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ABSTRACT

A STUDY OF MULTIPLE BOAT OWNERSHIP IN MICHIGAN

By

Ronald Kaiser

This study is a portion of a much wider investi-

gation of recreational boating demand being conducted

for the Michigan Department of Natural Resources. The

objectives of the study are to estimate and determine

first; the number of unregistered boats owned by multi-

ple boat owners; and second the number of multiple boat

owners in Michigan; and third the factors which are con-

nected with multiple boat ownership. The study was further

designed to explore the usefulness of these factors in pre-

dicting future multiple boat ownership patterns.

A sample of 21,76h registered boat owners was drawn

from a list of registered boat owners supplied by the Mich-

igan Secretary of State's Office. The sample was stratified

by county and also by length of registered boats and was

selected on a random basis.

A detailed questionnaire was distributed to the boat

owners in the sample. The questionnaire design requested

information regarding (1) type and size of boats and motors

used by boaters in the state; (2) boat storage, transpor-

tation methods and launching sites; (3) boating use during

the 1968 season for different water bodies; (h) frequency





Ronald Kaiser

and type of use on the various water bodies; (9) origin

and destination patterns; (6) numbers of boats owned; and

(7) socio—economic characteristics of the boaters.

The data was expanded from survey sample information

to statewide estimates by expressing the sample parameter

as a percentage of population parameter data. The factors

hypothesized as being connected with multiple boat ownership

were tested by linear regression analysis.

Analysis of the data indicates that nearly 60 percent

of the respondents owned only one boat and he percent of the

respondents were multiple boat owners. The incidence of

multiple boat ownership among registered boat owners ap-

pears to be greater in the northern counties of Michigan,

while the greatest numbers of multiple boat owners are

located in the southern, urban, counties of Michigan. A

similar trend can be noted for the incidence and number of

unregistered boats and owners.

The characteristics of multiple boat ownership identi-

fied as being significant, within specified levels, were

age, income, education, and occupation of boat owners.

Although significant, these parameters did not account for

a great deal of variation around the mean of the dependent

variable.
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CHAPTER I

INTRODUCTION

Boating Growth
 

The growth of recreational boating in the United

States and in Michigan has been phenomenal. In the IN

year period from 1950 to 196A, the number of recreational

watercraft in the U. S. increased by nearly 120 percent.1

The number of people boating has also increased. More than

hl million Americans went boating in 1967 compared to 38.5

million in 196A, an increase of 11 percent in the 3 year

period.2 The State of Michigan has experienced a similar

trend and ranks in the top five states in the country in

boat registrations and percentage of the total marine pro-

ducts market. Several factors have played a significant

role in the growth of recreational boating as they have in

the case of many other recreational activities.

 

_ 1National Association of Engine and Boat Manufacturers,

and Outboard Boating Club of America, Boating 196A - A Sta-

tistical Report on America's Top Family Sport,"New‘York:“_

NatIonal Association ETIEngine afid'BOat‘MEnufacturers, and

Outboard Boating Club of America, 1965, p. 8.

 

2Boating Industry Association, The Marine Market

(Chicago: Boating Industry Association, AnnualIMarket Re-

search Notebook, 196?) p. NB.

 



The increase in disposable income in the United States

and Michigan undoubtedly accounts for a portion of this in-

crease. The amount of discresionary time periods are in-

creasing as the length of the work week decreases and the

paid vacations and holidays increase. Changes in desires

and preferences at the societal and cultural level are in-

volved. This is one of the areas where assumptions are

usually made that have little quantitative justification.

This preference level change is partially indicated by

the shift to family-oriented outdoor recreation character-

ized by large investments in convenience and comfort faci-

lities for family groups. Technological advances in the

boating industry and better marketing techniques have faci-

litated distribution of boats to a large segment of the

population. The unique water resourCes of Michigan have

also been a factor in this boating explosion. These are

some of the interrelated factors which apparently account

for part of this increase, along with other more numerous

minor factors.

As both the number of people participating in boating

activities and participation rates in terms of hours per

user per year increase, the demand for more access sites,

launching ramps, docking facilities, and marinas corre-

spondingly increases. Providing for this demand is a

difficult problem compounded by the embryonic stages of the

statewide planning process. Basic data on recreational

boating still is at a minimum with only two statewide



surveys of boating use being made up to this present study.

These were the Michigan Outdoor Recreation Demand Study,

l96h Recreation Boating Survey;.1 and the 1966 Boating

Needs Survey of the Michigan Waterways Commission.2

Statement of Problem
 

Cognizant of the need for current, basic, statewide

data, the Waterways Commission of the Michigan Department

of Natural Resources requested that the Recreation Research

and Planning Unit, Department of Park and Recreation Re-

sources, Michigan State University, undertake a new study

of Michigan's recreational boating needs. This study was

designed to provide data for RECSYS-SYMAP, a computer

simulation model for statewide comprehensive planning.

The overall project was divided into four phases. The

gathering of data was the first phase. The computer sim-

ulation was another phase. An analysis of transportation

methods and selected characteristics of owners transporting

boats was the third. Lastly, an attempt was made to determine

the characteristics of multiple boat owners and formulate a

 

1Michigan State University, Department of Resource

Development, Michigan Outdoor Recreation Demand Study

(Lansing, Michigan: State Resource Plannfng Program,

Michigan Department of Commerce, June 1966) Vol. II.

 

2Department of Conservation, Waterways Division,

Transportation Predictive Procedures: Recreational

Boating and CommercfaI Shipping (Lansing, Michigan,

Department of Commerce, April 1967, Technical Report

No. 9c).

 





predictive model for multiple boat ownership.

Two basic objectives guided the research on the fourth

phase of the study: first, a need to estimate the number

of unregistered boats owned by multiple boat owners and

secondly, a desire to determine the factors which are con-

nected with multiple boat ownership and explore their use-

fulness in predicting future multiple boat ownership

patterns.

Hypothesis
 

The hypothesis of this study is that multiple boat

ownership is positively related to selected socio-economic

characteristics of boat owners and to the supply of boating

opportunities. The independent socio-economic variables

considered are: income, age, education, occupation, and

family size. The supply of boating opportunities is defined,

for the purpose of this study, as the amount of inland water

per county plus the amount of Great Lakes water per county,

if applicable, considered safe for the majority of boats

under 20 feet in length.

The hypothesis expressed mathematically is:

=b+b f X =o..b +E.

Y1 o lxlj b2 23 nxnj

Where: Y1 is the observed dependent variable, multi-

ple boat ownership.

X1 is the observed independent variables:

socio-economic characteristics and supply

of boating opportunity.





b is the constant, the point where the line

intersects the x-axis.

E is the observation of the random error term.

Definitions-
 

The following are definitions of terms used in this

study:

registered boat: (owner) The Michigan Legislature
 

in 1958 enacted a law requiring all boats that are pro-

pelled by auxiliary mechanical power and operated on waters

of the State be registered with the Michigan Secretary of

State.

legally unregistered boats: Boats not powered by
 

mechanical means but by cars or sail does not legally re-

quire registration. Often in this classification are

boats that legally should be but for some reason are not

registered. In this study, unregistered boats refers to

legally unregistered boats.

multiple boat owner: A person owning two or more
 

boats.

Significance of the Study
 

One of the goals of the study is to derive an esti-

mate of the number of unregistered boats in Michigan owned

by registered boat owners. Since the study was based on

data from a sample of registered boat owners, this number

will be only an approximation. The owners of many un-

registered watercraft were not included in the sample;



however, since some boat owners owned both a registered

boat and an unregistered boat, some relevant data was

gathered from this sample. This data on unregistered

watercraft owned by registered boat owners will be ex-

panded to provide information on the probable number of

unregistered watercraft per county and then expanded to

give statewide estimates.

The data from this study will not yield any informa-

tion on the amount of boating done in these unregistered

boats. This was one of the constraints of the study ques-

tionnaire in that information on the use of a specific

registered boat was sought. Data on the use of additional

boats was not gathered. In an analysis of the 1965 boating

survey, Chubb indicated that a controlled use of judgment

was used in estimating that unregistered boats amount to

some 15 percent of the total number of registered boats

in each county and that they received two-thirds as much

use as registered boats.1

Although use figures for unregistered boats are not

yet available, a more accurate estimate of the ratio of

unregistered to registered boats per county can be ob-

tained from this study. This information could be uti-

lised for an estimation of boat use periods. The re-

sultant use estimates could be used as input to the

 

1Michael Chubb, Outdoor Recreation Planning in Mich-

igan by a Systems Analysis Approach: Part III - The

Practical Application of "Program RECSYS" and "SYMAP"

(Lansing, Michigan: State Resource Planning Program,

‘Michigan Department of Commerce, December 1967, Techni-

cal Report No. 12), p. 129.

 



RECSYS-SYMAP simulation in the statewide comprehensive

planning process, a major objective of the investigation

presently being done by the Recreation Research and Planning

Unit for the Waterways Commission.

The provision of data for the comprehensive planning

of recreation is one of the goals of the survey. Hope-

fully this study will prompt further investigation of the

characteristics of people owning more than one boat and the

implications for planning boating facilities.

Review of Literature
 

The fact that the planning of statewide recreational

boating facilities and related research in Michigan is in

its infancy is illustrated by the limited amount of infor-

mation concerning this topic. The boating chapter of the

Michigan Outdoor Recreation Demand Study (MORDS) was the

first general appraisal of recreational beating in Mich-

1
igan. The study found that 28 percent of the sample re-

spondents were multiple boat owners and that 16 percent

of all the respondents owned one or more unregistered

boats.2 This figure was then applied to the 1965 esti-

mated total registered boat population of 398,902 and re-

sulted in the estimate that these registered boat owners

 

1Further discussion of the sc0pe of the MORDS Recrea-

tional Boating Study can be found on page 10.3 of that report.

2Michigan State University, Department of Resource

Development, Michigan Outdoor Recreation Demand Study,

Vol. II, p. 10.IT4IOTI2.

 



could be expected to have some 80,000 boats not requiring

registration.1 Only the percentage of respondents with

one or more unregistered boats in the total statewide

MORDS sample of registered boat owners was calculated.

The report gave no breakdown of unregistered boat owner-

ship on a county basis.

The second study of recreational boating in Michigan

was the 1966 Boating Needs Survey by the Waterways Commis—

sion of the Michigan Department of Conservation.2 This

study was similar to the MORDS Survey in that it only

reported the overall statewide percentage of multiple boat

owners. However, it was significant and different in that

it asked the respondents to list how many watercraft they

owned. Analysis cf these data indicated that 65 percent

of the respondents owned only one boat and 35 percent of

q

the respondents owned two or more craft.' The findings

of the two studies are similar; however, the 1966 study

includes more unregistered craft and therefore higher

multiple boat ownership.

Each of these studies reported percentage of multiple

boat ownership but neither attempted to relate the charac-

teristics or develop a possible predictive method for

 

1Chubb, Outdoor Recreation Planning in Michigan by a

System Analysis Approach, p. I29

 

 

2The Michigan Department of Conservation was renamed

the Michigan Department of Natural Resources in 1968.

3Department of Conservation, Waterways Division,

Transportation Predictive Procedures, p. 27.
 



determining multiple boat ownership. The present study

will be focused on these aspects of multiple boat owner-

ship and also on a more detailed estimate of unregistered

watercraft on a county basis.



CHAPTER II

STUDY DESIGN

Methods of Survey Research
 

One of the basic functions of recreation planning

is the forecasting of probable future recreational demand.

To be able to relate the distribution of magnitude of

future demand for recreational boating requires basic data

regarding:

(1) Participation rates.

(2) Distribution and extent of current demand.

(3) Socio-economic characteristics of users.

(h) Use (purpose, type and amount of use.)

(5) Relevant resource supply data.

When information such as this is gathered over a

period of time, use trends become evident and can be uti-

lized in forecasting future demand. Gathering this data

is one of the principle purposes of recreation survey

research.

I A variety of methods can be employed for survey

research. The more common methods used by recreation

researchers are: (l) observation, (2) personal inter-

views, and (3) self-administered questionnaires. Each

method has different requirements and yields different

10
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quantities and qualities of data. A discussion of the

advantages and disadvantages of each method is given by

Grape and Chubb.1 The scope of each method and infor-

mation desired should be carefully considered with re-

gard to the research situation, before a method is

selected. Consideration should be given to:

(l) The type of information desired.

(2) Characteristics of desired information.

(3) The administrative framework within which the

research is to be attempted. (The amount of funding,

staff level and competence, and time period available

for data collection and analysis should be evaluated.)

(A) Alternatives or method combinations should be

included in the decision process.2

Based upon these considerations and previous studies,

the mailed questionnaire was the survey method decided upon

by staff of the Waterways Division and the Recreation Re-

search and Planning Unit. The study objectives required

information that could be supplied only by the boaters

after the boating season, thus eliminating the handout

and early mail methods. Time and funding constraints

precluded the use of observation and personal interview

 

1Douglas Grape and Michael Chubb, Department of Park

and Recreation Resources, Recreation Research and Planning

Unit, Recreation Area Day-Use Investigation Techniques,

(East Lansing, Michigan: Technical Report No. 6, April,

1969). Chapter II.

