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ABSTRACT

Ramp metering has proven to be an effective means of improving
the-opgrational efficiency.df an_ovefAérOWded urban freeway. Ffeeway
control systems can now prevent-a breakdown under;"normal" conditions.
However, adequatevcontrolyof demand under "abnérmal“ conditions,
such as accidents»ofllane“blockéges, ié'nqt'poséible. Real-time
 dri§er communications is therefore nécessary to increase safety and
efficiency.

One method of transmitting_informatioﬁ to the driver is through
the use of commercial radio. Thié study &iscuésesithe results of a
. questionnaire survey:direpted'fowérﬁ thé\eValuatibn of commercial radio
for feai—time freeway communications; ~The conclusion is reached that
commercial radio cbuld play a;vita;vrole as part of‘an.effective real-

time traffic information'systém'fcr urban freeways.

DISCLAIMER

The opinions, findings, and conclusions expressed or implied in
this report are those of the research agency and not necessarily those

of the Texas Highway Department or the Federal Highway Administration.
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SUMMARY

To broaden the applicationwofvreal—time freeway operations systems,
the Texaé TransportationkInstitufefand.the TeXas‘Highway Department, in
«cooperatioﬁlwifh the ﬁaS. Depértment oﬁ'Tfansportatipn, began a researéh,
project entitled "Freeway Control and Information Systems." One specific-
objective of the projeét'is fp investigate the application of commercial
radio to ffeeﬁay comﬁunications. This report is concerned with a question-
naire study designed tp'provide specific inputs'to1the?above objective.
Bésed on the énalysis of the quéstionnaire‘survey administered to 505 |
motorists (327 from Houston and 178 ffom Dallas), the following conclusion
may be drawné |

1. Commercial radio could play a vital role as part of an effective

reai—time traffic information system for urban freeways. This

conclusion is based én the foilqwing findings:'

a. Motorisﬁs expressed a willingness to divert to an alternate
artefial street if they had knowledée of an unusual condition
'oﬁ.the freeway and provided that a suitable alternate route
were available. - The motorists would be»mére inclined to
divert before they entered the fréeway than the& would once
on the freeway.

b. Forty-seven percent.of~tﬁe respondents indicated that they

. would always use info:mation about freeway traffic conditions
to plan their trips if the information were accurate.
Ahother 38 percent responded that they would frequently use

the information.
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Sixty-two percent of the participants, who had car radios
and who could benefit fromfradio'reports of freeway conditions,
currently use radio traffic bulletins for trip planning |
during the peak period. There were indications that this
percentége would increase if the information were more
accurate and timeiy.

Eightyfnine~perceﬁt of the participants indicated that they.
normally listen to the car radio.

The participants ranked their preferences of four modes of
communication according,toﬂthe,fqllowing order:

1) Radio

2) Signs

3) Television

4) Telephone

The.ébove fankings‘were based oﬁvthé Rj'values pf Kendall's
Coefficient of Concordance (5). further evaluation of the
results indicated thét thefé didlﬁéﬁ appear'to bé any
appreciable difference Betweeh the preféience for‘radio and
the éreferenée for signs, in spife of the raﬁking resulting
from Kendall;s test. | |

Motorists expressed prefereﬁcés for reéeiving information
about freeway traffic conditions before they enter the
freeway énd at locations where decisioné éan be made with
respect to the selection 6f7alternéte routes. .The following
representé the consensus of pfeference bése& on Kendall's test:
1)' On thé ﬁajof street: ‘
2) At the entrance ramps

3) At the beginning of trip
4) On the freeway
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The findings shown in item f are based on average values.

Analysis of first choice preferences revealed that 42 percent

’ of'therparticipants considered information at the beginning

of the triprto be their highestvpreferen¢e,v34 percent chose
_tq:receive information on the major étree; as their firsﬁ
preference, 16 percent chose the entrance ramps and 8 percent
preferred information on the freeway itself,
There was a major division in attitudes‘toward the preference
for traffic information at the beginﬁing of the trip. Forty—r
two percent selected this location alternative as.théir first
choice,. whereas 40'pércent indicated that this alternative
was least preferred." | |
There appears to be a*relatioﬁship between tﬁe preference'
of communication mode and the'preférenée for receiving
information at the Beginning of the trip.
1) The motorists who selected the beginningrof trip as
their first choice of location ranked radio as their
preferred mode of communication. |
2) The motorists who considered traffic information at the
beginning'of trip of least value placed a high preference
on’éigns. |
3) The motorists who ranked radio as the most preferred
mode of communication placed a high emphasis on receiving
information at the beginning of the trip and on the :
major streets. The preferenge for these two 1oca£ion

alternatives was approximately equal.



