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ABSTRACT 

By performing a statistical analysis on data collected from the Internet, this study 

sought to determine if designated characteristics of a university actually affect the bicycle 

transportation mode and helmet usage on college campuses. The focus group for this 

research experience involved bicycle commuters affiliated with universities in the United 

States. Through the establishment of a World Wide Web home page and on-line survey, 

the author obtained data concerning estimated bicycle and helmet usage percentages, and 

campus characteristic data from bicyclist responses. The Internet was used as an 

innovative approach to collecting data. Essentially the participant would simply locate the 

survey from one of the recreation-bicycle newsgroups, complete the survey, and then 

submit the survey. Once submitted, the data were transferred into the established 

researcher' s electronic mail (e-mail) account. 

The bicyclist survey established on the Internet involved ten questions to estimate 

and evaluate bicycling activities on various campuses. Once the data were obtained, a 

multiple linear regression analysis was performed to explore and establish two separate 

models. The dependent variables for model one and model two, respectively, were 

estimated bicycle usage and estimated bicycle helmet usage. The first model explains the 

estimated bicycle usage as a function of various university characteristics, and the second 

model links the estimated helmet usage to various university characteristics. The 

university characteristics or independent variables consisted of 1 994-95 full and part-time 

undergraduate and graduate combined enrollment, campus size, campus setting, estimated 

length of bicycle season, mean temperature during bicycle season, mean precipitation/ 

iv 



snow during bicycle season, lowest on-campus speed limit, highest on-campus speed limit, 

campus terrain, automotive congestion rating, designated bicycle lane facility rating, crime 

rating, automotive parking rating, and bicycle rack facility rating. After establishing two 

models, a randomly selected group of universities was used to test for accuracy. The 

accuracy produced from the equations of both models was limited. Therefore, the 

university characteristics considered had a minimal affect on the bicycle transportation 

mode and helmet use. 
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Background 

CHAPTER I 

INTRODUCTION 

A university environment provides students, faculty, and on-campus personnel 

with a variety of transportation options. The bicycle mode of transportation is a viable 

option for a college setting. This study sought to determine whether or not designated 

university characteristics affect bicycle usage and helmet usage on a campus. Estimated 

bicycle use for this study will reflect a bicyclists perception of bicycle trips made via 

bicycle considering a total university enrollment. College campuses vary in many ways. 

"University characteristics" is the descriptive term used to represent physical and other 

attributes of a campus. By performing a statistical analysis on various characteristics such 

as enrollment, campus size, campus terrain, campus setting, speed limits, bikeway and 

bicycle rack facilities, weather conditions, crime occurrence, and automotive congestion, 

this study sought to determine which of these characteristics possibly affect bicycling and 

helmet usage on campus. 

Scope 

This study involved collecting data via the Internet from university bicyclists 

throughout the United States. Internet newsgroups concerning bicyclists were considered 

for this research since this population group might be interested in such a survey. It was 

assumed that the bicyclists responding to the survey were affiliated with their respective 



university (student, faculty, bicycle coordinator, etc.) .  Also, an individual was considered 

a bicycle commuter if he/she bicycled from an on or off campus residence. 

To determine the effects of campus characteristics on bicycle usage and helmet 

usage percentages, a multiple linear regression analysis was considered for this study. 

Equations were developed for the representation of model 1 ,  "the Bicycle Usage Model," 

estimated percentage of bicycle usage as a function of multiple university characteristics, 

and for model 2, "the Bicycle Helmet Usage Model," estimated percentage of helmet 

usage as a function of multiple university characteristics. The final equations would be 

constructed by eliminating variables through scatter diagrams, regression analysis of 

individual variables, and radar diagram analysis of the top and bottom universities. Once 

the impact university characteristics were determined, a randomly selected group of 

universities would be used to test the final multiple linear regression models. 

2 



CHAPTER II 

LITERATURE REVIEW 

A National Direction 

The U. S .  Government's 1 990 National Transportation Policy incorporates the 

increased use ofbicycling, and encourages planners and engineers to accommodate bicycle 

and pedestrian needs in designing transportation facilities for urban and suburban areas 

[ 1] .  In conjunction with this federal policy, a National Bicycling and Walking Study 

(NBWS) was conducted by the Federal Highway Administration (FHW A) to increase the 

use of these two travel modes by developing a plan for making bicycling and walking safer 

and more appealing modes of personal transportation [2] . The specific goals of the 

NBWS included: 

• To double the percentage of total trips made by bicycling and walking in the U. S .  from 
7. 9% to 1 5 .8% percent of all trips; and 

• Simultaneously reduce by 1 0% the number of bicyclists and pedestrians killed or 
injured in traffic crashes [2] . 

Currently, research efforts are being directed toward the development of a model survey 

for determining levels of bicycling and walking in individual States and communities, a 

study of the various facilities on generating walking or bicycling trips, and a plan for 

studying safety effects of such facilities [ 2] .  Hence, these studies will provide information 

to States and localities to use in planning and conducting bicycle and pedestrian programs 

[2] .  

3 



Bicycle Use in the United States 

Everyday in the U. S .  more than 2 million trips to work and school are taken by 

bicycle [ 1] . In a 1 99 1  survey conducted by the U.S .  Consumer Product Safety 

Commission (CPSC), active bicyclists were found in about 29% of all U .S .  households 

[3] .  The FHW A stated, of all modes, the bicycle is the only one for which preference is 

consistently greater than choice [3]. To elaborate, the public expresses interest in 

bicycling given the right circumstances. Safe bicycle lanes and secure parking were cited 

as being two critical factors for people considering a commute via bicycle. In a FHW A 

study on demand incentives to promote bicycle usage, special facilities were cited to play a 

prominent role for increasing use. Other factors that influenced bicycle mode choice 

included distance, safety, time, convenience, climate, topography, and available facilities. 

Primary disincentives for potential bicyclists included fear of traffic, lack of places to ride, 

and weather conditions. However, the everyday cyclist revealed that distance, safety, and 

inadequate facilities were the greatest obstructions. 

Bicycle Helmet Use in the United States 

The bicycle helmet has been found to be the most effective safety device to prevent 

serious injury. A decrease in bicycle related fatalities and serious head injuries can be 

attributed to cyclists who wear helmets. Previous research has found that individuals who 

wear bicycle helmets reduce their risk to injury by 8 5% [4]. Two factors cited as 

influencing helmet usage included: when the bicyclist was riding in traffic, and when the 

bicyclist was on a long ride. Factors cited by bicyclists that warranted no helmet usage 

included riding a short distance, not riding in traffic, riding at low speeds, and riding on 

4 



bike paths. In general, helmet use was found to be higher among those adults who 

belonged to bicycle clubs. Helmet use among college students and the less informed 

general adult population was considerably lower. 

Exploring a Vast Array of Universities 

College students have shown an interest m the bicycle transportation mode 

because of the low cost of travel, residence fairly close to campus, physical fitness 

benefits, and environmental concerns [ 5] .  However, very few university campuses or 

college cities/towns have conducted and publicized studies to analyze percentages for 

bicycle and/or helmet use. One such study, a 1992 observational study of 1 000 students 

bicycling at the University of Florida found that 2% of the bicyclists were wearing helmets 

[6] . Another study conducted in 1 986 by the city of Madison, WI, found that 23% of the 

residents used the bicycle as the primary transportation mode[7] . Of that percentage, 

helmet usage for these respondents was at 1 2% [7] . 

Research data, papers, and publications were limited when researching bicycling in 

a university environment. Therefore, this research study sought to provide information 

and analysis concerning the bicycle transportation mode for a variety of U.S .  college 

campuses. 
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CHAPTER ill 

DATA COLLECTION 

The following chapter describes the data collection process used for this research 

study. Before constructing the questions for the research survey, variables were 

hypothesized and measured for model 1 ,  the Bicycle Usage Model, and for model 2, the 

Bicycle Helmet Usage Model. The Bicycle Usage Model evaluates the affect multiple 

university characteristics have on estimated bicycle use percentages. Whereas, the 

Bicycle Helmet Usage Model analyzes the impact multiple characteristics have on 

estimated percentages of bicycle helmet use. Once a survey was constructed on the 

Internet to analyze the selected percentages and variables, the participant would access 

the survey. From the survey Web site, the user could simply complete and submit the 

entered information to the researcher. 

Variables Hypothesized For Model 1 

Bicycle usage was hypothesized as possibly being a function of various university 

characteristics. The rationale behind the selected university characteristics are listed 

below. 

• Enrollment constitutes a majority of a campuses population. Therefore, a larger 
student population might be paralleled to an increase in the percentage of bicycle use. 

• Campus size might be a good measurement of commuting on-campus distances. 
Hence, A larger campus may increase the percentage of bicycle use due to a longer 
trip not suitable for walking. 

• Campus setting in a rural, suburban, and urban environment could play a role in usage 
patterns. An urban environment could have a higher likelihood to increase the 
percentage of bicycle use. 
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• Length of bicycle season might be a good measure to determine the amount of months 
one is willing to bicycle on campus. A long bicycle season may lead to an increase in 
bicycle use and visa versa. 

• Mean temperature during a campus bicycle season may shift potential bicyclists to 
other modes. Hot and/or humid conditions may cause a decrease in bicycle use. 

• Precipitation and snow during a campus bicycle season may shift potential bicyclists to 
others modes. Rain and/or snow may cause a decrease in bicycle use. 

• Low automotive campus speed limits may cause an increase in bicycle use. An 
individual may be more likely to bicycle when automotive speeds are low. 

• High automotive campus speed limits may cause a decrease in bicycle use. An 
individual may be less likely to bicycle if the campus speeds are too high. 

• Terrain may influence choice to use a bicycle. Bicycle use could decrease as the 
terrain approaches mountainous conditions or high street grades. 

• Traffic congestion may influence choice to bicycle. If heavy automobile traffic 
conditions exist on campus, bicycle use may increase. 

• Bicycling facilities may encourage bicycling. If bicycle lane facilities were widely 
available on campus, bicycle use may increase. 

• Campus crime may affect the decision to bicycle. If theft was prevalent on campus, 
there may be a decrease of bicycle use on campus. 

• Automobile parking or lack thereof may affect a decision to use a bicycle. If parking 
conditions were poor on campus, this may lead to an increase in other transportation 
modes including bicycling. 

• Bicycle racks may encourage bicycling. The availability and proper placement of 
bicycle racks could promote bicycling and increase use. 

Variable Measurements for Model 1 

Each of the university characteristics or predictor variables identified earlier were 

assigned a measurement. Table 1 shows each predictor variable for the Bicycle Usage 

Model and the respective measurement. 
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Yt = Eslimated Percentage ol Bicycle Usage on a College Camptrs 

Predictor Valiabtes I low variables were measurecf 

Enrollment Nearest Thousand Individuals 

Campus Size Acres 

Campus Setting Assigned O=rural. I =suburban. 2=urban 

l englh ol Bicycle Season Estimated Months 

Mean Temperature During Bicycle Season Degree Fahrenheit during estimated bicycle season 

Mean Precipitation/ Snow Owing Bicycle Season Inches ol precipitation and snow combined during eslirnated bicycle season 

Lowest Campus Speed limit lowest recognized mile per hour speed limit 

l lighest Campus Speed limit I tighest recognized mile per hour s�eed lirnit 

Campus Te�rain A rating I rom 0-to evaluating a bicyclists perception ol campus terrain 

Automotive Congeslion Rating A rating from 0- to representing a bicyclists perception ot automobile trallic 

Bike lane facility Raling A raling from 0-10 representing a bicyclists perception of designated bike lanes 

Crime Occurrence Rating A rating from 0-10 representing a bicyclists perception ol clime on campus 

Parking Availability Rating A rating lrorn 0-to representing a bicyclists perception of automotive parking 

Bike Rack Facility Rating A rating from 0-10 representing a bicyclists perception of bike rack facilities 



Variables Hypothesized for Model 2 

In conjunction with the hypothesis of variables for model 1 ,  variables of XB 

(Parking Availability Rating), and X14 (Bike Rack Facility Rating) were eliminated as 

possible correlation's to helmet usage. The hypothesis for the Bicycle Helmet Usage 

Model variables included: 

• Enrollment constitutes a maJonty of a campuses population. A larger student 
population may contribute to an increase in bicycle helmet use. 

• Campus size might be a good measure of commuting on-campus distances. Larger 
campuses may increase bicycle helmet use due to a longer trip. 

• Campus setting in a rural, suburban, and urban environment could play a role in usage 
patterns. An urban environment may contribute to a bicycle helmet use increase. 

• Length of bicycle season might be a good measure to determine the amount of months 
one is willing to wear a bicycle safety device to campus. If there is a long bicycle 
season, an increase in bicycle helmet use may exist compared to a shorter season. 

• Mean temperature during a campus bicycle season may shift potential bicyclists to 
other modes. Hot and/or humid weather are conditions that may discomfort the 
bicyclist and cause a decrease in bicycle helmet use. 

• Precipitation and snow during a campus bicycle season may shift potential bicyclists to 
others modes. Treacherous weather conditions may increase bicycle helmet use. 

• Low automotive campus speed limits may cause an decrease in bicycle helmet use. An 
individual will may be less likely to wear a bicycle helmet when automotive speed 
limits are low. 

• High automotive campus speed limits may cause an increase in bicycle helmet use. An 
individual may be more likely to utilize a safety device if campus speed limits are too 
high. 

• Terrain may influence choice to wear a bicycle helmet. Bicycle helmet use may 
increase as the terrain approaches mountainous conditions or high street grades. 

• Traffic congestion may influence the decision to wear a safety device. If heavy traffic 
conditions exist on campus, bicycle helmet use may increase. 
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• Bicycling facilities may discourage bicycle helmet use. If bicycle lane facilities are 
widely available on· campus, bicycle helmet use may decrease due to the safety 
provided by the bicycle lanes. 

• Campus crime may affect the decision to wear a bicycle helmet. If crime was 
prevalent on campus, there may be a decrease of bicycle helmet use because of 
possible theft. 

The variable X15 (Estimated Bicycle Usage on a College Campus) was added and 

hypothesized as the following: 

• The percentage of individuals wearing a bicycle helmet may be parallel to the number 
of individuals who bicycle on campus. An increase in bicycle helmet use may be 
attributed to a larger percentage of campus bicyclists. 

Variable Measurements for Model 2 

Model 2 predictor variables measurements follow model 1 measurements except 

for the elimination of X13 and X14 with the addition of X15 .  Table 2 shows each predictor 

variable and the respective measurement used in the evaluation for model 2 .  

Using the Internet for Data Collection 

Data collection is a pivotal part of this study. While mail, telephone, and roadside 

surveys are still essential, the Internet can be used successfully to collect data. The 

processes presented in the remainder of this chapter obtained satisfying and positive 

results. These procedures could be used as a basic guide to collecting data. 