2IbId., p. 9-10.
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methods. The mailed questionnaire had certain advantages

and disadvantages for this study.

Advantages and Disadvantages of the Delayed Mailed Ques-

ronnaire
 

This method of survey research had these advantages

for this study compared to those previously mentioned:

(1) It allowed a larger, more statistically re-

liable sample to be drawn.

(2) Stratified sampling could be readily adopted

by this method.

(3) The geographically scattered sample population

could be easily reached.

(h) Semi-skilled staff could handle the adminis-

trative duties in the preparation of the questionnaire

for mailing.

(5) In-depth questions regarding boating use could

be answered by the respondent after consulting with other

members of the boating group.

(6) Respondents believe that their answers will

remain anonymous.

(This method also had disadvantages, the most impor-

tant of which are:

(1) There were problems of recalling data. (The

questionnaire requested data from the respondent concerning

the 1968 boating season but was not mailed until the start

of the 1969 season.)
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(2) Lower response rates, unless follow-ups are

conducted. (Short questionnaires usually have better

rates of return, while the longer in-depth questionnaires

have lower rates.)

(3) The answers to mailed questionnaires normally

have to be accepted as final. (There is no Opportunity

to probe beyond the given answer or to clarify an ambiguous

one.)1

(A) Follow-ups for non-respondents were not possi-

ble due to the large sampling size which would require a

complicated checking system beyond the budget of the study.

The decisions as to the type of survey method will be dis-

cussed in a later publication of the Recreation Research

and Planning Unit.

(5) Mailed questionnaires are often exposed to

different types of bias resulting from: (a) the respon-

dents' misunderstanding of the questions, resentment of

interference in their personal affairs, or falsification

for reasons connected with the subject of the survey;

and (b) non-response to the questionnaire, which raises

the problem of differences between respondents and non-

respondents in the characteristics under investigation.2

 

1C. A. Moser, Survey_Methodl in Social Investi-

ation (London: Heinemans EducatIBnal Books Limited,

, p. 177.

2M. A. El-Badry, "A Sampling Procedure for Mailed

Questionnaires," Journal of the American Statistical

Association LI (1955) p. 209:227.
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The problem of low response rates and the possible

resulting bias was the biggest disadvantage. The methods

used to evaluate the extent of this bias will be discussed

in a later section of this chapter. entitled "Evaluation

of Bias".

Design of the Questionnaire
 

The design of the questionnaire was based on the

objectives of the survey. The primary purpose, as ex-

plained in previous sections, was to provide basic data

to be used in state recreation planning. The basic data

needed to fulfill the objectives concerned: types and

size of boats and motors used by boaters in the state;

boat storage, transportation, and launching; actual use

during the 1968 season for different water bodies - inland

or Great Lakes; frequency and type of use on the various

water bodies; origin and destination patterns; in-state

use by out-of-state boaters and out-of-state use by in-

state boaters; boat ownership euui socio-economic char-

acteristics of state boaters.

The questionnaire and cover letter used for the

1968 Michigan Boating Needs Survey appears in Appendix

A. The development of this design was a cooperative

effort of the Recreation Research and Planning Unit and

the Waterways staff and will be reported in detail in

forthcoming publications of the Unit.
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Question Type and Order
 

The arrangement and order of questions in a survey

has an effect on response. The type of question - open-

ended, precoded, or fixed alternative - yields a certain

type of answer. Jackson found that response rates for

fixed alternative questions were higher than for open-

ended questions.1 The staff of the 1968 study recognized

these and other factors in the construction of the ques-

tionnaire.

The majority of the questions in the survey were

fixed alternative or closed. Selltiz found that where

the possible alternative replies are known and limited in

number, the questions are more efficient.2 The order of

the questions proceeded from easily answered closed type

to the more in-depth fixed alternative to the closed type

regarding personal information.

The initial questions concerned type of power system

and horsepower of the boat, where it was registered, where

it was kept during the boating season and the method and

frequency of transport of the boat. These questions were

basically of the closed type. The first in-depth, fixed

alternative question, concerning the county where the boat

 

1Robert Jackson, "Differential Value of the Mailed

Questionnaire and the Interview in a Follow—up Study of—

High School Graduates," Unpublished Ph.D. Dissertation,

University of Wisconsin, 1959, p. 110.

 

 

2Claire Selltiz, et.al., Research Methods in Social

Relations, (New York: Holt, Rinéhart, and Winston, I967),

p. 262.

 

 





16

was launched from most and the type of facility used, was

also on the first page. This question was designed to

provide data for an analysis of boating destinations.

The second and third pages of the questionnaire

asked for information concerning boating on inland lakes,

Great Lakes, and out-of-state. The question regarding

boating on inland and Great Lakes also asked the county

and the activities, expressed in boating days, of most

use. This was to determine the destinations for boat use

on inland and Great Lakes waters and the types of boating

activities and total boating use period on these waters,

for use in later RECSYS-SYMAP simulation. The question

regarding out-of-state boating furnishes data for analysis

on the amount of out-of-state use generated by in-state

boaters.

The following pages of the questionnaire contained

fixed alternative and closed questions requesting infor-

mation on boat ownership, origin of the boater, and socio-

economic characteristics. The previous Michigan boating

studies indicated a sizeable percentage of boat owners

owned more than one boat. The question regarding boat

ownership was designed to provide data for analysis on

the number of multiple boat owners in Michigan and the

number of unregistered boats owned by these boaters.

The question regarding place of permanent residence and

zip code is structured to provide information on the

origins of boaters in the state. The socio-economic
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characteristics of the boaters made up the final question

asked of the respondent. The question asked information

regarding age and sex of head of family and each member.

size of family, occupation, family income, and education.

Coding of the Data
 

The data from the questionnaire was coded on mark

sense optical scan forms. These forms were designed so

that the information could be taken directly from the

questionnaires and placed on the forms. The need to pre-

code questions was significantly reduced by this procedure.

The forms were then run through optical scanning equipment

which transferred the information to computer punch cards.

Equipment limitations and questionnaire length

necessitated the use of five mark sense forms and punch

cards for each questionnaire. The specific data coded on

each form from the questionnaire is as follows:

Form I. 1. Type and horsepower of the boat.

2. County where boats were regis-

tered and location of boat

during the boating season.

9. Method and frequency of trans-

porting the boat.

u. Use of the boat outside

Michigan location.

5. Number of boats owned.

6. Length of boat.

Form II. 1. County where boat was launched

the most.

2. Type of facility where launched.



18

U
»
)

0 Other counties of uses and

facilities used for launching.

Form III. 1. Use of boat on Great Lakes.

2. County of use.

3. Activities boat was used for.

u. Number of days the boat was used

on each activity.

5. Total days of boating on the

Great Lakes.

Form IV. 1. Information on use of the boat

on inland waters - same infor-

mation as on Form III, only

dealing with inland waters.

Form V. 1. County of residence of boater.

2. Zip code.

3. Socio-economic data.

The data cards punched by the optical scanner were

then run through an IBM MO? Accounting Machine in order

to obtain a listing that could be checked for errors.

The errors were corrected so that the data deck infor-

mation was the same as the information on the questionnaire.

This procedure was used as a quality control check on the

accuracy of the coding process and the coders. The data

was then programmed for analysis on Michigan State Uni-

versity's CDC 3600 computer.

Sampling Procedures
 

The sample procedures of the two previous boating

surveys in Michigan were studied. The 1966 study had

advantages over the MORDS survey in that the sample was

larger and was stratified by boat length as well as by
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county. The MORDS Boating Survey stratified the sample

only by county; 3 percent of boaters in each county were

sampled.1

The sample size for the 1968 study was determined

by experience with the sample size and procedures of the

1966 Boating Needs Survey and by budgetary constraints.

The latter eliminated the use of follow-up reminders to

the respondents on the original questionnaire. Indications

from the two previous studies and other sources were that

a 38 percent response rate could be expected without the

use of follow-up procedures. Realizing the limitations

of the response rate in attempting to obtain 5.000 to

6,000 usable questionnaires, the Research Unit's statis-

tician recommended a sample size of 21,76h.

The waterways Commission requested detailed infor-

mation by boat length which necessitated stratifying the

sample. The use of stratification, as indicated by

Cochran, is a common technique and if intelligently used

will nearly always result in a smaller variance for the

estimated mean or total than is given by a comparable

simple random sample,2 Two other major considerations

dictated the use of a stratified random sample: (1)

The small number of boats in the over-20-feet class

 

1Michigan State University, Department of Resource

Development, Demand Study, Vol. II, p. 10.7.

PWilliam Cochran, Sampling Techniques (New York:

John Wiley & Sons, Inc.,_l953), p. 76.
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compared to the entire registered boat population. (Boats

over 20 feet in length numbered 2h,068 out of the total

population of N38,0l7 registered boats according to the

Secretary of State's Office. Complete random sampling

would not yield adequate representation of boats over 20

feet in length.) (2) All the counties should be included

in the sample, but some counties with a small number of

registered boats would not be adequately represented in

a simple random sample.

Relying on data concerning response rates for the

1966 study, the desirable stratified sample size for boats

over 20 feet was determined to be approximately 10 percent

of the total population or 2,u06 out of 2h,068 boats. Boats

under 20 feet in length required a stratified random sample

size of approximately 5 percent of the total population or

20,700 out of h13,9h9 registered boats. Problems in trans-

ferring registration tape information from one of the com-

puter systems utilized by the Secretary of State's Office

to the CDC 3600 used by Michigan State University resulted

in some sample mortality. The final mailed sample con-

tained 2,296 in the over 20 feet boat length strata and

19,h68 in the under-20 strata, a relatively small loss.

' The sample was also stratified by counties. In

each county 10 percent of the registered boats over 20

feet and 5 percent of the registered boats under 20 feet

were sampled. A detailed county breakdown of the mailed

sample is contained in Appendix B.
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The stratified sample was in fact a stratified

random sample. Once the strata were determined, the com-

puter was programmed to fill the sample cells by a random

selection process. The following tables indicate the

sample selections and returns from the 1966 Boating Needs

Study and from this study. The response rate was approxi-

TABLE 1

SAMPLE SELECTIONS AND RETURNS -

1966 BOATING NEEDS SURVEYa

 

 

 

 

Boat Size No. of No. Ques. No. of % Usable

Class Regist. Boats Mailed ‘ Usable Returns Returns

20' or 1938 337,763 9hhh 3,6h3 38.6

Over 20' 21,139 U226 1.575 37.3

TOTAL 398,902 13670 5,218 38.1
 

aDepartment of Conservation. Waterways Commission.

Transportation Predictive Procedures, p. 19.
 

mately as anticipated with 5,6h7 questionnaires returned or

a 25.9 percent response rate.

TABLE 2

1968 BOATING NEEDS SURVEY -

SAMPLE SELECTIONS AND RETURNS

 

 

 

Boat No. of Ret. Ret. Used

Size No. of No. Ques. Used In % Usable In Socio-

Class Reg. Boats Mailed Analysis Returns Econ. Anal.

20' or u13,9u9 19,u68 5.0u0 25.9 n.376

less

20' and 2A,O68 2,296 598 26.0 N39

over
 

TOTAL 4381017 21,76u 5,6h7 25.9 h,815
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The discrepancy between number of returns used in

socio-economic analysis and returns in the final analysis

(columns 6 and h in Table 2) resulted from funding con-

straints and administrative organization. The counties

of Wayne, Kent, and Macomb were represented by large

numbers of returned questionnaires and to code all these

returns was beyond the initial means of the Unit's staff

and budget. These county returns were randomly sub-sampled

and a smaller number were coded and run through the com-

puter for analysis. At a later date, the remaining ques-

tionnaires were coded and utilized in the final analysis.

Evaluation of Bias
 

Designing a questionnaire to limit the extent of

bias resulting from respondents' misunderstanding of the

question is a difficult procedure, complicated by the

human nature of the respondents. One of the more im-

portant sources of possible bias is non-response. Non-

response in most cases arises from differences in the

characteristics under investigation between respondents

and non-respondents. Moser found that the greater the

extent to which non-respondents differ from those who

respond, the greater will be the bias from non-response.

Increasing the rate of response is the best method

to reduce this possible source of bias. Grape and Chubb

 

BlMoser, Survey Methods in Social Investigation,

p. 12 .
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discuss the techniques by which this can be accomplished:1

The problem of non-response bias could be eliminated en-

tirely by obtaining 100 percent returns but then the study

changes from a survey to a census. Even then, the achieve-

ment of "bias-free responses" from questionnaires and in-

terviews is not certain.

It should not be inferred that survey research is of

no value due to possible bias from non-response. Moser is

emphatic on this point: "it would be wrong to imply that

non-response vitiates the scientific nature of sampling.

