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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 21,76 registered boat owners was drawn
from a 1ist 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 aquestionnaire 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) boatine use during

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






Ronald Kaiser

and type of use on the various water bodies; (5) 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 0 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 Michiran has been phenomenal. In the 1L
year period from 1950 to 196L, 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
i1 million Americans went boating in 1967 compared to 38,5
million in 1964, 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, Boatineg 196lL - A Sta-
tistical Report on America's Top Family Sport, New York:
Natfonal Association of Engine and Boat Manufacturers, and
Outboard Boating Club of America, 1965, p. 8.

2Boating Industry Association, The Marine Market
(Chicago: Boating Industry Association, Annual Market Re-
search Notebook, 1967) p. h3.




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 1ittle cuantitative 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-
1litated distribution of boats to a large segment of the
population. The unicue 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,

1

1961 Recreation Boating Survey;  and the 1966 Boating

Needs Survey of the Michigan Waterways Commission.?

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

me thods 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 S tudy
(Lansing, MichIgan: State Resource Planning Program,
Michigan Department of Commerce, June 1966) Vol. II.

2Department of Conservation, Waterways Division,
Transportation Predictive Procedures: Recreational
Boating and CommerciIal 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 fourt»
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

pratterns.,

Hypothesis

The hypothesis of this study is that multiple boat
ownership is positively related to selected socilo-economic
characteristics of boat owners and to the supply of boating
opportunities, The independent socio-economic variables
considered are: 1income, age, education, occupation, and
family size. The supply of boating opportunities 1is defined,
for the purpose of this study, as the amount of inland water
per county plus the amount of Great Iakes water per county,
if applicable, considered safe for the majority of boats
under 20 feet in length.

The hypothesis expressed mathematically 1is:

= b + b . = . O . b + Ec
Ty = by T P %yy * DRy n*nj

Where: Y; 1is the observed dependent variable, multi-
ple boat ownership.

X714 is the observed independent variables:
socio-economic characteristics and supply
of boating opportunity.






b_ 1s the constant, the point where the 1ine
intersects the x-axis.

E 1s the observation of the random error term.

Definitionsv

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-
relled 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 byv

mechanical means but by oars 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. 1In 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 reglstered
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-
randed 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. 1In 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-
1ized 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-
{gan 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 Iiterature

The fact that the planning of statewide recreational
boating facilities and related research in Michigan is in
its infancy is 1llustrated by the 1imited 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 boating 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 378,902 and re-

sulted in the estimate that these registered boat owners

1F‘urther discussion of the scope of the MORDS Recrea-
tional Boating Study can be found on page 10.3 of that report.

2M1chigan State University, Department of Resource
Development, Michigan Outdoor Recreation Demand S tudy,
VOl. II, po 10.1]:"10.12‘




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 1list how many watercraft they
owned. Analysis of 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 higcher
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. 129

2The Michigan Department of Conservation was renamed
the Michigan Department of Natural Resources in 1968.

3Department of Conservatfon, 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 IT

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 boatine recuires basic data
regarding:

(1) Participation rates.

(2) Distribution and extent of current demand.

(3) Socio-economic characteristics of users.

(1) 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-
11zed in forecasting future demand. Gathering this data
i1s one of the principle purposes of recreation survey
research.

A variety of methods can be employed for survey
research, The more common methods used by recreation
researchers are: (1) observation, (2) personal inter-
views, and (3) self-administered questionnaires. Each

method has different recuirements and ylields different

10
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ouantities and cualities of data. A discussion of the
advantages and disadvantaces of each method is given by

Crapo and Chubb..l The scovre 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:

(1) 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.)

(t) Alternatives or method combinations should be

included in the decision process.2

Besed 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 Crapo and Michael Chubb, Department of Park
and Recreation Resources, Recreation Research and Planning
Unit, Recreation Area Day-Use Investigation Techniaques,
(East Lansing, Michigan: Technical Report No. 6, April,
1969), Chapter ITI.

°Ibid., p. 9-10.







12

methods. The mailed guestionnaire had certain advantages

and disadvantages for this study.

Advantages and Disadvantacges of the Delayed Mailed Ques-
tlonnaire

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.

(t) Semi-skilled staff could handle the adminis-
trative duties in the preparation of the ocuestionnaire
for mailing.

(5) In-depth cuestions regarding boating use could
be answered by the respondent after consulting with other
members of the boating group.

(6) Respondents believe that thelr answers will
remain anonymous.

_This method also had disadvantages, the most impor-
tant of which are:

(1) There were problems of recalling data. (The
guestionnaire 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 cuestionnaires usually have better
rates of return, while the longer in-depth auestionnailres
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 clarifyv an ambiguous
one.)1

(L) 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 aquestionnaires are often exposed to
different types of bias resulting from: (a) the respon-
dents' misunderstanding of the aquestions, 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 1nvestigation.2

1C. A. Moser, Survey Methods in Social Investi-
ation (London: Heinemans Educatlonal Books ILimited,
s Po 177.

2M. A. E1-Badry, "A Sampling Procedure for Mailed
Questionnaires," Journal of the American Statistical
Association LI (1956) p. 203-227.







1h

The problem of low response rates and the possible
resulting bias was the bigeest 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 auestionnaire 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 tke 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 and socio-economic char-
acteristics of state boaters.

The cuestionnaire 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 detaill 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 tyve of question - open-
ended, precoded, or fixed alternative - yields a certain
type of answer, Jackson found that response rates for
fixed alternative acquestions were higher than for oven-
ended questions.l The staff of the 1968 study recognized
these and other factors in the construction of the aques-
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 cuestions were
basically of the closed type. The first in-depth, fixed

alternative question, concerning the county where the boat

lrobert Jackson, "Differential Value of the Mailed
Questionnaire and the Interview in a Follow-up S tudy of
High School Graduates," Unpublished Ph.D. Dissertation,
University of Wisconsin, 1959, p. 110.

2Claire fRelltiz, et.al., Research Methods in Social
Relations, (New York: Holt, Rinehart, and Winston, 1067),
P.
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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 lLakes waters and the types of boating
activities and total boatinc 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 auestionnaire contained
fixed alternative and closed questions reauesting 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 auestion 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 1s structured to provide information on the

origins of boaters in the state. The socio-economic






17

characteristics of the boaters made up the final aquestion
asked of the respondent. The cuestion 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 couid be taken directly from the
qguestionnaires 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 aquestionnaire. 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 repgis-
tered and location of boat

during the boating season.

3. Method and frequency of trans-
porting the boat.

L. 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.
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3. 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.

li.. Number of days the boat was used
on each activity.

S. 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. Soclo-economic data.

The data cards punched by the optical scanner were
then run through an IBM L07 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, 1Indications
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 1imitations

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 21,76l.