Web Home Page Development 

In order to collect data via the Internet, the data collection process began by 

setting up a World Wide Web home page. A home page is defined as, a Web site or 

document that is designed to be accessed and read over the World Wide Web (WWW) 
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XI Enrollment Nearest Thousand Individuals 

X2 Cameus Size Acres 
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X4 Lenglh of Bicycle Season Estimated Monlhs 

Xs Mean Temperature During Bicycle Season Degree Fahrenheit during eslimaled bicycle season 

Xfi Mean Precieitallon/ Snow During Bicycle Season Inches of ereclpitalion and snow combined during estimated bicycle season 

X1 Lowest Campus Speed Limit lowesl recognized mile eer hour speed limit 

XB I tighest Campus Speed Limit t tighest recognized mile per hour speed limit 

X9 Campus Terrain A rating from 0-10 evaluating a bicyclists eercepllon of campus terrain 

X1o Aulornolive Congestion Rating A raling frorn 0-10 representing a blcyctlsls perception of automobile traffic 

X11 Bike Lane Facility Rating A rating from 0-10 representing a bicyclists percepllon of designated bike lanes 

X12 Crime Occurrence Rallng A rating from 0-10 representing a bicyclists eerceplion of crime on campus 

X13 Parking Availability Raling 

X14 Bike Rack facility Rallng I 
X1s Eslirnaled Bicycle Usage on a College Campus An estimated bicycle usage percentage I 

Nole: • represents variable was nol analyzed for correlation with helmet usage I 



[8] . A Web home page is created through hypertext markup language (HTML) and 

proper Unix preferences [9, 10] .  A HTML for the home page i s  created by using text 

editors such as Pico or Emacs [ 1 1 ,  1 2] .  From the researcher' s  home page, another site for 

the survey was established. The user or participant could access the created survey by 

"clicking" on a highlighted word that triggers the established survey site. For example, the 

word "HERE" transferred the user from the home page to the Internet survey. The home 

page for this study, shown in Figure 1 ,  was accessed at Uniform Resource Locator (URL) 
http ://funnelweb.utcc.utk.edu/-ccuut. The URL is simply the address used for the 

researchers home page. 

Web Survey Development 

Knowing that surveys are generally unpopular with the public, the Internet survey 

was limited to 1 0  questions. Questions ranged from asking the bicyclist to estimate 

bicycle and helmet usage percentages to numerically rate various university characteristics. 

University characteristics such as weather, campus setting, and enrollment data were 

collected from university and weather home pages on the Internet and from a variety of 

collegiate information texts [ 1 3 ] [ 1 4] [ 1 5] .  The remainder of the data required were 

obtained from the Internet survey. 

The Internet survey questions were written using HTML. Figure 2 presents the 

questions the participants were asked to complete. The survey was completed by simply 

typing in basic information about themselves and estimating variables with a keyboard and 

clicking the appropriate circles or boxes with a computer mouse. In order to receive the 

participants submitted entries, a computer script was written for the survey HTML. The 
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CARLTON'S PAGE FOR BICYCLISTS 

Carlton C. Urban, Engineer-In-Training 

Universitv of Tennessee, Knoxville 

M.S. in Civil Engineering, August 1996 
Transportation Specialization 

Universitv of Pittsburgh, Pittsburgh 

B.S. in Civil Engineering, Apri11994 
Certificate in Transportation Eng. 

I appreciate your interest in the bicycle study I am conducting at the University of Tennessee. In 
addition, the time you will take to complete the short 10 question survey is of great value to me. 
Your estimations and observations about bicyclists and university characteristics will be of great 
help! 

To access survey for University Bicycle Commuters please press HERE 

Let's Make a Difference in Transportation- Bike On! 

Figure 1 .  Author's Internet World Wide Web home page. 
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'"i:...-d Survey Furm (9\{() 
If you would like to see your schools enrollment data before you begin the estimating process 
clickHERE 

Name: r------------

Email Address:r-----------

University:r------------

Affiliation with school: r---------... 

Please use your best judgment when completing survey. 

Observed/ Estimated Bicycle Characteristics of your University. 

Please enter a numerical value in each space provided. 

1. Estimate a percent range of individuals that Bicycle to or on campus. 

From LowQ % to HighQ% 

2. Estimate a percent range of bicyclists that wear a bicycle helmet on campus. 

From Low[]% to HighQ% 

Observed/ Estimated University Characteristics. 

Mark appropriate space(s). 

3. Which MONTHS of the year is the weather favorable for bicyclists to commute around or to 
campus? 

0JAN 0FEB 0 MAR 0 APR 0 MAYO JUN 
QJULQAUGQSEP OOCTQNOV0DEC 
4. On a scale from 0 to 10, which campus terrain is most prevalent on campus? 

Oo 0 10 20 3 04 Os Q6Q70 sO 901o 

Flat ................... -........... Rolling ....••. -.. -.... Mounuinous 

5. Please mark the LOWEST and HIGHEST posted speed limit for automotive vehicles on or 
bordering campus from the speeds listed below. 

0 5mph OromphQ!SmphQ20mphQ25mphQJOmphQ35mph 
Q40mphQ45mph Q50mphQ55mph 060mph065mph Q70mph 

Figure 2 .  Author's Internet World Wide Web survey . 
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6. Automotive congestion on campus and· on surrounding roads would be best described as? 

Light ............................ Moderate ........................ Heavy 

7. Designated bike lane, bikeway, or bike path facilities on or connecting to campus are'? 

Non-Existent •......•.••....• Sparse .........•.............•.. Dense 

8. On a scale from 0 to 10, the occurrence rate of crime(in general)on campus is? 

00Q1Q2Q3Q4Q5Q6Q7QSQ9QIO 
None ...•........•...•.•..•..... Occasional.. ................ Frequent 

9. The Availability of Automotive Parking on campus is? 

Poor ..•.......•.•................. Moderate ..•.........•....... Excellent 

10. Designated Bicycle Rack Facilities on campus provided for bicyclists would be rated as? 

Poor ...•.......•.....•...•..•... Adequate ....•••..•.........•. Superior 

Would you like to be acknowledged in the reference section of the research paper? 

0YES Q NO 

Please click submit button so I can receive your data 

J submit I 
Thank you, Carlton 

Figure 2 .  Author' s Internet World Wide Web survey (continued). 
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computer script allowed the participant entries to be transferred into an e-mail account 

which was established at curbanl@utk.edu. A computer script language can be created 

using languages such as PERL, TCL or Unix Shell Script [ 1 6, 1 7, 1 8]. For this research 

experience, PERL computer script language was selected. Once the computer script was 

written for the survey, participants were sought. 

Acquiring Avid Bicyclists 

Once the on-line survey was properly functioning, it was time to "post" or 

essentially type a letter in an Usenet, a world wide network exchanging news bulletins 

under categories called newsgroups [28]. Furthermore, these newsgroups provide the 

opportunity for numerous individuals to exchange information, opinions, and ideas about 

numerous topics. For this study, bicycling topics were found in recreation newsgroups: 

• rec.bicycles.tech 
• rec.bicycles. soc 
• rec. bicycles.rnisc 
• rec.bicycles.off-road 
• rec.bicycles.rides 
• rec.bicycles.racing 
• rec. bicycles. marketplace 

A newsgroup listing can be accessed by typing: http://www .bates.edu/resources/usenet/ 

[ 1 9]. 

Direct Access from Newsgroup to Survey 

Once the researcher believes that he/she has chosen newsgroups applicable to 

participate in the transportation study, a letter is "posted" in target newsgroups. Posting a 

letter is simply typing a letter to inform, question, and share your thoughts with others 
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familiar with the newsgroup . It is essential that the URL be located somewhere in your 

letter. The letter posted in each of the previously mentioned newsgroups is shown in 

Figure 3 .  From there, the participant can simply "click" the address, and the researcher' s  

home page will appear. After connecting to the home page, the participant can access the 

survey, complete it, and submit the data in a matter of minutes. As a quick reference, a 

flowchart, shown in Figure 4, was created to represent the actions for both the researcher 

and the participant . 

Obtaining Data 

After the letter was posted in the Usenet, responses were received. The letter was 

reposted approximately every two weeks to ensure that the letter was updated and listed 

as a new entry. In general, there tended to be a backlog of letters, and the letter tended to 

"get lost" amid other posted newsgroup letters. As responses were collected, a statistical 

sample size had to be established. After approximately one month, over 1 00 bicyclists 

had responded representing 1 00 different universities across the U. S .  The distribution of 

responses collected from the Internet is shown in Figure 5 .  As shown, an outstanding 

coverage of the U.S .  is represented. A sample of the data sheet collected through the e­

mail account is shown on Figure 6. Some universities including but not limited to the 

University of Wisconsin and the University of Washington had more than one bicyclist 

respond. In this case, the mean was taken of the values received. In addition, the 

bicyclists were asked to estimate a percentage range of bicycle and helmet usage for 

his/her respective campuses. Allowing a range provided the bicyclist with an easier 

estimating task instead of requiring a specified number. The mean was calculated for this 
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·Subje1:t: C:illing All Unive.�ity Bic:1c!e C<J=ute::s! 

Date: Fri. 23 Jun 1.996 10:�:�9 ...:}/00 
From: "C.lriton <; .T.Irb:m" <c-.:ri::ml @utk.!du:> 
Org:miz:lr:ion: Unive:-sity ofT.::messee. ;c..oxville 
Newsgrou-ps: re:::.!:lic-Jc!es..=ni.sc 
:ellow C".rc.!.i.se. 
! am c::nc:iuc:':.i..=.q a. s!::.o=� �.!esc�::::.::ai..=e �c '"'l.-- :e usee. ::1 ;:r:::ucr:e :.=.e 
bi�Icle c=3nS�or��c�cn �Ce � sa:e�f en G��=eC 5t�cas c�l:��e c��ses. 

I! you a.re a. sc::Cenc. !�C".:.l.::j"' or cn-c�us ;e::sor.::.el ar..C. :::..:<e :� c�us. 
:;��ea..5e ac:::e.3.:S :rry su=-.rey sec u-;: ac 

��� you :or you: ;a:��=�;ac�:e. 
•!,..ac: · s �e A. Oi!!ere::.ce :=a ":'�';lor-:�c�:c. . .. . 3L<e c- l • 

C-1:�:::n a:::a.r. 

Figure 3 .  Letter Posted in Usenet. 
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Figure 5 .  Geographical Representation of Survey Responses. 
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Da::e: Man, 8 A�= 1996 2:::36:06 -0�2C 
;= �m: ��ngrasg@tony.bc.ecu 
Tc: curbanl@utk.edu 
Subjec�1 University 3icycle Survey 

.. 

N��E OF �ARTIC:?ANT: Ga=y G��gra� 
UNiv�RSITY: 3cston College 
A??ILIATION WI�H SC�COL: St�de�:: & ���:2yee 
( Yl) (XlS) LOW 3ICYCL.E: ?E?-C:::-:-.l7AGC:: :30 
(Yl) (XlS) r.:Gr. 3ICYCI..E: ?E?-C::::-!7.:l.GC:: --

(Y2)LOW HELME:' ?ERCEN7AGC:: lS 
(Y2)EIGE HELME:' ?ERC:::NTAGC:: 20 
[ ] C";l.N 
[ l ::::a 
( ] �-il.R 
[X] ;..?R 
[X] M..C...Y 
[X] JUN 

[X] JUL 

[X] �.UG 
[X] SC:? 
[X] OC7 

[ ] NOV 
[ ] DEC 
(X] 5mph 
[ ] lOmph 
[X] 15mph 
[ ] 20mph 
[ ] 25mph 
[ ] 30mph 
[ ] 35mph 
[ ] 40mph 
[ ] 45mph 
[ ] 50mph 
[ ] 5Smph 
C ] 60mph 

] 65mph 
] 70m'[:h 

(X9)The TER.R.;l.!N s: 7 
(XlO)T�e AUTCMOT VE CONGEST:ON i�: 7 
(Xll)DES!GNATED I CYCLC: LANE FACI:!�Y RAT:NG �s: � 

(Xl2)The CR I ME OCCURRENCE �A�!NG is: 2 
(Xl3)AUTOMOTIVE �ARKING AVAI:AEIL!TY is: � 

(Xl4)5ICYCL.E: RACK FACILITY ��T:NG �s: 5 
REF:::RE:.!C:::D: YES 

Figure 6. Sample of Electronic Mail Data Sheet. 
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range to come up with a representative bicycle usage and helmet usage percentage for the 

university. The data for variables representing each university are shown in Appendix A. 

Weather data, predictor variables X7 and X8 ,were determined by taking the months the 

bicyclist marked on the survey and evaluating the mean of the temperature and 

precipitation/snow data of these months. Appendix B shows the elaborate calculation of 

weather data for each respective campus. For other university characteristics where more 

than one bicyclist responded, values were always rounded up from 0.5. 
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CHAPTER IV 

DATA ANALYSIS 

After acquiring an adequate sample size, the information would be analyzed using 

the linear regression model. Before applying the linear model, variables were eliminated 

by using a variety of techniques. The techniques used for university characteristic 

elimination for both model 1 and model 2 included a scattar diagram analysis, radar 

diagram analysis, and a regression analysis of each independent variable with respect to 

the dependent variable. Once arriving at the meaningful or impact university 

characteristics, multiple linear regression was performed using these variables to arrive at 

the final equations. These equations were then tested using a random group of universities 

to test both model equations for accuracy. 

The Linear Model 

The linear model follows the form of: 

where 

Y = dependent variable 
X = independent variable( s) 
m = slope coefficients corresponding to x 
b = constant value/intercept 

To visualize the distribution of data, scatter diagrams were constructed for each university 

characteristic with respect to Y1 and Y2 . From the diagrams, if the data were grouped 

together, a higher correlation would exist between the Y and the X . Individual scatter 

diagrams are shown in Appendix C to display the distribution of data for both models . As 
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shown, it is very difficult for the researcher to interpret this data since the distribution of 

data is spread out for each plot. Therefore, a radar diagram and a computer linear 

regression analysis was needed to interpret the best fit and establish final models. 

Factors Making a Difference-- Comparing the Top and Bottom 10 Universities 

After constructing scatter diagrams, an analysis was performed by comparing the 

university characteristics using radar diagrams. A radar diagram was prepared by using 

the data from the top 1 0  and bottom 1 0  universities for both models. These diagrams were 

used to analyze large differences in shape between the extreme universities (i .e . ,  top 1 0, 

and bottom 1 0  universities). These differences would possibly explain which university 

characteristics have the most effect on bicycle and helmet usage. An average was then 

taken of the top and bottom data sets to obtain these diagrams. 