Mail surveys included, it is usually possible to keep non-

response down to a reasonable level and to estimate roughly
 

what biasing effect it may have on the results.".3
 

This 1968 Boat Needs Survey study design, recognizing

the low response rates of mailed questionnaires without

follow-ups, attempted to estimate not only the bias effect

of non-response but also the possible bias introduced by

misunderstanding of questions in the questionnaire by the

respondents. A follow-up study design was formulated using

the interview method of research as a control. Three

 

1Crapo and Chubb, Recreation Area Day-Use Investi-

gation Techniques, p. 27:3I.

2Elwood Schafer, A Comparison of Four Survey Techni-

ques Used in Outdoor Recreation Researéh. UnpubIIShed Ph.D.

DISsertation, Departmentof Forestry, Syracuse University,

1967. p. 13.

3

p. 127.

 

 

 

Moser, Survey Methods in Social Investigation,
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counties were selected as the control group: Ingham

county because of its urban orientation and Grand Traverse

and Leelanau counties because of their supply of boating

opportunity. The initial design called for a total of

200 interviews: 100 from Ingham county, of which 75 were

non-respondents and 25 respondents; and 100 total from

Grand Traverse and Leelanau, of which 75 were non-respondents

and 25 respondents. The original design was altered after

a consideration of the budget and staff. The following

table illustrates the number of interviews used as a

control in the final design.

TABLE 3

ACTUAL SAMPLE FOR TEST OF SURVEY BIAS

 

 

 

 

Interviews‘af ‘Infervigws of

County Non-respondents Respondents

Ingham 3h 13

Grand Traverse 36 20

Leelanau 15 2

TOTAL 85 35
 

The program for the study analysis was used on the

control portion of the survey. This output was then

analyzed for any gross biasing effects. The analysis

was comparative in nature in that the results of the

control for bias were matched with the original analysis

to determine if there was a percentage difference be-

tween the figures. The findings of this analysis in-

dicated that the percentage difference was minor.
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Study Limitations
 

The limitations of the data from the questionnaire

survey when used for the present study fall into two areas.

The first area of limitation is in the structure of the

questionnaire itself; and the second is in the survey

sample.

The respondents (registered boat owners) were asked

to list any other registered and unregistered boats owned

by them or members of their immediate family. The question

did not ask the respondent to specifically identify his

unregistered boats but only to list any additional boats

owned. This complicated the procedure used to identify

registered and unregistered boats. After review of a

number of the returned questionnaires, it was decided that

any of the boats listed in response to this question that

did not have a motor listed would be classified as un-

registered. This is in accord with the definition of an

unregistered boat expressed in Chapter 1 and with the re-

quirements of the Secretary of State's Office regarding

boat registration in Michigan.

The question of use generated by these additional

boats was not included in the questionnaire. More pre-

cise data on the use of these boats would be helpful in

reducing human judgments for the input data in the RECSYS

SYMAP computer simulation. Data on activities and desti-

nations of these boats would also increase the reliability

of the information yielded by this method.
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A limitation of the sample is the inclusion of only

registered boat owners. The sample, compiled from data

furnished by the Secretary of State's Office which con-

tained only registered boat owners and is the only record

on boat owners in Michigan. The computations of the pre-

sent study, therefore, can only be based on this sample.

The implication is that the total number of unregistered

boats in the state cannot be accurately estimated since

some unregistered boat owners do not own a registered boat,

however, the total number of unregistered boats owned by

registered boat owners can be estimated which will obviously

be less than the size of the total unregistered boat fleet.

This partial data is useful for statewide planning

in that it provides information, limited as it may be,

for a more complete understanding of boating than if it

were ignored. It also provides for estimation of un-

registered boats on a county basis rather than the crude

estimates used in the 1966 running of the computer model.1

These limitations should not seriously invalidate

the findings of this study. It will provide data to fill

the information vacuum currently existing in statewide

planning and will hopefully be used in that manner.

 

l

Supra, p. 129.



CHAPTER III

DATA ANALYSIS

INTRODUCTION
 

The next two chapters will be devoted to an analysis

of the information gathered by the survey. Chapter III

will involve an analysis of selected characteristics of

boat owners. The presentation of material in this chapter

will be in the following sequence: (1) Characteristics

of single and multiple boat owners, (2) Analysis of the

types of boats owned by multiple boat owners, (3) Distri-

bution of multiple boat owners, and (A) Size and distri-

bution of the unregistered boat fleet in Michigan. Chapter

IV will involve the analysis of the determinants of multi-

ple boat ownership; more specifically, it will be a descrip-

tion of the hypothesis testing procedures.

Characteristics of Single and Multiple Boat Owners
 

The income, age, and education characteristics

of the respondents will be analyzed and compared with

1

similar characteristics of the l96h Boating Survey.

This will be a crude type of comparison for respondent

 

1Michigan State University, Department of Resource

Development, Demand Study, Vol. II, p. 10.8-10.11.
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characteristics. Chapter IV will deal with the more

specific relationships between characteristics.

Income of Respondents
 

The distribution of respondents by income categories

is reported in Table A. The majority of respondents (63.6

percent) fall in the total family income range of $8,000

to $2h,999. The majority of respondents under the $8,000

range have total family incomes from $3,000 to $7,999.

TABLE h

DISTRIBUTION OF 1968 MICHIGAN BOATING NEEDS SURVEY

RESPONDENTS BY INCOME CATEGORIES

 

 

 

 

Total Family Income Number Percent

Under $3,000 230 5.2

$3,000 - b.999 DUO 10.2

$5.000 - 7.999 598 13.6

$8,000 - 9,999 688 15.6

$10,000 - 1u,999 1,390 - 31.5

15,000 - 2u.999 729 16.5

25,000 and over 328 7.h

TOTAL U,h09 100.0
 

In comparing this distribution to the income distri-

bution observed in the 196A MORDS Boating Survey, (Table

5) a dissimilar distribution is evident.
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TABLE 5

DISTRIBUTION OF 196k MICHIGAN OUTDOOR RECREATION

DEMAND STUDY BOATING SURVEY RESPONDENTS BY FAMILY

INCOME CATEGORIES a

 

 

 

 

Total Family Income Number Percent

Under $3,000 168 u.9

$3,000 - 5,999 500 1b.?

$6,000 - 7,999 7SU 22.1

$8,000 - 9,999 69h 20.h

$10,000 - 1A,999 8h0 2A.?

$15,000 and over hh9 13.2

TOTAL 3,805 100.0
 

8Michigan State University, Department of Resource

Development, Demand Study, Vol. II, p. 10.1.
 

The major distribution differences are illustrated

in Table 6. Closer scrutiny is complicated by the lack

of uniformity in classifying income ranges in the two studies.

TABLE 6

PERCENTAGE DISTRIBUTION OF RESPONDENTS T0 196M

AND 1968 STUDIES BY FAMILY INCOME CATEGORIES

 

 

 

Total Family Income 196A Percentage 1968 Percentage

Under $3,000 h.9 5.2

$3,000 - 7,999 36.8 23.8

$8,000 - 9,999 20.h 15.6

10,000 - 18,999 28.7 31.5

15,000 and over 13.2 23.9

 

TOTAL 100.0 100.0
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It is the contention of this author that this dis-

similar distribution can be explained by two major factors.

(1) the different sampling techniques used in the surveys,

and (2) the time periods (A years) between the two surveys

in which total family incomes increased.

The MORDS Boating Survey employed a randomly selected

sample of boat owners. This sample was stratified by

county but not by boat length. (For planning purposes

in Michigan, boats are divided into two major classi-

fications: those over 20 feet in length and those 20

feet or under in length.) Those boats over 20 feet in

length comprise a smaller proportion of the total popu-

lation than those 20 feet and under. The significance

of this is that a random sample of all the boats would not

yield an adequate response from the boat class over 20

feet in length. Other studies have found that income

is closely related to the type of boat owned. The im-

plication of this is that respondents with higher incomes

own longer, more expensive boats; and that because of the

random sampling methods employed by the MORDS Boating

Survey, these boaters were not adequately sampled. Hence,

lower numbers and percentages of respondents. Even if

there is no major difference in response rates between

income levels, as illustrated by the percent response by

boat sizes in Tables 2, the numerical distribution of

respondents will be less in those boat size classes and

income classes. Therefore, as implied from Cochran,
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stratification by boat size will nearly always result in

a smaller variance for the estimated mean or total, in

this case respondents by income distribution, than a com-

parable random sample.1

Although no quantitative figures could be produced

by this author relating to the increase of family incomes

in the time period between the two surveys, it is intuitive

that this has occurred.

A major part of this study is to determine the char—

acteristics of multiple boat owners. The following table

indicates the distribution of multiple boat owners by in-

come categories in relation to the distribution of all

respondents.

TABLE 7

DISTRIBUTION OF RESPONDENTS OWNING TWO OR MORE BOATS

TO THE 1968 MICHIGAN BOATING NEEDS SURVEY BY INCOME

CATEGORIES AND A COMPARISON WITH THE TOTAL DISTRI-

BUTION 0F RESPONDENTS TO THE SURVEY

 

 

Distribution of Multiple Boat Owners All Respondents

 

Total Family Income Number Percent Number Percent

 

 

Under $3,000 76 3.9 230 5.2

$3.000 - b.999 183 9.5 hU6 10.1

$5,000 - 7.999 226 11.7 598 13.6

$8,000 - 9,999 266 13.8 688 15.6

$10,000 - 1h.999 602 31.2 1.390 31.5

$15,000 - 2h,999 380 19.7 729 16.5

$25,000 and over 197 10.2 328 7.H

TOTAL 1,930 100.0 h,hO9 100.0
 

1Supra, p. 76.
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The basic percentage distribution between the two is

similar. The distribution for multiple boat owners above

$15,000 is higher (29.9 percent) than the distribution for

all respondents (23.9 percent). The distribution of multi-

ple boat owners under $10,000 is less (38.9 percent) than

the total for all respondents (hh.5 percent). The greatest

incidence of M.B.O. was in the $10,000 - lh,999 income

range, as was the distribution of all respondents.

Occupation of Respondents
 

The respondents were originally classified into 18

occupational categories; however, many of these categories

contained a small number of respondents and were reclassi-

fied into the categories listed in Table 8.

The figures in this table show that nearly 60 percent

of the respondents were employed in the professional or

technical occupations. Of this percent, the skilled crafts

category accounted for nearly 50 percent, or 26 percent of

the total for all respondents. The second and third most

indicated occupations were managerial and professional

respectively, and the retiree category had a high proportion

at 13.8 percent. The farm (1.7 percent) and service (h.6

percent) groups had very low indications.

The occupational distribution of multiple boat owners

was almost identical with that for the total distribution

of the respondent population. The two categories which

differed by more than 3 percent were skilled craftsmen

and managers (including elected officials.) The
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DISTRIBUTION OF RESPONDENTS BY OCCUPATIONAL

CATEGORIES TO THE 1968 MICHIGAN BOATING NEEDS SURVEY

 

 

Distribution of Multiple Boat Owners All Respondents

 

 

 

Occupation Number Percent Number Percent

Professional 321 16.6 687 15.6

Farmers 22 1.2 75 1.7

Managerial M21 21.8 791 18.0

Sales & Clerical 150 7.7 335 7.6

Skilled Crafts hhl 22.9 1,1h9 26.0

Operative 129 6.7 325 7,h

Service '77 h.O 20h h.6

Labor 13 .7 31 .7

Housewife 7 .h 13 .3

Retired 271 thO 606 13.8

Other M3 2.2 111 2.h

Refused 35 1.8 82 1.9

TOTAL 1,930 100.0 U,h09 100.0
 

aOccupational classes were derived from U. S. Census

classifications.

distribution of multiple boat owners in the skilled crafts

group was 3 percent less than in the same category for all

respondents. In the managerial group, the distribution of

multiple boat owners (21.8 percent) was almost 8 percent

more than in the same category for all respondents.

These minor percentage variations are not partic-

ularly significant when the entire range is considered.

Overall, the two distributions are similar. A con-

clusion of the MORDS which seems equally applicable in

this case is that:

the average incomes associated with
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the different occupation groups appear

to affect the extent that these gr ups

are represented among boat owners.'

A comparison of occupational distributions between the two

studies would be misleading because of the lack of definition

of competence making up the MORDS occupational classifi-

cations.

Education of Respondents
 

In general, the educational attainment of boat owners

responding to this survey does not vary significantly from

that of the MORDS. The lack of uniformity between the

two classification systems makes a more detailed compari-

son impossible. The educational classifications of the

MORDS were 13-15 years and 16 plus, whereas this survey

had the classifications indicated in Table 9.

The general trend of the two surveys, however, are

substantiated by the results as indicated in Table 9.

In general, the author concludes that the findings

of this survey with regard to socio-economic character-

istics of registered boat owners are representative of

the Michigan boating population because of the comparisons

with the findings of the MORDS Boating Survey.

 

1Michigan State University, Department of Resource

Development, Demand Study, p. 10.11.
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TABLE 9

DISTRIBUTION OF MICHIGAN BOATING NEEDS RESPONDENTS

SURVEY BY EDUCATIONAL CLASSES AND COMPARISON WITH

THE DISTRIBUTION OF RESPONDENTS TO

MORDS SURVEYa

 —.—-.