4) Thé motorists who chose signs as the'pfefefred mode
of communication piaéed high emphasis for:traffic
information on the major streets and at the entrance
ramps. Information at the beginning of the trip and
on the freeway were the 1éast pfeferred alternatives.
There.did nét appear to be.dny appreciable differences in
the resﬁonses to the questions between the Houston'participants

and those in Dallas.

Recommendations For Implementation

Based on the results of this study, the following recommendations

are offered:

l'

Commercial radio should be further developed as an integral

part of a real-time traffic information system for urban freeways.

The alternatives available to the Highway Department regarding

the process of communicating via the radio should be identified

and evaluated. Some alternatives include the following:

a.

Providing ipformation to the radio stations directly from

a freeway suryeillance and cpntrol center and allowing the
station to decide when to broadcast the information

Buying prime radio time during the peak periods and providing
freeway traffic infofmation as a public service

Acquiring a separate frequency to:broadcast during the

peak periods

Using induction radio systems that broadcast over any existing

station on the car radio
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INTRODUCTION

' Statemént of the Problem
| 'Tﬁe cOntinued_and rhpid growth of fréffic demand in urban areas is
paralleled by an increasiné ééVefity of freewéy congestion; Stﬁdieslhave:
shown that even a relativel& smail inéfeaée in traffic demand on én:already
crowded freéway'can havevdetfimental effects on a large portion of the
fréeway systéem. Spéeds and thfoughpuf volumes are substantially reduced,
travel times*and_traffic impedanceénincréase significanfly, éﬁ&rsafety is
impaired. | | | -
The freeway congestion'probléﬁ Iéd to ﬁhe development of a.fémpi
control system as a means of fegulating demand. Tﬁe metering of freeway
entrance ramps proved to be an effective means of improving the operatioﬁal
éfficiency of an over—crowded freeway. Freeway control systems can now
prevent a breakdown under "normal" ¢onditions.i_However, adequate contfol"
of demand under "abnofmal" conditions, such as accidents or lane blockages,
is not possible. Real-time driver communications is therefore a necessary
part of the coﬁtrol system as a means of increasing safety and efficiency.
To broaden the application of réal—timebfreeway operations systems,
the Texas Transpbrtatidn Inétifute and the Teiaé Highway Department, in
cooperation with thé U.S. Department of Tfansportation, began a research
project entitled "Freeway Contfoi and Inférmation Systems." This project
is an outgrowth of previous research pnvtﬁe'Gulf Freeway in Houston which
culminated in an operatiqnal»f:eeway‘tampﬁcontrol system. A relevant
mission éf,the projectAis to develop a real-time driyer,information system

for én urban freeway corridor. Some particular questions which must be



resolved in the study. are as follOWe}'.
1) What type of message carrier is required?
2) What type of,information must4befconveyed?v
3) ,Where is the optimum location for transmitting the ihformation?

4) What should be the criteria for activation of the real—time
1nformation system? -

- 5) Whatrtypes~of surveillance technties‘andlequipment are
necessary for real-time driver communications?

One method of transmitting real-time information to the driver is
through the use of comﬁercial radio. This research is concerned with

the evaluation of driver attitudes toward the application of commercial

‘radio for freeway communications.

Objectives

The speciflc objectlve of this portion of the research effort was
to investigate the application of commercial radio to freeway communlca-
tions. The subobJectives were to resolve the following questions'

1) What is the potential ‘usage of real-time freeway traffic
information?

2) What is the currept usage of radio'fOr freeway traffic:informatioﬁ?

3) What are the limitations of the current methods of broadcasting
-freeway traffic information7

4) What is the potentlal of this mode of communication for
effective 1nformation systems design?

Previous Work -

Radio stations in many cities broadcast traffic conditionSfon major
routes daily during the peak periods. The radio stations receive the

information from eitheér the local police or from radio station personnel



réporting from helicoﬁterS-circling the city §r feporting from automobiles
positione& at strategic locations along freeways and majortarteriéls,

The effeétiveness of the réportsAiS'ﬁot completgly kno&n beééﬁse'of the
lack of quantified'data for'its evaluatioﬁ.