After the data sets were averaged, the top 1 0 and bottom 1 0 universities for both 

models were normalized to a scale between 0 and 1 and then plotted. For radar diagram 

analysis purposes, the diagrams for each model were superimposed to visualize the 

differences. From the data collected for estimated bicycle usage percentages, the top 1 0  

and bottom 1 0  universities are shown in Table 3 .  

Table 3 .  Top and Bottom 1 0  Bicycle Usage Universities. 

Top 1 0  Bottom 1 0  
1 University of Delaware 1 00 University of the Pacific 

2 University of California- Davis 99 Utah State University 

3 Stanford University 98 S. Oak. Sch of Mines & Tech 

4 University of California- S. Barbara 97 University of Georgia 

5 Oregon State University 96 Hampshire College 

6 California Institute of Tech. 95 Purdue University 

7 University of Oregon 94 University of Notre Dame 

8 U niversity of Texas 93 University of Rochester 

9 University of Colorado 92 University of San Diego 

1 0  University of Michigan 91 University o f  Utah 
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For model 1 ,  the variables with marked difference between the two groups included X1, 

X2, X6, Xu,X12, XB, and XI4· To visualize the differences of the university characteristics 

for model 1 ,  the radar diagrams are shown consecutively as Figures 7 and 8 .  From the 

data received on helmet usage, the top and bottom 1 0  universities are shown in Table 4 .  

Table 4 .  Top 1 0  and Bottom 1 0  Helmet Usage Universities. 

Top 1 0  Bottom 1 0  
1 Univ. of Colorado- Colorado Springs 1 00 Michigan State University 

2 University of Michigan 99 Southern Methodist University 

3 University of California- Santa Cruz 98 Utah State University 

4 Harvard University 97 S. Oak. Sch of Mines & Tech 

5 Rice University 96 Ohio University 

6 University of Miami 95 Franklin& Marshall College 

7 University of Washington 94 The Ohio State University 

8 University of Alabama- Birmingham 93 University of Utah 

9 University of the Pacific 92 Iowa State University 

1 0  University of Rochester 91 Towsen State U niversity 

For model 2, the predictor variables that varied to a large degree usmg engmeenng 

judgment included X3, X1, Xs, and X12· To visualize the difference of university 

characteristics for model 2, the radar diagrams are shown consecutively as Figures 9 and 

1 0. 

Linear Regression Analysis and Evaluation of Model 1 

Model 1 was established earlier as estimated bicycle usage percentage versus 

multiple university characteristics. Step one in the analysis was to eliminate variables with 

an extremely low individual R2 coefficient. Separate linear regression analyses of each 

university characteristic versus bicycle usage were performed. Table 5 presents the R2 

values that were found: 
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Figure 7 .  Radar Diagram of Top 10 Bicycle Usage Universities. 
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Figure 9 .  
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Figure 10 .  
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Radar Diagram of Bottom 1 0  Helmet Usage Universities. 
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Table 5 .  Individual R2 coefficients for Model 1 .  

Predictor Variable RA2 with Y1 

X1 0.0284 

X2 0.081 1 

X3 0.0281 

X4 9.00 E-05 

X5 0.007 

X6 0.0781 

X7 3.00 E-06 
X8 0.0 1 24 

X9 0.005 

X1 o  0.0031 

X1 1  0 . 1 637 

X1 2  0.005 

X1 3  0.0392 

X1 4  0.0654 

As shown above in Table 3 ,  the R2 variables were all quite low. These low values reflect 

that the individual university characteristics are poorly correlated with estimated bicycle 

usage. A multiple linear regression analysis was performed using the largest four 

variables. These variables included X2 (campus size), � (mean precipitation/snow), X11 

(designated bike lane facility rating), and X14 (bike rack facility rating) . These predictor 

variables were analyzed and the equation producing the best R2 was determined as: 

Y1 = 0.00 16X2 - 1 .604� + 1 . 1 53 Xu + 1 .28XI4 + 1 0 . 397 

This equation produced a R 2 coefficient of 0.2493 . 

The variables that were included in the model 1 equation were X2, �' X11, and 

X14. When comparing these variables to the radar diagram, the regression equation 

variables appear. Therefore, the radar diagram analysis supports that the variables should 

be incorporated into model 1 when analyzing the top 1 0 and bottom 1 0 bicycle usage 

universities. 
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Linear Regression Analysis and Evaluation of Model 2 

Model 2 was established as bicycle helmet usage versus multiple university 

characteristics. Individual regression analyses were performed for each variable versus 

helmet usage. Table 6 represents each predictors measured R2 with helmet usage. 

Table 6 .  Individual R2 coefficients for Model 2 .  

Predictor Variable RA2 with Y2 

X1 0.001 

X2 0.0026 

X3 0.0972 

X4 0.0043 

X5 0.001 4 

X6 0.0015 

X7 0.041 

X a 0.0417 

X9 0.0002 

X1 o  0.0047 

X1 1  0.0098 

X1 2  0.0346 

X1 5  0.0075 

As with model 1 ,  the R2 coefficients were all quite low. However, the four highest 

variables were chosen to perform a multiple linear regression analysis .  The four highest 

variables from Table 6 were X3 (campus setting), X1 (lowest campus speed limit), Xs 

(highest campus speed limit), and X12 (crime rating). When the multiple linear regression 

was performed, the regression equation produced was: 

Y2 = 8 . 859X3 - 0 .528X7 - 0. 528Xs + l . S8X12 + 3 1 . 8 1 6  

This equation produced a R2 coefficient of 0. 1 85 .  
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From model 2, the variables incorporated included X3, X1, Xs, and X12- As shown 

from the radar diagrams, the variables are identical, which emphasizes the validity of the 

equation for model 2 .  

Using SYSTAT to Further Analyze Both Sets of Data 

SYSTAT, a statistical package, was used to generate new computer model 

equations to verify the predictor variables used in the previous analyses. A backward 

elimination approach was used to eliminate characteristics. This approach begins with the 

full model and drops the weakest predictor variables compared to the other variables. It 

must be noted that different packages use different criteria for deciding which variables to 

drop and when to terminate the procedure [20] . The backward elimination approach is 

preferred by many because it : 1 )  considers the full model; 2) all predictors are considered 

to have an equal chance to be incorporated into final model; and 3 )  the final product will 

produce an equation without missing any of the key variables. 

For model 1 ,  the variables incorporated in the model included X3, X5, �' X8, X11, 

X13, and X14· Using these predictor variables produced the following multiple linear 

regression equation: 

Yt= -5 .048X3 + 0.433Xs - 1 .207� - 0.285Xs + 1 . 834Xl l - 1 .23Xl3 + 1 . 1 1 6Xt4 + 6 .533  

This produced an R2 equivalent to  0 .357 .  In addition to obtaining a regression equation, a 

Pearson correlation matrix was obtained. This would show if any of the variables were 

highly correlated with one another. The matrix was produced, and there were no high 

correlation' s between variables. If the variables were highly correlated with one another, a 

combination of the two variables would have been considered. When comparing the 
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original regression equation to the SYSTAT equations, the variable X2 was dismissed 

from the SYSTAT package. However X2 does appear to have a large difference when 

comparing the radar diagrams, thereby possibly warranting its use in the final model. The 

backward elimination procedure and Pearson correlation matrix are shown together in 

Appendix D. 

For model 2, the variables SYSTAT produced included X3, X1, Xs, X1 1 ,  X12, and 

X1s .  The equation to be used for this model was : 

Y2= 7 .589X3 - 0. 505X7 - 0.666X8 + 1 .224X1 1  + 1 . 562X12 - 0 .248X15 + 3 8.24 

This equation produced an R2 equivalent to 0.2 1 2. As with model 1 ,  a Pearson correlation 

matrix was performed on this data set. The result showed no highly correlated variables 

between individual predictors to warrant combining variables. The backward elimination 

procedure and Pearson correlation matrix for model 2 are shown together in Appendix E.  

The equations produced for model 1 and model 2 should follow the equations 

produced from the original regression equations. Although the SYSTAT equations may 

have a larger coefficient of determination, these equations are too complex to warrant 

usage. 

Testing 5 Universities with Model Equations 

Despite low R2 values, five universities were tested with each of the linear 

regression equations. The university characteristic data for these additional universities 

are shown in Appendix F. (Note: only university characteristic data needed for the 

equations were incorporated.) The calculations for the weather for these respective 

universities are shown in Appendix G. 
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The results of using the model 1 equation compared to what the bicyclists 

originally estimated for their respective universities are shown in Table 7 .  

Table 7 .  Comparing Model Bicycle Usage to Estimated Bicycle Usage. 

Test Universities 
Model 1 Equation 

As shown from Table 7, the predicted Y1 values for these universities do not fall into any 

of the estimated ranges using the model 1 equation. 

For model 2, Table 8 shows the comparison of the predicted helmet usage 

percentage versus the estimated range provided by the bicyclist. 

Table 8 .  Comparing Model Helmet Usage to Estimated Helmet Usage. 

Test Universities 
Model 2 Equation 
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As shown from Table 8, for only one of the test universities, Youngstown State 

University, did the predicted helmet usage percentage fall within the range of the 

estimated percentage provided by the bicyclist. 
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CHAPTER V 

INVESTIGATING THE INTERNET 

Data collection with the Internet can play a prominent role in future research 

projects among the transportation profession. Before the researcher accepts the Internet 

as a means to conduct research, one should be familiar with the advantages and limitations 

that might be experienced. 

Advantages Associated with the Internet 

The Internet can provide a user friendly environment for both the researcher and 

the participant. Possible benefits to Internet usage include, but are not limited to: 

• time savings for the participant and the researcher. 
• inexpensive for the researcher to conduct. 
• researcher receives data from e-mail print-outs. 

The first benefit attributed to Internet data collection is the time saved for the 

participant and the researcher. When establishing a survey on the Internet, consideration 

must be given to the time an individual might take to complete a survey. In order for an 

Internet survey to be completed, a user can simply enter and submit information via 

keyboard or computer mouse. These simple tasks to complete the on-line survey translate 

into user responses being obtained by the researcher in seconds. In comparison, lengthy 

postal service delays or roadside interviews would consume an enormous amount of the 

researcher' s  time. 

A second benefit to WWW data collection is cost. Money is an important issue 

when conducting research. For most universities, computer access fees established by the 
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university are the only required cost to set up a WWW home page and e-mail account. 

These fees are normally required as a part of a university tuition. However, the postage 

cost and possible travel costs that are avoided with the Internet is of great savings to the 

researcher. 

The final benefit that may be attributed to Internet usage is obtaining data in a 

ready to use electronic form. As the e-mail messages appear in the researcher' s  account, 

the researcher can simply process the submitted information by using a computer. Also, 

the Internet process eliminates interpretation problems that may be attributed to a hand 

written survey. 

Limitations Associated with the Internet 

Limitations also occur when considering the Internet for research. Possible 

concerns attributed to this data collection process include, but are not limited to : 

• participant haphazardly "clicking" survey entries. 
• participants misinterpretation of survey questions. 
• audience limited. 
• validity of survey participants. 
• researchers time in the initial establishment of a home page, on-line survey, and writing 

of the computer script . 

The first limitation to Internet data collection are invalid and "thoughtless" 

submitted entries from the user. Inaccuracies possibly existed from participants "clicking" 

desired responses, but not personally verifying his/her respective answers before 

submitting the survey. 

Secondly, careful attention must be g1ven to the construction of the survey 

questions. Although alterations to the on-line survey can be easily made in a matter on 
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minutes, the researcher must come up questions that eliminate problems with clarity. If 

changes are made to the HTML and the computer script, all previous data would have to 

be discarded. 

Next, special attention must be given to the Internet participants. The WWW is 

vastly growing in popularity. Currently, the Internet appeals to a small percentage of 

users. A Nielsen Media Research Study conducted in October 1 995 found that 37  million 

people in the U.S .  and Canada have access to the Internet [2 1 ] .  Internet users were found 

to be typically younger with more education and more income than other adults [22] . In 

addition, these individuals read more and spent more in electronic and office supply stores 

[23 ] . Therefore, if research is being conducted by this means, a vast number of 

participants are possibly being ignored and hence producing biased results. 

A fourth limitation exists with survey validity. A possible test for Internet data 

collection is a check to parallel the e-mail address to the participants name. This should be 

considered because part of an individuals name normally appears in e-mail addresses of 

university students and personnel. In addition to checking the e-mail and participants 

name correlation, sending personal e-mail messages to a participant may also validate an 

individuals response. 

The last limitation to Internet data collection is the time spent by the author in 

initially creating the home page and on-line survey. This task can be quite time consuming 

for the researcher. However, reading about HTML and computer script can alleviate 

some problems. In addition, if in a university environment, the computer center can add 

great assistance to a first time Internet data collection attempt. 
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As more individuals enter into the realm of the Internet, the need to handle the 

limitations of data collection is essential in order to gain credibility among researchers. 

Once these issues are resolved, the possibilities for Internet data collection become 

exceptional. 
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CHAPTER VI 

CONCLUSIONS 

Research Bias and Perception Differences Among Bicyclists 

Questions might be raised in reference to the survey responses and about the 

participants. Individuals who choose bicycling as their primary transportation mode tend 

to be politically active with regards to planning and legislative issues. Therefore, since this 

research requested information solely from campus bicyclists, his/her perception of 

campus facilities may have been biased compared to an other mode user. A bicyclist may 

be biased in order to improve bicycling at his/her respective campus by possibly rating 

facilities worse then actuality. However, a bicyclists perception of bicycle and helmet 

usage for this study would more likely produce a closer estimate to actual data compared 

to a non-bicyclist. Different estimations appeared in the survey responses among bicyclists 

who represented the same school. This probably occurred because of the difficulty in 

measuring campus characteristics, and from the different perceptions of bicycle and helmet 

use percentages. 

Summary of Findings 

Both models produce low coefficient of determination values. Therefore, the 

university characteristics considered in this study have limited effect on the bicycle 

transportation mode or helmet usage. These model characteristics were chosen because 

the scatter diagram, radar diagram, and individual regression analyses revealed that these 

characteristics would have the most impact when compared to the other variables. 
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When comparing the variables used in model 1 to the original hypothesis on how 

these variables might affect bicycle use, campus setting, designated bicycle lanes, and 

bicycle rack facilities would cause an increase in bicycle usage. Whereas, precipitation/ 

snow would cause a decrease in this mode of transportation. In summary, the original 

hypothesis for these variables paralleled the findings of the model. 

When comparing the variables used in model 2 to the original assumption on how 

these variables might affect bicycle helmet use, campus setting and crime occurrence 

would cause an increase in helmet use. Whereas, lowest campus speed and highest 

campus speed limit would cause a decrease in bicycle helmet use. The two variables that 

did not parallel the original assumption were crime occurrence and highest campus speed 

limit. The difference between the original hypothesis of variables to the final model may 

have been attributed to sources of error in the data or incorrect assumption. 