 

% Distribution of ¢ Distribution of

Education Pesp. to MEN Survey Resp. to MORDS Qurvey

  “0.“ “fl_

 

1-5 7.7

6-8 10.7 10.0

9-12 h6.8 “7.6

13-16 2h.M 23.9

17+ 10.h 18.5

TOTAL 100.0 100.0
 

8Michigan State University, Department of Resource

Development, Demand Study, Vol. II, p. 10.21-10.22.
 

Boats Owned By Multiple Boat Owners
 

The previous studies of boating in Michigan have indi-

cated percentages of multiple boat ownership but have neg-

lected to show the types of boats owned as second, third,

or fourth boats. The findings of the current survey with

regard to types of boats owned by multiple boat owners in

Michigan are presented in Appendix C.

The boats were classified into the following types:

inboards, outboards, sailboats, canoes, inboard-outboards.1

rowboats, and others. The 2,300 Michigan multiple boat

owners in the sample owned a total of h,562 additional

 

1Inboard-outboards are boats with the engine con—

tained in the boat, not mounted on the transom, with a

drive system resembling in appearance an outboard system.
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boats. The outboard type was most frequently listed,

closely followed by the inboard. Outboards number 1690

and inboards 1520 for a total of 3210 or 70 percent of the

boats owned by multiple boat owners. Sailboats, canoes,

inboard-outboards, rowboats, and others comprise the re-

maining 30 percent of boats owned. One possible problem

with the use of these findings is that these boats listed

as additional may not be the primary boat in terms of boat

use. The survey requested that the respondents provide

information on boat use for the boat identified by regis-

tration number and length. (This information was on the

address label of the questionnaire.) This problem may

not be significant if we accept the assumption that the

boats in the sample are unbiased representation of the

boating fleet.

Distribution of Multiple Boat Ownership

The survey sample information was expanded by a ratio

method1 to statewide data concerning response rate ratios,

number of multiple boat owners per county, and the per-

cent of registered boat owners with unregistered water-

craft. The expanded county and statewide information

can be found in Appendix D.

The percent distribution of multiple boat ownership

to total boat ownership is illustrated by Figure l on

page 39.

 

1Expansion method explained in Appendix D.
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There appears to be no specific trend; however, a

higher percentage of multiple boat ownership is indicated

for the counties in the northern lower peninsula of Mich-

igan. This could be misleading if one assumes that the

greatest number of multiple boat owners are in this region.

Actually, the opposite is true: the gross number of multi-

ple boat owners is highest in the urbanized counties of

Michigan due to the greater number of boat owners in those

counties. Table 10 and Figure 2 on page ho, illustrates

this trend. These counties may have a lower percentage

of multiple boat ownership, but because of the large

numbers of registered boats the number of multiple boat

owners is also larger.

Size and Distribution of the Unregistered Boating Fleet

This estimation is based upon a sample of regis-

tered boat owners and as such is probably an underestimate

of the total unregistered boat population of Michigan.

The statewide projections for the number of unregistered

boats by county are illustrated in Appendix D. The per-

cent distribution of unregistered boat owners per county

and the number of unregistered boats per county by quin-

tiles are illustrated by the Figures U and S on pages

h? and MB. A comparison of percentage and numerical

distribution of unregistered boats by counties is

illustrated in Table ll.
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TABLE 10

A COMPARISON OF GREATEST PERCENT DISTRIBUTION OF MULTIPLE

BOAT OWNERS WITH GREATEST NUMERICAL DISTRIBUTION OF MULTIPLE

BOAT OWNERS IN MICHIGAN BY COUNTIES OF RESIDENCE

mm

Counties with Counties with Counties with

Greatest No. Greatest % of Greatest No.

 

 

 

 

of Regist. Boats MBO of MBO

County Number County Percent County Number

Wayne 68,h05 Cass 77 Wayne 23,9hl

Oakland 36,922 Mackinac 69 Oakland 1h,797

Kent 2h,O87 Gladwin 69 Kent 11,320

Genesee 23,u09 Emmet 68 Genesee 10,065

Macomb 22,279 Crawford 67 Macomb 6,68h

Ingham 13,351 Alcona 66 Ingham 6,5h2

Kalamazoo 11,793 Baraga 6h Kalamazoo 5,668

Jackson 10,280 Presque Isle 63 Cass 5,270

Saginaw 10,108. Delta 62 Jackson h,523

Muskegon 8,882 Otsego 60 Saginaw h,lhh

TABLE 11

A COMPARISON OF GREATEST PERCENT DISTRIBUTION OF UNREGISTERED

BOAT OWNERS WITH GREATEST NUMERICAL DISTRIBUTION OF UNREGIS-

TERED BOAT OWNERS IN MICHIGAN BY COUNTIES OF RESIDENCE

 

 

Counties with

Greatest No.

of Regist. Boats

Counties with

Greatest % of

Unregist. Boats

Counties with

Greatest No. of

Unregist. Boats

 
a.

 

 

County Number County Percent County Number

Wayne 68,h05 Kalkaska hO Wayne 8,209

Oakland 36,992 Mackinaw 35 Oakland 5,179

Kent 2h,O87 Manistee 3h Kent h,095

Genesee 23,h09 Crawford 33 Genesee 3,227

Macomb 22,279 Emmet 32 Ingham 1,870

Ingham 13,351 Lapeer 29 Muskegon 1,776

Kalamazoo 11,793 Presque Isle 28 Saginaw 1,617

Jackson 10,280 Lake 27 Kalamazoo 1,533

Saginaw 10,108 Wexford 26 Ottawa 1,h19

Muskegon 8,882 Benzie 22 Berrien 1,1uu
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CHAPTER IV

ANALYSIS AND RESULTS

The hypothesis of this study, discussed in Chapter

I, is that multiple boat ownership is related to selected

socio-economic characteristics and the supply of boating

opportunity. The hypothesis is a statement regarding the

parameter value that will be accepted or rejected on the

basis of a statistical test.1 This study employed a linear

regression procedure for testing the hypothesis. This

method of analysis has certain advantages over other

methods. Manderscheid found that a linear regression

model is useful not only for identifying the independent

variables exerting an influence on the dependent variable

but also for estimating the effects of independent vari-

ables on a dependent variable.2 Use of this technique

for testing the hypothesis has the advantage that only

can those socio-economic and supply characteristics which

exert a significant influence on multiple boat ownership

 

1A parameter is a characteristic which helps describe

the population being investigated.

2Lester Manderscheid, An Introduction to Statistical

Hypothesis Testing, Revised Syllabus fOr AgriculturaI'Econo-

mi03‘867,‘MiEhigan State University, East Lansing, Winter,

1969.
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be identified but the extent of their influence can be

estimated.

Statistical Model
 

One of the aims of regression analysis is to find

an equation expressing the relationship between the depen-

dent variable Y and the independent variable X. A mathe-

matical model is a method of representing this relationship

and is usually divided into two broad types: a linear

function and a non-linear function. Equations that have

coefficients raised to powers other than the first, or

are combined by multiplication or division are non-linear.

Equations that have coefficients combined by subtraction

or addition and are raised only to the first power are

classified as linear.

The mathematical model selected in this analysis

was linear and was as follows:

= B O O .

YMBO BO + 1 1 + B2X2 ann

Y = conditional probability of the respondent
MBO

owning two or more boats

x1 = age of the head of the family

x2 = total family income

X3 2 educational attainment of head of family

xu = size of family

x = occupation of head of family
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x = units of boating opportunity per county of

residence

Procedures and Results
 

The supply of "boating opportunity per county" data

was punched on computer cards. This supply data was

linked to the survey data by the following procedure.

Respondent information to the survey was identified by

a code obtained from the county of residence of the

respondent. (For example, all the respondents residing

in Alcona County - 01 - were ordered into the classification

identified by the number 010001.) The computer input card

containing boating supply data was linked to the survey

data from a specific countyby coding it with that county's

identification number. This supply card was combined with

the five other cards per respondent from the survey and

was recorded on a magnetic tape.

A least squares deletion (LSDELI computer program

was used for the regression analysis.3 This routine is

a multiple regression program that utilizes a stepwise

deletion of variables to calculate an initial least

 

Michigan Department of Conservation, Recreation Re-

~source Planning Division, "Michigan Lake Frontage 1965"

unpublished computer print out dated October 26,‘1966

quoted in Michael Chubb, Outdoor Recreation Planning

in Michigan by a Systems Analysis Approach: Part III,

op.cit., p. 150-152.

 
 

2The production of the survey punch card decks has

been described in Chapter II.

3Michigan State University, Agricultural Experiment

Station, LSDEL: Stepwise Deletion of Variables from a

Least Squares Enuation. (East—Lansfng, MIchIgan: SEE-

tiStical Services‘Description No. 8, November 1969), p. 1.
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squares equation. The independent variable that least

reduces the variance around the mean of the dependent

variable is the deleted and a new equation is estimated.

A second independent variable is deleted following the

same criteria. This procedure continues until a variable

meets the stopping criteria. A 5 percent significance

level was specified as the stopping criteria.

The data for this part of the study (hypothesis

testing) was prepared for the ISDEL routine by computer

programmers at Michigan State University's Computer Center.

The program was run on the University's CDC 3600 computer.

The statistics on transformed variables and simple

correlations are illustrated in Appendix E. The indepen-

dent variables and related statistics that were identified

as being significant in the final equation are also listed

in this Appendix.

Interpretation of Results
 

The independent variables deleted by the LSDEL rou—

tine and identified as not significant at the specified

level were the supply of boating opportunities and the

size of the boaters family. It would seem that supply

.of boating opportunity would be a significant variable,

however, the manner by which the data was used could be

faulty. Instead of linking supply at the origin with the

data it may have been more significant to relate cottage

ownership to multiple boat ownership. This may have given

a better indication of supply of boating opportunity than
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an enumeration of acres of water per county. The wording

of the questionnaire negated the possibility of this

method of linking boating opportunity with multiple boat

ownership.

The independent variables of age, income, education,

and occupation were found to be significant at the 5 per-

cent level. The R2 (coefficient of determination which

estimates the percentage of variance in the dependent

variable that is explained by changes in the independent

variable) for the final equation was .029. This would

seem to indicate that these variables, although signi-

ficant, explain approximately 3 percent of the variance

leaving 97 percent to be explained by other factors.

The unexplained factors comprising the remaining variance

could be identified with further study. As one would

suspect, these variables are related to other factors

not directly within the socio-economic characteristics

currently tested. Such factors as, public access to

boating waters, cottage ownership, methods of trans-

portation and recreational uses of water could affect

multiple boat ownership. To attempt to identify the

significance of these factors without quantifiable data

would be difficult.

The identification of other characteristics and their

inclusion into the linear model could possibly raise the

coefficient of determination. It would appear that the
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range of variables affecting multiple boat ownership is

large and that more study is needed in this area.



CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

This study was guided by two basic objectives: a

need to estimate the number of unregistered boats owned

by multiple boat owners, and secondly a desire to determine

the factors which are connected with multiple boat owner-

ship and explore their usefulness in predicting future

multiple boat ownership patterns. This second objective“

was expressed as the primary hypothesis of the study.

The basic data for the study was provided by a questionnaire

survey of registered Michigan boat owners. The data gath—

ered consisted of socio-economic characteristics of state

boaters, boat ownership; types and sizes of boats and

motors used by boaters in the state; boat storage; trans-

portation and launching; boating preferences for different

water bodies-inland and Great Lakes; frequency and type of

use; origin and destination patterns; in-state use by out-

of-state boaters; and out-of-state use by in-state boaters.

The survey sample information regarding boat owner-

ship was expanded by a ratio method to statewide data con-

cerning number of multiple boat owners and the number of

unregistered boat owners and boats. The socio-economic

characteristics of boaters, together with a supply of

50



51

boating opportunity, were then related to multiple boat

ownership by means of a least squares procedure.

The conclusions of the study are outlined below.

Conclusions
 

l. The distribution of respondents by selected

socio-economic characteristics (income, age, and edu-

cation) was similar to the distribution of the 196h

Boating Survey. The distribution by income and occu-

pational classes of respondents owning two or more

boats compared to single boat owners was also very

similar.

2. Analysis of the data indicates that 59 percent

of the respondents owned only one boat and M1 percent

owned two or more boats. This figure, when applied to

the 1968 tabulated registered boat total yields an esti-

mate of some 180,000 boat owners that can be classified

as probable multiple boat owners.

3. There appears to be a greater incidence of

multiple boat ownership in the counties in the northern

lower peninsula of Michigan. The greatest numbers of

multiple boat owners are not located in the northern

_rural counties but are in the urbanized counties of

southern Michigan.

0. Outboards and inboards comprise 70 percent of

the total boats owned by multiple boat owners. Sailboats.

canoes, inboard-outboards, rowboats and others comprise

the remaining 30 percent owned.
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5. The analysis indicates that 12 percent of the

respondents owned one or more unregistered boats. It is

therefore estimated that registered boat owners in Mich—

igan have nearly 60,000 additional watercraft not re-

quiring registration.