The Waterways Commission reouested 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 1s 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.

2w1lliam Cochran, “ampling Techniocues (New York:
John Wiley & Sons, Inc., 1983), p. 76.
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compared to the entire registered boat population. (Boats
over 20 feet in length numbered 21,068 out of the total
population of /138,017 registered boats according to the
Secretary of State's Office. Complete random sampling
would not yleld adequate representation of boats over 20
feet in length.) (2) A1l the counties should be included
in the sample, but some counties with a small number of
registered boats would not be adecuately 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.);06 out of 2,068 boats. Boats
under 20 feet in length reaquired a stratified random sample
size of approximately 5 percent of the total population or
20,700 out of 413,949 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 malled sample con-
tained 2,296 in the over 20 feet boat length strata and
19,168 in the under-20 strata, a relatively small loss.

The sample was also stratified by counties. 1In
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 mailled

sample is contained 1n 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 SURVEY®

Boat Size No. of No. Ques. No. of % Usable
Class Regist. Boats Mailed Usable Returns Returns
20' or less 337,763 alylh 3,603 38.6
Over 20! 21,139 226 1,575 7.3
TOTAL 398,902 13670 5,218 28.1

aDepartment of Conservation, Waterways Commission.
Transportation Predictive Procedures, p. 19.

mately as anticipated with 5,617 cuestionnaires 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. TUsed In % Usable 1In Socio-
Class Reg. Boats Mailed Analysis Returns Econ. Anal.
20' or ,.L13,9!l9 19,’#68 S,Ollq 25'-Q ,—L’376
less

20' and 2l ,068 2,296 598 26.0 31
over

TOTAL 438,017 21,76l 5,607 25.9 h,R15
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The discrepancy between number of returns used in
socio-economic analysis and returns in the final analysis
(columns 6 and I in Table 2) resulted from funding con-
straints and administrative organization. The counties
of Wayne, Kent, and Macomb were revpresented bv large
numbers of returned auestionnaires and to code all these
returns was beyond the initial means of the Unit's staff
and budget. These county returns were randomly sub-samoled
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.

Bvaluation of Bias

Designing a cuestionnaire to 1imit the extent of
bias resulting from respondents! misunderstanding of the
question is a difficult procedure, comnlicated by the
human nature of the resvondents. 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 resvondents
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. Crapo and Chubb

81Moser, Survey Methods in Social Investigation,
p. 123.
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discuss the technicues by which this can be accomnlished.]
The problem of non-resmonse bias could be eliminated en-
tirely by obtaining 100 percent returns but then the study
changes from a survey to a census. %ven then, the achieve-
ment of "blas-free responses" from aquestionnaires 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, 1t 1s usually possible to keep non-

response down to a reasonable level and to estimate rouehly

what biasing effect 1t may have on the wesults."‘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 cuestionnaire 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. 27-31.

2E1wood Schafer, A Comparison of Four Survey Techni-
ques Used in Outdoor Recreation Research. Unpublished Ph.D.
DIssertation, Department of Forestry, Syracuse University,
1967, p. 13.

3Moser, Survey Methods in Social Tnvestigation,
p. 127.
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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 of TInterviews of
County Non-respondents Respondents
Ingham 3 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 blas 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 1limitations of the data from the ocuestionnaire
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 1list any other registered and unregistered boats owned
by them or members of their immediate family. The aquestion
did not ask the respondent to specifically identify his
unregistered boats but only to 1ist 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. Tnis 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 0Office regarding
boat registration in Michigan.

The guestion of use generated by these additional
boats was not included in the cquestionnaire. More pre-
cise data on the use of these boats would be helpful in
reducing human judgments for the input data in tke RWCSYS
SYMAP computer simulation. Data on activities and desti-
nations of these boats would also increase the reliability

of the information yilelded by this method.
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A limitation of the sample 1is 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 sampls.
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 1t 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.l

These 1imitations should not seriously invalidate

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

the information vacuum currently existing in statewide

planning and will hopefully be used in that manner,

Supra, p. 129.



CHAPTER TII

DATA ANALYSIS

INTRODUCTION

The next two chapters will be devoted to an analysis
of the information gathered by the survey. Chapter TTT
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 (/1) 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 196!, 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.

27
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characteristics. Chapter IV will deal with the more

specific relationships between characteristics.

Income of Respondents

The distribution of respondents bv income categories

is reported in Table li. The majority of respondents (63.6
percent) fall in the total family income range of $8,000
to $211,999,. The majority of respondents under the $8,000

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

TABLE )

DISTRIBUTION OF 1968 MICHIGAN BOATING NEEDS SURVEY
RESPONDENTS BY INCOME CATEGORIES

Total Family Income Number Percent
Under $3,000 230 5.2
$3,000 - L,999 L6 10.2
$5,000 - 7,999 598 13.6
$8,000 - 9,999 688 15.6
$10,000 - 11,999 1,390 1.5
15,000 - 24,999 729 16.5
25,000 and over 328 7.h
TOTAL Iy, ho9 100.0

In comparing this distribution to the income distri-
bution observed in the 1961 MORDS Boating Survey, (Table

5) a dissimilar distribution is evident.
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TABLE 5

DISTRIBUTION OF 196/, MICHIGAN OUTDOOR RRCREZATION
DEMAND STUDY BOATING SURVEY RESPOND®ENTS BY FAMIIY
INCOME CATE=GORIRS &

Total Family Income Number Percent
Under $3,000 168 .9
$3,000 - 5,999 500 .7
$6,000 - 7,999 75N 22.1
$8,000 - 9,999 67 20l
$10,000 - 1,999 8hn 2.7
$15,000 and over Ithn 13.2
TOTAL 3,h05 100.0

aMichigan State University, Department of Resource
Development, Demand Study, Vol. II, o. 10.1.

The major distribution differences are 1illustrated
in Table 6. Closer scrutiny is complicated by the lack

of uniformity in classifying income ranges in the two studies.