By testing five universities, the predicted dependent variable for both models rarely 

fell within the estimated range provided by the bicyclist. This was expected because of the 

limited accuracy of the R2 values produced from the equations. 

Further Research Needs 

Beside university characteristics, bicycle usage and helmet usage may be correlated 

with a variety of other issues This could possibly lead to another statistical analysis on 

issues that include, but are not limited to, automotive ownership, efficient campus transit 

systems, policy, bicycle ownership, financial standing, and trip length. It is the hope of the 

author that this research study will inspire future research among university students, 

personnel, and bicycle coordinators. Information for future research could possibly be 
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obtained from student observation counts, installation of video cameras at access points of 

campus, and mandated bicycle registration. From this actual data, the transportation 

engineer or planner may then be able to determine if a model can be developed to explain 

the bicycle mode and helmet usage at a university. 
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APPENDICES 



� 
\0 

University- City (Bicyclist(s) Represented) 

Arizona Stale University- Tempe(1) 
Auburn University- Auburn(2) 
Boston College- Chesnut Hill(!) 
Bringham Young University- Provo(!) 
Calirornia Institute or Tech.- Pasadena(!)  
Cal .  Poly. Stale Univ.- San luis Obispo(1 )  
Calirornia State University- Sacramenlo(1 )  
Carnegie Mellon University- Pillsburgh(1) 
Case Western Reserve Univ.- Cleveland(2) 
College or Charleston- Charleston(1)  
Colorado State University- Ft. Collins(J) 
Cornell University- lthaca(1 )  
Dartmouth College- Hanover(!) 
Emory University- Atlanta( ! )  
Franklin & Marshall College- lancaster( ! )  
Geor9ia Institute or Technology- Allanta(2) 
Hampshire College- Amherst( ! )  
Harvard University- Cambrid9e(3) 
Haverford College- ltaverrord ( 1 )  
Humboldt Stale University- Arcadia(!) 
Idaho State Univ.- Pocatello (1) 
Indiana University- Bloomington(1) 
Iowa Stale University- Ames(2) 
James Madison University- Harrisonburg(!)  
Johns Hopkins University- Baltimore(!) 
Kansas State University- Manhattan(! )  

, lehigh University- Bethlehem(!)  
Massachusetts Ins! or  Tech.- Boston(!) 
Miami University- Oxford(! )  
Michigan State University- East lansing(! )  
New Mexico Stale University- l as Cruces(! )  
North Carolina Stale University- Raleigh(!)  
Ohio Universily-Aihens(2) 
Oklahoma State University- Stillwaler(2) 

Y 1  Y2 
Bicycle Usage Helmeted Bicyclists 
(Estimated •,b) (Estimated 0-b) 

35.00 5 .00 
25.00 2.50 
32.50 1 7.50 
6.00 25 00 

50 00 35 00 
1 7.50 25.00 
30.00 40 00 
22.50 40.00 
6.00 1 3 .25 
15 00 3.00 
30.50 30 83 
1 0 00 1 5 00 
15.00 6 00 
1 5 .00 40 00 
6.00 1 .00 
8.33 1 1 .00 
3.00 30 00 
1 1 .33 71 .67 
1 2. 50 50 DO 
20.00 7.50 
20.00 15 00 
1 7.50 10 00 
3.25 1 50 
1 7 .50 2 . 1 0  
4 00 2 00 
6.50 4 00 

1 0 00 35 00 
1 0.00 50.00 
30 00 3 50 
1 4.00 0. 1 3  
2 0  00 50.00 
20.00 45.00 
2 150 0.78 
30.00 1 50 

University Characteristics 
X I  X2 

Enrollment Campus Size 
(Nearest Thousand) _ (Acres) 

34000 700 
2 1 000 1 871 
9000 700 

28000 638 
900 1 2 4  

1 3000 5000 
1 9000 288 
7000 105 
3000 1 28 
7000 52 

20000 : 833 
1 9000 754 
4000 265 
6000 631 
2000 1 25 

1 2000 330 
1 000 BOO 

1 8000 380 
1 000 2 1 6  
6000 42 
7000 735 

35000 1860 
24000 1 736 
10000 472 
3000 1 40 

1 5000 668 
6000 1 600 
10000 1 46 
1 6000 1 921  
40000 2 1 00 
10000 5800 
23000 1 600 
1 5000 1 300 
1 7000 480 

·--

?; 
'"d 
tT1 a 
� 
� 

§2 
� 
� (/) ....... >--l 
--< 

i 
() 
>--l 
tT1 � (/) 
>--l ....... 
() 
tJ � 
>-



VI 
0 

'I:]g' 
University- City (Bicyclist(s) Represented) 

Arizona State University- Tempe(1)  
Auburn University- Auburn(2) 
Boston College- Chesnut Hill(1) 
Bringham Young University- Provo(1 )  
California Institute o f  Tech.- Pasadena(1)  
Cal .  Poly. State Univ.- San Luis Obispo(1 )  
California State University- Sacramento(1 )  
Carnegie Mellon University- Pittsburgh(1) 
Case Western Reserve Univ.- Cleveland(2) 
College of Charleston- Charleston(1)  
Colorado State University- Ft. Collins(3) 
Cornell University- lthaca(1)  
Dartmouth College- Hanover(1) 
Emory University- Atlanta(1) 
Franklin & Marshall College- Lancaster(1 ) 
Geor9ia Institute of Technology- Atlanta(2) 
Hampshire College- Amherst( 1 )  
Harvard University- Cambrldge(3) 
Haverford College- Haverford ( 1 )  
Humboldt State University- Arcadia(1 )  
Idaho State Univ.- Pocatello ( 1 )  
Indiana University- Bloomington(1) 
Iowa St;�te University- Ames(2) 
James Madison University- Harrisonburg(1)  
Johns Hopkins University- Ballimore(1) 
Kansas State University- Manhattan(1) 
LehiJlh University- Bethlehem(1 )  
Massachusetts lnst.of Tech.- Boston(1) 
Miami University- Oxford(1)  
Michigan State University- East Lansing(1)  
New Mexico State University- Las Cruces(1) 
North Carolina State University- Raleigh(1) 
Ohio University-Athens(2) 
Oklahoma State University- Stillwater(2) 

X3 
Campus Setting 

(0-2) 
2 
1 
2 
2 
2 
1 
2 
2 
2 
2 
2 
1 
0 
2 
1 
2 
0 
2 
2 
0 
1 
1 
1 
1 
2 
1 
2 
2 
0 
2 
2 
2 
0 
1 

University Characteristics 
X4 X5 X6 

Length of Bicycle Season Mean Temperature Mean Precipitation I Snow 
(Months) (Degrees Fahrenheit) - (inches) 

1 2  70.97 0.63 
1 2  64.70 4 . 32 
7 61 .97 3 . 45 
1 2  50.97 6 . 1 2  
1 2  62.29 1 .02 
7 74 . 1 0  0 . 2 1  
6 70. 1 5  0.32 
9 59.29 4.66 
8 58.81 4 . 76 
1 2  66. 1 2  4.06 
1 0  54 .03 5.80 
8 54.91 5 . 1 1  
1 2  45.84 8.47 
7 68.91 4 . 1 6  
8 61 .78 4 . 2 1  
8 60.38 4 . 1 8  
1 0  51 .34 7.80 
7 61 .97 3 .45 
9 61 .39 4.04 
5 66.98 0. 1 0  
7 59.00 1 . 96 
7 65.90 3.91  
8 61 .43 4 .52 
7 63.74 4.52 
7 68.42 3 .70 
9 62.53 3.99 
6 61 .62 9 .57 
9 57. 1 8  4 .52 
9 60.79 4 .31  
7 59.94 3 . 43 
1 2  63.71 0 .72 
8 67.75 3 . 7 1  
1 1  54.36 4 . 9 1  
9 67. 1 1  3.35 



;��tr��lf?tt?ttttttrr�rrrrrrrr�titr�rt�tff{�(��j������i�;1]: University Characteristics 
X? X8 X9 X10 

University- City {Bicyclist{s) Represented) Lowest Speed Limit Highest Speed Limit Campus Terrain Automotive Congestion 
{mph) {mph) {0-10) {0-10) 

Arizona State University- Tempe{1) 1 0  45 0 8 
Auburn University- Auburn{2) 20 40 3 7 
Boston College- Chesnut Hill{1) 5 1 5  7 7 
Bringham Young University- Provo{1 ) 20 40 2 6 
California Institute of Tech.- Pasadena{1) 1 0  35 1 9 
Cal. Poly. State Univ.- San Luis Obispo{1 ) 35 35 4 4 
California State University- Sacramento{1) 25 65 3 8 
Carnegie Mellon University- Pittsburgh{1) 25 25 6 5 
Case Western Reserve Univ.- Cleveland{2) 1 5  30 1 8 
College of Charleston- Charleston{1) 25 35 0 8 
Colorado State University- Ft. Collins{3) 20 30 2 8 
Cornell University- lthaca{1) 25 45 9 6 
Dartmouth College- Hanover{1) 1 5  35 1 3 
Emory University- Atlanta{1) 5 35 3 7 
Franklin & Marshall College- Lancaster{1) 1 5  40 3 6 
Georgia Institute of Technology- Atlanta{2) 1 5  45 7 9 

Vl Hampshire College- Amherst{1) 1 5  50 2 6 
Harvard University- Cambridge{3) 1 5  30 2 9 
Haverford College- Haverford {1) 1 0  25 4 7 
Humboldt State University- Arcadia{1) 5 25 9 7 
Idaho State Univ.- Pocatello {1) 20 35 5 3 
Indiana University- Bloomington{1) 1 5  40 2 7 
Iowa State University- Ames{2) 20 30 2 8 
James Madison University- Harrisonburg{1) 25 25 4 7 
Johns Hopkins University- Baltimore{1) 1 5  25 2 6 
Kansas State University- Manhattan{1) 1 0  30 4 1 0  
Lehigh University- Bethlehem{1) 20 35 1 0  6 
Massachusetts lnst.of Tech.- Boston{1) 1 0  30 0 1 0  
Miami University- Oxford{1) 20 35 4 8 
Michigan State University- East Lansing{1) 25 45 0 8 
New Mexico State University- Las Cruces{1) 1 5  35 4 6 
North Carolina State University- Raleigh{1 ) 5 45 3 5 
Ohio University-Athens{2) 1 0  30 6 6 
Oklahoma State University- Stillwater{2) 20 40 2 4 -----
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University- City (Bicyclist(s) Represented) 

Arizona State University- Tempe(1) 
Auburn University- Auburn(2) 
Boston College- Chesnut Hill(1) 
Bringham Young University- Provo(1) 
California Institute of Tech.- Pasadena(1 )  
Cal. Poly. State Univ.- San Luis Obispo(1) 
California State University- Sacramento(1) 
Carnegie Mellon University- Pittsburgh(1) 
Case Western Reserve Univ.- Cleveland(2) 
College of Charleston- Charleston(1 ) 
Colorado State University- Ft. Collins(3) 
Cornell University- lthaca(1) 
Dartmouth College- Hanover(1) 
Emory University- Atlanta(1) 
Franklin & Marshall CoiiE)ge- Lancaster(1) 
Georgia Institute of Technology- Atlanta(2) 
Hampshire College- Amherst(1) 
Harvard University- Cambridge(3) 
Haverford College- Haverford (1) 
Humboldt State University- Arcata(1) 
Idaho State Univ.- Pocatello (1)  
Indiana University- Bloomington(1 )  
Iowa State University- Ames(2) 
James Madison University- Harrisonbur9.(1 ) 
Johns HCl_!>kins University- Baltimore(1 )  
Kansas State University- Manhattan(1) 
Lehigh University- Bethlehem(1 ) 
Massachusetts Ins!. of Tech.- Boston(1) 
Miami University- Oxford(1) 
Michigan State Universk East Lansing(1) 
New Mexico State University- Las Cruces(1) 
North Carolina State University- Raleigh(1) 
Ohio University-Athens(2) 
Oklahoma State University- Stillwater(2) 

X1 1 
Bicycle Lane Facility Rating 

(0-10) 
9 
0 
3 
2 
5 
7 
9 
2 
0 
0 
7 
5 
4 
2 
0 

6 
0 
4 
3 

0 
7 
0 
2 

0 
0 
0 
4 
5 
0 
2 
8 

University Characteristics 
X12 X13 X14 

Crime Occurrence Rating Parking Availability Rating Bicycle Rack Facility Rating 
(0-10) (0-10) (0-10) 

8 8 9 
3 2 5 
2 8 6 
2 3 6 
7 6 7 
5 4 4 
7 8 - 10  
3 4 5 
7 1 7 
5 2 2 
4 4 4 
5 6 4 
2 3 7 
3 5 7 
2 7 3 
8 6 8 
4 1 0  8 
3 2 5 
3 9 6 
4 5 4 
3 5 7 
7 3 6 
5 3 5 
7 0 5 
0 5 3 
2 2 7 
4 8 3 
5 2 0 
2 2 4 
5 3 6 
4 3 6 
3 7 4 
3 2 6 
1 3 7 
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1::::::::::::::::::::::::: :,: : {::{\:::::? :?m: 
University- City (Bicyclist(s) Represented) 

Oregon State Universil}'- Corvallis(1 )  
Pennsylvania State Univ.- State College(4) 
Purdue Universit}'- West Lafayette(1) 
Reed College- Portland(1) 
Rice University- Houston( 1 )  
Santa Clara University- Santa Clara(1) 
S.  Oak. Sch of Mines & Tech.- Rapid City( 1 )  
Southern Illinois University- Carbondale(2) 
Southern Methodist University- Dallas(1) 
Southwest Texas St. Univ.- San Marcos(1)  
Stanford University- Palo Alto(3) 
State University of New York- Buffalo(1)  
Texas A&M University- College Station(1 )  
The Ohio State University- Columbus(2) 
Towsen State University- Towsen(1 )  
Tulane University- New Orleans(1) 
University of Alabama- Birmingham(1) 
University of Arizona- Tucson(1)  
University or California- Berkeley( 4) 
University of California- Davis(4) 
University of California- lrvine(1) 
University of California- Los Angeles(2) 
University of California- San Diego(2) 
University of California- Santa Barbara(2) 
University of California-Santa Cruz(1) 
University of Chicago- Chicago(1 )  
University of Colorado-Boulder(3) 
University of Colorado-Colorado Springs(1) 
University of Delaware- Newark(2) 
University of Florida- Gainesville(2) 
University of Georgia- Athens(1 )  
University of Idaho- Moscow(1 )  
University o f  Illinois - Chicago(1 )  

Y 1  
Bicycle Usage 
(Estimated "A>) 