An attempt was made‘by Weinberg, et.al. (1) to evaluate traffic
reporting from a helicopter. A questionnaire was sent to motorists
affected by one specific incident. Using these data,'the traffic situation
was reconstructed to estimate the foliowing: |

1) The amount of delay incurred by drivers who became involved in
the traffic tie-up ' : .

2) The amount of delay that could have been incurred by drivers who
would have been.involved in the tie-up without helicopter traffic
reporting '

3) The additional traﬁel time incurred by drivers using an altefnate
route as a result of heeding the helicopter traffic reports

The results of the spudy indicatédva net saving of 361 vehicle hours of
travel due to the helicopte; reports. No attempt was made to evaluate
driver attitudes toward;receivinguthe traffic reports via cbmmercial
radiof

Although no data or reports are available, one of the authors recalls
an attempt by a local radio station in Detréit-to,évaluate motorist use
of freeway traffic reports provided by the station during the peak periods.
Personnel, who‘in many cases wefe'retiréd police officers, were stationed
in automobiles at locations along the freeway systeﬁ‘ . These men broad-
casted information about the traffic situations. The radio station asked
their listeners to send a post card to the station to indicate their use
of the reports. To the authors' knowledge,rno report on the response of
the motorists is available. However, the station personnel were soon
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removed from theirrduty of reporting on fteeWéy traffic condifions, and
this method was discontinuéd'by fhe radio station.ﬁ _ |
The Automobile Cluﬁrof Southern Californié (g) condqcted a duestionﬁaire

survey of their members-invl967_to help determineithe;effectiveﬁess,
accuracy and completeness of_freeway’traffic édvisory radio brdadcasts_in
the Lgs Angeles area. Several radio statiéns in the area broadcast traffic
‘bulletins which are received from the California Highway Patrol, Sheriff's
Department, or the Los Angéles Police Department. ‘The results,of!ther
survey indicated that broadcast alerts wereApopular with the motofists.'
However, the coverage by . the tadio stations was considered to be spotty.

Heathington, et.al; 3) reportéava sﬁudy in ﬁhiéh driver attitudés
toward real-time freewayAinformétion were evaluated. A home questionnaire
survey was used to évaluaté drivér attitudes coneérning priorities
associated with expenditurés for transportation improvements o6n expfesSways
for the Chicago area. &Each réspondent was furnished ten envelopes, nine
of which had predetermined descriptors listed on them and ome structured
so that the respondent could write in an~a&ditional descriptor not listed
on the other nine. One-of the descriptors was to "provide additional
radio traffic reports." Each respondent was given the énvelopes in
random order and was asked to budget $100.00 in play money in any manner
he wished on any or all of the deScfiptors. Heathington concluded that
the priorities of the sample for the Chicago area were as follows:

1) Better repair of pavement damages such as holes, bumps, etc.
(Descriptor A)

2) Increased enforcement of regulations concerning shoulder riding,
- lane changing, driving speed (minimum and maximum), etc. '
(Descriptor B)



3) . Provision of signs that can bé electronically changed to 7
furnish information about traffic conditions on the expressway
ahead (Descriptor C)

4) Other (Desgriptor D).

5) Complete removal of stalled vehicles and vehicles involved in
accidents from the expressway (Descriptor E)

6) Provision along the route of free telephones which are only
connected to the highway or police department and which can be
used by the motorist to call for assistance (Descriptor F)

7). Better maintenance of painted lines on pavement that separate
lanes (Descriptor G) B

8) Construction of more entrance ramps (Descriétor H)

9) Provision of additidnai radio traffic reports (Déécriptor 1)

10) Reduction of the number of entrance ramps (Descriptor J)
The results of the study are shown in Téble 1. |

Heathington further analyzed the "dominant" descriptors by the
numbef of respondents who chose to allocate all of -their play money to
the first, second, third, etc., desétiptors, fespectively; The results of
total aliocationAto one, two, and threé descriptors is presentéd in Table 2.
Based on this analysis, he concluded that descriptors A, B, and C dominated.
He further noted that, based on fotal allocation to onerdescriptor, the
provision of freeway assistance telephones (Descriptor F) ranked sixth,
while the provision of additional radio traffic reports (Descriptor I)
ranked tenth. Heathington concludes, "In general,rthe respondents inter-
viewed had a preference for inforﬁation;items."

Without an intimate knowledge of the conditions in the Chicago area
which may have iéd to the selection of priorities by the local motorists,
it is very difficult to extrapolate the results to other major cities.

