) work, however, 

which pioneered the conscious and e x p lic i t  attempts a t re la t in g  economic 

w elfare o f society to pub lic  decision making.

But even though the economic profession was slow a t breaking 

away from the tra d itio n s  o f market mechanism â  Va Adam Smith (1869 ), 

the res t of the world had come to accept the growing ro le  o f government, 

espec ia lly  a f te r  World War I I , 5 in In fluen c ing  the pattern  and mag

nitude o f resource a llo c a tio n . This awareness, in essence a d e lim ita 

tio n  o f the scope o f market e ffe c tiven ess , requires a d e f in it io n  of 

the re la tio n sh ip  between the respective in te re s ts 6 In  soc ie ty  and 1n 

government. I t  involves a determination of when resources would be 

c o lle c t iv e ly  a llo c a te d , the decision rules to  be used in  such c o lle c tiv e  

transactions, and how decisions and manifest in te rests  would be 

implemented through pub lic  mechanism.

5For a h is to r ic a l narration  o f the increasing ro le  o f 
government in  economic decision making in  the United S ta te s , see 
Forest 6. H i l l ,  "The Government and In s t itu t io n a l Adjustment: The
American Experience" in Carey C. Thompson, In s t itu t io n a l Adjustment:
A Challenge to  a Changing Economy (Austin: U n ivers ity  o f Texas Press, 
1967), pp7 85-109.

6 I t  should be noted th a t public in te re s t is  a v a ria b le  whose 
scope and d e f in it io n  is  a function o f tim e , place and circumstance.
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In a market structure where methodological ind iv idualism 7

is  the accepted ideal order, ra tio n a l ind iv iduals  must be s in g u la rly

stim ulated by a th rea t o f loss or an opportunity fo r gain In  order fo r

them to v o lu n ta r ily  choose to  a llo c a te  resources c o lle c t iv e ly . These

stim u li Include the inconveniences aris in g  from market im perfections,

the need fo r  a lte rn a tiv e  q u a lity  and the need fo r  a re d is tr ib u tio n  o f

power proxies, as well as n on -excludab ility  o f p o te n tia l b e n e fic ia r ie s .

Regardless o f the character and source of the s tim u la tio n , the accept'

ance o f c o lle c tiv e  choice involves the subjugation o f ind iv idual to

group preference where the two are a t variance. To minimize the

potentia l c o n f lic t  o f Ind iv idual and group in te re s ts , e ffo rts  have

been made by many analysts to devise sp ec ific  ru les which must govern

the process o f c o lle c tiv e  choice. Group consensus has been suggested

as the most s a tis fa c to ry  ru le  fo r  guarding against such c o n flic t .

Buchanan and Tullock (1962), in  p a r t ic u la r , p re fe r the consensus ru le

over other a lte rn a tiv e s . Accordingly, they remark:

The in d iv id u a lis t  theory o f  the co n stitu tion  we have been able to  
develop assigns a centra l ro le  to a single dec1si on-making ru le  
-  th a t o f general consensus or unanimity. The other possible  
rules fo r  (c o lle c tiv e ) choice making are introduced as variants  
of the unanimity ru le . These variants w il l  be ra tio n a lly  chosen, 
not because they w ill  produce "better" c o lle c tiv e  decisions, but 
rather because on balance, the sheer weight o f the cost involved  
In reaching decisions unanimously, d ic ta tes  some departure from 
the " id e a l"  r u le .8

The consensus ru le  requires every group member to agree with a group

position  before action could be taken. Thus each member Is vested w ith

7In contrast to methodological c o lle c tiv is m , th is  is  an arrange
ment wherein Ind iv iduals  are the s ig n if ic a n t units o f analysis .

p
M. Buchanan and G. T u llo c k , The Calculus o f Consent.

(Ann Arbor: U n iversity  o f Michigan Press, 1962), p. 96.
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the capacity to  stop action by w ithholding consent.

An a lte rn a tiv e  ru le  fo r c o lle c tiv e  choice is  th a t usually  

a ttr ib u te d  to  Pareto (1897) in  which c o lle c tiv e  decision is  considered 

desirable only i f  a t least one group member is  benefited and no member 

is  deprived as a consequence o f such decision. The p rinc ip a l c r itic is m  

of th is  approach is  In the power vested in any member whose position  

may be worsened by a group decision. Other a lte rn a tives  Include the 

m ajority  ru le ,®  and the compensation p r in c ip le ^ .  The attempt to  

estab lish  a constant symmetry between ind iv idual and c o lle c tiv e  

preferences is  a f u t i le  endeavour. This view is  very w ell documented 

by Amartya K. Sen (1970), who, a f te r  an an a ly tic  and c r i t ic a l  appraisal 

o f a lte rn a tiv e  rules fo r c o lle c tiv e  choice, concludes th a t "there is  no 

' Id e a l1 system o f c o lle c tiv e  choice th a t works well in every society  

and fo r every configuration  o f ind iv idu a l p references".11

Operational Framework

So fa r ,  we have im p lic it ly  assumed in th is  chapter th a t the ro le  

o f government is  th a t o f a passive mechanism whereby public in terests  

(however defined) are e ffec tu a ted . In such a perception o f the public  

secto r, the government has no s ig n if ic a n t input in to  the actual process 

o f decision making. I t  merely trans la tes  expressed public In te rests  

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

®D. B lack, The Theory o f Committees and E lec tio n s . (Cambridge: 
Cambridge U n ivers ity  Press, 1958)

^ J .  R. H icks, "The R e h a b ilita tio n  o f Consumers' Surplus, Review 
o f Economic S tudies, Vol. X IX , 1942.

^ A . K. Sen, C o llec tive  Choice and Social W elfare , (San 
Francisco: Holden-Day IncT, 1970), p. 200.
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needs of buyers and s e lle rs  without d ire c t ly  subscribing to the 
12outcome. An a lte rn a tive  and more operational theory assumes that  

government has a more de liberative  role in public decision making 

including the capacity to in i t ia t e  action intended to serve the 

in te rest of a specified public.

The Michigan experience is i l lu s t r a t iv e  of th is view. From 

the discussion in chapter one, i t  is  evident that the Michigan state  

government has played an active role not only in generating public  

in terest in favour o f the recreation bond programme, but also in 

defining the objectives th at would guide I ts  subsequent administration. 

A measurement o f the extent to which the resultant a llocation of funds 

re flec ted  the expressed In ten t of the leg is la tu re  is one o f the major 

thrusts o f this study. For now, i t  suffices to note that in the 

analyses to fo llow , government w i l l  be treates as an active partic ipant  

in co lle c tive  resource a l lo c a t io n J 3

The Publicness of "Public Goods"

The complexity surrounding the role of government in public  

decision making is not re s tr ic ted  to the dichotomous theories o f  

government as a neutral or p artic ip a tin g  instrument of co lle c tive

^Variants  o f th is  model are a rt icu la ted  by Anthony Downs, An 
Economic Theory of Democracy (New York: Harper and Row, 1957); and
Arthur Haass, ^Systems Design and the P o li t ic a l  Process: A General 
Statement" in Design o f Mater Resource Systems, (Cartridge, Mass.: 
Harvard University Press, 1962), pp. 565-604.

l^For a discussion of some of the deliberating processes which 
underlie decision making by the public sector see Duncan Black (1958), 
op. c i t .
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choice. I t  is also necessary to know the exact nature o f  government's 

p a rtic ip a tio n  in  such choice. Does i t  merely provide guidelines and 

leg is la tion s  governing the behaviour o f  p riva te  actors? Does 1t 

in d ire c t ly  influence policy through f is c a l adjustments, subsidies, 

moral suasion or some conbination o f the above?1*  The exact pattern  

o f involvement depends on the s itu a t io n . In the case under study, the 

spending power o f  Michigan sta te  government was the chosen Instrument 

o f influencing the supply o f recreation services.

Regardless o f  the pattern o f in fluence , any c o lle c t iv e  good

the supply o f which is  d ire c t ly  undertaken or subsidized by the

government w i l l  here be referred  to  as a public good. 15 To be "public"

a good must be "a c o l le c t iv e  good". Peter 0. S te iner (1969 ), who has

presented a very persuasive argument 1n favour o f the above d e f in it io n

comments on c o l le c t iv e  goods as follows:

C o llective  goods arise whenever some segment o f  the public  
c o lle c t iv e ly  wants and is  prepared to pay for a d i f fe re n t  bundle 
o f  goods and services than the unhampered market would produce.
A c o lle c t iv e  good thus requires ( i )  an appreciable d iffe rence in  
e ith e r  q u a li ty  or quantity  between i t  and the a lte rn a t iv e  the 
priva te  market would produce, and ( i i )  a v iab le  demand fo r  the 
di f fe re n c e .16

^These a lte rn a t iv e  polic ies  are only i l l u s t r a t i v e .  For a 
more detailed  discussion o f leg it im ate  powers that government can use 
to  influence resource a lloca tio n  see Raleigh Bari owe, Land Resource 
Economics. (New Jersey: Prentice-Hall In c . ,  1972), Chapter 17. For 
s p e d f ic  reference to  recreation see Marion Clawson and Jack L.
Knetsch, op. c i t . ,  Chapter 14.

15For a s im ila r  but more open-ended d e f in it io n  o f public good 
see William C. Birds a l l ,  "A Study of the Demand fo r  Public Goods" in  
Richard Musgrave, Essays in  Fiscal Federalism, (Washington D. C.: The
Brookings In s t i tu t io n ,  1965), pp 235-292.

^ P e te r  0 . S te in er , "The Public Sector and the Public In te rest"  
in The Analysis and Evaluation o f Public Expenditure: The PP8 System. 
Vol. 1, (Washington D.C.: U.S. Government P rin tin g  O ff ic e ,  1969),
p. 17.



S te in er 's  d e f in it io n  spares economists the burden o f  having 

to  define public goods in terms o f th e ir  technical p ro perties . 17 No 

longer is i t  necessary fo r a good to be only p r iv a te  or public by 

nature. Few goods have such c le a r -c u t  c h a ra c te r is t ic s . Most goods 

are confcinations o f "public" and "private" a ttr ib u te s  and the deter

mination o f the source of supply is  usually based on which a t t r ib u te  

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

as follows:

DDx = ^x-| + <*<*X2 » 

where

DDX = demand fo r  good X = (x^ + x2 )

ddx.| = demand fo r  the p riva te  a t t r ib u te  (x-|) o f  good X

ddX£ = demand fo r  the public a t t r ib u te  (X2 ) o f  good X

Viewed from the production or supply standpoint, the d e f in i 

t ion  also implies that:

= mcx-| + mcX2

where

MĈ  = marginal cost o f  producing good X = ( x-j + X£) 

mcxl = marginal cost o f producing the p r iv a te  a t t r ib u te  (x-|) o f  

good X

mcx2 = marginal cost o f producing the public  a t t r ib u te  (X2 ) o f  

good X.

^ F o r  i l lu s t ra t io n s  of the more r e s t r ic t iv e  d e fin it io n s  o f  
public goods see A lbert Breton, "A Theory of the Demand fo r  Public Goods 
Canadian Journal of Economics and P o l i t ic a l  Science. November, 1966, 
pp. 455-467; and Robert H S tro tz ,  "Two propositions Related to Public  
Goods", Review o f Economics and S ta t is t ic s .  November, 1958, pp. 329-331.
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I f  i t  is  assumed th a t DDx represents the aggregate marginal 

social b en e fit  associated with the consumption o f composite good X, and 

MCx is  the corresponding aggregate marginal cost associated with the 

production o f the same composite good* then given a competitive market 

s tru c tu re , the equi-marginal p r in c ip le  can be used to specify a decision  

ru le  which maximizes public welfare where:

MCX =
1 ftor mcxi + mcx2 = ddx-| + ddx2. ' °

This approach to the nature o f public goods makes i t  unnec

essary fo r  the theory o f  public goods to  be discussed in  terms o f  an 

incomplete and misleading l is t in g  of goods and services which " r ig h t 

f u l l y 11 belong to the public domain. But, probably o f greater advantage 

is the fac t th a t i t  allows q u a n tif ia b le  public goods to be evaluated in  

terms of th e i r  benefits  and the associated costs - a t  lea s t on a 

conceptual le v e l.