TABIE 6

PERCENTAGE DISTRIBUTION OF RSSPONDENTS TO 196k
AND 1968 STUDI®S BY FAMILY INCOME CATEGORIRS

Total Family Income 1961 Percentage 1968 Percentage
Under $3,000 h.9 5.2
$3,000 - 7,999 36.8 23.8
$8,000 - 9,999 20.); 15.6
10,000 - 1,999 2.7 31.5
15,000 and over 13.2 23.0

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 technioues used in the surveys,
and (2) the time periods (li 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 29
feet or under in length.) Those boats over 2N feet in
length comprise a smaller proportion of the total popru-
lation than those 20 feet and under. The significance
of this 1s that a random sample of al1 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. ®ven 1if
there is no major difference in response rates between
income levels, as illustrated by the percent response bv
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,



31

stratification by boast size will nearly always result in
a smaller variance for the estimated mean or total, 1in
this case respondents by income distribution, than a com-
parable random sample.1

Although no aquantitative 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 INCOM®E

CATEGORIES AND A COMPARISON WITH THE TOTAI DISTRI-
BUTION OF RWSPONDENTS TO THE SURVEY

Distribution of Multiple Boat Owners A11 Respondents

Total Family Income Number Percent Number Percent

Under $3,000 76 3.9 230 5.2
$3,000 - 1,999 183 9.5 L6 10.1
$5,000 - 7,999 226 11.7 598 13.6
$8,000 - 9,999 266 13.8 688 15.6
$10,000 - 11,999 602 31.2 1,390 31.5
$15,000 - 21,999 380 19.7 729 16.5
$25,000 and over 107 10.2 328 7.h
TOTAL 1,930 100.0 )L, 1109 191.0

lSupr'a, 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 $19,000 is less (38.9 percent) than
the total for all respondents (l//t.5 percent). The greatest
incidence of M.B.0. was in the $10,000 - 1),999 income

range, as was the distribution of all resvpondents.

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 (L.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 nercent were skilled craftsmen

and managers (including elected officials.) The
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DISTRIBUTION OF R<SPONDENTS BY NCCUPATTONAL
CATEGORIES TO THE 1968 MICHIGAN BOATING NEEDS SURVEY

Distribution of Multiple Boat Owners A11 Respondents

Occupation Number Percent Number Percent
Professional 321 16.6 687 15.6
Farmers 22 1.2 75 1.7
Managerial 21 21.8 791 18.0
Sales & Clerical 150 7.7 335 7.6
Skilled Crafts I 22.9 1,1h9 26.90
Operative 129 6.7 325 7.
Service T7 L.0 20! .6
Labor 13 .7 21 .7
Housewife 7 h 13 .3
Retired 271 1.0 N6 13.8
Other 13 2.2 111 2.
Refused 35 1.8 82 1.9
TOTAL 1,930 100.0 it ,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 I 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?uns

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, Devartment of Resource
Development, Demand ftudy, ». 10.11.
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TABLE 9

DISTRIBUTION OF MICHIGAN BOATING NEEDS RESPONDENTS
SURVEY BY EDUCATIONAI, CLASSES AND COMPARISON WITH
THS DISTRIBUTION OF RWSPONDENTS TO
MORDS SURVEY?Z

7 Distribution of 7 Distribution of
Fducation Resp. to MBN Survey Resn. to MORDR [yrvey

——— — -

1-5 707

6-8 10.7 10.0
9-12 6.8 hT7.6
13-16 2l 23.9
17+ 10.1 18.¢
TOTAL 100.0 100.0

aMichigan 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 bv multiple boat owners in
Michigan are presented in Appendix C.

The boats were classified into the following types:
inboards, outboards, sailboats, canoes, inboard-outboards,
rowboats, and others. The 2,300 Michigan multiple boat

owners in the sample owned a total of l,,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 reacuested 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 unblased representation of the

boating fleet.

Distribution of Multiple Boat Ownership

The survey sample information was expanded bv a ratio
method1 to statewide data concerning response rate ratios,
number of multiple boat owners per couhty, 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 1s illustrated by Figure 1 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 1s 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 L0, 1llustrates
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 Unreglistered 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 Michiran.

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 )} and 5 on pages

42 and 43. A comparison of percentage and mumerical
distribution of unregistered boats by counties is

11lustrated in Table 11.
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TABILE 10
A COMPARISON OF GRZATEST PERCENT DISTRIBUTION OF MULTIPLE

BOAT OWNERS WITH GRTATEST NUMERICAL DISTRIBUTION OF MULTIPLE
BOAT OWNERS IN MICHIGAN BY COUNTIE®ES OF R=ESID®NCE

L ——————————— e —— —

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 68,05 Cass 77 Wayne 23,91
Oakland 36,922 Mackinac 69 Oakland 1,797
Kent 24,087 Gladwin 69 Kent 11,329
Genesee 23,h09 Emmet 683 Genesee 10,065
Macomb 22,279 Crawford 67 Macomb 6,68
Ingham 13,351 Alcona 66 Ingham 6,5L2
Kalamazoo 11,793 Baraga 6 Kalamazoo 5,668
Jackson 10,280 Presque Isle 63 Cass 5,270
Saginaw 10,108 Delta 62 Jackson 1,523
Muskegon 8,882 Otsego 60 Saginaw I, 1hl
TABLE 11

A COMPARISON OF GREATEST PERCHENT DISTRIBUTION OF UNREGISTERED
BOAT OWNERS WITH GREATEST NUMERICAL DISTRIBUTION OF UNREGIS-
TERED BOAT OWNERS IN MICHIGAN BY COUNTIES OF RWSIDENCE

Counties with Counties with Counties with
Greatest No. Greatest ¥ of Greatest No. of

of Regist. Boats Unregist. Boats Unregist. Boats
County Number County Percent County Number
Wayne 68,105 Kalkaska L0 Wayne 8,209
Oakland 36,992 Mackinaw 35 Oskland 5,179
Kent 24,087 Manistee 3 Kent l,095
Genesee 23,309 Crawford 33 Genesee 3,227
Macomb 22,279 Tmme t 32 Tngham 1,870
Ingham 13,351 Lapeer 2? 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 1,419

Muskegon 8,882 Benzie 22 Berrien 1,
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Figure 1.--Percentage Distribution of Multiple Boat Owners
by County as Reported by Respondents to the 1968
Michigan Recreation Boating Needs Survey
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CHAPTER IV
ANALYSIS AND R=SULTS

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 1s 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 hynothesis. This

method of analysis has certain advantages over other
methods. Manderscheid found that a 1linear 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 techniqgue
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 Agricultural %cono-
mics 867, Michigan State University, ¥ast ILansing, Winter,
1969.

W
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be 1dentified 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
functlion and a non-linear function. F®auations 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 . 0y 0
Yupo = Bo * B1¥y * B, B Xq

Y = conditional probability of the respondent
MBO
owning two or more boats

x4 = age of the head of the family
X = total family income
= educational attainment of head of family

2
3
xh = size of family
5 = occupation of head of family
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x6 = units of boating opvortunity per county of
residence

Procedures and Results

The supply of "boating opportunity per county" data
was punched on computer cards. This supply data was
l1inked to the survey data by the following procedure.
Respondent information to the survey was i1dentified 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 1inked 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 (ILSDKL) 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

1Michigan Department of Conservation, Recreation Re-
source Planning Division, "Michigan ILake 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 ITI,
op.cit., p. 150-152.

2The production of the survey punch card decks has
been described in Chapter TII.