For example, the need for changeable message signs was rated relatively
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TABLE 1

EXPENDITURES FOR TRANSPORTATION IMPROVEMENTS ON EXPRESSWAYS
FOR CHICAGO DRIVERS (3)

. Percent Ranking by .
‘ Percent Allocating Allocation
Order Spending A Maximum of Maximum
_ of Mean Standard Money Expenditure  Expenditure
Descriptor Mean Expenditure Deviation on Item to Item to Item
A. Better repair of $20.84 1 22.53 65.98 37.04 1
pavement damages such
as holes, bumps, etc.
B. Increased enforcement
of regulations con-
cerning shoulder : ‘
riding, lane chang- ©16.22 2 20.51 61.04 - 26.20 2
ing, driving speed - '
(minimum and maximum) ,
etc.
C. Provision of signs
that can be electro-
nically changed to
furnish information 15.47 3 18.35 63.92 21.54 3
about traffic condi- '
tions on the express—
way ahead,
D. Other, please specify 11.49 4 24,77 26.06 17.15 4
E. Complete removal of
stalled vehicles and : ' :
vehicles involved in 10.49 5 14.99 52.67 14.68

accidents from the
expressway.



Ranking by

Percent
Percent Allocating Allocation
Order Spending A Maximum of Maximum
» of Mean Standard  Money " Expenditure  Expenditure
Descriptor Mean Expenditure Deviation on Item to Item " to Item
F. Provision along the
route of free
telephones which are
only connected to the g 5, 6 12.43 50. 62 10.56 6(tie)
highway or police ‘
department and can be
used by the motorist to
call for assistance.
G. Better maintenance of ‘
painted lines on pave-  8.06 7 12.51 44, 44 10.56 6(tie)
ment that separate lanes. :
H. Comstruction of more = 5 44 8 11.76 17.97 5.49 8
entrance ramps. ‘ '
I. Provision of additional '
radio traffic reports. 2.82 9 6.61 - 22.63 2.6;_ 10
J. Reduction of the number 2.28 10 .97 " 12.62 2.74 9

of entrance ramps.




TABLE 2

CROSS TABULATIONS OF PERCENT OF RESPONDENTS ALLOCATING  TOTAL

EXPENDITURES FOR A GIVEN NUMBER OF DESCRIPTORS

FOR CHICAGO EXPRESSWAYS (3)

Number of Items
Chosen for Total

Descriptors Chosen For Expenditures

Expenditure A B c D E F G H. I J
1 1.92  2.06 1.23 3.43  .69. .14 . .27 .69 0 0
.2 5.90 3.16.  4.80 . 2.06 1.92 2.88 = 2.33 .27 A4 .14
3 10.01  10.01 1.78

9.05.. 4.66 . 6.17  4.94  4.80  1.51

2,19




high, while the need'for»additionél'radio_reports'on traffic conditions
was of low priority. This, perhaps, could mean that the information
“provided by the local radio stations is adequate to meet the needs of the

motorists.



RESEARCH APPROACH

The resolu;ion of the basic questipns raised in thé previous section
was approached by means bf'l) a televisidﬁ-radio study and 2) a questionhaire
study; This report is a documentation of the results of thé questionnaire'
study; the television-radio study»will beidocumented in another report.

The following sections describe the mechanics of each of the studies.

Television-Radio Study

This study is concerned with the evalﬁation of the current accuracy,
reliability, and timeliness of freeway #;affic information by commercial
radio. The section of the Gulf Freeway currently under closed circuit
vteleviéion surveillance is monitored daily from the control center. A
daily activity at the center is to logifreeway traffic incidents such as
accidents, disabled_vehicles, or other'bécurrences which affect the normal
flow of traffic during the peék perio&é.r Fér tﬁe purposes of this study,
three local radio stations, which broadcast peak period traffic bulletins,
are being monitored with magnetic voice tape recorders during the morningVA
peak periods. The tapes are then transcribe&, and information relating
to the study section of the Gulf Freeway is recorded on prepared data
forms. The following information is noted:

1) Whether the station did provide a report of an incident

2) The time of the broadcast (or broadcasts)trelating to a
specific incident ’

3) The accuracy of the traffic report-

4) Whether the station did provide a report when the incident
had been cleared or removed
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These data will thus .form a foundation for evaluating the discrepéhcies

between actualAevgnts and the radio repbrts.