The Publicness of Recreation Services 

The growing involvement o f a l l  levels o f government in  

recreation a c t iv i t y  raises a question about the q u a lif ic a t io n s  of 

recreation service as a public good. In keeping with the d e f in i t io n  

o f  a public good given previously, i t  is  not s u f f ic ie n t  that the supply 

of recreation services is pub lic ly  influenced. To q ua lify  as a public  

good 1t  is also necessary that there is an appreciable d iffe ren ce  in  

e i th e r  quantity  or q u a lity  between the public good and the a l te rn a t iv e

l 8In i t s  present form, th is  analysis assumes fixed  proportions
in the production o f  public and p riva te  a ttr ib u te s  o f good X, This 
assumption is  made only fo r  convenience and is  not necessary fo r  the 
v a l id i ty  o f the argument.
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which the private market is producing. The difference may be due to 

location, p rice , c l ie n te le  etc. Furthermore, i t  is necessary that  

there should be a demand fo r that d ifference.

The q ua lity  o f a recreation service is an a t t r ib u te ,  subjec

t iv e ly  perceived by each recreation consumer, which defined his 

re lationship with a p articu la r recreation service. I t  varies with 

individual experiences, tastes and culture among other determinants. 

Consequently, a comparison of the q ua lity  o f public and private  

recreation services is plagued with measurement d i f f ic u l t ie s .  To the 

contrary, i t  is re la t iv e ly  easy to measure “quantity" o f  recreation  

services received by the public 1n terms of the partic ipation  rate o f  

d if fe re n t  socio-economic (or other) grouping. A tes t o f d is s im ila r ity  

between private and public "quantity of recreation" could then be 

conducted with reference to the specific  grouping. Implied in most 

ra tion a liza tions  fo r  public supply o f recreation services is the 

assumption that there is a discernible difference (especially in terms 

of ac cess ib il ity )  between private and public goods -  p a rt ic u la r ly  in  

the short ru n J 9

In the present study, the existence o f a “public good" 

a ttr ib u te  in recreation goods and services w i l l  be taken as given.

Our analytical focus w i l l ,  there fore , be on the effectiveness of the 

ex is ting  arrangements.

l^For an i l lu s tra t io n  o f such a ra t io n a liza t io n  see Katz, 
tyron, Potential fo r  the Recreation and Tourist Industry *he 
P a c if ic  Northwest^ U.S. Department of1 the In te r io r ,  Bonneville Power 
Administration, 1969. p. 14.



CHAPTER I I I

RESEARCH PROCEDURE AND STATISTICAL DESIGN

Population Frame and Data Source

This study involved the analysis of the fund a llocatio n  

process used by the Department of Natural Resources (DNR), in  the 

recreation bond programme. I t  was p rim arily  concerned w ith  the 

problem of determining the extent to which the intended goals of the 

le g is la tu re ,  as transmitted by the DNR, compared with actual perform

ance.

A ll  applications fo r  the bond funding which were e ith e r  

approved or re jected  were potentia l members o f the f i n i t e  population, 

(608 ), fo r  analysis. Actual inclusion in the population frame depended 

on whether the application contained the needed data in  a usable form. 

S p e c if ic a l ly ,  to q u a lify  fo r  inclusion in  the study, an application had 

to be rated by the DNR in terms of each of i ts  evaluation c r i t e r ia .

Only applications submitted to , and processed by the DNR 

between July 1 , 1969 and December 31 , 1971 were analyzed. By the l a t t e r  

date, a large amount of the community portion o f the bond funds had 

already been committed in varying degrees. The temporal l im ita t io n  was 

also due to the fac t th a t a t the time data were co llected  fo r  th is  

study the DNR did not have an up-to-date record o f post-December, 1971, 

transactions in i ts  project f i l e s .  Pro ject records maintained by the 

DNR were the sole primary data source fo r  th is  study.

21



22

Sample Design

Although the use o f  e n t ire  populations e n ta i l  greater data 

handling, I t  1s superior to sampling because o f I t s  a b i l i t y  to  

completely remove sampling e r ro r .  Consequently, there was a conscious 

tendency In th is  study toward the use o f e n tire  populations. In the 

discriminant model, however, the l im ita t io n s  on computer programne 

parameters necessitated the Incorporation of less than the e n t ire  

population in  the analysis. In th a t Instance, adequate precaution was 

taken to minimize bias. As used here, the term "bias" refers to the  

extent to which the mean o f  the frequency d is tr ib u t io n  o f the estimates 

produced by the sample d if fe rs  from the population ch a ra c te r is t ic  which

is being estimated. S p e c if ic a l ly 1 , a biased sampling procedure can be

defined as:

k
6 = Z p ^  ^

1=1

where

= estimate provided by sample s ^ i  = 1 , 2 , . . . , k )

p-j = p ro bab ility  o f  being selected, and

6  ̂ = population value being estimated.
2

A tab le  o f  random numbers as presented by A lvin E. Lewis 

was used to randomly select 138 out o f 531 approved pro jects , w ithout 

replacement, fo r  use In  the d iscrim inant ana lysis . The process was

^W1111am G. Cochran, Sampling Techniques (New York: John
Wiley & Sons, In c . ,  1953), p . 8 .

2Alv1n E. Lewis, B io s ta t is t ic s  (New York: Relnhold Publishing
Corporation, 1966), Table A-V, p .fc ll’.
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repeated u n ti l  every approved project was Included 1n the analysis.

The number o f  unapproved pro jects was w ith in  the computer programme 

speci f l  cation.

In the analyses fo r  sources o f va r ia tio n  in  the mean score, 

every app lication  containing the necessary data in  a usable form was 

included.

Aggregation o f  Data

Section 4 (1) o f Public Act 108 o f 1969 s tip u la ted  th a t funds 

would be a llocated  to regions on a per cap ita  basis. For th is  purpose 

the Act divided the s ta te  o f  Michigan In to  seven regions as shown on 

Table 4 and Figure 1.

Up to  June 30, 1971 projects o r ig in a tin g  w ith in  a region were 

to  be funded up to  the allowable per capita a llocatio n  fo r  the pro ject  

area. Between July 1, 1971 and June 30, 1972 unconvnltted local funds 

were to be pooled into  regional funds and made ava ilab le  to projects  

o rig in a ting  from each o f  the regions. In  cases where there were unused 

regional funds a f te r  June 30, 1972, such funds were to be converted 

In to  s ta te  money "from which grants may be made fo r  any local unit  

pro ject w ith in  the s ta te" .

The m ultip le  units o f  aggregation (counties, regions, s ta te )  

described above complicated the selection o f an an a ly tica l u n it  fo r  

th is  study* While reg io na liza tio n  has the advantage o f  minimizing the 

number o f data units handled, 1t  has the disadvantage o f  creating  

aggregation e r ro r .  This is  a s ta t is t ic a l  e r ro r  a r is ing  from the 

pooling together o f d is s im ila r  magnitudes such th a t:
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TABLE 4 . — Regional groupings fo r  a llo c a tio n  o f the local u n it  portion  
o f  the Michigan recreation bond funds.

Region
Number Counties

Amount 
Allocated ($)

1 A ll the counties of the Upper Peninsula 1 ,173,300

Errmet, Charlevoix, Antrim, Leelanau, Benzie,
Grand Traverse, Kalkaska, Manistee, Wexford,
Missaukee, Osceola, Lake, Mason, Newaygo,
Mecosta and Oceana. 971,400

Cheboygan, Presque Is le s ,  Ostego, Montmorency,
Alpena, Crawford, Oscoda, Alcona, Roscommon,
C lare, Ogemaw, Iosco, Arenac and Gladwin. 525,300

Muskegon, Ottawa, Kent, Montcalm, Ion ia , Eaton,
C lin to n , Ingham, Barry, A llegan, Van Buren,
Kalamazoo, Calhoun, Branch, S t. Joseph, Cass
and Berrien. 7,457,400

Bay, Midland, Is a b e lla ,  G ra t io t ,  Saginaw,
Tuscola, Huron, Sanilac, Lapeer, Genesee, and 
Shiawasee. 3,838,200

Livingston, Oakland, Macomb, St. C la ir ,
Monroe, and Washtenaw 5,809,800

7 Wayne 10,224,600
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where x- = observable value.

To minimize such erro r, each project was ind iv idually  analyzed. 

Regional, county and other aggregates were used only when information 

on related magnitudes was sp e c if ic a lly  required.

The Dependent Variable  

The analysis of funds allocation was aimed at is o la t in g  and 

ranking the variables upon which the decision to approve an application  

fo r grants depended. The dependent variable was, therefore, "approval 

status". With th a t ,  i t  was possible to define a functional re la t io n 

ship such that:

A = A{C)

where

A = approval status, and 

C = c r i te r ia  fo r approval.

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

ing values:

1 = approved

0 = rejected.

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

the re lationship between approval and re jec tio n . Thus i f  "y" 

applications are approved, then (1-y) applications are re jec ted . The

V o r  further discussion see J. Ward, "Hierachical Groupings to 
optimize an objective function", Journal o f American S ta t is t ic a l  Asso- 
c ia t io n , 1963, pp. 236-244.
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dumny dependent variable then vio lates the regression theory assump

tion that given the probability  functions of Y's fo r  given X 's ,  

p(Yi / X i ) ,  "the random variables Y-j are s ta t is t ic a l ly  independent".^

To ensure s ta t is t ic a l  independence and to better simulate the decision 

process used by the Department of Natural Resources, the to ta l score 

of each project (T^) was used as the dependent variable in the 

discriminant analysis. Adjusted to ta l score (S*) was used as the 

dependent variable in the analysis of variance. The rationale fo r  

the adjustment as well as the specifications fo r  both models are given 

in Chapter IV.

Independent Variables 

In th is section the c r i te r ia  used by the Michigan Department 

of Natural Resources (DNR) in determining the approval status o f each 

project w i l l  be discussed.

C itizen Partic ipation

Each community applying fo r grants was requested by the DNR 

to e n lis t  the partic ipation  of i ts  citizens in project selection. 

Hearings and local meetings were the usual methods used in accomplish

ing such partic ipation .

The leg is lature intended that each funded project* to the 

extent possible, contribute toward the satis faction  of the recreation  

needs of the en tire  community in which i t  was located. To ensure that  

a t t r ib u te ,  the DNR made c it izen  p artic ipation  one of the items to be 

evaluated in the determination o f approval status.

4Roland J. Wonnacott and Thomas H. Wonnacott, Econometri cs, 
(New York: John Wiley A Sons In c . ,  1970), p. 15.
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Operating and Administrative Structure

For a fu l l  u t i l iz a t io n  o f the benefits o f a f a c i l i t y ,  i t  was 

necessary that the f a c i l i t y  should be well managed and kept f i t  for  

public use. The extent to which th is function could be carried out 

large ly  depended on a v a i la b i l i ty  of an organized structure recognized 

by, and accountable to ,  the community. Such a body should be s u f f ic ie n t 

ly  f le x ib le  as to o f fe r  leadership in new and creative d irections.  

Typ ica lly , the existence of a local Parks and Recreation Commission or 

any local bo<(y exercising authority over the administration of an 

area's parks and recreation prograrmne 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 d istributed w ithin each community. I t  sought, there

fo re , 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 = (*o + a iY * ,  a0 > 0

a-| < 1

where

C = aggregate personal consumption expenditure

oq = constant intercept

CL| = the marginal propensity to consume
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Y* = disposable personal income ( i . e .  to ta l  personal income 

minus taxes).