3Mich1gan State University, Acricultural Experiment
Station, LSDFIL: Stepwise Deletion of Variables from a
Least Squares Wouation. (wast Lansing, Michigan: Sta-
tTstIcal Services Description No. 8, November 1767), p. 1.
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squares eauation. 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 1s 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 26NN computer.

The statistics on transformed variables and simple
correlations are illustrated in Appendix E. The indepen-
dentlvariables 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. 1Instead 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 ovportunity than
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an enumeration of acres of water per county. The wording
of the cuestionnaire 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 R° (coefficient of determination which
estimates the percentage of variance in the dependent
variable that 1s 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 unexplalned 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 auantifiable data
would be difficult.

The identification of other characteristics and their
inclusion into the 1inear model could possibly raise the

coefficient of determination. It would appear that the
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range of variables affecting multiple boat ownership 1is

large and that more study is needed in this area.



CHAPTER V
CONCIUSIONS 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 guestionnaire
survey of registered Michigan boat owners. The data gath-
ered consisted of soclo-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; freaquency 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
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boating opportunity, were then related to multiple boat
ownership by means of a least sauares procedure.

The conclusions of the study are outlined below.

Conclusions

1. The distribution of respondents by selected
soclo-economic characteristics (income, age, and edu-
cation) was similar to the distribution of the 196);
Boating Survey. The distribution bv 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 L1 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.

i, Outboards and inboards comprise 70 percent of
the total boats owned by multiple boat owners. <ailboats,
canoes, inboard-outboards, rowboats and others comprise

the remaining 30 percent owned.
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S. 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 62,000 additional watercraft not re-
guiring registration.

6. The percentage and numerical distribution of
unregistered boat owners is similar to trhat of multiple
boat ownership. The percentace 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 varlation around the mean
of the dependent varlable. The coefficient of determina-
tion (Rz) 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.

Recommendationg

1. The phenomena of multiple boat ownershivp is in
need of further research. %mphasis 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 techniocues employed should
answer the following types of aquestions. 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 "RWCSYS-SYMAP" arproach to plan-
ning, then the amount and type of use generated bv unreg-
istered boats should be determined.

i. The estimation of the size of the unregistered
boating fleet in Michigan was based uvpon 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 1s desirable that all watercraft should be registered.
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Investigation of the administrative and vpolitical 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 technigues of planners. Conversely, planners should
be concerned with devising, interpreting and utilizing
guantitative 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 RECRWATIONAL BOATING NEEDS QUESTIONNAIRE
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STATE OF MICHIGAN

NATURAL RESOURCES COMMISSION @ WATERWAYS COMMISSION
HARRY H. WHITELEY CHARLES A. BOYER
Chairman GEORGE ROMNEY, Governor Chairman
VOLMAR J. MILLER
can 1. lomnson DEPARTMENT OF NATURAL RESOURCES ~ Youur ! mu
E. M. LAITALA RALPH A. MAC MULLAN, Director LEONARD H. THOMSON
ROBERT C. MLAUGHUN ROBERT F. KING
AUGUST SCHOLLE PREDERICK O. ROUSE, JR.
ROBERT J. FURLONG Stevens T. Mason Building
s y to the Commissi Lansing, Michigan 48926

373-0626

r B

. 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.
With best wishes for a good season in 1969.

.

Sipcerely,

A Mehoa

Keith Wilson
Director

KW:jaw
Enclosures
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FOR YOUR ASSISTANCE:

A COUNTY AND HIGHWAY MAP

OF MICHIGAN

S 'I'O'Iﬂl f

I

|
_Ir PR Y Jtpeageiy £ _Juy S J
MISSAUKEE| 0SCOM. ! ogeMaw | 108CO
| | ] : |

caviac | . !

| I ’uv
‘mnuuo
I | '\ I
2 i T ICOLA

CANIL‘C

T I

; s o
4 -
1

| o | I _l"u“

= PoRT
Aus ’I'

AN

-- b - -
| IuoNTeALM  Tomhrior: sAeini¥ “1’“'
' : e\ | -
i | vt it | | ] - e
FQKENT £k 3
NUSKECONN- ~ 4 | Pl s Juare — feeNesee | 18T, CLAIR\\
OTTAWA IONIA |, cLINTON |SHIAWA, aer O
2. ! | | |reinr | aoRow,
na :,u 1 | | | \ (/
l 1ol e = “Wcous,
P o Ty & Pl g LAWSING, _._"|) OAKLAND | COuS)
aHAM LIVINGSTON, 2 ! A
I ! : Al
I Phies oo
4 e
) st . T ekt -==Hr 1L
N Tuasure w | WAYNE 50
orrROIT
= > b
£ ““' AWeon _: o =
srurol B, e &
wARBOR cass (ST.JOSEPHI gRaNcH (WILLSOALE, | gnawe | MONROE
|.
-~




,——

57
MICHIGAN RECREATIONAL BOATING NEEDS QUESTIONNAIRE

PLEASE ANSWER QUESTIONS 1 THROUGH 13 FOR THE BOAT IDENTIFIED
BY THE REGISTRATION NUMBER AND BOAT LENGTH WHICH
APPEAR UNDER YOUR ADDRESS ON PAGE 1

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

O outboard motor E] Inboard motor O inboard motor with outboard drive
{0 sailboat with motor [ Other (write in)

2 WHAT IS THE HORSEPOWER RATING OF THE PRIMARY MOTOR (OR MOTORS) USED ON THIS BOAT?
—_Hp. ____Hp.
Indicate horsepower of any other motors used on this boat: s ,

3 WHAT COUNTY IS THIS BOAT REGISTERED IN? County

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

O at my permanent home, which is not on a lake or river.
O At waterfrontage located at my permanent home lot.
At a commercial marina—berth.
At a summer cottage.
D At a publicly-owned marina.
(O At a boat or yacht club.
O Other (specify)

5  WAS THIS BOAT TRANSPORTED FROM YOUR HOME OR OTHER LOCATION TO PARTICULAR LAUNCH-
ING SITES DURING THE PAST BOATING SEASON (calendar year 1968)?

O ves O no If “NO” skip over questions 8, 7, and 8, and proceed
with question 9.
——
6 WAS THIS BOAT TRANSPORTED BY: O traiter a car-top carrier

7 PLEASE INDICATE THE TOTAL NUMBER OF TIMES YOU TRANSPORTED THIS BOAT FROM THE PLACE
OF STORAGE OR MOORING TO THE PLACE OF USE. Number of times

8 IN THE TABLE BELOW, NAME THE COUNTIES WHERE YOU MOST OFTEN LAUNCHED THIS BOAT; AND
INDICATE THE NUMBER OF TIMES THE BOAT WAS LAUNCHED AT EACH BOATING ACCESS POINT.