QueStiohnaire»Study

One of the primary objectives of the Freeway COntrol and,Informaf
tion Systems Eréject is to develop'functional requirements for a fréeway
Eommunications syétem# it‘was feasohed thatAthe motoring pubiic could
and should play a major role in establiéhing thé system dgéign, since the
system must fulfill theirrneeds. The systém must be desiéned such that
the information provided'isimeaningful, timely, andruseful to the mqtor;
‘ists in trgveling ;he freeway system éafely and coﬁveniently. Conse-
éuenﬁly? a reseé?ch_téamrwith e#pertise_in'traffic and tranéportation
engineering, psychoiOgy,*human factors anduététisfics designed a questiqn—
naire which would provide valuable input for the system desigq.'

The questionnaire was'administerea to-eﬁployees of several organi-
zations in ‘Houston ana Dallas. The participanps were selected at random
from'each’érganization. No restrictions were placed on the selecfion,

- except the requiremeﬁt that they be licensed drivers. The data were re-
corded on computer cards for reduction and analysis. The design of this
' compréhensive questioﬁnaire survey was reported by Dudek and Jonés %).
The reader is referred to ghat publication for a détailed discussion of
the survey. A portioﬁ of the questionnaire was designed to pfovide
specific input for the study of the application éf commercial radio to
freeway communications. The results of that portion of the questionnaire

form the basis for this report.
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Pbtential.ﬁse of RealQTime Traffic.Information - To: establish the po-

tential use of real-time information for route selection in an urban

freeway corridor, the following quesﬁions were asked of the quesfion—

naire participants:

.1'

Assume that you have to make trips during the mofﬁing and
afternoon rush hours, and there is a major street. that you
can take instead of a freeway.

(a) vaypu were informed'beforeiehtering the freeﬁay that

the freeway traffic was moving slower than usual for
that time of the day, would you take the major street?

Yes No

(b) Now assume that you were already traveling on the freeway
in a free~flowing area,:and were then informed that the
freeway traffic ahead of you.was moving slower than usual
for that time of the day,; would you ex1t and seek the
major street? »

'Yes ' No

Suppose you were driving toward the freeway, or you are already
traveling on it, during those hours that "are not considered
rush hours. If you were given reliable information that the
traffic condition ahead on the freeway was moving slower than
usual for that time of the day, would you take an available
major street?

Yes No

Suppose that it was possible to obtain accurate information on
the freeway traffic condition at any time. How often would
you use this information to plan your trips?

a. Always’

b. Frequently
c. Occasionally
d. Never

Current Use of Commercial Radio for Route Selectioﬁ — The current usage

of commercial radio traffic and accident reports and the limitations of

- this type of system were evaluated by asking the following:
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1. Do you normally use the traffic and accident reportsAthat are
given on various commercial radio stations to plan your trips
within the city during the morning and afternoon rush hours?

Yes No

Why?

Potential of Commercial Radio for Effective Systems Design - To evaluate

the potential of commefcigl radio és an integral part of an urbaﬁ free-
way driver communications system, the following statementé were incor-
porated in theAqﬁestionnaireg |

1. ‘Do you normally listen to the car fadio?

Yes No

2. Suppose that information about the freeway traffic conditions
could be provided to you by any or all of the methods below..
Rank these from 1 to 4, in the order of the method that would
be most helpful to you.

a. Radio

b. Signs

c. Telephone Serv1ce
d. Television

List any other possible methods that you would recommend"

3. Below is a 1list of locations where information on freeway
traffic conditions could be given. Rank these locations from
1 to 4, as to the order which would ‘be most helpful to you
in receiving such information.

‘a.. On the freeway - :

b. On the major streets that you would take to the freeway

c. At the entrance ramps to the freeway-

d. At the . beginning of your trips, such as at home, office,
etc. ,

|
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RESULTS

General .

vihe.questionnaire was adminisfered'tq 505 persons, 327 of these
from Houston and 178 from Dallas. The.data wefe_combined #nd aﬁalyzéd
as a total sample. Analyseé ﬁere also performed on the sample frdm_eaCh
city to defermine any differeﬁces in patterns of the responses of tﬁe
participants. The reader.is referred to.fable 12 in the Apéendix for é
summary of the social and driving characteristics of the persons who

participated in thevsurvey.