A casual examination of the pattern  o f 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 , th is  w r ite r  f i t t e d  a regression 

estim ate as follows:

Y = -918.29 + 56.38X 

where

Y = personal consumption expenditure fo r  recreation ,

$ m il l io n

X = disposable personal income, $ b i l l io n .

The corre la tion  c o e ff ic ie n t  (R) was .9942 and the c o e ff ic ie n t  of 

determination (R^) was .9885. The F s ta t is t ic  (= 3354.3646) was 

s ig n if ic a n t  at p < 0.0005. On the basis of these findings i t  appeared 

th a t  disposable personal income (X) accounted fo r  more than 90 per cent 

o f  the behaviour in  personal consumption expenditure fo r recreation (Y ).  

I f  the above re la tionsh ip  is assumed, i t  could be generalized that the 

poor are less capable of p a rt ic ip a t in g  in recreation consumption than 

the r ic h . Very l i k e l y ,  th is re la tion sh ip  provides the ra tion a le  behind 

the DNR's inclusion o f community "income level"  among the determining 

c r i t e r i a  fo r  approval.

Population Density

This q u a lify in g  c r i te r io n  was used by the DNR to ensure that  

as many people as possible were served by the proposed f a c i l i t i e s .
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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 o f dispos-

fo r  recreation ($ b i l l io n )  able personal income
($ m il l io n )  {%)

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 3.9
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 6 6 .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. c i t . ,  p. 318.
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Accessibi l i  t.y

In addition to the costs o f recreation equipment and user 

fees (where they are ap p lic ab le ), a s ig n if ic a n t p art of the expenditure  

associated with the to ta l recreational experience involves transporta tion  

and re lated  costs {e .g . food and accommodation). The more accessible a 

f a c i l i t y ,  the greater the l ik e l ih o o d  of a high ra te  of usage.^

Defi ciencies

Since the object o f the local programme was to help in a l le v ia 

ting  the recreational needs of Michigan communities, the DNR in s is ted  

that projects fo r  which funds were requested should be designed to meet 

the greatest deficiency of the communities concerned.

P r io r i ty  J u s t i f ic a t io n

Each applicant fo r grants was requested to prepare a 

"recreation plan". Among other th ings , the plan included a documenta

tion  of the recreation needs of each p artic ip a tin g  community. In 

evaluating the approval status o f a p ro ject, th e re fo re ,  the DNR attempted 

to give preference to those pro jects  which represented the most urgent 

recreation need of the community involved.

M ultip le  Use

"M ultip le  use" was the c r i te r io n  used by the DNR to ensure 

the u t i l i z a t io n  of funded f a c i l i t i e s  by various public interests  and 

groups. Accordingly, projects w ith  m ultip le uses were supposed to be

^For fu rth e r  discussion, including some reservations on th is  
assertion, see M. Clawson and Jack L. Knetsch, I b i d . ,  Ch. 5.
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given p r io r i ty  consideration for funding.

Interagency Cooperation

This c r ite r io n  was partly  based on the need to f a c i l i t a t e  the 

spread of project benefits and more importantly on the need to  insure 

the continued a v a i la b i l i ty  of financial support fo r funded projects. 

Preference was given to projects having f inanc ia l support from several 

agencies or organizations.

Weighting and Scoring 

The Department o f Natural Resources (DNR) assigned a weight 

to each of the independent variables discussed above. The weights 

were essen tia lly  a measurement of the re la t iv e  impact which the DNR 

wanted each variable to have in the determination of approval status.

The evaluation c r ite r io n  with the greatest weight was "income 

le v e l" .  The c r i te r ia  with the least weight were "c itizen  p artic ip a 

tion" and "interagency cooperation". The pattern of weight assignment 

seemed to suggest that the DNR's intention was to encourage the 

provision of recreation f a c i l i t ie s  to low income communities, without 

being too meticulous about provision fo r  f a c i l i t y  administration. The 

status of th is assertion w i l l  be discussed in Chapter V.

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

the DNR:

0 = poor: c r i te r io n  does not meet the required standard

1 =■ f a i r :  the required standard is partly met

2 = good: the c r ite r io n  completely meets the required

standard.

The product of each item's score and i t s  assigned weight gave the to ta l
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score fo r  the variable (see Table 6 ) .  The summation of the to ta l  

scores fo r  a l l  the independent variables gave the "Total project Score". 

In other words, fo r each p ro jec t-app lica tion , the to ta l project score 

was determined by:

10
E Z-j cj-f

i = l

where

z-j = score on c r ite r io n  i 

= weight on c r ite r io n  i .

The role of the DNR's pro ject c r i te r ia  as actual determinants o f  

approval status could not be determined by casual observation. A 

detailed analysis was necessary. The following chapter w i l l  be devoted 

to discussing the format of that analysis.



TABLE 6 .--P ro ject application review c r ite r ia .

C rite ria <’ ) (2) (3)
Project F it  Weight Total 

(score) [ ( 1 ) ( 2 ) ]
(0-1-2)

Comments and references

1. Citizen Participation

2. Structure for Administration, 
Operation and Programmes

3. Project Location

4. Income Levels

5. Population Density

6. Access i b i1i ty

3

2

Is there evidence that the coimunity 
has endorsed or participated in the 
selection of this project?

Is there evidence of an organized 
structure to administer the fa c i l i ty  
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 wi l l  project provide 
recreation opportunities fo r low income 
people?

To what extent w ill project serve people 
liv in g  in high density areas?

How accessible is the project to a ll 
users by foo t, automobile or public 
transportation?



TABLE 6 contd.

7, Deficiencies 4

8, P rio rity  Justification  2

9, M ultiple Use 2

10. Interagency cooperation 1

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

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

To what degree wi l l  the project o ffer a 
variety of a c tiv itie s  for year round use?

Is the project sponsored or financia lly  
supported by more than one agency or 
organization? Are there formal in te r
agency agreements?



CHAPTER IV

ANALYTICAL METHODS

One of the principal methods o f analysis used in the study

was the Discriminant Analysis for several groups. The technique was

selected because i t  seemed to be the most applicable ana ly tica l method

for the problem under study. With the discriminant analysis, not only

could re la t iv e  weights of approval c r i te r ia  be determined, but the

to ta l 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 fo r several groups) directs the computation 
of a set of l in e a r  functions fo r  the purpose of c lass ify ing  an 
individual into one of several groups. The input data consist of 
a set of observations fo r  each of the c la ss if ic a t io n  groups; each 
observation consists o f the values o f a set of variab les , and each 
observation contains a value fo r each of the variables.

The group assignment procedure followed is derived from a 
model of a m ultivaria te  normal d is tr ibu tio n  of observations within  
groups such that the covariance matrix is the same fo r  a l l  groups.
An individual is c la ss if ied  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 
fo r which the value is largest. 1

The c la ss if ica t io n  o f objects drawn from a mixed population

1 Kevin Kay and Rodney K irk , BMD05M -  Discriminant Analysis fo r  
Several Groups, CISSR Technical Report Mo. 31, (East Lansing: Michigan 
State University , 1967)

36



37

comprising two d is t in c t  groups of objects e n ta i ls  a r isk  o f  m is c la s s if i -  

cation. Discriminatory analysis seeks to  c la s s ify  d is t in c t  objects in to  

th e i r  appropriate groups while keeping the r is k  o f  m is c las s if ic a tio n  to  

a minimum. To do so is analogous to d iv id ing  a p-dimensional space into  

regions {R] and R2 ) and assigning an object to th a t region which 

accommodates the point representing the measurements associated with  

the p a rt ic u la r  object. The boundary between R-j and R2 is defined by 

the constant like lihood  ra t io .  Thus, fo r  two populations with m u lt i

varia te  normal p robab ility  densities and the same dispersion matrices, 

the like lih o od  ra t io  (o r i t s  logarithm) is :^

£Zo1J[(x^-pi l )(xj-Uij i  > ” fxi "^ i25<xj - Uj2)3 

where = reciprocal of dispersion matrix (ot-jj)

M U , , . . ,U p i  = mean values fo r  f i r s t  group 

Ul2 >**«»^p2 = mean values fo r  second group 

x = measurements a ttr ib u te d  to objects in each group.

The above expression can be rew ritten  as:

where dj = Mj-|-Uj2 ’ ^  = l» 2 , . . . , p )

^ = constant.

Equation (1) divides the p-dimension in space in to  regions R-j and R2

^C. Radhakrishna Rao, Advanced S ta t is t ic a l  Methods in 
Biometric Research. (Darien, Conn: Hafner Publishing Company, 1970), 
pp. 287-288.
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respectively  and thereby minimizes the r is k  of m is c la s s if ic a t io n .3  I t  

is a discriminant function. Those applications fo r  recreation funding 

fo r  which the value on the le ft-hand side o f equation ( 1 ) exceeded a 

chosen constant were assigned to the group fo r  approval; those with  

sm aller values were assigned to the group fo r re je c t io n .  "In the 

p a r t ic u la r  sense implied by the d e r iv a t io n , th is  is a more e f f ic ie n t  

method o f c la s s if ic a t io n  than any other.

S ta t is t ic a l  Model (1)

The operational specification  fo r  the d iscrim inant model 

used in  th is stu4y was as follows:

11
a^X-j ^ Bp) m,n 1 , 2 , . . . , N .

i = l

where

Tm = to ta l  score on pro ject m

ai = estimated re la t iv e  weight assigned to variab le  i 

Xi = variab le  inputs (independent variab les)  

en = random e rro r.

Independent Variables

The following independent variables were used in  the 

discrim inant model:

^For a more deta iled  discussion o f various aspects of the 
above formulation see Rao, ib id . ,  Chapter 8 .

^Oscar Kempthorne, Theodore A, Bancroft, John W. Gowen,
Jay L. Lush (e d s .) ,  S ta t is t ic s  and Mathematics in Biology (Ames, Iowa: 
The Iowa State College Press, 1954), p .75” For a less op tim is tic  view 
o f th is  method of decision making see H. Robbins, "Assymptotically 
subminimax solutions o f Compound S ta t is t ic a l  Decision Problems", in  
Proceedings of the Second Berkeley Symposium in  Mathematical S ta t is t ic s  
and P ro b a b il ity ,  (Berkeley: University  o f  C a lifo rn ia  Press, 1951),
pp. “131-148.
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Xj  = C it izen  p a rt ic ip a t io n

Xg = Adm inistrative structure

Xg = Interagency cooperation

X-jo = Income levels

X ji = Population density

X-J2 = A c c e s s ib il i ty

X ^  = Deficiencies

X14 = P r io r i ty  ju s t i f ic a t io n

X]5  = M u ltip le  use

X]6  = Interagency cooperation

X2 i = Funds a v a i la b i l i t y .

The f i r s t  ten variables (X7 to X-jg) were defined in Chapter 

I I I .  They were identica l variables to those used by the DNR as the 

" c r i t e r ia  fo r  p ro ject evaluation". Fund a v a i la b i l i t y  (X21 ) was 

included in the study to te s t  the extent to which the re la tion sh ip  

between requested and ex is tin g  funds influenced approval decisions. 

X21 was, th ere fo re , a transformed variab le  defined as Xg/X2 0 * 

where

Xg = Grants requested, dollars

x20 = Available funds a t  review period.

"Approval status" (X^g) was used to id e n tify  DNR's approved and 

re jected  projects as follows:

Xjg = 1 i f  approved

= 0 i f  re jec ted .

The resu lts  of the analysis using the discrim inant model are  

discussed in Chapter V.
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S ta t is t ic a l  Model (2 )

The second major model used in the stucfy was the Analysis o f  

Variance- This model was used to te s t  the e f fe c t  o f  selected indepen

dent variables which were sets o f unordered c a t e g o r i e s ^  on the DNR's

a llo c a tio n  decisions.