Number of Times This Boat Launched at—

County
(Write in) Public Marins or Ramp Private
Commercial opert
Marina pr
City, County State or other

1 or Township Facilities Federal

L ool

Most Launches: )

2nd most Launches: s

All other Launches: -1-.
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9 DID YOU USE THIS BOAT ON ANY OF THE MICHIGAN SECTIONS OF THE GREAT LAKES, OR 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.)

ONO === f “NQO”, please proceed to question 11.
[0 YES === If “YES” plesse continue with question 10.

lO IN THE TABLE BELOW, NAME THE THREE GREAT LAKES OR CONNECTING WATERS COUNTIES WHERE
THIS 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
F Note: Count each part day spent boating as a full day. Count each part day spent on
The number of days spent on specific boating activities a particular boating activity
may not equal the total number of days shown in the #s a full day for that activity.
left-hand column.
Boating Activities
Totsl No. days you used this boat for—
Osys County Trout/Salmon Other Weter
of E (Wn:o in) fishing fishing Hunting skiing Cruising Other
(No. (No. (No. (No. (No. (No.
X . ' Days) Deys) Days) Days) Deys) Days)
exameLe} 17 Wamista T 2 o g g 0
.' County of
County of
%ﬁ + 2nd most use: -P
County of
+ 3rd most use: -»>
Bosting in “All
+ Other"” Counties: P>
—
| S

" DID YOU USE THIS BOAT ON ANY INLAND LAKES OR STREAMS IN MICHIGAN DURING THE PAST
BOATING SEASON (calendar year 1968)?

[0 NO === If “NO" please proceed to question 13.
O YES === If “YES" please continue with question no. 12.
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12 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

i

'Not.: Count each part day spent boating as a full day.
~ The number of days spent on specific boating activities
may not equal the total number of days shown in the

left-hand column.

Count each part dey spent on
8 particular boating activity
a5 a full day for that activity.

|

Boating Activities

Tots! No. days you used this boat for—
Qars County Trout/Salmon Other Water .
of (Write in) fishing fishing Hunting | swiing Cruising Other
[Baatine (No. (No. (No. (No. {No. (No.
Days) Days) Days) Days) Deys) Days)
LB e R 7 | 3 2 O o
T COUIIN of
t County of -
2nd most use:
iy County of
unty o
+ 3rd most use: -»>

A 4

Boating in “Al
. Other”’ Counties: ﬁ
-

13 DID YOU USE THIS BOAT IN ANY CANADIAN PROVINCE OR A STATE OTHER THAN MICHIGAN DURING
THE PAST BOATING SEASON (calendar year 1968)?

O ~No
0O YES ===

If “NO", skip over the remainder of this question and proceed with question 14.
If “YES,” please complete the table below.

Other

: Give the Number of Deys Bost wes

in the Water Under Power or Sail

County or neerest
city (if known)*®

Name of State or
Canadisn Province

Number of
boeting days®**

County of most use:

—p

County of 2nd most use:

[ ol

County of 3rd most use:

-

*1f unknown, please consult a highway map.
**(NOTE: count each part day of boeting as a full dey).
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THE FOLLOWING QUESTION CONCERNS OTHER RECREATIONAL BOATS OWNED IN AD‘DIT|ON'
TO THE ONE IDENTIFIED BY THE REGISTRATION NUMBER ON PAGE 1.

{Nots: If you own no other boats, please check here 0 and skip over to Question 16)

14 N THE TABLE BELOW, GIVE THE NUMBER OF OTHER REGISTERED AND UNREGISTERED BOATS OWNED

BY YOU, AND B8Y 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 of the motor

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

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
QUESTIONS IN THE FOLLOWING SECTION.

L — o %

15 PLEASE GIVE YOUR COUNTY AND STATE OF PERMANENT RESIDENCE, AND WRITE IN YOUR POSTAL 2ZIP
CODE.
County name State Postal Zip Code
16 WHAT IS THE AGE AND SEX OF THE “HEAD OF YOUR FAMILY?"
Age: ____years Sex: (] Male O Female
17 GIVE THE AGE AND SEX OF EACH MEMBER OF YOUR FAMILY RESIDING WITH YOU (excluding the “*head of
household”)
Male: ages: ____,_____, __, __, _ Female: ages: __,____,____,__ ., ,_
18 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)
19 PLEASE ESTIMATE YOUR TOTAL FAMILY INCOME FOR 1868 BY CHECKING THE PROPER BOX BELOW.

(Check only one box).

1 under $3,000 [0 $6,000 10 $7,009 [ $10,000 t0 $14999 [ $25,000 and over
[0 $3000t0$5099 [ $8,000 t0 $9,998 [ $16,000 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 box)

OO0 0o040oo0oog ogoao Oo0ooaooao

1 2 3 4 5 6 171 8 9 10 11 12 13 14 15 18 17

or more

21 N THE SPACE BELOW, PLEASE INDICATE ANY SPECIAL BOATING PROBLEMS YOU MAY HAVE:

THANKS FOR YOUR HELP!
If you accidently misplace the return envelope provided, please mail to:

Recreation Ressarch and Planning Unit
Room 312 Natural Resources Building
Michigen Stats University
East Lansing, Michigen 48823
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COUNTY BREAKDOWN OF MAILED
AND RETURNED SAMPIE



et 0 0 9 L 14 (1}%
oL 0 0 € (4] 9T Z
X4 0 4 6 191 14°] 8¢
06 0 G S 5 1 %4 Lz
) 0 0 4 FE ST 9z
8ZC'1 (4 8 8¢S 88L ZLE S¢
T0T 0 0 8 29 Le ve
981 0 0 9 Z1T 89 €T
ge 0 0 0 9% (A4 (44
01T T T 1 sL 4% 1z
€T 0 0 4 LT A cZ
€0T 0 0 S S9 €e 6T
L 0 0 S 43 ve 8T
6ET T T 01 60T 8T L1
LTt 0 T 9 00T 0z ST
€0T ' 0 T 0T 69 €C ST
TZ¢ 0 [4 ST 06T LANS LAS
86t [4 S 8¢ SLT 88T €T
99¢ 0 0 8 LLT 18 ct
o1?Y 0 T 14 Lzz 99T 1T
98 0 0 € 99 L1 0T
152 € 6 €T €9T €9 6
voT 0 0 8 66 99 8
T 0 0 4 ve S L
514 0 0 0 ve 14 9
(AN 0 0 S 9L 1€ S
ot .0 0 1T (44 ¢ 1¢ 14
ece 0 0 Z 00T 143 €
9b 0 0 4 8¢ 91 4
ov 0 0 0 €e L T