50.00 
25.63 
3.00 

1 2.50 
4 .50 
1 5.00 
2 .02 

22.50 
30.00 
1 5.00 
59. 1 7  
1 1 .50 
1 5. 00 
1 2.50 
7.50 

1 5.00 
3.50 

1 5.00 
1 7.71  
61 .50 
9 00 
7.00 

10. 50 
50.00 
1 7.50 
5.50 

41 .67 
5.00 

63.25 
28.75 
2 . 55 
7.50 

1 0.00 

University Characteristics 
Y2 X1 X2 

Helmeted Bicyclists Enrollment Campus Size 
(Estimated %) (Nearest Thousand) - (Acres) 

35.00 1 4000 422 
1 9. 1 3  36000 501 3  
1 0.00 33000 1 565 
1 5.00 1 000 1 00 
70.00 3000 300 
35.00 4000 1 04 
0.52 2000 1 20 
4 . 50 23000 7253 
0.50 9000 600 
6.00 1 4000 332 

26.67 . 1 4000 8200 
22.50 1 4000 1 350 
2 .50 42000 5 1 4 2  
1 01  50000 1 644 
1 . 50 1 5000 320 
5.50 1 0000 1 1 0  

62.50 20000 265 
35.00 22000 325 
25.86 31 000 1 232 
10. 88 23000 5200 
2 . 75 1 4000 1 489 

42.50 35000 4 1 9  
30.25 1 8000 1 200 
8.75 1 9000 8 1 3  

75.00 9000 2000 
1 3.00 1 0000 1 90 
22 .50 25000 606 
99.50 2000 400 
1 2.50 1 6000 1 1 00 
1 2.00 39000 2000 
40.00 30000 605 
20.00 9000 1 450 
20.00 1 3000 1 83 
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University- City (Bicyclist(s) Represented) 

Oregon State University- Corvallis(!) 
Pennsylvania State Univ.- State College(4) 
Purdue University- West lafayette(1) 
Reed College- Portland(!) 
Rice University- Houston(! ) 
Santa Clara University- Santa Clara(!) 
S .  Oak. Sch of Mines & Tech.· Rapid City{1 ) 
Southern Illinois University- Carbondale(2) 
Southern Methodist University- Dallas(!) 
Southwest Texas St. Univ.- San Marcos(!) 
Stanford University- Palo Alto(3) 
State University of New York· Buffalo(! )  
Texas A & M  University- College Station(!) 
The Ohio State University- Columbus(2) 
Towsen Stale University- Towsen(1) 
Tulane University- New Orleans(! )  
University of Alabama- Birmingham( ! )  
University of Arizona- Tucson(!) 
University of California- Berkelll}'(4) 
University of California- Davis(4) 
University of California- kvine(1) 
University of California- Los An9eles(2) 
University of California- San Diego(2) 
University of California- Santa Barbara(2) 
University of California-Santa Cruz(!) 
University of Chicago- Chica9o(1) 
University of Colorado-Boulder(3) 
University of Colorado-Colorado Springs(! ) 
University of Delaware- Newark(2) 
University of Florida- Gainesville(2) 
University of Georgia- Athens(! )  
University of Idaho- Moscow(! )  
University o f  Illinois - Chicago( ! )  

X3 , 
Campus Setting 

(G-2) 
1 
1 
1 
2 
2 
2 
1 
1 
2 
1 
1 
2 
1 
2 
2 
2 
2 
2 
2 
1 
1 
2 
2 
2 
1 
2 
2 
2 
0 
2 
1 
0 
2 

University Characteristics 
X4 X5 X6 

Length of Bicycle Season Mean Temperature Mean Precipitation I Snow 
(Months) (Degrees Fahrenheit) ' (inches) 

4 63.98 1 .03 
8 59.34 4.70 
9 60.03 4 . 1 9  
5 58.38 1 .90 
1 2  68.29 3.92 
5 60.62 0.29 
1 2  46.81 4 .67 
9 62.57 4.22 

1 1  67. 1 9  2 . 92 
9 73.56 3 . 49 
1 0  57.84 1 . 1 6  
6 62.22 3. 1 1  
1 1  68.90 4 03 
1 0  56. 1 0  4 . 65 
6 63.85 4.06 
9 64.23 4 .74 
8 69.70 4 .45 
1 2  67.63 1 07 
9 59.33 073 
1 0  63.61 1 .09 
1 2  62.29 1 .02 
1 2  62.29 1 .02 
1 2  62.31 0.82 
1 2  59.26 0.93 
1 2  56.51 1 .58 
6 67.47 3.55 
7 60.83 3.88 
1 2  48.64 5. 1 6  
1 0  58.40 4 .50 
1 2  66.52 4 .22 
1 2  61 .62 4.37 
9 54.22 2 .43 
8 62.34 3 . 65 
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University- City (Bicyclist(s) R epresented) 

Oregon State University- Corvallis(1) 
Pennsylvania State Univ.- State College(4) 
Purdue University- West lafayeHe(1 )  
Reed College- Portland(1) 
Rice University- Houston(1)  
Santa Clara University- Santa Clara(1) 
S .  Oak. Sch of Mines & Tech.- Rapid City(1) 
Southern Illinois University- Carbondale(2) 
Southern Methodist University- Dallas(1) 
Southwest Texas St. Univ.- San Marcos(1)  
Stanford University- Palo Alto(J) 
State University of New York- Buffalo(1) 
Texas A&M University- College Station(1 )  
The Ohio State University- Columbus(2) 
Towsen State University- Towsen(1 )  
Tulane University- New Orleans(1)  
University of Alabama- Birmingham(1)  
University of Arizona- Tucson(1)  
University of California- Berkeley(4) 
University of California- Davis(4) 
University of California- lrvine(1) 
University of California- los Angeles(2) 
University of California- San Diego(2) 
University of California- Santa Barbara(2) 
University of California-Santa Cruz(1 )  
University of Chicago- Chicago(1) 
University of Colorado-Boulder(3) 
University of Colorado-Colorado Springs(1)  
University of Delaware- Newark(2) 
University of Florida- Gainesville(2) 
University of Georgia- Athens(1 )  
University of Idaho- Moscow(1 )  
University of Illinois - Chicago(1) 

X7 
lowest Speed limit 

(mph) 
1 5  
20 
20 
1 0  
25 
5 
1 5  
20 
20 
25 
25 
5 

35 
1 0  
35 
25 
1 5  
1 5  
20 
1 5  
1 5  
20 
1 5  
10 
5 
1 0  
10 
1 0  
30 
20 
1 5  
1 5  
35 

University Characteristics 
xa X9 X 1 0  

Highest Speed limit Campus Terrain Automotive Congestion 
(mph) (0-10) 

-
(0- 1 0) 

35 1 5 
35 5 7 
30 0 8 
25 3 2 
25 0 3 
25 0 3 
45 7 4 
40 2 5 
30 3 4 
45 6 5 
30 5 6 
55 1 8 
45 0 8 
40 2 10 
35 6 7 
35 0 8 
35 1 9 
40 1 8 
30 8 7 
30 0 3 
35 5 7 
40 6 9 
45 6 8 
30 2 6 
40 9 6 
55 0 8 
40 3 6 
25 5 7 
40 2 8 
45 4 8 
40 6 3 
35 1 0  3 
35 0 9 



\.ll 0\ 

University- City (Bicyclisl(s) Represented) 

Oregon Slate University- Corvallis(! )  
Pennsylvania State Univ.- Stale College(4) 
Purdue University- West Lafayette(!) 
Reed College- Portland(!) 
Rice University- Houston(! )  
Santa Clara University- Santa Clara(1) 
S.  Oak. Sch of Mines & Tech.- Rapid City(1)  
Southern Illinois University- Carbondale(2) 
Southern Methodist University- Dallas(!) 
Southwest Texas St. Univ.- San Marcos(!)  
Stanford University- Palo Allo(3) 
Stale University of New York- Buffalo(! )  
Texas A&M University- College Stalion(1) 
The Ohio Stale University- Columbus(2) 
Towsen Stale University- Towsen(1) 
Tulane University- New Orleans(! )  
University of Alabama- Birmingham(! )  
University of Arizona- Tucson(! )  
University of California- Berkeley(4) 
University of California- Davis(4) 
University of California- Irvine(! )  
University of California- Los Angeles(2) 
University of California- San Diego(2) 
University of California- Santa Barbara(2) 
University of California-Santa Cruz(1 )  
University of Chicago- Chicago(!)  
University of Colorado-Boulder(3) 
University of Colorado-Colorado Springs( ! )  
University of Delaware- Newark(2) 
University of Florida- Gainesville(2) 
University of Georgia- Alhens(1 )  
University o f  Idaho- Moscow(1 )  
University of Illinois - Chicago(! )  

X 1 1 
Bicycle Lane Facility Rating 

(0-1 0) 
7 
4 
2 
0 
0 
1 
1 
5 
0 
2 
9 
4 
7 
4 
0 
0 
0 
1 0  
6 
10 
4 
4 
8 
9 
7 
6 
8 
7 
6 
9 
0 
5 
0 

University Characteristics 
X 1 2  X 1 3  X 1 4  

Crime Occurrence Rating Parking Availability Rating Bicycle Rack Facility Rating 
(0-1 0) (0-1 0) 

' 
(0-10) 

4 7 6 
7 3 5 
1 8 5 
2 6 7 
2 1 0  5 
3 2 6 
1 7 4 
6 6 6 
3 7 5 
3 5 1 
3 6 6 
1 0  5 1 
5 1 0  4 
6 0 6 
6 3 6 
1 0  4 1 0  
7 6 1 
7 7 2 
9 3 5 
5 5 8 
4 8 3 
4 1 0  4 
6 5 2 
5 4 3 
7 3 4 
8 9 7 
6 3 6 
5 3 5 
6 5 4 
7 2 1 0  
3 7 5 
1 9 8 

1 0  5 3 



VI 
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University- City (Bicyclist(s) Represented) 

University of Il linois- Urbana Champaign(4) 
University of Iowa- Iowa City(2) 
University of Kentucky- Lexington(1) 
University of Maine- Orono(1) 
University of Maryland- College Park(3) 
University of Miami- Coral Gables(1) 
University of Michigan- Ann Arbor(1) 
University of Minnesota- Twin Cities(3) 
University of Missouri- Rolla(1) 
University of Montana- Missoula(1) 
University of Nebraska- Lincoln(2) 
University of North Carolina- Chapel Hill(3) 
University of Notre Dame- Notre Dame(1) 
University of Oregon- Eugene(2) 
University of the Pacific- Stockton(1) 
University of Pennsylvania- Philadelphia(2) 
University of Pittsburgh- Johnstown(1) 
University of Pittsburgh- Pittsburgh(2) 
University of Rochester- Rochester(1) 
University of San Diego- San Diego(1 ) 
University of Tennessee- Knoxville(3) 
University of Texas- Austin(1 ) 
University of Utah- Salt Lake City(1) 
University of Vermont- Burlington(1) 
University of Virginia- Charlottesville(2) 
University of Washington- Seattle(6) 
University of Wisconsin-Madison(8) 
University of Wise. Stout- Monomonie(1) 
University of Wyoming- Laramie(1) 
Utah State University- Logan(1) 
Whitman College- Walla Walla(1) 
Willamette University- Salem(1) 
Wright State University- Dayton (1) 

Y1 
Bicycle Usage 
(Estimated %) 

1 4.63 
9.25 
7.50 
6.00 
1 1 .67 
3.50 

40.00 
1 0.83 
25.00 
1 7.50 
7.50 

20.00 
3.00 

45.00 
1 .50 
5.00 
3.50 

20.00 
3.00 
3.00 

20.83 
44.00 
3.00 

37.50 
30.00 
1 0.92 
25.50 
40.00 
1 0.00 
2.00 

25.00 
9.00 
6.00 

University Characteristics 
Y2 X1 X2 

Helmeted Bicyclists Enrollment Campus Size 
(Estimated %) (Nearest Thousand) (Acres) 

1 0.00 36000 1 470 
37.50 1 5000 1 900 
2.00 24000 673 

1 7.50 1 1 000 3298 
1 1 .00 35000 1 539 
70.00 8000 260 
85.00 51 000 2900 
43.33 37000 2000 
2.50 5000 1 05 

42.50 1 2000 220 
1 0.25 24000 570 
20. 1 7  23000 729 
1 2.50 8000 1 250 
26.00 1 4000 250 
55.00 3000 1 75 
20.50 9000 260 
1 .50 3000 650 

45.00 1 3000 1 32 
55.00 5000 1 00 
2.00 4000 1 80 

29.67 26000 417 
9.00 49000 357 
1 .25 1 9000 1 500 

1 5.00 9000 715  
35.00 1 1 000 1 094 
67.90 35000 694 
26.00 40000 929 
4.50 6000 1 20 

30.00 8000 785 
0.50 20000 400 
6.00 1 000 47 

20.00 2000 60 
3.00 9000 557 --·-
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X3 

University- City (Bicyclist(s) Represented) Campus Setting 
(0-2) 

University of Illinois- Urbana Champaign(4) 2 
University of Iowa- Iowa City(2) 1 
University of Kentucky- Lexington(1) 2 
University of Maine- Orono(1 )  1 
University of Maryland- College Park(3) 2 
University of Miami- Coral Gables(1) 1 
University of Michigan- Ann Arbor(1) 2 
University of Minnesota- Twin Cities(3) 2 
University of Missouri- Rolla(1) 0 
University of Montana- Missoula(1) 2 
University of Nebraska- Lincoln(2) 2 
University of North Carolina- Chapel Hill(3) 1 
University of Notre Dame- Notre Dame(1) 2 
University of Oregon- Eugene(2) 2 
University of the Pacific- Stockton(1 ) 2 
University of Pennsylvania- Philadelphia(2) 2 
University of Pittsburgh- Johnstown(1) 1 
University of Pittsburgh- Pittsburgh(2) 2 
University_ of Rochester- Rochester(1) 2 
University of San Diego- San Diego(1) 2 
University of Tennessee- Knoxville(3) 2 
University of Texas- Austin(1) 2 
University of Utah- Salt Lake City(1) 2 
University of Vermont- Burlington(1) 1 
University of Virginia- Charlottesville(2) 1 
University of Washington- Seattle(6) 2 
University of Wisconsin-Madison(8) 2 
University of Wisc. Stout- Monomonie(1) 0 
University of Wyoming- Laramie(1 )  1 
Utah State University- Logan(1 ) 1 
Whitman College- Walla Walla(1 ) 1 
Willamette University- Salem(1 ) 2 
Wright State University- Dayton (1)  L__ ____ _1_ - - -- - --

University Characteristics 
X4 X5 X6 

Length of Bicycle Season Mean Temperature Mean Precipitation I Snow 
(Months) (Degrees Farhenheight) (inches) 