Independent Variables

The independent variables used in  the model were:

Xg = Project Type

= 1 i f  development pro ject

= 2 i f  acquisition and development

= 3 i f  acquisition

X3 = County id e n t i f ic a t io n  (see Appendix B fo r  l is t in g )

X4 = Regional id e n t i f ic a t io n  {as defined in Chapter I )

X5 = F a c i l i ty  type

= 03 i f  courts (tennis e tc . )

= 04 i f  f i e ld

= 07 i f  marinas/beach

= 09 i f  outdoor education centre

10 i f  park development 

= 11 i f  play area ( t o t - lo ts  e tc . )

= 12 i f  play equipment

= 13 i f  pools

= 15 i f  recreation center

= 16 i f  roads, parking lo ts  or bridges

^These are variables which range over various categories 
without any p o s s ib i l i ty  of th e i r  being ordered.
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X5 = 17 i f  shelter (bandshell e tc .)

= 18 i f  ice rink

= 19 i f  ski area

Xg = Project reviewer.

Each project application review sheet was supposed to bear 

the in i t i a ls  o f the reviewer. Of the 608 projects included in the 

study, only 54 had unidentified or no reviewer's id e n t if ic a t io n . Those 

w il l  be hereafte r referred to as projects with "unidentified reviewers" 

in contrast to " id e n tif ie d  reviewers" for the remaining projects. In 

a l l ,  20 reviewers were id e n t i f ie d .  The projects with unidentified  

reviewers were put into one category. Two seperate tests were then 

conducted on "Project Reviewer", Xg. One tes t used a l l  reviewers 

( id e n t if ie d  and unidentified) as the independent variable; the other 

tes t used only the id en tif ied  reviewers.

An uncoded variable , X], corresponding to the f i l e  number 

kept by the DNR was used to id e n tify  each pro ject.

The Dependent Variable

As in the discrim inint analysis, to ta l project score, (T ) ,  

was the dependent variable. However, since th is  section of the study 

was aimed at explaining the varia tion in project scores, i t  was 

considered necessary to make adjustments fo r "standardized scores".

Of the ten "project evaluation c r i te r ia "  used by the DNR (see Table 6 ) ,  

"Income le v e l" ,  X10 , and population density, X n  , 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 tes t of score variance to those c r i te r ia
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TABLE 7 .— The Department of Natural Resources' Regional Standards 
fo r  scoring "Income Level" and "Population Density"

Region Income Level Population Density

Score Score
Range ($) ( F i t ) Range ( F i t )

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 1
4000 - 2 1500 + 2

3 5000 + 0 500 - 0
4000 - 5000 1 500 - 1500 1
4000 - 2 1500 + 2

4 5500 + 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 1 2000 -  4000 1
5000 - 2 4000 + 2

7 6500 + 0 3000 - 0
5000 - 6500 1 3000 - 5000 1
5000 - 2 5000 - 2
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which were su b jective ly  evaluated, the dependent v a r ia b le , (T)» was 

redefined as:

S* = T -  (X1Q + Xu )

where S* is the adjusted to ta l score.

Specifications fo r  Model (2)

The model specified fo r  analyzing the v a r ia t io n  in  S* was as

fo llow s:

sTj = y + ai  + Ei j  
where

U = o vera ll population mean 

â  = e f fe c t  due to i th independent variab le  

= e rro r  term.

An F s t a t is t i c  was then used to te s t how s t a t is t i c a l l y  

s ig n if ic a n t  each o f  the independent variables contributed to the 

varia tio n  in S*. The results o f  the te s t would be reported in Chapter 

V.

Significance Level 

A significance level o f 0.05 was selected fo r  a l l  s ta t is t ic a l  

tests  conducted in  the study. This indicated th a t th is  author was 

w il l in g  to to le ra te  5% p ro ba b ility  o f  re jec ting  a n u ll hypothesis when 

i t  was tru e . The results o f the te s t  were intended to  be used p rim a rily  

as guides to fu tu re  decision making and research on c o lle c t iv e  resource 

a llo c a tio n . With those uses in  mind, a = 0.05 was considered to le ra b le .
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Computer Analysis

The data were key-punched on data processing cards and 

analyzed on Michigan State U n ivers ity 's  CDC 3600 computer (see processed 

data in Appendix C). Two routines were used in the analysis: the BMD05M 

routine fo r  Discriminant Analysis fo r  Several Groups and the UNEQ1 

routine fo r the One-way Analysis o f Variance with unequal number of 

repli cations.

The BMD05M computed the d iscrim inant functions and c la s s if ie d  

the input data in to  "approved" and "rejected" groups.

UNEQ1 was used to calculate the Analysis of Variance Table fo r  

each of the f ive  independent variables defined e a r l ie r  (see pages 40 

and 41 above). Basic s ta t is t ic s  such as the frequency, sum, mean, 

standard deviation , sum o f squares, and sum o f square deviations from 

the mean were also calculated fo r  each independent variab le .

Analysis o f Revealed Preference 
fo r  Recreation F a c i l i t ie s

This section o f the analysis was aimed a t providing information  

on regional concentration patterns fo r  those recreation f a c i l i t i e s  fo r  

which funding was requested, A c o e ff ic ie n t  o f  lo c a liza t io n  model was 

used to calculate an index o f in terreg iona l preferences fo r each o f the 

recreation f a c i l i t i e s .  A c o e ff ic ie n t  of "0" would mean th a t inhabitants  

of a l l  the regions in Michigan had the same revealed preference fo r  the 

p a rt ic u la r  f a c i l i t y  being examined. On the other hand, a c o e ff ic ie n t  

of " 1" would indicate th at the revealed preference fo r the f a c i l i t y  was 

e n t i re ly  concentrated 1n one region.

The c o e ff ic ie n t  o f lo c a liz a t io n  (L i )  was defined as:
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L-j = L [e-jj - e j j  /  100 fo r e i th e r  (e-jj -  e j )  > 0 
J

or

<ei j  ~ ej> < ° *

where*’

= percentage o f the state-w ide recreation projects which 

were in  region j  

e^j = percentage share of recreation f a c i l i t y  type i in 

region j

E-jj = number of recreation  f a c i l i t i e s  of type i in region j  

E = to ta l number o f recreation f a c i l i t i e s  used in the study 

Q R
= E £ { E i j  )

1=1 j= l

Ej = number of a l l  recreation f a c i l i t i e s  located w ith in  

region j

Q
= E ( E i j )

1 =  1

Ei = to ta l number o f recreation f a c i l i t i e s  which were o f  

type i 

R
= £ ( E i j )

j  = l

R = number o f  recreation  f a c i l i t i e s  {see d e f in it io n  o f Xg 

given e a r l ie r  in  th is chapter).

^Based on notes from Daniel Chappelle's lectures on "Regional 
Science Methods", Michigan State  U nivers ity , 1972.
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Q = number of regions.

The pattern  o f  revealed preferences fo r recreation f a c i l i t i e s  

w i l l  be discussed, along with other re s u lts , in the next chapter.



CHAPTER V

RESULTS AND DISCUSSION

Two major models were used in the study. The f i r s t  was the 

discriminant analysis fo r several groups and the second was the one 

way analysis o f  variance with unequal subclasses. The specifications  

fo r  each of the models were given in  Chapter IV. The presentation  

o f  the results as well as the attendant discussion to be given in th is  

chapter w i l l  be organized in  two sections - one fo r  each model. In 

addition, the results of the analysis o f revealed preference fo r  

recreation f a c i l i t i e s  w i l l  be seperately discussed.

Discriminant Analysis

The main purpose o f  th is  portion o f the analysis was to  

s t a t is t ic a l ly  a llo ca te  each application fo r  public  recreation funding 

to  e ith er the "approved" or "rejected" group. I t  was also the 

intention of th is  phase o f the study to estimate the weight o f  each o f  

the eleven independent variables used in the study. In other words, 

i t  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 i t  was considered 

necessary to f i r s t  determine whether the mean values were, in  fa c t ,  

the same in the "approved" and "rejected" groups fo r the eleven

47
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independent variables. The Generalized Mahalonobis s ta t is t ic ^ ,  

calculated fo r this purpose, was found to be 244.72303. When in te r 

preted in a sampling d is tr ibu tion  of chi square^ (x^; d . f .  * H i  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 fo r approval or for re jec tio n . Thus, 

two discriminant functions were computed, one for each group, as 

follows :

YA = -  32 .78823 + 1 . 79320X1 + 3 .0 3 1 55X2 + 0 .3 1 4 12 X 3 + 1 .83545X4 

+ 1.20303X5 + 2 .2 0 8 53 X 6 + 1 .3 9 8 2 6 X ? + 0 .92464X 8 + 3.15443Xg 

+ 4.36614X10 + 17 .61639Xn

and

YR = -  20 .11948  + 1 .4 5 1 8 4 X 1 + 2 .9 0 6 7 3 X 2 -  0 .26378X3 + 1 .47964X4 

+ G .67378X5 + 1 . 8 3 7 9 7Xg + 0 .99589X7  + 0 .65137X 8 + 2 .50523Xg 

+ 4 .47037X10 + 26 .13221Xn

^Named a f te r  P. N. Mahalonobis who introduced th is  method of 
distinguishing between m ultivariate populations in p-space. For the 
s im ila r i ty  among the D2, the Hotelling T2, and the Snedecor F s ta t is t ic s  
see H. C. Fryer, Concepts and Methods o f Experimental S ta t is t ic s , 
{Boston: Allyn and Bacon In c .,  1966), pp. 519-526. For P. C.
Mahal onobis' contribution to the development of discriminatory analysis 
see M. G. Kendall, A Course in M u lt iva ria te  Analysis, (London: Charles
G r i f f in  & Company L td . ,  1957), pp. 111-116.

^Since our in te re s t was mainly in determining differences in 
terms o f assignments in to  categories which were specified  in the nominal 
scale , x2 was chosen over the more powerful but more re s tr ic t iv e  
parametric tests o f  differences.
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where Ya “ discriminant function fo r  "approved" population,

Yp = discrim inant function fo r  "rejected" population,

X-j, X2 , . . . » X 11 = independent variables indentica l to

variables X7 to  X*|g and X21 as specified  

on page 39.

The co e ff ic ie n ts  o f  Y/\ and Yr can be viewed as the weights o f  

each o f the X/\-j, Xrj , ( i » j ,  = 1 , . . . , 1 1 )  variables used in determining 

approval s ta tus . Table 8 compares the s t a t is t i c a l l y  f i t t e d  weights to  

those o f the Department o f  Natural Resources (DNR). I t  can be seen th at  

whereas the DNR thought that "income lev e l"  was the most important 

c r ite r io n  in determining approval sta tus , in  a c tu a l i ty ,  the most 

important s ingle  determinant of approval (o r  re jec tio n ) was the 

a v a i la b i l i t y  o f  funds, followed by "interagency cooperation". The 

p r io r i ty  ordering o f the other variables are shown on the ta b le .

However, i t  is worth noting that "project location" which was intended

by the DNR to have a th ird  p r io r i ty  in influencing approval s ta tus , had 

in fact the least ( 11th ) e f fe c t  on the outcome of each pro ject evaluated. 

The general pattern of p r io r i ty  ordering was validated by three follow  

up analyses conducted on the rest of the study population. The results  

of each of the rep lications are compared with the DNR weights in 

Appendix D.

Thus, i f  the in tention  o f the DNR was to encourage the location  

of projects in ,  or near to , low income level comnunities there is no 

evidence th a t top p r io r i ty  was given to those c r i te r ia  in the actual 

evaluation process.

Each application  was c la s s if ie d  as "rejected" or "approved"
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x7 1.00 5 1.79 7 1.45

* 8 2.00 4 3.03 4 2.91

*9 3.00 3 0.31 11 -0.26

x10 5.00 1 1.84 6 1.48

X11 3.00 3 1.20 9 0.67

x12 2.00 4 2.21 5 1.84

X13 4.00 2 1.40 8 1.00

X u 2.00 4 0.92 10 0.65

x15 2.00 4 3.15 3 2.51

x16 1.00 5 4.87 2 4.47

* 2 1 n.a. n.a. 17.62 1 26.13

decimal places

on was not e x p lic it ly  used as an evaluation criterion by
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on the basis o f the re la t iv e  magnitudes o f Y  ̂ and Yr associated with  

the p a r t ic u la r  app lication . Due to i ts  length , the tab le  fo r  the 

evaluation of the c la s s if ic a t io n  function fo r  each case is placed in 

the appendix (see Appendix E ). However, a c la s s if ic a t io n  matrix  

summarizing the placement of the grant applications analyzed in th is  

study is shown on Table 9.