6. The percentage and numerical distribution of

unregistered boat owners is similar to that of multiple

boat ownership. The percentage distribution of unregis-

tered boats is the greatest in the northern counties of

the lower peninsula of Michigan, however, the largest

numbers of unregistered boats are in the urbanized

southern counties of Michigan.

7. The characteristics of multiple boat ownership

identified as being significant at the .95 level of confi-

dence were age, income, education, and occupation. Al-

though they were statistically significant, they did not

account for a great deal of the variation around the mean

of the dependent variable. The coefficient of determina-

tion (R2) for the final equation was .029. A model to

accurately predict multiple boat ownership in Michigan

must include other variables in addition to those of a

socio-economic character.

Recommendations
 

1. The phenomena of multiple boat ownership is in

need of further research. Emphasis Should be placed on

identifying the factors which account for multiple boat

ownership and their significance. Further study is also
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needed to determine the best statistical method that can

be utilized for the identification of these factors.

2. The data gathering techniques employed should

answer the following types of questions. Of the boats

owned, which boat is the primary one in terms of gross

amount of use? What is the total amount of use of each

boat owned and the type of use? This type of informa-

tion would identify not only primary and secondary boats

but would indicate the amount of use generated by each.

3. The 1968 Boating Needs Study did not ask the

respondent to specifically identify the boats not requiring

registration. So the absence of an indication that a boat

had a mechanical propulsion system was used as an indicator

that it probably did not require registration. Positive

identification of unregistered boats was not determined

by this study. If the data obtained from future studies

is to be utilized in the "RECSYS-SYMAP" approach to plan-

ning, then the amount and type of use generated by unreg-

istered boats should be determined.

h. The estimation of the size of the unregistered

boating fleet in Michigan was based upon a sample drawn

from registered boat owners and as such results in an

'under-estimation of the total size of the fleet. Methods

and procedures need to be devised to include in future

studies a sample of unregistered boat owners who do not

own registered boats. For planning and other purposes,*

it is desirable that all watercraft should be registered.
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Investigation of the administrative and political feasi-

bility of the establishment of this procedure should be

instigated.

5. The decision makers in the recreation field of

resource management should be more aware of the methods

and techniques of planners. Conversely, planners should

be concerned with devising, interpreting and utilizing

quantitative methods to provide reliable data for decision

makers. If unreliable processes are used and the ensuing

data is furnished to decision makers, less than desired

provision for recreation opportunity results.
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MICHIGAN RECREATIONAL BOATING NEEDS QUESTIONNAIRE
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STATE OF MICHIGAN

@ WATERWAYS commnow

cmus A core-

GEORGE ROMNEY, Governor Chairman

DEPARTMENT or NATURAL RESOURCES Vifi‘zhtxfi“

RAW! A. MC MULIAN. Director LEONARD H. THOMSON

ROBERT F. KING

FREDERICK O. ROUSE, JR.

 

Stevens 1’. Mason luilding

hinting, Michigan “926

373-0626

W

J
Dear Boat Owner:

At this time of year, when boats are out of the water, the Waterways Com—

mission, like everyone else. is making plans for the coming season and

seasons ahead. We want to make sure that the rivers and lakes of Michigan,

including the Great Lakes, offer safe and accessible recreation to all who

love the water.

To help us in our job, we need your assistance in finding out more about

the kinds of facilities you and other boaters require. If there are

shortages in certain areas, we would like to know about them. We are,

therefore, sending you this questionnaire with the request that you take

a few moments to fill it out and send it back to us. This study is one

of several research projects being undertaken for the Waterways Division

by the Recreation Research and Planning Unit at Michigan State University.

Your name was taken at random from the list of boat registrants, and your

reply need not be signed. It will be used with all the other replies to

show us the pattern of boating in Michigan and indicate where we should

be providing new or improved facilities. Simply place your completed

questionnaire in the stamped, pre-addressed envelope and mail it back to

us at your convenience.

Thank you very much for your help.

Hith best wishes for a good season in 1969.

$1 erel ,

5‘”

Keith Wilson

Director

Kszaw

Enclosures

ma...
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FOR YOUR ASSISTANCE:

A COUNTY AND HIGHWAY MAP

OF MICHIGAN
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MICHIGAN RECREATIONAL BOATING NEEDS QUESTIONNAIRE

 

PLEASE ANSWER OUESTIONSTTHROUGHB FOR THE BOAT IDENTIFIED

BY THE REGISTRATION NUMBER AND BOAT LENGTH WHICH

APPEAR UNDER YOUR ADDRESS ON PAGE 1

 

WHAT TYPE OF POWER SYSTEM DOES THIS BOAT HAVE? (Check one)

D Outboard motor E] Inboard motor ‘ D Inboard motor with outboard drive

D Sailboat with motor C] Other (write in)

 

WHAT IS THE HORSEPOWER RATING OF THE PRIMARY MOTOR (OR MOTORS) USED ON II1I§ BOAT?

__Hp. Hp.

Indicate horsepower of any other motors used on this boat: , ,

 

 

WHAT COUNTY IS 11113 BOAT REGISTERED IN? County

 

WHERE DO YOU USUALLY KEEP 11113 BOAT DURING THE BOATING SEASON? (Check one)

D At my permanent home, which is not on a lake or river.

At waterfrontage located at my permanent home Iot.

At a commercial marina-berth.

C] At a summer cottage.

C] At a publicly-owned marina.

D At a boat or yacht club.

C] Other (Specify)
 

 

WAS IfllfiBOAT TRANSPORTED FROM YOUR HOME OR OTHER LOCATION TO PARTICULAR LAUNCH~

ING SITES DURING THE PAST BOATING SEASON (calendar year 1968)?

E] YES [:1 NO If ”NO" skip over questions 6, 7, and a, and proceed

with question 9. ' '

 

WAS nus BOAT TRANSPORTED av: E] trailer C] car-top carrier

 

PLEASE INDICATE THE TOTAL NUMBER OF TIMES YOU TRANSPORTED IIilSBOAT FROM THE PLACE

OF STORAGE OR MOORING TO THE PLACE OF USE. Number of times 

 

IN THE TABLE BELOW, NAME THE COUNTIES WHERE YOU MOST OFTEN LAUNCHED IHI§ BOAT: AND

INDICATE THE NUMBER OF TIMES THE BOAT WAS LAUNCHED AT EACH BOATING ACCESS POINT.

 vvv-v‘rT717 '1

Number of Times This Boat Launched lt-

 

 

County .

I (Write in) PubI'c WWII“ 0' “0W Co cm Prlvete

Merlne pr I I

‘, City, County State or other

A k‘ i_
or Township Facilities “W"
 

Most Launches: nip

 

2nd most Launches: III-P

 

       All other Launches: q?
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9 DID YOU USE THIS BOAT ON ANY OF THE MICHIGAN SECTIONS OF THE GREAT LAKES. 0R CONNECT-

ING WATERS“, DURING THE PAST BOATING SEASON (calendar year 1968)?

'(Great Lakes and connecting waters are Lakes Huron, Superior, Erie, Michigan, and St. Clair;

St. Mary's River, St. Clair River, and Detroit River.)

D NO --- If "NO". please proceed to question 11.

CI YES --- If "YES" please continue with question 10.

‘0 IN THE TABLE BELOW, NAME THE THREE GREAT LAKES OR CONNECTING WATERS COUNTIES WHERE

Ifllfi BOAT WAS USED DURING THE PAST BOATING SEASON. Give the number of days that the boat was

actually in the water under power or sail in each county: and give the number of boating days spent on particular

activities. (See map on page 2.)

USE OF THIS BOAT ON GREAT LAKES AND CONNECTING WATERS ONLY

Note: Count each part day spent boating as a full day. Count each part-day spent on

The number of days spmt on specific boating activities a particular boating activity

may not eQuaI the total number of days shown in the as a full day for that activity.

lefthand column. 1

Boating Activities

1.otel No. days you used this boat for—

a”. C0 nty Trout/Salmon Other Water

or (Write In) tibiae “shine ““"I‘W Ikilns c'""'“' °"‘°'

INo. (No. (No. (No. (No. (No.

. . - Deva) Deva) Days) Dew) Days) Days)

EXAMPLE i I7 W ll 2 0 9' 8’ 0
 

 County of

most u”: #

 

 
County of

2nd moat use: I?

 

3rdmoatuee:

 

eoeting in ”All d}

Other" Counties:        
 

‘I'

.‘I
+ come...

{i
 

 

DID YOU USE THIS BOAT ON ANY INLAND LAKES OR STREAMS IN MICHIGAN DURING THE PAST

BOATING SEASON (calendar year 1968)?

E] NO --- If "NO” please proceed to question 13.

D was --- If "YES" please continue with question no. 12.
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‘2 IN THE TABLE BELOW. NAME THE THREE MICHIGAN COUNTIES WHERE THIS BOAT WAS USED MOST ON

INLAND LAKES AND STREAMS DURING THE PAST BOATING SEASON' Give the number of days that this boat

was actually In the water under power or sail In each of these counties; and give the number of boating days spent on

various activities. (See map on page 2.)

 

 

USE OF THIS BOAT ON INLAND LAKES & STREAMS

 

left-hand column.

)

l'l’ 'r

I Note: Count each part day spent boating as a full day. ,

. The number of days spent on specific boating activities .

I may not equal the total number of days shown in the

 

 

I 

I Count each part day ment on

a particular boating activity

as a full day for that mivity.

_1‘ A Ah L _A

 

 
Boating Activities

 

 

 

'Totel No. days you used this boat for—

Days Caunty Trout/Salmon Other Water ,

I “I IWrite in) fishing fighim I'IUIIIII'III skiing Cruising Other

Boating (No. (No. (No. (No. (No. (No.

- Days) Days) Days) Days) Days) Days)

2 ’7 j Z 0 O

 

 , County of

a most USO:

 
. County of #

,l I , 2nd most use:

V

 

County of

3rd most use: 'I

 

II? : Boating in "All

L ‘. C Other” Counties: S

T

V       
  ‘ L

‘ Luann.

 

 

'3 DID YOU USE IBIS BOAT IN ANY CANADIAN PROVINCE OR A STATE OTHER THAN MICHIGAN DURING

THE PAST BOATING SEASON (calendar year 1968)?

[I] NC

C] was ---

If “NO", skip over the remainder of this question and proceed with question 14.

If "YES," please complete the table below.

 

OtherStates: GivetheNumberofDeysBoetwas

 

 

 

 

in theWeterUnderPowerorSeil

COunty or nearest Name of State or Nurrber of

city (if known) ' Canadian Province beating ays"

County of most use: -'

County of 2nd most use: e...

County of 3rd most use: d»   
 

'lf unknown, please consult a highway map.

"INOTE: count each part day of beating as a full day).
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THE FOLLOWING QUESTION CONCERNS OTHER RECREATIONAL BOATS OWNED IN ADDITION

TO THE ONE IDENTIFIED BY THE REGISTRATION NUMBER ON PAGE I.

(Note: If you own no other boats, please check here E] erel skip over to Question 15)

 

‘4 IN THE TABLE BELOW, GIVE THE NUMBER OF OTHER REGISTERED AND UNREGISTERED BOATS OWNED

BY YOU, AND BY THE MEMBERS OF YOUR IMMEDIATE FAMILY RESIDING WITH YOU. Also, give the boat

length and horsepower rating of the motor used on it.

 

Type of boat' Length Horsepower rating at the motor

 

 

 

 

    
 

“Include other inboards, outboards, sailboats, canoes, inboard-outboards, rowboats, etc.

 

 W ~— .1. We r—v-‘v

e

IN ORDER TO FORECAST THE FUTURE DEMAND FOR BOATING FACILITIES IN'MICHIGAN,

IT IS NECESSARY FOR US TO BE ABLE TO TIE IN FAMILY CHARACTERISTICS

WITH BOATING USE PATTERNS. PLEASE ASSIST US BY ANSWERING THE

VOUESTIONS IN THE FOLLOWING SECTION.
4.1 A a; .4‘ L. '.J .._ ‘

I5 PLEASE GIVE YOUR COUNTY AND STATE OF PERMANENT RESIDENCE, AND WRITE IN YOUR POSTAL ZIP

CODE.

County name State Postal Zip Code 

 

‘6 WHAT IS THE AGE AND SEX OF THE "HEAD OF YOUR FAMILY?"

Age:_yeers Sex: CI Male CI Female

 

l7 GIVE THE AGE AND SEX OF EACH MEMBER OF YOUR FAMILY RESIDING WITH YOU (excluding the "head of

household")

 Male: ages: , , ,___,_ Female: ages:__,___,_,_.____,_

 

IS WHAT IS THE OCCUPATION OF THE "HEAD OF YOUR FAMILY?" (Please indicate the type of job that you hold,

NOT the organization for which you work).

 

(Write in)

 

‘9 PLEASE ESTIMATE YOUR TOTAL FAMILY INCOME FOR 1968 BY CHECKING THE PROPER BOX BELOW.