7 65.01 3.91 
1 1  53.42 5.02 
8 63.96 4.21 
7 56.89 3.87 
9 61 .91 4.09 
1 2  75.92 4.67 
8 59.75 3.69 
7 60.93 3.72 
8 63.54 4.03 
7 56.03 1 .80 
9 60.06 3.95 
1 0  61 .57 4.22 
9 57.31 5.93 
7 59. 1 9  1 .82 
1 2  61 . 1 7  1 . 1 5  
1 0  58.86 4.32 
7 64.37 3.26 
7 64.37 3.53 
4 65.98 3.05 
1 2  62.31 0.82 
9 64.78 4 . 17  
1 2  68.09 2.83 
9 59.43 3.88 
7 58.34 3.79 
9 63.08 4.72 
1 1  54.20 3 . 19 
8 56.05 4.45 
5 66.26 3.48 
6 58.35 2.87 
8 60.99 2.78 
1 0  56.03 1 .61 
8 57.46 2.08 
7 64.23 3.43 --·-
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University- City (Bicyclist(s) Represented) 

University of Illinois- Urbana Champaign(4) 
University of Iowa- Iowa City(2) 
University of Kentucky- Lexington(1) 
University of Maine- Orono(1) 
University of Maryland- College Park(3) 
University of Miami- Coral Gables(1) 
University of Michigan- Ann Arbor(1) 
University of Minnesota- Twin Cities(3) 
University of Missouri- Rolla(1) 
University of Montana- Missoula(1) 
University of Nebraska- Lincoln(2) 
University of North Carolina- Chapel Hill(3) 
University of Notre Dame- Notre Dame(1) 
University of Oregon- Eugene(2) 
University of the Pacific- Stockton(1) 
University of Pennsylvania- Philadelphia(2) 
University of Pittsburgh- Johnstown(1 ) 
University of Pittsburgh- Pittsburgh(2) 
University of Rochester- Rochester(1) 
University of San Diego- San Diego(1) 
University of Tennessee- Knoxville(3) 
University of Texas- Austin(1 ) 
University of Utah- Salt Lake City(1) 
University of Vermont- Burlington(1) 
University of Virginia- Charlottesville(2) 
University of Washington- Seattle(6) 
University of Wisconsin-Madison(8) 
University of Wise. Stout- Monomonie(1) 
University of Wyoming- Laramie(1) 
Utah State University- Logan(1) 
Whitman College- Walla Walla(1 ) 
Willamette University- Salem(1) 
Wright State University- Dayton (1 ) 

X? 
Lowest Speed Limit 

(mph) 
30 
1 5  
25 
25 
1 5  
1 0  
25 
25 
1 0  
1 5  
1 5  
20 
20 
1 5  
5 

20 
35 
25 
1 5  
1 5  
1 5  
1 5  
20 
25 
1 5  
20 
20 
1 5  
1 5  
25 
30 
25 
10  

University Characteristics 
X8 X9 X10 

Highest Speed Limit Campus Terrain Automotive Congestion 
(mph) (0- 10) (0-10) 

35 1 7 
35 2 8 
45 6 7 
40 2 7 
50 4 8 
40 0 8 
35 1 8 
40 0 6 
45 2 5 
35 0 8 
40 0 6 
40 2 7 
25 0 8 
40 3 6 
25 0 5 
40 1 8 
65 9 5 
25 6 1 0  
35 1 6 
40 1 4 
45 6 7 
35 5 8 
45 1 0  1 0  
40 6 8 
35 6 9 
25 5 5 
35 5 7 
25 3 5 
30 0 3 
45 0 5 
30 0 4 
35 0 5 
45 1 1 0  
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University- City (Bicyclist(s) Represented) 

University of Illinois- Urbana Champaign(4) 
University of Iowa- Iowa City(2) 
University of Kentucky- Lexington(1) 
University of Maine- Orono(1) 
University of Maryland- College Park(3) 
University of Miami- Coral Gables(1} 
University of Michigan- Ann Arbor(1) 
University of Minnesota- Twin Cities(3) 
University of Missouri- Rolla(1) 
University of Montana- Missoula(1 ) 
University of Nebraska- Lincoln(2) 
University of North Carolina- Chapel Hi11(3) 
University of Notre Dame- Notre Dame(1 ) 
University of Oregon- Eugene(2) 
University of the Pacific- Stockton(1) 
University of Pennsylvania- Philadelphia(2) 
University of Pittsburgh- Johnstown(1 ) 
University of Pittsburgh- Pittsburgh(2) 
University of Rochester- Rochester(1 )  
University of San Diego- San Diego(1 )  
University of Tennessee- Knoxville(3) 
University of Texas- Austin(1) 
University of Utah- Salt Lake City(1) 
University of Vermont- Burlington(1) 
University of Virginia- Charlottesville(2) 
University of Washington- Seattle(6) 
University of Wisconsin-Madison(6) 
University of Wise. Stout- Monomonie(1) 
University of Wyoming- Laramie(1) 
Utah State University- Logan(1) 
Whitman College- Walla Walla(1 )  
Willamette University- Salem(1 ) 
Wright State University- Dayton (1) 

X1 1 
Bicycle Lane Facility Rating 

(0-10) 
7 
2 
2 
3 
2 
3 
7 
6 
0 
4 
5 
5 
0 
9 
0 
0 
3 
2 
6 
5 
2 
4 
8 
4 
4 
8 
8 
3 
7 
0 
0 
4 
7 --

University Characteristics 
X12 X1 3 X14 

Crime Occurrence Rating Parking Availability Rating Bicycle Rack Facility Rating 
(0-10) (0-10) (0-10) 

6 5 4 
6 5 4 
3 5 7 
10  2 7 
5 6 7 
1 0  6 3 
6 3 9 
6 6 5 
2 2 5 
2 0 7 
3 3 4 
4 3 5 
3 9 5 
5 3 6 
2 7 2 
6 5 5 
1 6 0 

10  3 6 
7 3 5 
2 6 0 
3 3 5 
6 4 1 
1 6 3 
2 1 6 
6 5 4 
5 6 7 
4 3 6 
4 5 6 
3 7 6 
1 5 3 
4 0 3 
5 7 5 
6 1 0  4 
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APPENDIX C :  SCATTER DIAGRAMS FOR MODELS 1 AND 2 
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TERN REHOVE D :  X1 

VARIABLE COE F F I CIENT STO ERROR STO COEF TOLERANCE F ' P ' 

IN 

1 COUSTANT 

X l l  1 .  6 6 2  0 . 4 6 1  0 . 3 5 8  0 . 7 1 0 3 8  1 2 . 96 9  0 .  0 0 1  

X 1 3  - 1 . 2 4 5  0 .  4 9 5  - 0 . 2 2 1  0 . 9 0 5 5 2  6 .  3 1 4  0 0 1 4  

X 1 4  1 . 1 6 4  0 .  5 9 0  0 . 1 7 6  o . 81 1 1 5  3 . 8 99 0 .  051 

X2 0 .  001 0 .  001 0 . 0 95 0 . 8 3 8 5 8  1 .  0 1 1  0 .  3 0 2  

9 X3 - 4 . 6 1 8  1 .  9 1 9  - 0  2 1 1  0 . 9 1 1 2 1  5 .  7 9 1  0 .  0 1 8  

1 0  X4 0. 3 1 5  0 .  5 8 0  0 . 05 7  0 . 90062 0.  4 1 8  0 .  5 2 0  

1 1  X5 0 .  4 4 3  0 .  2 5 3  0 . 1 6 7  0 . 76 7 5 1  3 .  0 5 7  0 .  0 8 4  

1 2  X6 - 1 . 2 1 8  0 .  804 - 0 . 1 4 5  0 . 7 6 1 0 0  2 .  2 9 6  0 .  1 3 )  

1 4  X 8  - 0 . 2 1 8  0 .  1 5 2  - 0 . 1 6 3  0 . 8 8 3 1 0  3 .  3 6 6  0 .  0 1 0  

00 OUT PART. CORR -...) - - -

2 X 1  0 .  0 4 5  0 .  6 8 7 4 5  0 . 1 8 2  0 .  6 7 1  

3 X 1 0  - 0 . 000 0 . 7 8 8 4 2  0 .  000 1 .  0 0 0  

5 X 1 2  - 0 . 0 1 5  0 . 8 1 2 83 0 .  0 1 9  0 .  8 9 1  

l l  X 7  - 0  0 0 7  0 . 8 9 2 4 4  0 .  0 0 4  0 .  9 4 9  

1 5  X9 -0 023 0 . 94 8 1 3  0 .  0 4 8  0 .  8 2 7  

STEP N 6 R• . 6 0 5  RSQUIIRE• . 3 6 6  

TERM REMOVED : X4 

VARIABLE COE F F I C I ENT STD ERROR STO COEF TOLERAUCE F ' P ' 

I N  

- - -

1 CONSTANT 

X l l  1 .  6 7 9  0 .  4 5 9  0 . 3 6 2  0 . 7 1 2 8 9  1 3 . 3 8 0  0 . 000 

X 1 3  - } .  2 1 4  0 .  4 9 1  - 0 . 2 1 6  0 . 9 1 4 2 5  6 .  0 9 7  0 .  0 1 5  

X 1 4  1 .  0 8 1  0 .  514 0 . 1 6 4  0 . 92 1 1 2  3 .  554 0 063 

X2 0 .  0 0 1  0 . 00 1  0 . 1 0 2  0 . 85 0 3 7  1 .  2 6 6  0 .  2 6 3  

X3 - 4 . 56 0  1 . 9 1 1  - 0 . 2 08 0 . 9 1 3 2 4  5 .  6 9 5  0 .  0 1 9  

1 1  X 5  0 .  4 1 0  0 .  2 4 1  0 . 1 5 5  0 . 7 9 8 5 2  2 .  7 5 1  0 . 1 0 1  

1 2  X6 - 1 . 2 1 2  0 .  8 0 1  - 0 . 1 4 5  0 . 76 1 0 9  2 .  2 9 0  0 . 1 3 4  

1 4  X 8  - 0  2 7 9  0 . 1 5 1  - 0 . 1 6 4  0 . 8 8 3 1 2  3 .  3 9 8  0 .  0 6 9  

OUT PART . CORR 

- - -

2 X 1  0 .  0 5 6  0 7 0 6 7 7  0 .  2 8 0  0 .  5 9 8  

3 X 1 0  0 .  0 0 5  0 . 7 9 2 4 1  0 .  0 0 2  0 .  9 6 4  



00 00 

S X 1 2  

1 0  X4 

13 X7 

15 X9 

- 0 . 0 1 4  

0 .  068 

- 0 . 0 1 0  

- 0  026 

STEP If 1 R• . 5 9 8  RSQUARE• . 3 5 7  

TERti REMOVE D :  X 2  

VARIABLE COEFFICI ENT STO ERROR 

IN 
- - -

1 CONSTANT 

X l l  1 . 8 H 0 .  4 3 9  

Xl l - 1 . 2 3 0  0 .  4 92 

X l 4  1 .  1 16 0 .  5 7 4  

X l  - 5 . 04 8  1 .  8 6 4  

1 1  xs 0 .  4 3 3  0 .  2 4 7  

1 2  X6 - 1 . 2 07 0 .  8 0 2  

1 4  X 8  - 0 . 2 8 5  0 .  1 5 1  

OUT PAR T .  CORR 

- - -

2 X l  0 .  0 8 8  

3 X 1 0  0 .  003 

5 X 1 2  - 0 . 00 6  

B X2 0 . 1 1 7  

1 0  X4 0 .  0 8 1  

1 3  X7 0 .  0 1 8  

1 5  X 9  - 0 . 024 

0 . 8 1 2 94 

0.  90062 

0 . 8 9 4 5 2  

0 .  94 9 4 5  

S T O  COEF TOLERANCE 

0 . 3 9 5  0 . 78 3 3 9  

- 0 . 2 1 8  0 ·. 9 1 508 

0 . 1 6 9  0 . 92 ) 7 3  

- 0 . 2 3 1  0 . 96 2 9 5  

0 . 1 6 3  0 . 8 0 3 8 2  

- 0 . 1 4 4  0 . 76 1 1 2  

- 0 . 1 6 8  0 . 8 8 4 4 6  

0 .  7 7 8 7 5  

0 7 9 2 5 2  

0 . 8 1 6 5 9  

0 . 8 5 0 3 7  

0 .  9 1 3 2 8  

0 .  9 4 5 4 2  
0 . 94 9 6 7  

THE SUBSET HODEL I NCLUDES TilE FOLLOWING PREDICTORS : 

CONSTANT 

X l l  

X I )  

X l 4  

X l  

X 5  

X6 

X8 

0 .  0 1 7  0 .  8 9 7  

0 .  4 1 8  0 .  5 2 0  

0 .  009 0.  9 2 5  

0 .  0 5 9  0 .  8 0 8  

F ' P ' 

1 7 . 4 9 1  0 .  000 

6 .  254 0. 0 1 4  

3 .  7 8 3  0 .  0 5 5  

7 .  3 3 9  0 .  0 0 8  

3 .  0 7 4  0 .  0 8 3  

2 .  2 6 3  0 .  1 3 6  

3 .  5 5 7  0 0 6 2  

0 .  7 1 5  0 .  4 0 0  

0 .  0 0 1  0 .  9 1 4  

0 .  0 0 3  0 .  9 5 6  

1 .  2 6 6  0 .  2 6 3  

0 5 9 8  0 .  4 4 1  

0 .  0 2 8  0 .  8 6 8  
0 . 0 5 1  0 .  8 2 2  

DEP VAR : Y 1  N :  1 00 MULTIPLE R :  0 . 5 9 8  SQUARED 1'1ULTIPLE R :  0 . 3 5 1  

ADJUSTED SQUARED MULTIPLE R :  . 3 0 8  STANDARD ERROR O F  ESTIMATE : 1 1 . 9 92 

VAR IABLE COEFFICIENT STD ERROR 

COUSTANT 6 .  5 3 3  1 6 . 6 4 1  

STD COEF TOLERANCE 

0 . 000 

T P 12 TAIL) 

0. 3 9 3  0 .  696 
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\0 
0 

>CORR 
>PEARSON X1 X 1 0  X l l  X 1 2  X l l  X l 4  X2 Xl X4 XS X6 X7 XB X9 

110N 6 / 1 0 / 96 9 , 4 4 , 4 0  AM A , \MOOELl . SYS 

PEARSON CORRELATION MATRI X  

X1 X 1 0  

X 1  1 .  000 

XlO 0 299 1 .  0 0 0  

X l l  0 . 3 1 2  0 .  0 3 6  

X l 2  0 .  2 0 4  0 .  4 5 9  

X l 3  - 0 . 1 1 3  - 0 . 1 2 7  

X l 4  0 . 1 2 2  - 0 . 0 34 

X2 0. 3 2 0  - 0 . 054 

X3 0.  1 8 0  0 .  2 9 1  

X4 0 .  1 4 0  0 .  0 3 9  

X 5  0 .  1 0 3  0 .  1 2 5  

X6 0 .  0 1 5  0 .  1 5 6  

X 7  0 . 1 8 6  - 0 . 002 

X 8  0 .  2 1 6  0 .  1 5 0  

X9 - 0 . 02 6  - 0 . 0 2 4  

X l 4  X 2  

X l 4  1 .  0 0 0  

X2 0 .  l l l  1 .  000 

X l  - 0 . 0 1 4  - 0 .  1 8 8  

X 4  - 0 .  1 7 7  0 .  1 0 2  

X5 - 0 . 1 2 9  0 .  0 2 9  

X6 0 .  0 3 3  - 0 .  0 9 )  