I t  can be observed from Table 9 th a t out o f the 138 DNR 

approved applications included in this study, only two were s ta t is 

t i c a l l y  c la s s if ie d  fo r re jec tio n * This shows a b e tte r  than 98 per 

cent precision fo r  the DNR's decision on approved pro jects . "Precision" 

as used here, refers to the extent with which repeated measurements of 

the same quantity  c lu ster around one another.

The Department o f  Natural Resources’ (DNR's) decision on 

rejected projects was not as strongly confirmed by our s ta t is t ic a l  

resu lts . Twenty three o f the seventy seven projects re jected  by the 

DNR were found to m erit approval on the basis o f the independent 

variables used in the study.

In order to confirm the above findings s im ila r  analyses were 

conducted on three random samples making up the rest o f the study 

population. The results o f the follow up tests  closely p ara lle le d  the 

orig in a l find ings. The c la s s if ic a t io n  matrices fo r  the three follow up

analyses are shown in Appendix F.

To v e r i fy  whether the apparent differences between the DNR

and the s ta t is t ic a l  c la s s if ic a t io n s  were s ig n if ic a n t  i t  was hypothesized 

that there was no discrepancy between the two c la s s if ic a t io n s .  The 

re jec tio n  leve l fo r the null hypothesis was set at p < 0.05 (see page 

43). The x2 d is tr ib u t io n  used in the te s t  suggested the re jec tio n  o f
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TABLE 9 .— A C la s s if ic a t io n  M atrix  fo r  Approved and Rejected Projects

Function

Approval
Status

ya yr YA + Yr

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 th a t  there was a 

difference between the two c la s s if ic a t io n s  which could not be 

attr ib u ted  to chance alone.

The search fo r  a p a r t ia l  explanation o f  th is  discrepancy is 

the thrust o f  the analysis reported in the following section.

Analysis of Probable Sources of Varia tion

A one-way analysis of variance with unequal subclasses was 

used to te s t  the extent to which regional d iffe ren ces , county 

d ifferences, pro ject type, f a c i l i t y  type and differences among reviewers 

affected the adjusted score o f each app lication . The ra t io n a le  for  

adjusting the dependent variab le  ( to ta l  score) together w ith  other 

specifications o f th is  model were given in Chapter IV.

The null hypothesis fo r  th is phase of the analysis was that  

variations in the adjusted scores were not due to  the d i f fe re n t  mean 

tendencies o f the component units o f the independent va ria b les . In 

mathematical form, the research hypothesis was the statement that:

K1 * ^2 J* ^n.

Hence the n u ll hypothesis: y-| = U2 = , • - - >  fo r  each independent 

variab le , where 1 , = independent variab le  categories.

An F s ta t is t ic  was then used to te s t the null hypothesis.

The re jec tio n  was specified  at p < 0.05. Table 10 shows the sums of 

squared deviation (SS), the applicable degrees o f freedom ( d . f . ) ,  

mean squares (MS), F s t a t is t ic  fo r  tes tin g  the null hypothesis for 

each independent variab le , the approximate s ign ificance p ro b a b ility  

fo r each F s t a t is t i c  and eta (n)  co e ffic ien ts  which explain  how much 

of the to ta l  sum of square deviation from the overa ll mean is  accounted



TABLE 10.—Analysis of Variance Table for 5 Independent Variables . 1

Independent 
Vari ables

Source of 
Variance

ss d . f . MS F P R2

Project Type (X2 ) B 105.118 2 52.559 2.551 0.079 0.008
U 12,466.045 605 20.606
T 12,571.763 607

County ( X-s) 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 i  1.395 0.214 0.014
U 12,399.123 601 20.631
T 12,571.763 607

Facility  Type (X5 ) B 722.346 1 2 60.196 3.023 0.0005 0.058
W 11,849.417 595 19.915
T 12,571.763 607

Reviewer (X l8 ) B 1,264.328 2 0 63.216 3.282 0.0005 0 . 1 0 1
( 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 10,687.241 533 20.051

T 1', ,916.661 550

1 Figures 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.
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fo r  by the seperate category means. Thus eta (r\) c o e ff ic ie n ts  in 

th is  case serve the same purpose as the c o e ff ic ie n t  o f determination  

( r2 ). The more fa m il ia r  R̂  notation is used in the ta b le  and in the 

rest of th is  chapter.

The resu lts  of the analysis are as follows:

1. The frequency d is tr ib u tio n  o f the applications indicated that 

525 were fo r  "development" as against 63 fo r  "acquisition  and 

development", and only 20 fo r  "acquisition". However, 

regardless of the disproportionate d is tr ib u t io n ,  the results  

showed th a t  Project Type (X2 ) did not s ig n i f ic a n t ly  a ffe c t  

how the applications were scored. The F value fo r  "project 

type" was 2.551 and the s ign ificance p ro b a b il ity  fo r  the F 

was 0 .079 . The value was 0.008. The nu ll hypothesis was 

not re jec ted .

2. County o f  o rig in  s ig n if ic a n t ly  accounted fo r  va r ia tio n  in 

pro ject scores. The F value fo r  “County", (X3 ) ,  was 2.645. 

This was s ig n if ic a n t  a t p < 0.0005. The R̂  value was 0.272. 

The hypothesis was re jected .

3. The region from which an application  orig inated  was not 

found to have any s ig n if ic a n t  e f fe c t  on how the application  

was scored. The F s t a t is t ic  fo r  "region", (X4 ) ,  was 1.395 

and i t s  significance p ro bab ility  was p = 0 .214 . The value 

was 0.0137. The null hypothesis was not re jec te d .

4. Grants were requested fo r the acquisition and/or development 

of d i f fe r e n t  types of recreation f a c i l i t i e s .  The study showed 

th a t " f a c i l i t y  type", (X5 ) , s ig n if ic a n t ly  accounted fo r  

v a r ia t io n  in project scores. The F value fo r  " f a c i l i t y  type"
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was 3.023 with a significance p robab ility  of p < 0.0005 and 

an R2 value of 0.058. The null hypothesis was rejected.

5. "Reviewers" s ig n if ic a n t ly  accounted fo r variations in project 

scores. Two sets of tests were conducted using " id e n tif ie d  

reviewers" and " id e n tif ie d  and unidentified  reviewers" as the 

independent variables. Table 11 shows the d is tr ibu tion  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 

id e n t i f ie d ,  the F s ta t is t ic  was 3.607 with a significance  

probability  of p < 0.005 and an R2 value of 0.103. For a l l  

608 projects (with and without id e n tif ie d  reviewers) included 

in the stu<iy, the F s ta t is t ic  was 3.282. The significance  

probability  was p < 0.0005 with an R2 value of 0.101. I t  

was, therefore, evident that whether or not an adjustment was 

made fo r the 54 projects whose reviewers were not id e n t i f ie d ,  

Reviewer, ( Xi8 )» was a s ta t is t ic a l ly  s ig n if ica n t variable.

The null hypothesis was, there fore , rejected.

Revealed Preference fo r  F a c il i ty  Types 

The co effic ien t of loca liza tio n  fo r each recreation f a c i l i t y  

is shown on Table 12. I t  could be seen that the most localized  

f a c i l i t i e s  were "Roads e tc ." ,  "Outdoor Education Center", "Play Equip

ment", and "Ski Area". To the contrary, the least localized ( i . e .  most 

dispersed) f a c i l i t ie s  were "Park Development" and "Field". In other 

words, most regions in Michigan requested bond money to finance park 

and/or f ie ld  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 .

Reviewers (X-jg)1 Frequency Mean Score*

1 54 26
2 7 26
3 1 28
4 16 30
5 57 29
6 146 28
7 1 30
8 90 29
9 7 27

10 43 31
11 2 23
12 1 29
13 1 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.

^Projects whose reviewers could not be identified  were assigned nunfeer 23. All other reviewers 
were identified .
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TABLE 12.— Coeffic ients o f Localization fo r  Recreation F a c i l i t ie s  in 
Mi chi gan.

F a c i l i ty Id e n t i f ic a t io n
Number

C o effic ien t o f  
Localization  (L^)

Courts 03 .41

F ie ld 04 .16

Marinas/Beach 07 .44

Outdoor Education Center 09 .88

Park Development 10 .1

Play Area 11 .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 fo r  purchasing pi Ay equipment. The high concentration in the 

revealed preference fo r  ski area could have been due to the fac t that 

the topography of some regions of the s ta te  are more su itab le  than 

others fo r  that kind of recreation a c t iv i ty .



CHAPTER VI

CONCLUSIONS AND RECOMMENDATIONS

This study was an attempt to evaluate a public decision-making 

process outside the market mechanism. To the extent th a t part o f the 

to ta l  cost o f proposed projects had to be loca lly  funded, pro ject  

applications were revelations o f community e f fe c t iv e  demand fo r  public 

recreation. The actual supply o f recreation was, however, contingent 

on project approval fo r  s ta te  f in a n c ia l support; the s ta te  o f Michigan 

assumed a maximum of 80 per cent o f  the to ta l  cost. Thus, the decision 

to "approve" or "re ject"  a p ro jec t was one o f great economic s ig n i f i 

cance. In the aggregate, i t  determined in p a r t ,  the responsiveness of  

pub lic ly  supplied recreation f a c i l i t i e s  to the expressed demand fo r  

such services. The nature o f the decision-making also had some d is t r i 

butive im p lications. Since Public Act 108 of 1969, Sec. 7 (2 ) ,  requested 

approval to  be made on "a p r io r i t y  o f need basis", the decision to 

approve or re je c t  implied a judgement regarding the recreation needs of 

each p a r t ic ip a t in g  conmunity. The study attempted to assess the pattern  

of grant a lloca tio n  as well as the inputs o f some independent variables.

The conclusions and recommendations which fo llow  are based only 

on the analyses and s t a t is t ic a l  results a r is ing  from th is  study. In so 

doing, i t  should be rea lized  th a t decision-making is not a unidimen

sional undertaking. However, since the variables used in  the stu<(y were

60
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prim arily  those defined by the Department of Natural Resources as the 

" c r ite r ia "  fo r  evaluation, i t  would seem proper to hold a l l  other 

variables constant.

CONCLUSIONS

1. The population o f approved projects was found to be d if fe re n t  

from that o f rejected projects. The c la ss if ica tio n  o f 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 re jected.

2. More than 98 per cent of the applications approved by the 

Department o f Natural Resources (DNR) were also s t a t is t ic a l ly  

c lass ified  as "approved" by the computer programme used in the 

study. However, 29.87 per cent o f  the projects re jected by 

the DNR were found to have q u a lif ie d  fo r  "approval". By 

re jecting  th at many applications when they should have been 

approved, i t  would seem that the DNR was excessively cautious 

in i ts  decision-making, probably because of budget constraint. 

The hypothesis that the s ta tis t ica lly -determ ined  decision on 

approval status would not s ig n if ic a n t ly  d i f fe r  from that o f the 

DNR was therefore rejected.

3. "County", " F a c i l i ty  Type" and "Reviewers" appear to be s ign i

f ican t sources o f variation in the to ta l score assigned to 

each application fo r  funding. Although s ta t is t ic a l ly  s ig n i f i 

cant, none o f the three explanatory variables had a coeffic ien t  

of determination (R^) s u f f ic ie n t ly  high as to adequately 

account fo r  the variation in score values. The highest R̂  was
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0.272 fo r  "County" and the least was 0.058 fo r  "Reviewer".