(Check only one box). ‘

Cl ‘ Under $3,000 1:] $6,000 to $7,999 D $10,000 to $14,999 [I] $25,000 end over

 

Cl $3,000 to $5,999 Cl $8,000 to $9,999 El $15,000 to $24,999
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20 WHICH OF THE ANSWERS BELOW BEST INDICATES THE TOTAL YEARS OF EDUCATION COMPLETED BY

THE ”HEAD OF YOUR FAMILY?" (Check one b0!)

DDDDDDDDDDDD DECIDED

1 2 3 4 5 6 7 8 9 10 II 12 13 I4 15 18 17 0f "TOTO

 

2‘ IN THE SPACE BELOW, PLEASE INDICATE ANY SPECIAL BOATING PROBLEMS YOU MAY HAVE:

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THANKS FOR YOUR HELP I

If you assidently mlsplace the return elivdope provided. please mail to:

Recreation Research ltd Planning Unit

Room 312 Natmd Resources Building

Michipn State University

East Lansing. Michlun 48823
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COUNTY BREAKDOWN OF MAILED

AND RETURNED SAMPLE



A
P
P
E
N
D
I
X

B

C
O
U
N
T
Y

B
R
E
A
K
D
O
W
N

O
F
M
A
I
L
E
D

S
A
M
P
L
E

 
 

 

“
0
.
1
T
L
E
N
G
T
H
S

_

C
O
U
N
T
Y

4
1
2
'

o
r

L
e
s
s

1
2
'

-
2
0
'

2
0
T

-
3
0
‘

3
0
'

—
4
0
'

4
0
'

a
n
a

O
v
e
r

T
o
t
a
l
'

4
0

2
0
6

1
6
4

1
1
2

2
3

1
6
4

2
5
1

8
6

4
1
6

2
6
6

3
9
8

3
2
1

.
1
0
3

1
2
7

1
3
9

7
1

1
0
3

2
3

1
1
0

8
8

1
8
6

In

\D
P.

,4

M

HNMQ‘IDWI‘QO‘

O

r—I

.--I C0

(

N

H

I

OOOOOOOOC‘OHOU‘NI—IHHOOOHOOO‘DOONOO

O

H

Ch

\0

m

N

m

---I

U\M¢4r4oxouawcvwnmvww

\o

m

gs

N

v

N

O LO C (’I

“1336\CQI“ (‘4

N

OOOOOOOOMOOONOOOHOOCDHCJOONOOCOO

r-I



A
P
P
E
N
D
I

N

B
(
C
o
n
'
d
)

1
2
'

o
r

L
e
s
s

1
9 8

2
3
7

5
2

2
7

3
5

2
8

2
0
2

2
6
9

1
3

4
7
0

3
0
‘

N(CCDL’\V‘HMLOMNI‘NICJI~I

NI”) [x

V‘MQ‘H

r-Ir-Ir-I

KOO"

P10

('1

N

W'flh’)O)V‘OH\D'Q‘r-IOJN

("I .

I“

Nln

r-I

O
A
T

L
E
N
G
T
H
S r-I

FiN'WCDOCDCDNLnCDN(DCDOCDF)OCDCHWC)NCVCDOCDCJFCDCerifi

ID V

CL3 (I‘OOOOOOONOOOOOOHHmOOOOOOOHOHl-Iom

a
n
d

O
v
e
r

H

c': m CU ‘Y—s

0 KC} (’3 {\I (7 O\ CO

LOP‘Ir-i

-mr1v

63



A
P
P
E
N
D
I
X

B
(
C
o
n
'
d
)

 

C
O
U
N
T
Y

1
2
‘

o
r
;
L
e
s
s

E
f
r
-

2
0
r

2
O
T
-

$
3
0

(
5
0
'

-
4
0
T

4
0
’

a
n
d

O
v
e
r

‘
T
o
t
a
l

6
4

1
9

4
8

6
5

2
4

2
2

6
6

1
3

2
3

6
7

2
8

1
8

6
8

9
7

6
9

2
2

2

7
0

1
0
3

1
8
8

7
1

1
9

4
1

7
2

1
9

1
2
7

7
3

1
4
1

3
4
6

7
4

4
3

2
2
4

4
0

N 0-! 00 PI C‘ t") \ONU')OOM

M r—Imoo

8
2

‘
7
3
8

2
,
1
7
1

4
7
2

m

r-l

0-4

8
4

1
4
1

'
4
1
1

5
1

T
o
t
a
l

6
,
5
0
5

”
1
2
,
9
6
3

I
,
8
8
8

m

’3

(VI

HOOCDOOMOOOV‘OOOOOJOOCOOMC)

OOHCOOP-OommHHOONOfl'Owa

v

M

[x

H

H

N

PI

H

M

H

In

I‘

\D

64



0
9
6
I
9
°

S
E

”
‘

I
v
e
a
b
v
'

‘
‘

8
2

I
e
l
c
h
'

I
I

I
E
B
U
K
U
°

"
P

I
0
£
I
9
£
°
D

0
L
6

‘
I

7
9
8
8
0
’

’
'
S

I
s
v
u
t
u
‘
t

u
t
l

“
“
‘
I

S
t
é
v
I
‘
Z
"
*
“

I
Z
I

I
9
2
L
Q
S
'

0
2

”
'

I
6
S
O
B
E
°

'
”

8
2
-

I
I
L
d
t
r
'

5
2

"
'
I

6
6
6
(
9
'

'
8
2

I
O
Z
I
C
O
'
S

6
2
5

”
"
‘
“

I
S
L
B
I
S
'

‘
a
t

I
U
R
O
I
H
'

5
2

'
"

I
S
S
X
I
S
'

‘
”
”

D
Z

I
v
f
x
s
d
'

9
t

'
“
”
‘
“

I
S
E
I
S
I
'
I
‘
"
"

'
7
9

”
"

I
U
Q
L
L
S
'

I
Z

”
"

I
9
0
2
0
6
‘
"
“

9
!

I
0
9
:
1
9
“
;

I
t
:

"
"
"

I
2
6
6
l
9
°

"
"

a
t
'

I
t
b
t
b
o
‘
t

d
9

‘
I
'
I
t
c
v
r
°

'
“
‘

S
Z

“

I
6
0
¢
U
9
'

p
f

'
I
Q
Z
V
U
I
'

‘
‘

9

I
8
9
9
8
9
'

S
t

'
*

I
B
e
t
t
t
'

“
I
Z
“

I
6
9
0
9
7
‘

9
2

I
v
e
s
o
v
‘

U
?

I
6
0
6
0
9
‘

.
i
t

I
v
t
u
G
I
'
I

‘
9
9

I
u
I
L
L
u
’
I

9
0
E

‘
I
t
b
c
b
u
'
l

"
6
9

I
(
L
d
I
u
'
Z

V
I
I

"
I

S
t
u
i
£
'

'
a
t

I
U
t
t
é
e
'
t

I
t

‘
“
’
“
‘
I

6
0
0
0
0
'
!

”
'

L

I
o
t
7
6
I
'

I
t

‘
"

‘
I
O
C
L
A
I
’

"
U
!

I
I
S
L
E
)
’

9
2

’
I
£
9
0
6
9
'

‘
‘

6
2

I
o
t
b
O
U
'
t

L
S

‘
”
”

I
B
S
O
S
I
'

'
o

I
S
L
R
I
S
'

i
t

I
W
V
I
O
I

,
I

.
‘
"
'
I
“

-
H

.
.
"
.
d
"

O
.
-
-
-
-
-
-
O
-
.
O
.
-
-
-
-
¢
-
-
.
.
.
-
.
-
-
.
-
e
g
g
-
0
.
0
-
0
.
9
.
.
.
-
.
-
-
0
-
.
.
0
-
-
-
-
-
-
-
-
-
.
-
.
_
-
_
f
_
.
.
_
o
O
o
u
-
.
-
-
n
-
.
-
-
-
-
-
-
-
-
.
-
_
-
-
-
-
-
-
c
-
u
-
-
-
-
,
,
-
o
.
—
O
O
-
o
o

IIIIIIIIIIIIIIIIIIIIIII

'
lIIIIIIIIIIIIIIIIIIIII

0
0
0
°
U

0
0
0
‘
0

0
0
0
‘
0

0
5
0
°
0

0
0
0
‘
0

0
0
0
'
0

0
0
0
‘
0

0
0
0
'

0
0
0
‘

0
0
0
‘

0
0
0
'

0
0
0
‘

0
0
0
'

0
0
0
'

0
0
0
'

9
0
0
’

0
0
0
'

0
0
0
'

0
0
0
'

0
0
0
'

0
0
0
‘

0
0
0
'

0
0
0
'

0
0
0
'

0
0
0
'

0
0
0
'

0
0
0
‘

0
0
0
'
0

0
0
0
‘
0

0
0
0
'
0

0
0
0
'
0

0
0
0
'
0

0
0
0
'
0

0
0
0
'
0

0
0
0
'
»

0
0
0
'
0

0
0
0
'
0

C
O
U
'
U

0
0
0
’
0

0
0
0
'
u

0
0
0
°
u

0
0
0
'
0

0
0
0
‘
0

0
0
0
°
0

0
0
0
'
0

G CCOCOGOCCOCCCOOC-OGC I0
o

a
,

ODOCDOODOOOv-‘DODDOOOOOOOOOOOOOODO'I‘OOOCOOOONDODO

I
3
0
0
°
0

0
I

5
0
3
’

‘
I

e
n
s
-
o

0
I

0
0
6
’

I
J
n
O
°
U

O
I

0
0
0
'
s

I
0
0
0
-
0

0
I

0
0
0
'
4

I
9
:

O
I

I
I

0
0
0
°
C

I
3
0
0
-
0

0
I

0
0
0
‘
0

"

I
0
0
0
-
0

0
I

0
0
9
‘
t

'
”

I
9
:
1
‘
I

"
I
"
'

I
C
O
B
'
I
'

I
0
0
0
'
0

0
I

0
0
2
'

I
0
0
0
°
0

0
I

:
0
0
'
0

‘
*

I
3
0
0
'
0

0
I

0
0
0
'
“

'
I

3
0
0
'
0

”
0

I
0
0
3
'

”
”

I
9
2

'
I

I
I

0
0
8
'
6

'
I

a
:

'
I

”
I

I
0
0
6
'

I
0
9
0
-
0

0
I

0
3
8
'
.

'
"
'
I

0
3
0
'
0

"
‘

0
I

0
0
9
'

‘
*

I
0
0
0
-
0

0
I

O
O
b
'

I
Q
Q
I
'
I

‘
I

I
u
é
c
'
t
'

I
3
0
0
'
0

O
I

0
0
9
'

“
I

3
0
3
'
0

0
I

0
0

'
'

I
t
t
d
'
d

Z
I

0
0
0
’
:

"
”
I

3
0
3
'
0

‘
0

I
O
D
U
'
I

'
”

I
3
5
6
°
u

0
I

0
0
0
‘
0

“
I

0
0
0
‘
0

0
I
B
O
G
'
U
‘
”

I
0
0
0
°
0

0
I

0
0
0
'
0

I
z
o
o
-
u

'
o

’
I

0
0
6
'

I
O
O
C
'
O

0
I

O
O
O
’
U

I
3
0
0
'
0

‘
0

I
0
0
6
'

I
3
0
0
‘
0

0
I
0
0
"

I
J
O
U
'
U

0
I

0
0
0
'
0

I
0
0
0
°
U

0
I

0
0
3
'

I
9
r
I
°
I

I
I

0
0
9
'

I
i
/
d
'
z

Z
I

0
0
3
'

I
0
0
4
'
0

0
I

0
0
5
'

I
5
0
0
'
0

0
I

O
fl
d
'
d

‘
I

3
0
0
'
0

0
I

0
0
0
'
0

I
;
p
§
'
v

t
I

0
0
v
'

I
3
0
0
'
0

'
0

I
0
0
3
'

'

I
3
0
0
'
0

0
I

0
0
3
'

I
3
3
9
'
0

'
0

I
0
0
0
'
0

I
0
0
0
°
0

0
I

0
0
0
'
0

I
3
0
0
°
0

0
I

0
9
3
'

I
0
0
0
°
0

0
I

0
0
3
'

I
3
0
0
'
0

0
I
0
0
0
‘
0

I
0
0
0
'
0

0
I

0
0
3
'

I
B
e

.
I
t

I
0
2

-

H
I
O
N
S
I

I
3
8

9
I

9
0
9
’

I
6

I
'

I
5
2
5
'

'
c
c

0
I

9
9
1
‘

-
s

U
I

s
I
I
'

7

S
t

I
8
9
i
°
e

S
e
t

0
~

I
9
9
1
°

"
s

“

3
'

I
L
O
S
'
Z

L
u

6
'
"

I
£
9
0
’
1
"
’

b
y

I
I

7
0
9
'

1
4

0
“
I

v
t
t
‘

I
I

3
I

I
i
v
‘

S
I

I
‘
”

I
U
6
9
°

'
-

w
e

‘
I

I
u
O
t
'
t

b
a
t

'
t
"
"

I
6
0
9
°
"
"
'
9
I

7
I

9
L
L
'

£
6

E
I
3
9
"
7
‘
“
“
"
9
$
’

d
I

y
t
t
'

I
I

9
‘

I
I
Z
I
'
I
"
"

o
f

"

Z
I

6
0
7
'

v
;

I
I
s
t
"
“
‘
“

e
»

a
t

I
0
9
6
‘
s

L
4
4

5
"
’
I

0
6
9
"
"
“

7
6
'

0
I
c
b
u
'
I

3
:

0
“
J

I
2
9
'

‘
7
”

$
1

0
I

o
I
L
'

9
6

I
-

I
v
»
:
'

'
S

-
0

I
9
9
9
'

6
‘

‘
I

“
'
I

u
t
fi
’

"
S
I

‘

a
I

9
0
9
'

1
0

0
I

9
1
5
'

-
-

0
6

e
I

6
9
8
'

0
2

2
I

U
L
I
°
I

I
v

v
I
e
r
'
I

I
S

I
I
u
k
z
'
l

8
7

i
t

I
s
t
v
'
d

1
0

0
I

0
9
9
'

9
L

3
I
(
Z
E
'
I

9
'

v
I
6
6
0
'
!