HMUOB H@bOMGm.ow .ovl.om .OMIFON .ONI.NHwWNAHO.NH MBZDOU
SHIONZI IWC3

TIWYS AQITIVA IO NMOQAYIEE XINNOD

€ XIqiaadv



63

TLL'1 8 LYy LST 6T0’T 142 €9
LET 0 T r4 08 124 Z9
8EY T 4 3z 144 0ST 19
187 1 o T 8T 12 09
0%T 0 0 7 T9 ZL 6S
062 T L 9¢ 8LT 89 8¢S
€€ 0 0 T 44 ot LS
702 0 0 k4 9ZT 8¢S 9g
6% 0 0 7 1¥4 ve SS
86 0 0 < £S 44 7S
£0T 0 r4 3 SL 184 €S
LLl 0 z S £6 LL 4
oL 0 0 4 8y 8T TS
L9271 S €5 GCE 8zL LT 0S
€11 T 0 31 o 1T 6%
6€ T 0 T 4 S 8¥
08T 0 0 v 88 8L Ly
1§44 0 £ €1 €91 29 9%
68 0 0 7T 6S 9T 1
S6 0 0 T €5 147 144
8¢ 0 ] v 9T z1 £v
6 0 0 1 e 0 4
S0Z°'1 r4 ZT LL GE9 oLy 184
43 0 0 4 LT €T ov
06S 0 S €€ €8¢ 692 6€
G8b 0 r4 Gz 962 zoz 8¢
ps ¢ c £ £S 82 LE
<6 0 c T LS 13 9¢
¢ol 0 0 4 LL Lz 1
7T c 0 S 99 zs ve
8¢2 G v 8¢ 69¢€ Lez €€
€9 s} 4 g GP 8 r4>
30T 0 T A L 6T 143
TE30L I9A0 puR .07  ,0F - ,0€ LCE= 402 0% - g7 SS9T I0 .71 XINOOD
. SHIONSI Lvia

had &

(P, u0D) € XIGMEIAY



64

YA 4 09 8¢ 88¢‘T £96°'2T 506’9 Te30L
ST9 € 6 18 TV _ 9T ¥8
Z6 0 r4 r4 154 LE £8
62S8°‘€ 81 0€T Ly TLT’C 8€L z8
61V 0 v 62 4 %4 ¥ST 18
(444 0 0 L 11 €01 08
L8 z z S LS 12 6L
99T 0 0 9 POt 9g 8L
Vs 0 0 0 9¢ 8T LL
67 0 T r4 o€ 91 9L
0Lz 0 T LT 121 T€T SL
€5¢ 4 6 €8 vee £v vL
¢S 0 9 3¢ 9% ¢ 14 A €L
T9T 0 0 ST LZT 6T zL
Z9 0 0 z v 6T TL
LEE € i 9¢ 88T €0T oL
8¥ 0 0 £ 2 44 69
971 2 c 0 L 6 89
Ly ) 0 T 81 82 L9
v 0 T € 44 €T 99
L 0 0 1 Zz vZ s9
oL T 0 r4 &% 61 %9
Tes0L , IBAQ pue ,0Fy 0% = ,3af o = ;02 407 - , g sSseoT X0 .Zi XINNOD

SHIODNAT IYWCa

(p,uod) g XIQ!IEdav



HE-TIT A (3 [ 000°0 0 I 370°0 0 1 Gug’ 14 1 2Cv° T¢ [ ¢go° b
S S 1YY A we 1 6000 0~ 1 263°0 0 1 gue 13 1 6is° - te 1 9b%° i
! &Lvel” 181 I 060°0 0 I JaG*v 0 I vy 0 1 ov i S I eas’ v
1 g8v/v”’ : 14 I 92¢°0 -~ 0 ~ ! 300U 0 1 guoty [} I Y B . ? 1 06e°G "
1 0gi8L°y v ] 000°ue T I 9ptel T ] quo*g St 1 ¥9 cvlb I 6ru°9 [ Wyt
- 1 26uBV° TG 1 0630 9 "1 Jp0-0 0 I 0Cu*s == 0 - 1 »yi* - g 1 8¢cu*d i
1 apulu‘g Lt [ 2C¢0 0 I 5300 e 1 G0o°¢ 3’ I 105°¢ Ly | Y AY alL
Tl gLeviEt@ ot B28 0 1 000°0 0 T 1 9piel S R B X T 5 - ¥80°T-" by 1 o19°¢ 44
1 veigs”’ e 1 000°Y 0 1 9n0°0 0 { cvee T 1 vio* T¢ | - E]
-1 65688 C T ge- 1 00d°0 "~ 0 ! 000°0 0 1 td0°v " - ) B B2 S LA 4 § I Tcee M
1 beevee (%4 1 506V 0 I 300°0 0 i 00y°v 3 I e Sl [ 4 A ce
R ST YTEN 8 1 230°0 " 9 "I 2900 0 1 302 ~ L1 we?t ~- v 1 g%25° T
1 62:€5°¢ (144 1 gug*0 0 I 5¢1+% T 1 c02°¢ 134 [ wOs°'E 62T 1 66l°g ly
TTTTT D s(Lwig” et 1 000°0F ) S B R 0 1 1 ¢0e* S S ] AR 2 4 I vou* |4
[SCECIE s€ 1 oCu*v 0 1 090y 0 1ocle” y I vees Le 1 qezg* 4
R BT 39 £ Y 4 1 %00°6°" 9 "1 3200 - 0 1 009 — ¢ I w9y~ =9, I cgvy* - ot
I v€x6¢” 9t 1 0000 " 0 1 390°0 0 1 00" ¢ [ yig® Tl 1 Yev° . N
=l 6eSagitt Tt w9 1 000V T 0 I 93¢ - 1 S FUR T s - 1 gt o - | Ur<'Te aE
I u8bLE” ¥4 I ed0°v 0 I u96°0 0 I GU»® Z I cuo® v I wiv' «
R B T S ') 4 1 900°3 0 ~ 1 9359 0 1 geer - 3 [ syg® =~ 2 I 1st° v
1 LoxIv*g LI I %300°4 0 I 2¢e¢re 4 I 009°2 4T 1 v66°S (e€ | egl's Oo
TRt 1 266(9°T U ®WE T 1 900°C © 6 "7l 3830 0 1 QUOE -~ & "7 W69 " %¢ "1 £¢5° [
I €6L60°F (4] 1 090°0 0 1 g0 0 1 0Co°0 3 [ cou°t Y I 626°1 vé
- 1" bLebw® " g2 " 1 600°0 9 — I J00°0 0 1 eoc*9 - [V o bEWS T &b ] teve [aE3
1 60c¢iy* (2% I 000°¢° [4 1 d0C-0 0 1 U0y J I ols® Gqé 1 ¢€¢S°* 6
. I Gqevus’ Ty 1 000°U 0 I 3300 0 - § g0e* - [ e I voi° - 1 I ocy*o N
I ugrpes® £€ I ovo*v 0 I oopC*d 0 1 000°v 0 1 926° 68 I ¢s5° (X3
- 1 geeg’ St 1 0000 - 0 1 J00°0 0 1 woe* LR Tt I VX A SRAN ST A ¢
i ¢vuoy* LT 1 ¢00°%v 0 I 330°0 0 1 60y [4 [ »0y° ie I Tt v
1 vguop* ¥ -~ 1 600°Y 4 1 Jou*v 0 1 oUo°w v 1 9¢s* - C¢ [ 036° “
1 6dcuy” . e 1 000°9 b] 1 09G*0 0 1 0ua* v 1 ¢c9y° ug 1 cou‘o ¢
1 viusi°y 99 1 0%0°Y 0 I ¢l T 1 009° T 1 weitt Ty I agx*¢ Te
I uteey't 90¢ 1 603 0 I cree 4 I 003" b I vor°t 16 .1 128°'¢ ty
- 1 Lé6c6U°t - ¢9 I 00u°v )] [ 9cu*0 0 [ gleg’ T I uwa®l 34 I wzu® i
I LLetu (214 1 060Ut T I 5900 0 1 ga¢ ¢ 194 [ ylv*¢ H 1 3¢t T
R T2 AT '3} 1 900°2 3 -~ I 3eCcwv '] 1 glo°wv '} 1 vop* 9l I ¢cet: 4
I ugeee*t 93 1 060°vy 0 I 3ps°y 14 1 oCy»° 4 I ¢es°1 (2] I L1et X3
s—-=—1 6ge6iv't - £ I couv 0 I -0 I oug® - ¥ I ¢c6u°t - 8x I 6¢8° QL
1 6L761L° (29 I cuo*v 0 H 0 1 002 ! 1 use* ] I cet’ H
S 1 TYA vt 1 000°w 0 1 -0 1 guo°e 0 I uvge*® - L] I c2tb: F4
1 B8ty ° 9e 1 0C3°0 0 1 0 1 030°4 0 1 yvse* 61 I ga6°1 [
R 1T -1 6f I J00°y < I 0 1 0ua’ v ! béu’ Ta 1 g¢gé* b4
1 ofolu°l Ls 1 J00°0 0 | 0 1 003" ’ I veet Le I 9g9°1 13
-1 3gesh” 1 n00°D '] 1 0 1 gY0°0 0 1 vwi* - S i 65¢° >
1 s¢els” 1 000°0 0 i 0 I co0e 14 I J9»° 9t 1 vou-* T
1 avioy 1 * = 0y Gy - I8 1 g - 02 ! 0 - ¢t 1 2T Nvey S5
i ul L EL YL R Ry R R R L Ty Ly e D A Ll il el el kel el bt bttt eccsscevame
! ALINS T Lvd