In e f fe c t ,  while the variables might have partly  accounted 

fo r  some of the va r ia tio n  around the mean o f  the score values, 

other variables not included in th is  study also contributed  

to  the score variance.

4. The analysis o f " c r i t e r ia  for pro ject evaluation" did not

confirm the p r io r i ty  ordering claimed by the DNR. Whereas the 

Department of Natural Resources' weights suggested th a t  top 

p r io r i ty  would be given to projects in  low income and 

re c re a t io n -d e fic ie n t  communities, the actual a llo c a tio n  

pattern  suggested th a t top p r io r i ty  was given to projects  

which rated highly in  "interagency cooperation", "m ultip le  

use", and "structure fo r  adm in istration". "P r io r i ty  

ju s t i f ic a t io n "  and "project location" were the least i n f lu 

e n t ia l  c r i t e r ia .  I t  was observed th a t  the three top p r io r i ty  

va ria b les , ("interagency cooperation", "m ultip le  use", and 

"structure fo r  adm inistration") were e ff ic ie n c y  ind ica to rs .  

They showed the extent to which a proposed project was to 

continue to receive adm inistrative and f inanc ia l support on 

the local le v e l .  I t  was not obvious that community need fo r  

recreation  was the primary determinant o f approval sta tus .

RECOMMENDATIONS

1. This study was meant in  part to  be introductory to fu ture  

research in the subject area. Further inquiry  in to  the 

methodology and adm in istra tive  im plications o f an increasing  

use of q u a n tita t ive  methods in decision making is strongly



urged. The application of such techniques to decision making 

processes would not only standardize decision ru les , but would 

also allow administrators and analysts more time fo r  

non-programned decision making.

The c o n f l ic t  between e ff ic ie n c y  and d is tr ib u t io n  as policy  

c r i t e r ia  fo r  public resource a lloca tio n  was discussed in  the 

early  part o f th is chapter. The present s ta te  o f knowledge 

in economic profession does not allow fo r a conclusive 

d e f in it io n  o f  the optimal t ra d e -o f f  between e f f ic ie n c y  and 

d is tr ib u t io n . Such knowledge is  very necessary. Until there  

is an optimal index so defined -  in  operational terms - the 

e f f ic ie n c y /d is t r ib u t io n  mix w i l l  continue to  be a function of  

ta s te ,  ideology, and "good judgement" o f po licy  makers.

Although some independent variables were shown to have 

s ig n if ic a n t ly  accounted fo r  the varia tion  in  to ta l  score, the  

exact pattern o f ,  and the ra tio n a le  fo r ,  those variations need 

fu rthe r investig ation .

More knowledge is needed on the impact of the public recreation  

project on the p riva te  sector o f the Michigan recreation  

industry. Do public and private  recreation projects q u a li 

ta t iv e ly  belong to the same population? Is the structure o f  

th e i r  re la tion sh ip  complementary or competitive? Hew does 

public p a rt ic ip a tio n  a f fe c t  the conduct and performance of  

the p riva te  recreation industry? These and s im ila r  questions 

deserve fu rth e r  c la r i f ic a t io n .

I t  is suggested that the economic f e a s ib i l i t y  o f the 

recreation bond programme be studied. Accurate information



in th is  regard would show how the returns on the recreation  

bond prograrme compare with the market rate o f in te re s t .  

Given such inform ation, i t  would be possible, at lea s t in  

theory, to compute the nominal costs and benefits o f  the 

bond programme to Michigan residents. The recommended study 

should be conducted a f t e r  each subsidized f a c i l i t y  has been 

in  operation fo r a t least f iv e  years , so as to allow fo r  

discern ib le  "production" and "consumption" c h a ra c te r is t ic s .  

F in a l ly ,  i t  is  the opinion of th is  author that the princ ipa l  

model used in th is  study - the discrim inant analysis fo r  

several groups - holds great po ten tia l fo r social science 

research. I ts  use in c la s s if ic a to ry  experiments is strongly  

recommended.
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TABLE 13 .— Counties and County Id e n t i f ic a t io n  Numbers

County Id e n t i f ic a t io n
Nunfcer

A1cona 01

A1 ger 02

Allegan 03

Alpena 04

Antrim 05

Arenac 06

Baraga 07

Barry 08

Bay 09

Benzie 10

Berrien 11

Branch 12

Calhoun 13

Cass 14

Charlevoix 15

Cheboygan 16

Chi ppewa 17

Clare 18

Cl i nton 19

Crawford 20

Del ta 21

Dickinson 22

Eaton 23

County Id e n t i f ic a t io n
Number

Emmet 24

Genesse 25

G1adwin 26

Gogebic 27

Grand Traverse 28

G ratio t 29

Hi 11sdale 30

Houghton 31

Huron 32

Ingham 33

Ioni a 34

Iosco 35

Iron 36

Isabel la 37

Jackson 38

Kalamazoo 39

Kalkaska 40

Kent 41

Keweenaw 42

Lake 43

Lapeer 44

Leelanau 45

Lenawee 46
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TABLE 13.- contd.

Livingston 47 St. C la ir

Luce 48 St. Joseph

Mackinac 49 Saginaw

Maconfc 50 Sanilac

Manistee 51 Schoolcraft

Marquette 52 Shiawassee

Mason 53 Tuscola

Mecosta 54 Van Buren

Menominee 55 Washtenaw

Midland 56 Wayne

Missaukee 57 Wexford

Monroe 58

Montcalm 59

Montmorency 60

Muskegon 61

Newaygo 62

Oakland 63

Oceana 64

Ogemaw 65

Ontonagon 66

Os ceola 67

Oscoda 68

Otsego 69

Ottawa 70

Presque Is le 71

Ros common 72

73

74

75

76

77

78

79

80

81

82

83
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TABLE 14.— Table of Values fo r Project Characteristics and Evaluation 
Variables.
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0 3 8 7 0 63 6 10 0 0 0 4 0 3 0 2 4 6 00 0 4 8 4 4 2 34 23 1 0 4 2 8 8 8 9 2

0 3 5 * 0 63 *o 10 no I 7600 2 4 6 CO 0 4 B 4 4 2 34 23 1 0 4 2 8 8 8 9 2

0 8 3 7  1 6 3 6 10 G 025550 p 4 6 CO 3 2 8 4 4 2 35 23 1 0 3 2 0 9 4 7 5

1 1220 63 6 10 0 0 2 3 4 0 0 1 4 6 05 3 4 a 2 4 2 36 23 1 O 1 5 2 4 9 9 6

1 1210 6 3 6 10 0 0 2 5 2 0 0 1 4 6 03 4 e 2 4 1 30 23 1 0 1 5 2 4 9 9 6

0 1 3 4 0 50 6 10 0 0 1 9 4 7 2 0 4 6 00 6 2 a 2 4 2 34 23 1 0 5 8 0 2 6 6 8

0 1 3 3 0 50 6 10 0 0 1 4 5 4 5 0 4 6 00 6 2 a 2 2 2 32 23 1 0 5 8 0 2 6 6 8

0 7 6 7 0 50 6 15 0 0 1 5 5 0 0 I 4 6 05 O 4 a 4 4 2 38 23 1 0 3 2 0 9 4 7 5
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TABLE 14.— contd.

0 6 0 ?n 5 9 6 0 4 0 0 0 2 4 0 0 0 4 6 05
0 ? 3 ? 0 5 9 6 1 0 OO l?ooo O 4 6 00
0 2 3 * 3 59 6 1 1 0 0 0 1 9 2 0 O 4 6 05
0 2 3 * 0 5 8 6 I ? 0002000 2 4 6 05

59 6 13 O O l 2 0 0 0 O 4 3 t O
0981  O 21 1 1 1 0 0 0 3 4 0 1 1 ? O 05
O863O 24 2 04 0 0 0 5 0 0 0 2 2 6 05

0 5 0 7 ? 1 1 4 0 7 0 0 3 2 0 0 0 2 4 3 05
0 7 8 * 0 41 4 1 1 o o n i600 1 2 0 05
1 04*70 6 3 6 1 0 O O l2 5 0 0 2 4 3 OO
104^0 6 3 6 1 0 0 0 1 2 5 0 0 2 4 6 OO
10430 6 3 6 1 0 O O l2 5 0 0 2 4 6 00
1 0 4 * 0 6 3 6 IO OO12 50 0 2 4 6 00
02  1 *2 41 4 1 0 0 1 7 4 4 0 0 0 4 3 00
104Q6 6 3 6 1 O 0 0 1 2 5 0 0 2 4 6 00
1 0 3 * 0 6 3 6 1 0 0 0 1 2 5 0 0 2 4 6 00
096f>6 6 3 6 1 0 O 1 5 00 0 0 2 4 3 OO
004flO 5 9 6 I o 0 0 0 7 6 0 0 1 2 6 03
0 2 6 4 0 3 3 4 1 0 0 0 5 3 0 0 0 1 2 3 05
0 5 3 * 0 16 3 16 OO1? 0 0 0 O 4 6 05
0 3 8 * " 7 0 4 1 O 0 0 1 9 2 0 0 ? 2 6 10
04 I  fjO 7 5 5 1 0 0 0 3 2 0 0 0 1 4 3 05
0 7 8 * 0 37 5 IO 0 0 0 3 6 8 0 1 4 3 10
0 5 1 * ? 8 2 7 1 0 0 0 4 0 0 0 0 1 4 3 00
0 4 4 * 2 6 2 7 11 0 0 4 8 0 0 0 1 4 3 00
0 9 5 o 0 17 I 04 0 0 0 6 6 9 5 1 2 6 05
0 8 4  t 0 3 3 4 I i O O l5 9 0 0 2 4 O 05
0 8 ? * ? 4 7 6 04 0 0 5 ^ 0 0 0 0 ? 6 05
0 9 6 7 0 6 3 6 0 7 0 0 0 0 6 0 0 2 2 6 05
096ftO 6 3 6 1 0 OOI?B6B 2 2 6 05
0 2 1 7 ? 4 1 4 IO 0 0 5 0 8 9 0 0 4 0 CO
0 2 1 * 2 4 1 4 10 0 0 3 9 * 4 0 0 4 0 oo
0 2 7 * ? 25 5 11 0 1 2 6 6 0 0 2 4 6 00
1 1 1 <50 41 4 10 0 0 2 3 0 0 0 0 4 6 05
0 I 3 f l  I 7 0 5 1 3 O 1 9 68 0 0 1 2 O OS
1 0 4 * 0 6 3 6 IO 0 0 ] 2 5 0 0 2 4 6 OO