X7 - 0 . 0 1 4  0 .  2 2 0  

X 8  - 0 . 0 3 1  0 .  0 3 8  

X9 - 0 . 02 1  0 .  0 4 2  

X 6  X 7  

X 6  1 .  000 

X 7  0 . 1 1 2  1 .  000 

X8 0. 032 0 . 1 5 7  

X 9  0 .  0 4 2  0 .  0 1 0  

NUMBER O F  OBSERVATIONS : 1 0 0  

X l l  

1 .  0 0 0  

0 . 1 7 9  

0 .  1 0 9  

0 .  1 9 9  

0 .  3 1 2  

0 .  0 5 9  

0 .  0 7 1  

- 0 . 00 2  

- 0 . 3 2 1  

- 0 . 006 

0 .  1 92 

0 .  0 1 4  

X l  

1 .  0 0 0  

- 0  0 0 0  

0 .  1 5 4  

- o .  1 3 9  

- 0 . 05 7  

- 0 . 0 3 2  

- 0 . 1 7 5  

X 8  

1 .  000 

0 .  054 

X 1 2  

1 .  0 0 0  

- 0 .  1 0 6  

0 . 1 2 8  

0 .  0 8 2  

0 .  2 4 )  

- 0 . 04 2 

0 .  2 1 2  

- 0 . 0 4 9  

0 .  0 8 0  

0 .  1 5 5  

- 0 .  1 6 9  

X 4  

1 .  000 

- 0 . 1 6 0  

0 .  0 2 9  

- 0 . 0 3 6  

0 .  0 0 4  

0 . 00 1  

X 9  

1 .  0 0 0  

X l 3  

1 .  0 0 0  

- 0 .  1 1 8  

0 .  0 0 1  

0 .  0 3 6  

0 090 

0 . 1 9 1  

- 0 . 054 

- 0 . 04 7 

0 .  1 9 9  

0 .  0 4 2  

X 5  

1 .  0 0 0  

- 0 .  3 2 3  

0 .  0 7 2  

0 .  1 6 2  

- 0 .  1 2 6  



\1:) 

fo\011 6 / 1 0/ 9 6  8 : 5 ) : 1 0 AH 

SYSTAT VERS I OU 5 . 0  
COP Y R IGIIT, 1 9 9 0 - 1 9 9 2  

SYSTAT, I U C .  

Ue l come t o  SYSTATI 

IIOR t<SPACE CLEAR fOR CREATJUO UEH DATASET 

>ED I T  

>II Ell 

>DATA 

1/0RKSPAC£ CLEAR FOR CREAT UIG IIEH DATASET 

> E D I T  

>TYPE • R e c t a ng u l a r  

>ESAV ' A : \HOill::l.l . S Y S '  

>ESAV ' A : \NOD�I.l . S YS 1 

>DATA 

UOHI'\SPAC£ CI.EAR FOR CREATI IIO UE\• DATASET 

:.USE ' A :  \l'K>OEI.l . SYS ' 

SYSTAT f i i . E  VAR I ABLES AVA I I.ABI.E 1'0 YOU A R E :  

>tiGJ.II 

Yl X l  X l  

X 5  X 6  X 7  

X l O  X l l  X l l  

X I  

x o  
X 1 5  

::.tlOD�I. Y l  • COIISTAUT t X l t X I O t X l l t X I 2 t X 1 5 t X l t X l t X 4 t X 5 t X 6 t X 1 t X 8 t X 9 

:�-STt:l'/ UACKWARil 

1·1011 6 / 1 0 / 9 6  8 : 5 1 : 4 0 Att A : \tiODEI.l . S YS 

OEPEI IDEIIT VAR I AD I.E Y l  

l-lltl l l·llll-1 TOl.ERAUCE FOR EUTRY l tiTO t-100£1. • . 0 1 0 000 

X< 

X9 

BACKHARD STEPU I S £  UITII At.PIIA·TO- EIITER· . 1 5 0  AIIO Al.PIIA - TO - R £1-!0V£ .. . 1 5 0  

STEP H 0 R"' . 4 84 A SQUARE .. . l i S  

VAR l A DLE COE F F I C I EUT STU ERROR STD COEI-' TOLI::RAIICE 

Ill 

1 COIISTAIIT 

' p '  

?; 
., � ......... 
:>< 
t"ri 

(/) 
>-< (/) 
o--3 � 
� � (/) ......... 0 
z 
Vl 
0 

t:J � 
>­
'Tj 
0 
� 
$:: 0 
t:J 
m 
t-< 
N 



. ! . 

. t 

2 Xl - 0 . 000 0. 0 0 0  - 0 . 066 0 . 6 7 7 6 1  0 . 3 36 0 .  5 6 4  

3 X 1 0  - 0 . 94 3  1 . 3 9 2  - 0 . 07 9  0 . 6 5 2 8 0  0 . 4 5 9  0 .  5 0 0  

X l l  l .  250 0.  8 8 3  0 . 1 6 9  0 . 6 2 0 6 8  2 .  003 0 . 1 6 1  

X l 2  2 .  062 1 .  068 0 . 2 1 8  0 . 6 9 6 5 4  ) . 7 1 2  0 . 05 7  

6 X 1 5  - 0  2 0 8  0 . 1 8 0  - 0 . 1 ) 1  0 . 6 9 5 7 9  1 . 3 4 3  0 .  2 5 0  

1 X2 0. 000 0. 0 0 2  0 . 02 4  0 . 7 2 6 7 1  0 .  0 4 9  0 .  8 2 6  

8 X l  9 .  6 0 )  ) . 8 5 0  0 . 27 6  0 . 72 4 4 5  6 .  2 2 0  0 .  0 1 5  

9 X 4  0 .  6 8 4  1 .  0 1 7  0 . 06 6  0 . 9 3 6 4 )  0 .  4 5 2  0 .  S O l  

1 0  X5 - 0 . 02 9  0 .  4 5 7  - 0 . 00 7  0 . 75 2 4 1  0 . 004 0.  9 5 0  

1 1  X 6  0 .  8 1 4  1 .  5 2 2  0 . 06 1  0 . 67 9 1 8  0 .  2 8 6  0 .  5 9 4  

1 2  X7 - 0 . 5 1 0  0 .  l l l  - 0 . 1 6 5  0 . 87 9 5 1  2 .  6 8 8  0 . 1 0 5  

1 1  X 8  - 0 . 6 2 6  0 .  2 8 4  - 0 . 2 3 2  0 . 80 4 8 1  4 .  8 5 4  0 .  0 3 0  

1 4  X9 0.  809 0 .  8 0 1  0 . 0 99 0 . 9 2 6 8 8  1 .  0 2 0  0 .  l l S  

OUT PART . CORR 

- - -

none 

STEP H 1 R• . 4 84 RSQUAR E• . 2 3 4  

TERM REMOVED: X5 

\0 N VARIABLE COEFFICI ENT STO ERROR STD COEF TOLERANCE F ' p '  
I N  

- - -

CONSTANT 

X I  - 0 . 000 0.  000 - 0 . 067 0 . 6 8 0 4 4  0 . 3 4 6  0 .  5 5 8  

3 X l O  - 0 . 95 0  1 . 3 7 9  - 0 . 0 80 0 . 6 5 7 1 4  0 .  4 7 4  0 .  4 9 3  

X l l  1 .  2 6 2  0 .  8 5 8  0 . 1 7 1  0 . 6 50 3 8  2 . 1 6 3  0 . 1 4 5  

X l 2  2 .  056 1 .  056 0 . 2 1 8  0 . 7 0 3 6 7  3 .  7 8 9  0 .  0 5 5  

6 X 1 5  - 0 . 2 0 9  0 .  1 7 8  - 0  . 1 ) 2 0 .  70003 1 . 3 1 9  0 .  2 4 4  

7 X2 0 000 0 .  002 0 . 02 4  0 . 7 2 7 3 3  0 .  0 4 9  0 .  8 2 6  

X )  9 .  5 8 7  3 .  8 2 0  0 . 2 76 0 . 7 2 1 5 3  6 .  2 9 8  0 . 0 1 4  

X4 0 .  6 9 4  0 .  9 9 8  0 . 06 1  0 . 96 1 2 1  0 .  4 8 4  0 .  4 8 9  

1 1  X 6  0 .  8 4 8  1 .  4 1 2  0 . 064 0 . 7 7 9 7 8  0 .  3 6 1  0 5 5 0  

1 2  X1 - 0 . 5 1 2  0 .  3 0 9  - 0 . 1 6 5  0 .  8 8 2 8 5  2 . 14 3 0 . 1 0 1  

1 3  X 8  - 0 . 6 3 0  0 .  2 7 8  - 0 . 2 3 3  0 . 8 3 4 0 6  5 . 1 4 4  0 .  026 

1 4  X9 0.  8 1 4  0 . 193 0 . 1 0 0  0 . 9 3 4 9 5  1 .  0 5 2  0 .  3 0 8  

OUT PART . CORR 

- - -

10 x s  - 0 . 00 7  0 . 7 5 2 4 1  0 .  0 0 4  0 .  9 5 0  

S T E P  H 2 R •  . 4 84 RSQUARE• . 2 3 4  

TER�I REI10V E D :  X2 

VAR IABLE COEFFICI ENT STD ERROR STD COEF TOLERANCE F ' P ' 

ltl 
- - -

1 COtiSTANT 

2 X I  - 0 . 000 0.  000 - 0 . 060 0 . 7 3 2 2 7  0 .  3 0 5  0 .  5 8 2  



\0 
w 

3 X l O  • 0 .  9 7 8  l .  3 6 6  - 0 . 0 82 0 .  6 6 2 7 9  

X l l  1 .  2 9 5  0 .  8 3 9  0 . 1 7 6  0 . 6 7 1 54 

X l 2  2 .  0 7 6  1 .  0 4 6  0 . 2 2 0  0 . 7 0 8 9 9  

6 X 1 5  - 0 . 20 5  0 . 1 76 · 0 . 1 2 9  0 . 70 5 8 3  

X 3  9 .  4 0 1  3 .  706 0 . 27 1  0 . 7 6 4 8 1  

X4 0. 7 1 0  0 .  990 0 . 06 8  0 . 96 6 4 9  

1 1  X 6  0 .  8 3 5  l .  4 0 3  0 . 06 3  0 . 7 8 1 2 3  

1 2  X7 - 0 . 4 9 9  0 . 30 2  - 0 . 1 6 1  0 . 9 1 4 67 

ll X8 - 0 . 6 3 5  0 .  2 7 5  - 0 . 2 3 5  0 . 8 4 0 2 5  

1 4  X9 0.  8 1 9  0 .  7 8 9  0 . 1 0 0  0 . 9 3 5 7 8  

OUT PART . CORR 

- - -

7 X 2  0 .  0 2 4  0 . 7 2 7 3 3  

1 0  X5 - 0 . 00 6  0 .  7 5 3 0 5  

STEP N 3 R• . 4 8 1  RSQUARE:. . 2 3 1  

TERM REMOVED : X 1 

VARIABLE COEFFICI ENT STO ERROR STO COEF TOLERANCE 

IN 

- - -

1 CONSTANT 

3 X l O  - 1 .  1 3 8  1 .  3 3 0  - 0  0 9 5  0 . 6 9 3 8 8  

4 X l l  1 .  1 9 2  0 .  8 1 5  0 . 1 6 2  0 . 7 0 6 6 6  

5 X 1 2  2 .  0 8 4  l .  0 4 2  0 . 2 2 1  0 . 70 9 1 5  

X I S  - 0 . 22 0  0 .  1 74 - 0 . 1 3 9  0 . 7 2 1 94 

Xl 9.  0 7 5  3 .  6 4 4  0 . 2 6 1  0 . 7 8 4 6 1  

9 X4 0 .  6 3 8  0 .  9 7 7  0 . 06 1  0 . 98 3 8 1  

1 1  X6 0 7 6 2  1 . ) 9 2  0 . 05 7  0 .  7 8 8 2 7  

1 2  X 7  - 0  5 3 1  0 .  2 9 5  - 0 . 1 7 2  0 . 94 9 2 0  

1 3  X 8  - 0  6 5 6  0 .  2 7 1  - 0 . 24 )  0 . 8 5 7 5 7  

1 4  X9 0.  823 0.  7 8 5  0 . 1 0 1  0 . 9 3 5 8 7  

OUT PART . CORR 
- - -

2 X l  - 0 . 05 9  0 . 7 3 2 2 7  

7 X 2  0 .  0 0 7  0 .  7 8 2 7 3  

1 0  X 5  - 0 . 0 1 0  0 . 7 5 7 2 9  

STEP H 4 R •  . 4 7 8  RSQUARE• . 2 2 9  

TERM REMOVED: X 6  

VARIABLE 

IN 

CONSTANT 

X l O  

X l l 

X l 2  

COEFFICIENT 

- 0 . 97 4  

1 .  0 9 7  

2 .  0 5 2  

STD ERROR STO COEF TOLERANCE 

1 .  2 9 1  

0 .  7 9 3  

1 .  0 3 6  

- 0 . 08 2  0 7 3 0 6 0  

0 . 1 4 9  0 . 74 0 2 8  

0 . 2 1 7  0 . 7 1 1 4 8  

0 . 5 1 3  0 .  4 7 6  

2 .  3 8 0  0 . 1 2 6  

3 .  9 3 6  0 .  0 5 0  

1 .  3 5 8  0 .  2 4  7 

6 . 4 3 5  0 .  0 1 3  

0 .  5 1 5  0 .  4 7 5  

0 . 3 5 4  0 .  5 5 3  

2 .  7 3 2  0 . 1 0 2  

5 .  3 2 6  0 .  0 2 3  

1 .  0 7 9  0 .  3 0 2  

0 .  0 4 9  0 .  8 2 6  

0 .  0 0 3  0 .  9 5 5  

r ' p '  