R S m——— e . . e -

L Ll L L L L T X T I el L b L e R R i L e T e P

dT1dWVS QEANYALAY J0 XINNOD A9 SHINMO Ivod

f XION3ddV

D S 9 Bt Gt B 0 Pt B P B9 Bt Bt Ben Bne B e Bt B e ¢ 5 B P P Bt Bt B S o Bt Bee e Bme Bus P13 8 2 80 B Voe Son Bt G Bmt 64 Bow Sut B Ot Bt bt e
rd



L R e el e L r Ty

et XL T PR R R L L L L LN L R L TOr T L e i i i At R R L AL LR A Ll

'

e e Bt Gt Bt e B Gt Gt Gt Bt Be Gt Bum Be Gt ot Pt Bt S Gt St B Gmm G St -4 Gum St G Pt Bue S

Pt Bt Bt P Bt Bt Bee B Pmg Bee o

L0vev°e
1% 250 3
Lyb9L”
vouobu‘'o
X X3 2%
uduou°o
rlagu”
["INA'E
LY AR
verle* e
ueveu't
y2L€8"
eGLgr°t
1X-1-17 A
NZTTS
tevee”
GLals”
cervLe
elvel”
[1YAZ A
LT
60LL1°
e2voe*
ge L’
650088 "
ugele”
v0L08°
(v0S9°8
S 735 A
L9080 2
t2vge”
s0vee”
[Gc9u° T
L9bvi”®
16c9u° ¢
coLve”
Y2412 2
ygeop® -
£TR06°
v0s0x°
LIV6U" Y
sGaTs”
6LY6b°
6£600°T
v9STE°T

LY93

341 H
AR ¥ S |
[ ¥4 I

'] 1

[} 1

. v 1
Iy 1

£2 i
of? 1
g2t !
6S I
g 1
v 1
g8 l
us [
£T {
'3 1
6St I
14 I

[ A 1
(¥4 1
A TR |
9 !
1

1

1

1

I

1

I

1

1

I

1

{

1

I

1

1

1

1

]

1

1

!

e 2 -

¢
£2
L3
68y
[ 1+
(293

- £

" iy -
ue
[}
v9
vt
14
14
X
LT
3 %4

N Y4
[
LS
£9

vi0L

200°u
0ud‘o
900°0
A00°0

000°0
TR

0600
300°Y
300°0
gco*u

000°3 -
190°¢0 -

ooy
000°0
oco*v
0N0°0
guo*d
000°9
060°0
co0*v
000°y
000°v
600°0
ouo°o
000°0
000"y
000°v
000°v
000°u
000"y
0000
(LT A']
000°0
000°0
0cg°o
c60"v
¢8a°9
cto*g
0030
[P ]
Gu9lv
6609
330°Q
g00°0Q
000°0