3 4 4 2 2 2 3 2 0 6 0 0 3 7 7 7 2 2 6
o 4 4 2 4 1 2 5 0 8 0 0 4 2 8 8 8 9 2
3 2 e 2 2 I 3 3 0 8 0 0 4 2 8 S 8 9 2
3 4 a 4 4 1 4 1 OB 0 0 4 2 8 8 8 9 2
3 4 4 2 O 1 3 1 0 8 0 0 4 7 4 7 9 3 1
0 o a 4 2 2 2 4 0 8 0 0 0 5 6 3 4 0 7
0 4 a 2 4 1 3 4 0 8 0 0 0 6 1 5 0 4 2
0 4 s 4 O 2 3 2 0 8 0 0 3 8 4 0 8 5 7
o 0 o 0 O 2 10 0 8 0 0 3 8 4 8 8 5 7
o 4 a 4 4 2 3 1 10 0 0 3 2 0 9 4 7 5
o 4 a 4 4 2 3 4 I O o 0 3 2 0 9 4 7 5
0 4 a 4 4 2 3 4 10 0 0 3 2 0 9 4 7 5
o O 8 4 4 2 3 0 I O 0 0 3 2 0 9 4 7 5
o 2 4 0 4 1 1 8 21 0 0 6 5 2 3 3 4 8
o 4 0 4 4 2 3 4 10 0 0 3 2 0 9 4  7 5
o 4 a 4 4 2 3 4 I O 0 0 3 2 0 9 4 7 5
o 4 a 4 4 2 3 1 10 0 0 3 . ; 0 9 4 7 5
3 2 4 4 4 1 3 2 1 3 0 0 4 7 4 7 9 3 1
0 4 8 4 4 2 3 3 14 0 0 5 1 0 1 1 6 4
3 4 8 2 0 2 3 4 1 7 0 0 0 2 7 1 0 3 4
o 2 e 2 2 2 3 6 1 7 0 0 3 8 4 8 8 5 7
0 2 4 2 4 1 2 6 17 0 0 2 1 6 9 2 3 3
o 2 4 4 2 2 3 2 1 7 o 0 1 4 8 3 6 3 3
0 2 4 4 2 2 2 2 1 7 0 0 5 7 3 1 2 2 6
0 4 4 2 2 2 2 2 1 7 0 0 5 7 3 1 2 2 6
o 2 O 2 0 2 2 0 20 0 0 0 5 6 3 4 0 7
3 O o 0 2 2 2 3 20 0 0 3 8 4 8 8 5 7
0 4 a 4 4 2 3 5 20 0 0 3 2 0 9 4 7 5
6 4 o 2 2 2 31 20 0 0 3 2 0 9 4 7 5
6 4 8 4 2 2 4 1 20 0 0 3 2 0 9 4 7 5
0 2 4 2 2 2 1 8 21 0 0 6 5 2 3 3 4 8
0 2 4 2 2 2 1 8 21 0 0 6 5 2 3 3 4 8
o 2 4 4 4 2 2 8 2 1 0 0 2 6 0 3 5 5 9
3 4 4 2 2 2 3 2 2 3 0 0 1 8 6 3 8 6 8
O 0 8 O 4 2 22 2 3 o 0 2 6 0 3 5 5 9
o 4 a 4 4 2 3 4 I O 0 0 3 2 0 9 4 7 5



APPENDIX D

REPLICATIONS OF WEIGHTS 

AND PRIORITY ORDERINGS 

FOR PROJECT EVALUATION



Priori
Orderi
(Yr )

6

3

11

7

9

4

8

10

5

2

1

io rity  Orderings for Project Evaluation (Replication Number 1).

Vari able
Identif ication
Nunter

DNR's 
Weight

Priority 1
Ordering
(DNR)

YA iCoef . 1
Pri ori ty 
Ordering 
<*A)

YR i Coef .1

x7 1 . 0 0 5 2.04 6 1.56

* 8 2 . 0 0 4 2.83 3 2.60

X9 3.00 3 0.35 1 1 0 . 0 1

XlO 5.00 1 1.61 7 1.24

Xll 3.00
3 0.76 9 0.31

x 1 2 2 , 0 0 4 2.67 4 2 . 0 0

Xl 3 4.00 2 1.14 8 0,78

X1 4 2 . 0 0 4 0.62 1 0 0.24

Xl5 2 . 0 0 4 2 . 2 0 5 1.81

x16 1 . 0 0 5 5.99 2 5.38

X 21 n.a. n.a. 16.53 1 20.04

decimal places

on was not exp lic itly  used as an evaluation criterion by the DNR.



P r io r
Order'
(*R)

8

3

11

6

9

5

7

10

4

2

1

io r ity  Orderings for Project Evaluation {Replication Number 2),

Variable
Identif ication
Nunfcer

DNR's
Weight

Priority
Ordering
(DNR)

Ya , 
Coef . 1

Priority
Ordering
(»A>

1Coef.'

7

x8

X9

XlO

X11

x12

x13

x14

x15

x16

X21

1.00

2.00

3.00

5.00

3.00

2.00

4.00

2.00 

2.00 

1.00 

n.a.

5

4

3

1

3

4 

2 

4

4

5

n.a.

1.19

2.82

0.14

1.62

1.18

2.37

1.42

0.48

2.71

5.47

35.83

8

3 

11

6

9 

5 

7

10

4 

2 

1

0.96

2.62

- 0.12

1.26

0.69

1.67

1.01

0.24

2.09

4.97

38.68

) decimal places

;ion was not exp lic itly  used as an evaluation criterion by the DNR,



Prioi
Ordei
CYr)

5

3

10

7

9

6

8

11

4

2

1

io r ity  Orderings for Project Evaluation (Replication Nurrfcer 3).

Variable
Identif ication
Nunfeer

DNR's
Weight

Priority
Ordering
(DNR)

Coef . 1
Priority
Ordering
( ya )

yR
Coef , 1

x7 1 . 0 0 5 2.90 4 2.23

* 8 2 . 0 0 4 2.75 5 2.63

*9 3.00 3 0.27 1 0 - 0 . 0 1

* 1 0 5.00 1 2.03 7 1.62

* 1 1 3.00 3 1.13 9 0.58

* 1 2 2 . 0 0 4 2.69 6 2 . 2 1

*13 4.00 2 1.30 8 0.87

*14 2 . 0 0 4 0.17 11 -0.05

*15 2 . 0 0 4 3.36 3 2.59

*16 1 . 0 0 5 6.16 2 5.46

* 2 1 n.a. n.a. 18.32 1 20.76

decimal places

n was not ex p lic itly  used as an evaluation criterion by the DNR.



APPENDIX E

TABLE FOR THE EVALUATION 

OF THE CLASSIFICATION 

FUNCTION FOR EACH PROJECT



TABLE 18 ,—Table fo r  the evaluation o f the c la s s if ic a tio n  function  
fo r  each pro ject.

f c V A L ' i / T I Q *  C c  t s s i  F t c - ' *  l o r ,  r i l f - T  I  r' f i S FUR ( nCH C a s e

F U ’l C T I O N  1

GROUP 1
CA 5c

1 0 92 C *'•*
2 0 f A 9 * *=
3 ir
A 0 91 9 1
5 0
6 0 95
7 u 836 'C
0 0 94 .1
9 0 9ti>

10 0 760J7
11 0 934^4
12 a 9M4 7 0
13 0
14 u 9i
15 0 60 9' <1
16 c 9nc3o
17 u 192o2
18 0 77511
19 0 31)42*
20 3 ?93?2
21 0 99*5 3
22 a SRft'M
23 0 9) 877
24 0 : 7 i i 8
25 J 82601
26 a 973*1
27 0 9f»947
26 0 B7fl7n
29 3 76971
30 J 995'J*
31 3
32 J
33 3 95 3 r 6
34 1 04 7 )0
35 a 93902
36 3 771*9
3? 0 9(i77l
38 0 49* * 3
39 0 9*274
40 a 9?B?3
41 0 096 * 1
42 0 7 7 ? n 7
43 u 7021 A
44 j 914 12
45 a BA 9’ 0
46 a 83? 75
47 0 33;.'’ 9
48 n 91 11 A J
49 a 960“ 6
50 z 93r : 4
51 a PJ.i’ O
52 a 3 A - * t
53 o n~, - ’
54 0 d51 75
$3 u 9«iC A4

2  L A R G E S T  f v
PROBAH 1 L I T  f

m j  / 9 4 2 0 92058
V 11C u~ 0 60916
1 7 j S43 0 79457
3 ■-■a o i “ 0 91981
l *1407 c 88593
0 ll 660 I 0 91399
A 1.6370 0 83630
'j H5342 0 94656
V U3l7c 0 96830
0 P 1 30 3 0 98o9 7
i l) 6 0 4 6 0 93954
0 C15 3 U 0 90470
u 3J621 0 66379
r 00944 0 91052
>h 33096 0 66904
c 0V964 0 90036
8 1*1 ?3fl 0 U9262
C 0 2 4 t*9 0 97311
'j 11575 0 88425
2 0 060 8 0 993V2
5 Oil 34 7 0 99653
3 11107 0 80893
0 3 9123 0 90877
c 12 8 0 2 0 B7HB
t! 1631“ 0 03681
w J2649 0 97351
0 J1153 0 98047
3 1292? 0 07)78
0 2 J C 7 9 0 76921
■3 ■10405 0 97599
0 I l 3 u 4 a 00696
e '15034 0 94960
w ’16614 0 913H6
3 1526* 0 0473©
/; 16 036 9 93962
u 22831 0 77l©9
'J 0 9 22*7 a 90771
ij *0547 a 50547
J ,'5776 0 94^24
2 'j 71 7 7 3 92 823
fj 1 U 1 3“ a 09061
A 72233 0 77767
c 2v 7B2 0 70218
r 0rt5U3 0 91412
4 11 U 1 4 0 08986
4 167^5 0 33275
j 5 6-171 0 03529
c lrt9J7 0 91 06 3
B J .19 0 4 0 960 9©
1̂ 0 3 4 6 0 9 395 4
L lot* 25 0 03375
A ■11 B J 0 0 9H1 7 0
4 .V 794 0 77202
0 14025 0 05175
0 .14 9 35 0 95965

\'),r UP L * w Gf cST 
PNUHAH I L I r f

89
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TAbLE 1 8 .-contd.

56 n 4?9ft7 J i.2037 0 97967 A
57 '>?*•. . u 02'7 52 3 9794S 1
59 n yil**-, J o 7 S j 3 34260 1
59 c 070'* .i 3 12347 3 O/JAJ l
60 0 542*^ a H 7 1 5 0 60267 1
61 0 a 77. 0 12213 0 3 7706 1
62 0 3 7 3 2 * 4 12676 0 67374 l
65 J J 1 1090 0 66213 1
64 0 75 7 '■ 1 9 2 425 3 3 767*1 1
65 c 43"«5 ■0 ■16955 0 9JC*»7 1
66 a j " ■; *u 11104 0 666 12 1
67 0 372 7 ^ c 12724 a 67270 1
69 0 95 4 7(1 3 (1452 ] 0 95460 1
69 0 77? 2 2? 79 8 0 77202 J.
70 ■J 9757; j J243J 0 97570 1
71 3 939r*i 1 10374 0 93976 1
72 V a 1J244 0 46766 I
75 Q 7** 9 4 n ■i ■7 0314 0 79941 l
74 j 73 V... .4 lift 146 0 93954 1
75 0 71 7* _ 0 ?J J2j 3 719*0 1
76 5J * 4 1*640 a d73ia 1
77 U 37 ■1 12914 0 87J85 1
70 u i7 J 'P v! 12 J lI3 0 87997 i
79 0 7f>roj j 2o715 0 79265 1
80 0 91174 1 J«12* 0 9ie74 1
91 a ilOTo 0 16374 0 91626 1
62 0 9 J ft (>.1 3 Tft13? 0 936o8 1
93 0 9?d'i3 <i 1/10? 0 928 19 1
04 Li 7.1 9 5 i 3 lo 3 4 6 0 9395* i
05 0 9557 9 J 1(44 7 3 3 95527 1
06 (J 97927 n :(2073 J 97927 1
07 0 934 '  1 4 lo59? 0 83*06 1
06 9 314w I t U 5 9 7 0 634 03 1
99 a 8 6 ‘3 * “5 5 13*57 0 66S4J 1
90 a 7 3 ’ 7.1 0 96 2711 0 93722 1
91 3 4 7 <i J 1 9 H 4 a 30386 1
92 914 ■ 1 ■j J 115 97 a 41*33 1
93 3 951*. S 4 (1*034 3 95136 1
94 ■t 372 i,, 5 ’ 2773 0 67230 1
95 0 97ft I -> U 42314 3 4?©8i 1
96 94 4'.' 1 4 110 14 4 a 94954 1
97 ") 937 U' J 1 o2i  * a 93786 1
90 3 363*3 1 A J 6 4 4 0 636*5 2
99 La 9j 4-.5 J (1565 0 9J415 1

1 JO J 355 * ; 14 j  7 3 965*5 1
101 3 7 =M !, i J -‘1107 3 79613 1
102 0 9 9112 3 ■1U5U5 0 99142 i
1&3 j K> -j -  T j 14 *5 3 3 65647 i
104 C 9 7->5 4 \ ‘J2 344 a 9795* i
105 0 9 4,,;. ' 4 (63 J1 a 94&12 l
1 M 6 ■> 3" ) , * U  *33 3 89* *4  1
111 7 ft 9 * i ’ i 4 '0971 a 43j ?4 1
luo J »&/ / * J (4?2'> 0 95771 I
15° )1 1 »- J 1 J1.7 ’ ’ 3 91V 75 1
119 3 i ■' 9 ' . M l 5 3 7 * j  b 5 1
U 1 '1 4 1 ’ -I * 1 1 4 ■* J s 3 6 (1 } 6 5 i
117 ft 17 I  ’ > 1 J2444 3 97*52 1
11^ .. i* i i ; 0 1 J *■ 1 41*43 A
114 9 J  1 w ^4774 3 4 U 224 i
U 5 y . j -O Jl'l J 939* ;  a
116 93* < j ) 2&6U0 0 7 3 * 3 0  1
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TABLE 18.— con td .

i t?
11“
119
120 
121 
122 
121 
1 2 4  
1 2 ?
I 2e»
12  ?
1 2 9
129
1 3 0
1 3 1
1 3 2
1 3 3
134
135 
156 
137 
11?