-
“

9
£

I
I

0
2
6
'

9

0
I

0
2
6
'

‘
9

0
I

9
9
6
'

b
I

'
I

I
b
u
'

I
;

e
I

9
(
1
‘

2
6

0
‘

I
c
e
I
'

'
“

S

I
I

J
9
v
'

9
t

0
3

I
0
2

-
(
I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIAI

E
T
J
H
V
S

G
E
N
H
D
L
S
H

d
0
K
L
H
D
O
O

1
8

S
H
E
N
H
O

L
V
O
B

fl
X
I
G
N
E
J
J
V

L
0
9

9
h
>

6
3
2
'

0
0
0

6
1
8

8
0
3

(
i
t

5
1
9

9
1
6

T
E
L

(
9
9

9
2
3

£
1
5

0
0
0

2
6
6

9
7
7

1
5
!

O
I
E

0
0
0

R
S
I

I
Z
I

N
2
6

1
0
!

t
e
l

L
t
d

9
6
6

L
a
!

£
3
5

$
3
6

$
5
5

9
9
9

9
4
6

v
9
9

I

'
8

I
9

'

’
6

'
v

'
¢

'
0

‘
0

“
I

'
2

'
I

'
I

'
I

a
t

N
V
fi

) (I .‘~ 1‘

C rV.‘1 re-rF

WG-4 vsH‘)¢)HL‘(\J‘ :1)

"
5
L"I~‘~ v

r-

V £"J-‘“\l\1",(\H""F ’1'?

R r s-r r-r< a

1'1

h

o-QHPCI—0-1_~—I~M-C—~H—chbw—HK—D—H-‘No‘bd-‘WH—O—H—H—-~_M-C~—C

I

6
5
8
1

‘
.
.
.
.
.
.
.
.
.
.
.
.
.
.
‘
.
.
.
.
-
‘
.
-
.
.
.
.
.
.
.
.
.
.
—
.
.
.
-
-
.
.
.
.
.
.
.
.
-
.
.
.
.
-
.
.
.
.
.
.
-
.
.
.
.
-
.
.
.
.
-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
-
-
-
.
.
.
.
I

3
3
:
6
3

II

h f C? t.’ 0 IN":

_v~ '(vIR'NNIUI’d

(

n

U

'4

rev

9""

C r“

"Iv-1'"

0’.~:u‘(-h¢o(\

‘
1

.
g
.
-
.
-
.
q
-
-
-
.
O
O
-
O
-
-
-
D
O
.
.
.
-
-
‘
b
-
.
-
-
-
O
C
C
-
-
.
-
-
-
-
-
.
.
-
-
-
-
-
-
-
-
O
-
-
-
Q
C
-
-
-
.
-
?
-
-
-
-
-
-
-
-
-
.

'
I
5
3
3

A
1
N
3
0
J

.h-qu-dwo—s—e-su-sO-oMO-IO-IO—h-Hh—O—O—I-reboo—o—u—nbup-ap‘ouqo-”—fiwoqs.sao—e—h—0d0—hoodfiofl-kO-‘O‘HM



£
9
9
;

o
r

E
N

0
3
5

b
t
v
i

.
,
n
1
9
:

I
1
7
1
0
1

I
v

"
'
—
—
-
—
'
-
.
‘
.
.
.
.
-
.
-
c
o
c
o
a
-
o
-
-
.
'
-
-
-
O
Q
O
-
-
e
-
-
-
o
-
.
.
.
.
-
-
-
'
.
-
.
-
-
-
-
-
-
-
.
3
0
-
-
-
-
-
-
-
-
-
-
-
.
-
5
-
-
-
-
-
-
-
-
.
”
-
-
-
-
-
‘
.
-
-
-
-
.
5
0
-
.
-
-
’
-
-
’
.
-
-
?
.
.
-
’
-
-
-
.
-
'
.
.

J

I
L
o
v
a
‘
a

4
:
:

:
a
c
o
'
u

o
I

g
e
t
-
I

t
I

0
0
0
'
:

S
t

I
4
1
3
’
6

9
0

'=
I
s
w
‘
t

I
“

I
9
6

I

*
-
*
'
-
-
-
‘
-

7
"

I
9
6
:
9
:
‘
1
"
-

L
L

I
n
u
a
'
o

“
o

I
2
‘
2
0
:

2
I

0
0
2
'
;

-
9
'
”
"
’
I

S
b
v
‘
I
-

a
s

I
i
fi
fi
‘
t

-
«
I

I
6
9

I

I
L
>
I
9
L
‘

t
r

I
o
o
a
'
o

o
'

I
8
0
0
-
0

9
I

0
0
6
'

I
I

r
o
v
'

1
6

I
8
2
2
°
r

I
n

I
:
9

.
I

-
-
-
-
-

-
A

-
~

I
u
n
u
o
u
'
o

—‘
u

I
o
o
o
'
u

o
:

‘
I

a
n
o
-
o

-
o

-
"
I

0
0
0
'
0

u
-

I
o
u
u
‘
U
'
~
"
-
0
"
“
I

O
E
U
’
O

9
I

1
9

I

1
4
9
.
9
1
'

a
I

o
o
o
'
o
,

o
1

a
o
u
-
o

o
I

0
0
2
-

~
I

1
S
I
I
'

v
I

1
6
1
'

.
8

1
.
9
9

I

-
-
-
“
‘
-

I
u
o
u
o
u
°
o

-
I

u
I

a
c
c
'
u
-

o
‘

I
3
0
3
‘
0

0
I

0
0
0
‘
»

0
I
U
°
°
°
°
"

°
'

I
0
9
9
'
”

0
I

’
9

I
I

E
I
I
S
U
'

2
I

o
o
u
°
o

a
I

0
0
0
'
0

o
I

o
o
a
'
u

u
I

4
5
0
'

a
1

I
g
u
‘

1
I

:
u

I

-
-

-
-

I
U
C
L
O
V
‘

2
2

I
0
0
0
'
0

o
-

I
9
6
1
-
:

t
-

‘
I

0
0
2
'

I
‘

I
s
v
t
'

'
2
1

I
9
1
9
'

a
I

:
8

I

I
c
a
u
o
d
'
t
t

.
2
9

I
0
0
0
'
0
2

a
I

:
6
9
-
6
2

9
2

I
O
U
U
'
B
I

0
6

I
v
b
é
'
t
t

t
b
s

i
6
9
0
'
8

(
a
:

1
2
8

I

»
—

-
I
v
g
x
I
¢
°
2

a
l
l

I
o
c
u
'
u

o
-

-
I

9
€
t
°
I

I
I

0
0
9
'
:

a
I
S
Q
I
'
d
'

~
9
1

1
B
V
S
‘
Z

o
r

1
:
8

I

I
u
e
v
v
u
'
t

6
5

I
0
0
0
°
o
'

o
I

8
6
0
.
0

0
I

0
0
8
'

I
I

6
9
0
'

i
i

I
Z
b
Q
'
I

:
1
.

u
I

-
-

-
I

9
2
1
9
5
'

a
t

1
3
0
0
°
u
-

o
-

I
E
c
l
'
d

z
I

0
0
0
'
4

U
A

I
6
9
9
"

5
-

a
d

I
E
p
i
'

9
I

a
t

I

I
d
G
L
Q
v
'
I

7
9

I
u
o
o
'
u

o
.

I
a
o
u
‘
u

o
I
0
0
"
:

L
I
9
0
0
'
1

s
:

I
5
4
9
'
8

a
»

I
a
t

I

~
-

I
I
Q
D
9
7
'
F

~
$
9

I
0
0
0
'
0

o
I
8
1
8
-
9

9
I

a
u
s
'
v

'
2

I
9
9
2
°
;

*
-
e
v
‘

I
8
1
9
'

5
I

I
t

1

I
i
e
t
h
'

a
s

I
o
c
0
°
u

o
I

0
8
0
-
0

0
I

0
0
2
'
,

I
I

w
o
n
'
t

2
:

I
6
9
1
'

a
t

I
9
1

I

-
-

I
I
Z
b
E
C
'

-
'

i
t

I
0
0
0
‘
0

o
I

o
o
o
-
o

o
I
o
o
o
'
u
-

u
_

l
a
s
e
-
~

o
z

9
6
6
'

-
7

1
a
t

I

-
I

S
t
u
t
i
°

a
t

I
O
U
O
‘
O

'
0

I
0
0
0
-
0

0
I

0
0
3
'

I
I

I
c
v
‘

S
I

I
2
2
"

.
a

I
7
1

I

-
~
~
‘
~

'
-

I
2
8
v
v
t
'
z

'
-

5
5
:

I
0
0
0
'
s

-
o

-
I

9
8
1
-
1

I
I

0
0
8
'
¢

v
t

I
q
u
°
£
-

-
s
o
I
"

I
o
z
d
'
z

a
:

I
:
1

l

I
S
D
V
Z
L
’

I
»

I
o
o
o
'
a

o
I

c
o
o
-
o

o
I

0
0
9
'

t
I

u
2
6
°

2
2

I
e
a
t
“

9
I

a
t

1

-
“

I
6
6
4
v
c
'

‘
v
!

I
8
0
0
'
0

o
'

I
a
o
o
'
u

'
0

*
I

0
0
6
‘

'
I

“
I

S
v
t
‘

"
7
‘
Z
l
'
"

I
v
9
U
'

I
I

I
t

I

I
S
I
o
L
L
'
Z

c
a
:

I
o
o
o
'
u
t

t
I

a
t
a
°
9

9
.

I
0
0
9
'
:

a
t

I
£
8
6
°
I

6
9

I
1
7
8
'
:

5
6

I
I
t

I

-
u
>
-
'

-
-
-
-

I
o
o
z
z
c
'

-
u
t

"
I

o
o
o
‘
u

o
1

n
o
a
~
o

'
o

-
I

0
0
2
'

I
'

I
d
t
i
'

-
"
*

9
"

1
3
6
"

?
I

°
V

I

I
S
Z
V
O
I
'

9
I

0
0
0
'
0

0
I

0
0
0
°
0

0
I

0
0
0
‘
0

U
I

9
8
0
'

t
I

1
6
1
'

2
z

8
9

I

-
-
_
.
1

-
—
-

—
-

I
'
a
g
t
l
c
'

-
~

I
:

-
I

0
0
0
'
0

o
I

n
o
n
-
o
-

o
-
-

I
0
0
2
'
-

I
~

I
d
t
I
'
-
-
9

I
2
6
8
'

-
v
s

I
"

4
9

I

I
o
s
o
e
£
°

c
a

I
o
o
o
‘
u

o
I

0
0
0
-
0

0
I
0
0
"

a
I
2
0
"

v
I

I
2
3
1
'

a
I

v
9

1

“
~
*
‘
-
"
-
”

I
0
:
4
0
9
'

9
2

I
o
c
u
-
u
t

t
-

I
0
6
0
-
0

0
I

0
0
0
'
0
-

U
>
'
I

L
fl
d
'
-
-
a
I

~
I

9
9
L
‘

<
1

2
2
°

1

I
v
0
1
0
£
°

L
I

I
o
o
o
'
u

o
I

3
0
0
‘
0

o
I
0
0
"

'
2

I
L
B
Z
'

a
t

I
8
1
8
'

z
1

v
9

I

-
-

'
I

(
7
0
9
9
'
8

1
'

6
8
:

I
0
0
0
'
0
3

z
"

'
I

L
Z
Z
'
O
I

6
I
o
c
a
'
o
>
"
"

5
»

I
t
f
s
f
v
‘
"
"
l
°
€

I
9
0
"
9
‘

B
X
I

I
I
“

I

I
£
5
1
9
9
'

9
2

I
o
o
o
°
u

o
I

8
0
0
.
0

0
I

c
3
0
'
u

0
I

I
9
9
'

E
d

I
a
z
u
'

7
*

I
6
“

I

-
—

~
-

-
1

F
9
O
B
U
'
Z

a
t
:

I
u
u
o
-
u

o
I

a
z
t
'
t

-
t

I
a
o
a
'
l

'
*

9
-

I
v
fi
i
‘
d

-
"

2
:

I
r
e
z
'
t

a
d

I
-

»
v

I

1
I
Z
u
f
d
'

.
S
t

1
0
0
0
'
0

o
I

a
o
o
o
u

o
1

0
0
8
'

I
I

:
0
2
.