0 .  7 3 2  0 .  ) 9 5  

2 . 1 3 7 0 .  1 4 7  

4 .  0 0 0  0 .  0 4 9  

1 .  6 0 5  0 .  2 0 8  

6 .  2 0 1  0 .  0 1 5  

0 .  4 2 6  0 . 5 1 6  

0 .  3 0 0  0 .  5 8 6  

3 .  2 3 3  0 .  0 7 6  

5 .  8 5 8  0 .  0 1 8  

l .  0 9 8  0 .  2 9 7  

0 .  3 0 5  0 .  5 8 2  

0 .  0 0 4  0 .  94 7 

0 .  0 1 0  0 .  9 2 2  

' P ' 

0 . 5 7 0  0 . 4 5 2  

1 . 9 1 1  0 . 1 7 0  

3 . 9 1 9  0 . 05 1  



6 X I S  - 0 . 2 3 9  0 . 1 7 0  - 0 . 1 5 0  0 . 75 1 0 9  1 .  9 8 2  0 . 16 3  

X l  8 .  6 6 0  3 .  5 5 0  0 . 2 4 9  0 . 8 2 0 2 2  5 .  9 4 9  0 .  0 1 7  

X4 0 .  6 6 1  0 .  9 7 2  0 . 06 3  0 . 9 8 5 6 2  0 .  4 6 2  0 .  4 9 9  

1 2  X 7  - 0 . 5 1 2  0 .  2 9 2  - 0 . 1 6 5  0 . 96 2 1 8  3 .  074 0.  083 

13 X8 - 0 . 6 56 0 .  270 - 0 . 24 3  0 . 8 5 7 5 8  5 .  8 9 7  0 .  0 1 7  

1 4  X9 0 .  8 2 2  0 .  7 8 2  0 . 1 0 1  0 . 9 3 5 8 7  1 .  1 0 4  0 .  2 9 6  

OUT PART . CORR 

- - -

2 X 1  - 0 . 053 0 . 7 3 8 8 7  0 .  2 5 0  0 .  6 1 8  

7 X2 0 .  006 0 .  7 8 2 9 5  0 .  003 0.  9 5 4  

1 0  X5 - 0 . 0 30 0. 8 6 6 5 7  0 .  0 8 2  0 .  7 7 5  

1 1  X 6  0 .  0 5 8  0 .  7 8 8 2 7  0 .  300 0.  5 8 6  

STEP � 5 R• . 4 7 4 RSQUARE• . 2 2 5  

TERM REMOVED : X 4  

VARIABLE COEFFICIENT STO ERROR STD COEF TOLERANCE F ' P ' 

IN 

- - -

CONS TAUT 

\0 .l X 1 0  - 0 .  9 1 3  1 .  2 8 4  - 0 . 077 0 .  7 3 4 1 9  0 .  506 0 4 7 9  

""' 4 X 1 1  1 . 14 2  0 .  7 8 8  0 . 1 5 5  0 7 4 5 4 6  2 .  0 9 8  0 . 1 5 1  

5 X 1 2  1 .  9 9 8  1 .  0 3 0  0 . 2 1 2  0 7 1 5 6 1  3 .  7 6 1  0 .  0 5 6  

6 X 1 5  - 0 . 2 4 1  0 . 1 6 9  - 0 . 1 5 2  0 . 7 5 1 4 0  2 .  0 3 3  0 .  1 5 7  

8 X l  8 .  6 2 4  3 .  5 4 0  0 . 24 8  0 . 8 2 0 4 0  5 .  936 0.  0 1 7  

1 2  X7 - 0 . 5 1 7  0 .  2 9 1  - 0 . 1 6 7  0 . 96 2 8 6  3 . 1 5 8  0 .  0 7 9  

1 3  X 8  - 0 . 65 8  0 .  2 6 9  - 0 . 2 4 3  0 . 8 5 7 6 7  5 9 6 8  0 .  0 1 7  

1 4  X 9  0 .  8 1 4  0 .  7 8 0  0 . 1 0 0  0 . 9 3 6 1 1  1 .  0 8 8  0 .  3 0 0  

OUT PART. CORR 

2 X l  - 0 . 04 3  0 .  7 5 2 8 3  0 . 1 6 4  0 .  6 8 7  

X 2  0 .  0 1 4  0 . 7 9 1 92 0 .  0 1 7  0 .  8 9 7  

X4 0.  0 7 1  0 .  9 8 5 6 2  0 .  4 6 2  0 4 9 9  

1 0  X5 - 0 . 04 1  0 . 8 8 8 0 1  0 . 1 5 2  0 6 9 8  

1 1  X 6  0 .  0 6 1  0 .  7 8 9 7 2  0 .  3 3 4  0 .  5 6 5  

STEP 6 R• . 4 7 0  RSQUARE• . 2 2 1  

TER!-1 REHOVE D :  X 1 0  

VARIABLE COEF F I C I ENT STD ERROR STD COEF TOLERANCE F ' P ' 

I N  

- - -
1 CONSTANT 

X l l  1 . 1 8 1  0 .  7 8 4  0 . 1 6 0  0 . 74 9 1 9  2 .  2 6 9  0 . 1 3 5  

X 1 2  1 . 6 9 2  0 . 9 34 0 . 1 7 9  0 . 86 6 3 2  3 .  2 8 4  0 .  0 7 3  

6 X 1 5  - 0 . 24 0  0 .  1 6 9  - 0 . 1 5 1  0 .  7 5 1 4 7  2 .  0 2 5  0 .  1 5 8  

8 X l  8 .  0 1 1  3 .  4 4 6  0 . 2 3 3  0 . 8 6 1 1 2  5 .  4 95 0.  0 2 1  

1 2  X 7  - 0 . 507 0. 290 - 0 . 1 6 4  0 . 96 5 1 1  3 .  060 0 .  084 
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1 3  X 8  - 0 . 6 8 0  0 .  2 6 7  - 0 . 2 5 2  0 . 8 6 8 9 8  6 .  4 9 0  0 .  0 1 3  

1 4  X 9  0 . 1 6 4  0 .  7 7 5  0 . 0 9 3  0 . 9 4 3 5 9 0. 9 7 3  0 .  3 2 6  

OUT PART .·  CORR 

- - -
2 X l  - 0 . 0 5 9  0 .  8 0 0 2 1  0 .  3 2 1  0 .  5 7 2  

3 X 1 0  - 0 . 07 4  0 . 7 3 4 1 9  0 .  5 0 6  0 .  4 1 9  

X 2  0 .  0 1 6  0 .  7 9 2 6 8  0 . 0 2 l  0 .  8 7 9  

X 4  0 .  0 6 6  0 . 9 9 0 4 8 0 .  3 9 6  0 .  5 3 0  

10 xs - 0 . 0 4 1  0 . 8 8 8 0 1  0 . 1 5 3  0 .  6 9 1  

1 1  X 6  0 .  0 4 2  0 . 8 3 2 7 4  0 .  1 6 2  0 .  6 8 8  

STEP tt 7 ·- . 4 6 1  RSQUARE• . 2 1 2  

TERM REMOVED : X 9  

VAR IABLE COEFFICI ENT STD ERROR STD COEF TOLERANCE F • p •  

I N  

- - -

1 CONSTANT 

X l l  1 .  2 2 4  0 .  7 8 3  0 . 1 6 6  0 . 7 5 1 5 1  2 .  4 4 5  0 .  1 2 1  

X l 2  1 . 5 6 2  0 .  9 2 4  0 . 1 6 5 0 . 8 8 4 1 9  2 .  8 5 4  0 .  0 9 4  

6 X I S  - 0  2 4 8  0 .  1 6 8  - 0 . 1 5 6  0 . 7 5 3 3 4  2 .  1 7 3  0 .  1 4 4  

8 X 3  1 .  5 8 9  3 .  4. 1 0  0 .  2 1 8  0 8 7 9 1 8  4 .  9 5 5  0 .  0 2 8  

1 2  X 7  - 0 . 5 0 5  0 .  2 9 0  - 0 . 1 6 3  0 . 9 6 5 1 5  3 .  0 4 0  0 .  0 8 5  

1 3  X 8  - 0 . 6 6 6  0 .  2 6 6  - 0  2 4 1  0 . 8 7 1 2 5  6 .  2 5 4  0 .  0 1 4  

OUT PART. CORR 

2 X l  - 0 . 0 5 8  0 .  8 0 0 2 9  0 .  3 1 0  0 .  5 7 9  

l X l O  - 0 . 0 6 5  0 . 1 4 0 0 1  0 .  3 8 5  0 .  5 3 6  

X 2  0 .  0 1 8  0 .  7 9 3 0 5  0 .  0 3 0  0 .  8 6 3  

X 4  0 .  0 6 5  0 . 9 9 0 5 7  0 .  3 8 5  0 .  5 3 7  

1 0  X 5  - 0 . 0 4 9 0 .  8 94 1 1  0 .  2 2 1  0 .  6 3 9  

1 1  X6 0 .  0 4 4  0 . 8 ) 2 9 9  0 . 1 7 6  0 .  6 1 6  

1 4  X 9  0 . 1 0 2  0 . 9 4 1 5 9  0 .  9 7 3  0 .  3 2 6  

TUE SUBSET HODEL INCLUDES TilE FOLLOW ING PREDICTORS : 

CONSTANT 

X l l  

X l 2  

X I S  

X 3  

X 7  

X 8  

OEP VA.R: Y2 N '  1 00 MULTIPLE R :  0 . 4 6 1  SQUARED HULTIPLE R :  0 . 2 1 2  



1.0 0\ 

ADJUSTED SQUARED MULT I PLE R :  . H it STANDARD ERROR OF ESTIMATE : 2 0 . 964 

VAR IABLE COEFFICIENT STO ERROR STD COEF TOLERANCE T P 1 2  TAIL) 

CONSTANT 

X l l  

X 1 2  

X I S  

X 1  

X7 

X8 

SOURCE 

REGRESSION 

RESI DUAL 

>CORR 

3 8 . 24 0  1 2 . 3 3 8  

1 .  2 2 4  0 .  7 8 3  

1 .  5 6 2  0 .  9 2 4  

- 0 . 2 4 8  0 . 1 6 8  

1 .  S 8 9  3 .  4 1 0  

- 0 .  sos 0.  2 9 0  

- 0 . 6 66 0 .  266 

ANALYSIS OF VARIANCE 

SUM-OF- SQUARES OF MEAN-SQUARE 

1 1 0 1 4 . 4 9 9  

4 0 8 7 0 . 8 2 4  9 3  

1 8 3 5 . 75 0  

4 3 9 . 4. 7 1  

0 .  000 

0 .  1 6 6  

0 . 1 6 5  

- 0  . 1 S6 

0 .  2 1 8  

- 0 . 1 6 3  

- 0 . 2 4 7  

0 .  7 5 2  

0 .  8 8 4  

0 .  753 

0 .  8 7 9  

0 .  9 6 5  

0 .  8 7 1  

F-RATIO 

4 . 1 77 

J .  0 9 9  0 .  OOJ 

1 .  5 6 4  0 . 1 2 1  

1 .  6 8 9  0 .  0 9 4  

- 1 . 4 7 4  0 . 14 4  

2 .  2 2 6  0 .  0 2 8  

- 1 .  74 4 0 .  0 8 5  

- 2 . 50 1  0 .  0 1 4  

0 .  0 0 1  

>PEARSON X1 X 1 0  X l l  X 1 2  X 1 5  X2 X l  X4 X 5  X6 X7 X8 X9 

�ION 6 / 1 0/96 8 , s 9 , 1 4 AM A ' \HODEL2 . SYS 

PEARSON CORRELATION MATR I X  

X 1  

X l O  

X 1 1  

X 1 2  

X l  S 

X2 

X 1  

X 4  

xs 

X6 

X7 

X8 

X9 

X2 

X 1  

X4 

xs 

XI 

1 .  000 

0. 2 9 9  

0 .  3 1 2  

0 .  2 0 4  

0 .  1 6 8  

0 .  3 2 0  

0 . 1 8 0  

0 .  1 4 0  

0 .  1 0 )  

0 .  0 1 5  

0 .  1 8 6  

0 .  2 1 6  

- 0 . 0 2 6  

X2 

1 .  0 0 0  

- 0 .  1 8 8 

0 .  1 0 2  

0 .  0 2 9  

X l O  

1 .  0 0 0  

0 .  0 3 6  

0 .  4 5 9  

- 0  0 5 6  

- 0 - 0 54 

0 .  2 9 1  

0 .  0 3 9  

0 . 1 2 5  

0 .  1 5 6  

- 0 . 00 2  

0 . 1 SO 

- 0 . 02 4  

X 1  

1 .  0 0 0  

- 0 . 000 

0.  1 5 4  

X 1 1  X 1 2  X I S  

1 .  0 0 0  

0 .  1 7 9  1 .  0 0 0  

0 .  4. 0 5  0 .  0 7 1  1 .  0 0 0  

0 .  3 1 2  0 .  0 8 2  0 .  2 8 4  
0 .  0 5 9  0 .  2 4 ]  - 0 .  1 6 7  

0 .  0 7 1  - 0 . 04 2  0 .  009 

-0 002 0. 2 1 2  0 .  0 8 3  

- 0 . 3 2 1  - 0 . 04 9 - 0 . 2 7 9  

- 0 . 006 0 - 0 80 0.  0 0 2  

0 . 1 9 2  0 .  1 5 5  - 0 .  1 1 1  

0 .  0 1 4  - 0 . 1 6 9  - 0 . 02 2  

X 4  x s  X 6  

1 .  0 0 0  

- 0 .  1 6 0  1 .  000 
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B•cycle Usage 
(Estimated 'II.) 

IJniveiSity of A1kansas- Fayettville(!l I 7 5 I •w 1 • o< ! -

" 

· , -· .... '" ''";;' 
A< 

I AO 
Ct�mpus S1ze Mtan Prcc1p11a11on/Snow Bicycle lane Facility Rating 

(Acres! {Inches) {0- 10) 
0 • 

Columbia University- Morningside{!}_ 2 � · - --., I , 00 
San Diego State University{!l I 3 
Vanderbill l lniversity{1) I 27 5 
Youfl9.stown State Universily{!l I 2 

300 
333 
105 

0 62 
3 96 

4 I 0 
0 
0 
0 

X 1 4  
81cyc le Rack F ac1llly R a ling 

(0- 1 0) 
7 
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University- City (Bicyclist(s) Represented) 

University of Arkansas- Fayettville{1 
Columbia University- Morningsicje(1) 
San Diego State University(1) 
Vanderbilt University(1 
Youngstown State University(1 

Y2 X3 X7 X8 X12 
Helmeted Bicyclists Campus Setting Lowest Speed Limit Highest Speed Limit Crime Occurrence Rating 

(Estimated %) (0-2) (mph) (mph) (0-10) 
3 I 1 I 20 I 30 I 4 
2 I 2 I 5 I 35 I 3 

so I 2 I 15 I 45 I 1 0  
8.5 I 2 I 20 I 35 I o 
20 I 2 I 25 I 35 I 2 
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