CR3‘)f 2 
CASE 

1 
2
3
4
5
6 
7 
9 
9

m
11
12  
H  
14 
I?
I 6 
1 7  
1 9
1 9
29
21
22?!
2 4
25 
2*
2?
29
29
30
31  
3?
3 3
J'
J?
3 6
3 ?

0 • 7ft 3 .  1 0 , 9 6 4 9 1
0  . 51  V M 0 . 3 3 2 2 3
-J 4 7 j  • ' .  . J ■> *• 1 J , 9 6 4 8 2
0  . 3 6  9  o ) . 1 3 0 9 4 0 , 9 * 9 1 6
0  . 7<i J .1 .  ) J 9 J 1 0 , 9 6 0  9 7
0  . 7 1 7 ’ ? > . 2 6 2 2 . 1 0 , 7 1 7 7 7
0  . 7 I  ? 1 i J . J J 7 d 7 0 , 9 1 2 1 1
0 . 7 9  T J , 1« 4  6  ? 0 . 9 9 5 3 5
0  . 7 3 J 5  j J . J 1 1 5 7 0 , 9 6 6 5 0

3 . > 4 6  > » .  15 3 J a 0 , 9 4 6 9 2
0  . 33  3 1 ? J . l * ) 5 5 - 0  , 6 5 3 < 2
3 . > 9 J < > 1 3 . U . J 2 3 ? J , 9 9 7 6 6
J , > 0  > 3 , J - 4 H5 4 0 , 9 0 9 4 6
J . 71 1 ■> 1 r, , 0 6 9 2 7 0 . 9 1 0 7 3
0  . 7 7 5  V 3 . 1 1  4 7 q 0 , 9 8 5 2 2
a . 7 a ?  ♦ ■I,  ^ 1 4 1 4 0 , 9 H 5 8 4
o , 41 ?-i ? I - .  1 6 7 4 4 0 , 6 1 2 5 2
j . 7 1 o 1 7 i i  ,  o a  i i  i 3 , 9 1 6 1 7
o . S ' * * - ’ ! ^ . 1 1 5 7 9 0 , 6 9 4 2 1
o . 7 4 1 I f) ■J, 1 1 9 5 4 3 ( 9 8 0  4 6
3 . > 1 9 U j  ,  J a  o 1 9 0 , 9 1 9 8 1

3 . 3 9 T 4 5 J . l l ° 5 5 0 , 8 9 0 4 5

3 . J S ^ j 0 . 9 1 ? 7 4 3 , 9 1 2 7 4
3 . l H f l ' V J . P 1 1 J 4 3 . 8 1 1 3 5
3 . i ; 2  > t 1 ,  9y7f t rS 0 , 9 9 7 6 6
0  . 34  3 1 4 i .  i 6 3 . 6 5 1 6 6
C • l l l o ? j , 9 H 8 31 0 , 9 8 6 5 1
0 . 2 1 7 ' M 3 . 7 a ? j 2 0 . 7 8 2 0 2
0 . 2 1 1 1 2 J . 7 d 3 d ? (J, 7 0 8 6 3
u . J J 7 7 J J , 7 9 0 2 ? 0 , 9 9 0 2 3
0 . 7 j J ’ i j  * 2  V 6  9  7 0 , 7 G J C 1
*J « 7 9  11  1 J . 0 1 “ 5 7 3 , 9 « 4 1 i
0 . 3 0 1  11 J . 4 X P 9 9 0 , 5 6 1 0 1
u > J i b M 3 . o y 4 f t 6 0 , 9 9 4 6 6
3 * 3 1 ft J -i 0 . 0 1 1 9 4 3 . 6 1 3 9 4

0  • 1 4 6  7 1 C . 4 5 3 2 * ' 3 , 8 5 3 7 6
U • J 6  4' ;  i 7 3 5 4  0 0 . 9 3 5 4 7
3 • 1 : 9  >; :  .  9 y i )  J 5 3 , 9 9 0 0 5
o . 7 J l - U 0 , 3 7 d 5 2 0 . 9 0 1 4 8
9 . 5 1 1 5  1 0 .  ' • 8  8 3  ] 0 , 6 1 1 5 . )
1 . J 5 ’  4 i , , 9 v 9 5 7 0 , 9 9 9 5  7
J i 3 2 J.S ] 1 . 7 v 9 j ' > 3 , 9 9 9 6 2
0 • 1 M  , i i . 1 J 5 9 « 3 , 3 4 3 3 a

0 - I  7 7 J 1 3 . 0 2 3 7 9 3 , 6 2 0 7 7

* ) T 1 > » .  9  H 1 J * 3 , 9 3 1 0 6
J • J 1 i  ’ j , . 3 ,  9 11 6  1 5
'! < j j j : > ■;. 5 y 9 d t a , 9 9 9 6 1
J 4 7 1 7 * 1 3 .  ' i d  0 0 7 0 , 9 8 0 0 9
1 . J . 5 *  4 , , t u 4 d 6 3 , 9 9 4 8 f t

J . )  ■ f  /  4 ■; ,  ■J y ? 2  o 3 , 9 9 2 7 f t
3 . 7 5 5 ;" j j  , 2 4 4 1 9 0 . 7 5 5 8 5
J . 7 ‘j j 1 i ; ,  ’  4 4 1 3 0 , 7 5 5 ^ 5
j  . . .  i '  o : ) . 9 3  9 1 9
0 , 7 ,  7 ^ 4  a? 3 , 7 5 4 8 2
u • 1 n ' 1 J . 7 y 7 7 * 0 , 9 9 9 7 3

J . J : j 1 . 7 3 1  . 3 , 9 7 3 4 0
0 . 1 7 i  ? 0 , 6 9 1 ( 4 3
0 . l :'-4 ■ j . ’ » - 5  j <1 ,  0 4 0 3 4
0 . 35  7!’ ] 0 ,  ->4 6 3 0 0 , 6 4 6 5 3
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TABLE .-contd.

3B
39
40
4 1
42
43
44
45
46
4 7
48
49
30
31
52
53
54
55
56
57
58
59
60 
61 
62
63
64
65
66 
67 
6B
69
70
71
72
73
74
75
76
77

0 . 75595
0 - 7 5 5 1 5
0 . 7*35 ’ 3
0 . 41 7 5
0 . 7-54 51
3 . 3 75 > 7
a . 3 * 6  7-1
3 . 6 4 ] 54
U. 3 1 2 7 3
0 . 1 6 7 7  1
3 . 3 72 14
0 . 31 9 J 7
0 . 2 * 1 2 1
0 . J1 4 * 1
0 . 3 7 7 * 1
0 . 3 7 1 1 1
0 . J 7 1 -4 J
3 . 3 JJ 32
Q . 3 1 2 3 2
0 , 20 9 *  9
0 . 3 3 2 3 4
0 . 3 2 6 7 1
a . 3 3 4 ;i 2
a . 3 7 2 ' t )
0 . 10 1; i
0 , 56 5 'i 6
3 . 9 9 6 '  1
0 . 3 1 2 ?  4
0 . 34 4? r

3 . 3 0 1  ' 5
0 . 3 3 3 V 1
3 . 30 324
3 , 39 914
0 . JV J " 5
0 . 31 *55 3
0 , 62 >27
0 . J7J7- )
0 . 3 0 3 71
3 < 1 1 1 7 ?
a . 3 J4P 7

J , 2 4 4 1 5  
0 . 2 4 4 1 "  
3 , 2 4 4 1 5  
J .  5 * 7 1 5  
0 .  2o54<»  
0 .  < 3 4 3 3
J. 1J424
. 1 , 5 j 9 * 6
3 . ^ 8 7 ' j /
3 .  ** 3 2 2 2  
7. ^ 2 7 6 "  
? . 7 d J 6 1  
I . 7 J 5 7 ?  
0 . 9 J 5 3 9  
0 . 1 2 2 1 5  
3 . 1 2 7 1 5  
fl . 1 2 7 1 "  
0 , * V  » * S  
0 , 99 7*<> 
Cl. 79  3 31
0 . 9 9 7 6 4
J , 9 / 3 2 ' »  
3 . 7 9 5 1 4  
U .  9 V 7 7 IS
0 . 9 9 9 9 3  
rJ . 4 3 4 1 5  
0 . 1 0 3 V 7
1. 99 76 A 

? .  1 3 5  0 ’. 
i ,  5 9 4 6 2
4. 99940 
I , 9 9 9 7 6  
3 . 9 I J 3 4 6
& . 9 3 < j 0 s
0 .  9<J14? 
u . 3 7 0  73  
P , ° 2 1 3 J  
j . 9 9 9 2 < *  
0 . 9 9 9 2 3  
C . 9 9 5 1 3

0 , 7 5 5 9 5  
0 . 7 5 S H 5  
0 , 7 5 5 S 5  
0 . 5 9 7 1 5  
C . 7 3 4 5 1  
0 , 5 9 5 * 7  
0 . 6 6 5 7 *  
Q . 6 9 C 5 4  
0 , 9 8 7 4 7  
C, 8 3 2 2 2  
0 , 9 2 7 6 *  
0 , 9 8 0 * 1  
0 . 7 3 5 7 2  
0 , 9 8 5 0 9  
0 , 6 7 7 8 3  
0 , 8 7 7 8 3  
0 . 6 7 7 8 5  
0 , 9 9 9 6 8  
0 . 9 9 7 6 6  
0 , 7 9  0 8 1  
0 , 9 9 / 6 6  
0 , 9 7 3 2 9  
0 , 9 9 5 1 6  
0 , 9 9 7 7 0  
0 . 9 9 9 9 3  
0 . 5 6 5 6 6  
0 , 8 9 e 0 3  
0 , 9 9 7 6 *  
0 , B 6 4 J 7  
0 , 9 9 8 6 2  
i) , 9 9 9 4 V  
0 , 9 9 9 7 6  
0 . 9 0 0 4 6  
3 . 9 0 0 0 5  
0 . 9 8 1 4 2  
3 , 6 2 9 2 7  
0 , 9 2 1 3 0  
0 . 9 9 9 7 9  
0,99923 
0,99513

A)
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TABLE 19.—A C lass ifica tion  Matrix fo r  Approved and Rejected Projects
(Replication 1).

Function

Approval
Status

VA yR yA +

Approved 137 1 138

Rejected 22 55 77

Total 159 56 215
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TABLE 20.— A C la s s if ic a t io n  M atrix  fo r  Approved and Rejected Projects
(Replication  2)

Function

Approval
Status yA yR ya + yr

Approved 136 2 138

Rejected 23 54 77

Total 159 56 215
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TABLE 21.—A C la s s if ic a t io n  M atrix  fo r  Approved and Rejected Projects
(R eplication  3)

Function

Approval
Status

ya Yr Ya + Yr

Approved 118 0 118

Rejected 20 57 77

Total 138 57 195