1

P T T I P R R N L bttt el R R Rttt taddudad

It

0T 9y tie
0 BT SR T 1 005°¢g st
0 I eee 2 1 GUe* s - 9
0 I dn6-¢ 3 1 00¢2° 3
0. - 1 9no*0 0 I 060°v ]
[} I Jou*0 0 1 00¢° 9
0 - [ 3030 ] I 600"V 0
0 I 4000 ) } 600°0 ']
0 - I 3gtt T © )y obe* 4
2 2 1 svs°62 92 1 ouu°at (T
0 - I Ittt T 1 009°¢ 8
0 I J90°0 0 1 00e° ¢
0 1 2¢dee 4 1 60o°v ]
0 1 Jou*u 0 I g0p°?T L
0 I 3Ty*9 9 1 Qug°y re
0 1 0ou-0 0 1 oo, £
0 I ooo0°0 0 } 000w - 0
"0 I 000°0 0 1 ou2* 19
-0 I Tt 1 1 00g°¢ (43
0 1 0006°0 0 I ¢09° £
0 -1 %00°0 0 § 002° - ¥
T T I 3189 9 .1 009°g 3T
] 1 900G°0 0 1 o0 T
0 1 000°0 d I 000°0 (]
0 1 ga0°0 | Ml 1 o002 - ¥ -
0 1 000°0 0 1 o0»° 2
4 T - -1 0060 9 { 000°0 - U
0 I J00%9 0 I 60p* 2
2 2 1 (20t 6 1 gCa*e — Sp
0 I 3000 0 1 ciurv 0
0 1 Tt T 10t - 9 -
0 1 200°¢0 0 1 902" 4
- 0 1 0¢c0°0 [ 1 a0y° £ -
0 I 5092 £ 1 GuUute (R
0 I 000°0 0 1 06e° 3
0 1 300°0 0 I 009° 3
0 - 1 Qaun 0 1 009 - - T~
0 1 9060 0 1 oue* t
0 I 330 Q 1 Q0e- 9
Q I ggo0°0 0 1 00p° 4
[} 1 gove0 0 I qi9° £
T T 1 506°ST i, 1 gd» ¢l 2y
0 1 %900°0 92 1 g02*} 5
/] I Coud J 1 gQ¢- .
0 1 300°¢ )] 1 306 I3
0 I ¢t T 1 g03° 4
e s 0y 1 0y - (¢ I 0g - 92

I
I
1
1
1
1
I
1
1
1
1
!
1
I
1
l
1
I
I
1
I
1
I
I
I
1
1
1
I
I
I
!
I
1
1
1
1
1
I
1
!
!
I
1

1

L13°¢
CY-1 2 T
viw*
gty -
6Ts°
vovy -
LSy’
ary’

v6e 1l
«8i°¢ -
ove’
cfy' - .~
90u°T
@9¢'t —
29u°t
66¢° —
ey
vwlv'g " -
vée"*
V'nl - -
£86° 1
Lt =
yAU°
e —-
cor*
L9e* ——
L8e’
L£S°'y -
£99°
y8x*¢ -
10¢*
u9p* -
LLe”
Lt
cov’l
¢LL -
¢0v
Ehv®
véo*

3 23
AN
‘.wvu -
I 2%
v26° -
LY 2 2al Y

I 8¢ -

6L¥3

ceevwowcroePlovaca

86

Cs

1¢

ﬂ - -

v

[4

9

vi
o
13
Lol
f¢
£u
L

9t

[ 29
9

TS
9

i
43
[4%
43
9¢1
1]
[

as
Tr

2t

3

{

(11
L2t
62c¢°e
¢RL"
vou*
Lys'?
TeL’
el
268 °
écai’
el
gIs”
gov'e’
Rev*
veL°T
CA N
T10>°%
wed”*
pou°
26w’
gig”
ey’
A S
- T'ARY
et
£3L°1
(14
IIL”’
9pi*l
YRYS

I ¢

. st |

1 X
[
le
i

NV W
o . -

NT DAV T Y)Y U T e O

[\

!

4

[4

1

b
0
¢ 1
(+ 1
Z 1
s i
v I
5 1
3t 1
7 t

\Nvsl $831

EE T R PPy Y L LR

e e B% G Bt Se P s e et P Pw St Ges Pt @ E @ Suu Bt Pt Bt 1ot S St Gt St St G et St S P Gmd Gms St Bt B

Wivd

vé
o8

13
")
oY
v?
Ly
A 4

B Gt e B B e B S Bt B0 B0 Bt Bt B Bt Bt 2 Bt ot Bt B G St Bme =t Bt Pt O Gt Smd St G4 B4 St B4 Gue St Bm Sm O 0o S ot O e

e e e ceceemeessacssememeceemce et ar et teaCrecne emerermaret AR T T et et et e me e e e aA S S e e e e ma e mmanaeteancanax]

EE L T e EE D EL T T O H i L LI P L P R e e L Dl e e PR LR L L R el | WC...-uc —MU“ 1

LR LR T

L DX E TR PR Ll St

Hi 85830 1vaa

. (P4uo)) 9 XIANBdIV

1
1

30
ALNOCY

I
i

B



APPENDIX C

NUMBER OF MULTIPLE BOAT OWNERS
AND TYPES OF BOATS OWNED BY
COUNTY OF RXETURNED SAMPIE
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APPENDIX D

EXPANSTION ESTIMATES OF UNRBGISTERED
AND MULTIPL® BOAT OWNERSHIP



APPENDIX D

Method of Expanding Sample Data to Statewide Sstimates

The estimates concerning statewide information on
the percentage and number of multinle boat owners and
unregistered boats per county was obtained bv expanding

the sample data to total population estimates.

Response Rate Ratio's

The ratio was obtained by dividing the number of
registered boats per county by the number of usable sample
returns from that county. (For example, Alpena County had
3,278 registered boats and 32 usable returns, 3273/39, for

a 84/1 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 hé
multiplied by 3278 registered boats, or 278x.I6, 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 b7 the number of respondents

69



70

per county in the sample. (Alpena County had 18 multiple
boat owners divided by 37 total respondents, 18/39, for

a percentage of multiple boat ownership of hb,

Wumber 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.15, for a total of 192 unregistered boats.)

Percentage of Unregistered Boats

The percentage of unregistered boats owned by regis-
tered boat owners per county was estimated bv dividing the
total number of unregistered boats in the sample byv the
number of sample respondents. (Alpena County had 6 un-
registered boats and 39 respondents 6/39, for a prercentage

of 15).
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STATISTICS ON TRANSFORMED VARTIABLES
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APPENDIX F

Countlfldentification Code

Alcona
Alger
Allegan
Alpena
Antrim
Arenac
Baraga
Barry
Bay
Benzie
Berrien
Branch
Calhoun
Cass
Charlevoix
Cheboygan
Chippewa
Clare
Clinton
Crawford
Delta
Dickinson
EBaton
Emmet
Genesee
Gladwin
Gogebic

Grand Traverse

Gratiot
Hillsdale
Houghton
Huron
Ingham
Tonia
Tosco
Iron
Isabella
Jackson
Kalamazoo
Kalkaska
Kent
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Keweenaw
T.ake
Lapeer
Leelananu
IL.enawee
ILivingston
Luce
Mackinac
Macomb
Manistee
Marquette
Mason
Mecosta
Menominee
Midland
Missaukee
Monroe
Montcalm
Montmorency
Muskegon
Newaygo
Oakland
Oceana
Ogemaw
Ontonagon
Osceola
Oscoda
Otsego
Ottawa
Presque Tsle
Roscommon
Saginaw
Sanilac
Schoolcraft
Shiawassee
St. Clair
St. Joseph
Tuscola
Van Buren
Washtenaw
Wayne
Wexford
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