'
t

I
8
1
8
‘

s
I

4
9

I

,
'

'
I
S
O
V
Z
L
‘

-
-

I
t
'

”
I

0
0
0
°
o

~
4

8
1

I
o
c
o
-
o

o
-

I
0
0
9
'

8
-

I
0
9
"

«
-

9
1

I
1
0
7
°
!

2
6

I
'

a
s

I

I
I
s
c
9
u
'
t

u
o

I
o
o
o
'
o

o
I

s
o
w
-
8

s
I

o
u
u
'
a

0
1

I
4
1
6
‘

9
2

I
8
2
8
'

r
»

I
8
9

I

-
-

~
I
L
O
I
D
I
'

-
a

I
c
o
o
-
o

o
I

0
0
0
-
0

0
I

0
0
2
'

I
I

d
l
t
'

9
I

v
o
u
'

I
I

L
5

l

I
I
S
c
9
u
'
I

U
9

I
0
0
0
'
0

o
I

o
n
c
o
u

0
I
0
0
9
'
;

a
1
c
a
n
'
t

9
8

I
2
6
"

i
t

1
v
9

3

-
.

-
I

6
6
L
v
¢
°

-
‘

w
t

1
c
o
o
-
u

o
-

I
c
s
o
~
o

0
<

I
0
0
9
'

~
-
£
-
‘

I
6
1
"

-
“

9
I

a
t
t
'

4
I

a
s

1

I
I
t
‘
v
v
‘

5
2

I
c
o
n
-
a

n
I

0
8
0
*
0

o
I

o
u
e
'

t
1
2
o
:
-

v
I

I
1
9
9
'

a
t

I
v
5

1

-
-

-
-

I
u
8
4
0
7
'
-

‘
:
3

I
c
u
o
°
a

o
I

3
3
0
-
8

0
I

0
0
8
'

I
I

b
fi
v
'

-
(
I

I
9
1
2
'

9
z

i
s

l

I
c
t
x
o
o
°

I
S

I
o
s
s
'
a

o
I

s
o
n
o
o

o
I
0
0
"

8
I

u
Z
o
'

i
i

I
E
R
U
‘
I

I
t

I
4
9

I

-
—
-
<

-
-

I
.
o
s
o
s
-

(
I

I
s
c
o
r
n

o
1

0
0
0
'
0

o
I

0
8
9
'

i
I

S
t
?
‘

-
~
2
1

1
4
2
1
'

a
1

I
S

I

I
(
9
0
6
0
'
7

I
2
5

1
c
a
n
t
o
r

t
I

6
0
6
‘
5
‘

r
1
_
m

I
8
0
»
°
¢
t

3
9

1
d
Z
v
'
t
’

9
2
1

I
i
a
l
’
l

a
c

I
9
9

1
%

'
-
*
-

-
‘
*
’
~
"
-

I
5
5
2
:
9
'

‘
6
2
'

I
0
0
0
‘
0
.

'
o

I
c
o
o
-
a

9
I

0
0
:
7
1

9
I
v
?
$
"

'
6
‘

'
I

S
G
d
’

v
I

0
’

I

I
6
(
7
6
1
'

I
t

I
9
0
0
5
8

a
I

0
3
0
°
C

3
I

a
n
:
-

s
I

9
9
1
'

s
I

a
t
i
‘

5
x

a
?

I

-
*
-
-
‘

-
"
“
I

o
c
o
o
o
°
t

'
a
s

I
a
o
o
°
o

0
~

I
n
a
n
-
o

o
I

a
o
-
‘
c

t
I

u
l
b
‘

‘
3
9

I
9
v
l
'
t

9
*

I
1
’

‘

.
I
e
9
s
t
i
'
t

$
9

I
0
0
0
‘
0

0
I

9
9
I
'
I

I
I

0
0
8
'

v
I
a
t
t
‘
l

i
t

I
t
a
u
‘
t

1
1

I
v
:

I

-
'
-
—
.

-
-
-
c
o
o
n
-
c
o
o
o
o
-
O
o
o
-
w
o
-
o
-
o
u
p
-
0
0
-
-
-
n
-
u
a
.
.
.
.
-
.
-
-
.
-
.
.
.
o
.
-
-
-
-
—
o
Q
-
.
-
-
-
'
O
-
-
O
-
o
.
o
-
O
‘
0
0
’
-
-
.
.
.
.
-
-
-
.
§
-
-
o
-
-
-
-
-
-
-
-
“
O
-
-
O
-
-
-
-
'
°
-
'
-
‘
I

I
‘
I
V
I
O
I

I
O

.
o
,

I
0
)

-
I
t

I
0
2

-
0
?
.

I
0
4

-
a
t

I
‘
6
'
»
M
r
-
I

5
5
5
1

.
I

~
v
-
u
v
—
u
—
w
-
-
~

I
-
-
-
-
-
-
-
-
-
-
o
.
-
-
.
.
o
.
—
-
-
-
-
.
¢
-
.
.
.
.
.
.
.
.
.
0
.
-
-
.
-
o
n
o
n
o
-
c
0
0
'
-
-
-
-
-
-
-
.
-
'
-
.
-
‘
¢
O
-
-
-
.
-
-
"
-
-
-
-
°
-
-
-
-
'
9
-
-
"
“
!
'
-
é
I

B
U
N
S
Q
I
S
3
8

I
I

I
.

H
1
9
8
3
?

I
v
a
a

I
'

I
'
3
0
'

I

.
.
-
.
.
.
.
_
V

.
-

.
.

I
.
.
A

.
.

-
-
A
-

.
-

.
.

I
.

I
.

.
.

.
.

.
V

I
.
-

I
.

I
*
1
“
!
c
h

I

c
-
-
-
-
-
-
.
O
-
-
-
-
-
-
-
.
.
.
.
.
0
-
-
o
-
.
.
a
-
-
-
-
.
.
.
.
.
-
.
.
.
-
.
-
-
.
-
,
.
.
-
-
-
.
u
-
O
-
C
-
-
g
-
-
-
.
0
.
.
-
-
o
-
.
g
c
o
o
-
-
-
C
o
-
-
.
-
-
-
-
-
-
-
-
-
u
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
o
-
-

(
9
1
0
0
0
)

8
X
I
G
H
S
E
J
V



APPENDIX C

NUMBER OF MULTIPLE BOAT OWNERS
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APPENDIX D

EXPANSION ESTIMATES OF UNREGISTERED

AND MULTIPLE BOAT OWNERSHIP



APPENDIX D

Method of Expanding Sample Data to Statewide Estimates
 

The estimates concerning statewide information on

the percentage and number of multiple boat owners and

unregistered beats per county was obtained by expanding

the sample data to total population estimates.

Response Rate Ratio‘s
 

The ratio was obtained by dividing the number of

registered beats per county by the number of usable sample

returns from that county. (For example, Alpena County had

3,278 registered boats and 39 usable returns, 3278/39, for

a 8h/l response rate ratio.)

Number of Multiple Boat Owners
 

This estimate was derived by multiplying the total

number of registered boats in the county by the percent

of multiple boat ownership in the county. (To illustrate,

Alpena had a multiple boat ownership percentage of M6

multiplied by 3278 registered boats, or 3278x.h6, for a

total of 1508 multiple boat owners.)

Percent of Multiple Boat Owners
 

The percentage of multiple boat ownership per county

was estimated by dividing the number of multiple boat

owners per county in the sample bv the number of respondents

69



70

per county in the sample. (Alpena County had 18 multiple

boat owners divided by 33 total respondents, lS/BQ, for

a percentage of multiple boat ownership of he.

Number of Unregistered Boats
 

The number of unregistered boats owned bv registered

boat owners per county was estimated by multiplying the

percentage of unregistered boats in the county by the

number of registered boats. (Alpena County had 3278

registered boats and an unregistered boat percentage

of 15, 3278x.l§, for a total of AQZ unregistered boats.)

Percentage of Unregistered Boats
 

The percentage of unregistered boats owned by regis-

tered boat owners per county was estimated by dividing the

total number of unregistered boats in the sample by the

number of sample respondents. (Alpena County had 6 un-

registered boats and 39 respondents 6/39. for a percentage

of 15).
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Alcona

Alger

Allegan

Alpena

Antrim

Arenac

Baraga

Barry

Bay

Benzie

Berrien

Branch

Calhoun

Cass

Charlevoix

Cheboygan

Chippewa

Clare

Clinton

Crawford

Delta

Dickinson

Eaton

Emmet

Genesee

Gladwin

Gogebic

Grand Traverse

Gratiot

Hillsdale

Houghton

Huron

Ingham‘.

Ionia

Iosco

Iron

Isabella

Jackson

Kalamazoo

Kalkaska

Kent

78

M2

03

1111

05

hé

LL?

I18

Keweenaw

Lake

Lapeer

Leelanau

Lenawee

Livingston

Luce

Mackinac

Macomb

Manistee

Marquette

Mason

Mecosta

Menominee

Midland

Missaukee

Monroe

Montcalm

Montmorency

Muskegon

Newaygo

Oakland

Oceana

Ogemaw

Ontonagon

Osceola

Oscoda

Otsego

Ottawa

Presque Isle

Roscommon

Raginaw

Sanilac

Sbhoolcraft

Shiawassee

St. Clair

St. Joseph

Tuscola

Van Buren

Washtenaw

Wayne

Wexford



SELECTED BIBLI OGRAPHY



SELECTED BIBLIOGRAPHY

Books and Periodicals

Cochran, William G. Sampling Technioues. New York:

John Wiley and Sons, Inc., lQSITw‘

 

El-Badry, M. A. "A Sampling Procedure for Mailed Ques-

tionnaires." Journal of American Statistical

Association, LI ClQSST, p. 2674227.

 

 

Moser, C. A. Survey Methods in Social Investigation.

London: Heinemann‘EducatIOnaI'BoSks Etd.,’1958.

Selltiz, Claire. Research Methods in Social Relations.

New York: Holt, Reinhart, and Winston, 1967.

Public Documents and Reports

. The Marine Market. Chicago: Boating

Industry Association, AnnualIMarket Research

Notebook, 1967.

  

Chubb, Michael. Outdoor Recreation Planning in Michigan

by a System Analysis Appranh: Part III-The‘

PracticaT‘ApprcatIOn 6T TrProgram RRCSYR" and

”SYMAP”. East Eansfng: IDeparfment 0? Far? and

Regreation Resources, Michigan State University.

19 7.

 

Crapo, Douglas and Michael Chubb. Recreation Area Day-

Use Investigation Techniques. IEast Eansffig:

RecreatiOn Research and Planning Unit, Department

of Park and Recreation Resources. Michigan State

University, Technical Report No. 6, 1969.

 

Michigan, Department of Conservation, Waterways Division.

Transportation Predictive Procedures-Recreational

Boating and Commercial Shipping. Lansing: State

Resource Planning Program, Michigan Department of

Commerce, Technical Report No. QC. 1966

79



80

Michigan State University, Agricultural Experiment Station:

LSDEL: Stepwise Deletion of Variables from a Least

Souares Eouatfon. East Lansing: StaEISEfcal Ser-

vIEes DescriptIOn No. 8, 1969.

 

 

Michigan State University, Department of Resource Develop-

ment. Michigan Outdoor Recreation Demand Study.

Lansing: State Resource Planning Program, MiEhigan

Department of Commerce, Technical Report No. 6,

Volume II, 1966.

 

. Boating 196M — A Statistical Report on

Americars Top Family Sport. New—York: National

AssocfatIOn of Engine and‘Boat Manufacturers and

Outdoor Boating Club of America, 1°65.

  

 

Other Sources
 

Jackson, Robert. "Differential Value of the Mailed Ques-

tionnaire and the Interview in aIFOTTow-up Stud? of

High School Graduates.w"Unp6blf§hed Ph.D. disser:

tation, UnIVersity of Wisconsin, Madison, 1059.

 

 

 

Mandersheid, Lester. "An Introduction to Statistical

Hypothesis Testing?" RevISed syIIaEus fer‘Agrf-

cuItural_RconomICS, Department of Agricultural

Ecgnomics, Michigan State University, East Lansing,

19 9.

 

 

Michigan Department of Conservation. Recreation Resource

Planning Division. "Michigan Lake Frontage 1965."

Unpublished Computer prffit out: Lansing, 19667

 

Shafer, Elwood L. "Effects of Sampling, Location, Period,

and Method on Camper SurveyIResElts.W‘TUnpfiinshed

Ph.D. dissertation, ColIEge of Forestry, Syracuse

University, Syracuse, 1966.

 

 



HICHIGRN STATE UNIV. LIBRRRIES

ll"7
3129310252 649

 