Potential Use of Real-Time Traffic Informatibn

A summary of the responses to the questiogs relating to the use of v
real—time freeway traffic information is pfesented iﬁ.Table 3 and Figure 1.
The results indicate that the'majorifyrof fhe motorists wouldvbe ihdlinea ,
to divért if they had knowledge of an unusual conditioﬁ on the freeway
and provided a suitable alterﬁate route were avaiiablé. Once the motorist
has entered the freeway, he is less inclined to leave the freeway to seek
an alternate route., Ninety-two percent of ;he participants indicated
that they would use the available altern#te rouferalOng a major street
during the peak period if ﬁhey were informed of an unusual traffic condition
before they entered the freeway, whereas 75 percent éaid that they would
divert once on the freeway. If. the copdition’occurréd during the off-peak
periods, 70 percent responded that they would be inclined to léave the
freeway to usé the major streef.

In the study reported by Dudek and Jongs,(ﬁ), analysis was made of

the reaction toward real-time freeway information using a slide presentation

14



TABLE 3

SUMMARY OF PROBABLE DIVERSION TO AN AVAILABLE MAJOR STREET ASSUMING
INFORMATION WAS AVAILABLE REGARDING AN UNUSUAL CONDITION ON THE FREEWAX

ST

'Alternative Resp?;?ents
Condition: Peak Period: Information
Before Entering Freeway
Would Divert. | | 92
Would Not Divertf | ‘ 8
Condition: Peak Period, Information
‘ Given After Entering Freeway
Would Divert _ 75
Would Not Divert | 25
Condition: Off Peak, Information Given
After Entering Freeway
Would Divert ) 70

Would Not Divert | o - 30
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which placed the_respondeats in hypothetical driving situations. The
results further.indicated that the majority of drivers would use the
information by rerauting their trips. They would use either the service
roads or major streets, depending upon theif iocation when informad of the
condition, However; there is a strong desire to use the freeway; ther
majority of &ri&ers would use the alternate routes only to bypass fﬁe
congeatéd area and would return to the freeway as soon as possible.

An estimate of the probable use of real-time freeway traffic
information is of importance. The results in Figure 1 show that 47
percent of the participants indicated that they would "always" use infor-
mation on freeway traffic conditions to plan their trips if the information
were accurate, while 38 pefcent responded that they would "frequently" use
the information. One would expect that about 85 percent would at least
"frequently" use accurate real—time‘freeway traffic information to plan
their trips. This figure is slightly iower than the 92 percent who
indicated the use of the information fo divert to an available arterial
street during the peak periods. The difference may possibly stem
from the intent and manner in which the question was asked. The response
to the question relating to diversion was made with the understanding. that
an arterial atreet would be available to use. The response to the latter .
question may have been influenced by the personal experiences of the
participants regarding the availability (or lack of availability) of a
suitable alternate route in their driving environment.

The results indicate that a large majority of drivers would indeed use
accurate infofmation about freeway traffic conditions to plan their trips

and to divert to an available arterial street, if they were informed of an
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unusual condition on the freeway. The motorists would be more inclined to
divert to the arterial street before they entered the freeway than they

would after they entered the freeway.

Current Use of Commercial Radio for Route Selection

The results of that part of the questionnairé used to evaluate the
current use of commercial radio for real-time driver iﬁformation during
the peak periods are summarized in Table 4. The results show that 57
percent of the participants surveyed indicated that they normally use the -
traffic and accident reports that are given over the radio stations during
the peak periods to plan their trips within the city. | |

| Thosé who did not use the radio for these reporﬁs were asked to give
reasons why. A sﬁmmary of these comments is presented in Table 5. It is
interesting to note fhét, although 43 percent of the sampléd participants
gave a negative response, about 7 percent would not have the opporﬁunity
to use the reports. This percentage includes those respon&ents who do not
have car radios and those who travel on the city streets or ride buses
during the peak periods. 1If this 7 percent were eliminated froﬁ the
sample, the results showrthat 62 percent of the participants who have
radibs and who could benefiﬁ from radio reports onvfreeway conditions
currently use the information for trip planning (Table 4). There is
indication, based on the comments in Table 5, that this percentage would

increase if the information were more accurate and timely.

Potential of Commercial Radio for Effective Systems Design

The data were analyzed to determine the potential of commercial

radio as part of an integrated real-time driver communication system.
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TABLE 4
DRIVER USE OF CAR RADIO

Respondents
Question Response €3

Normally use radio traffic

and accident reports for

trip planning during peak

periods Yes 57
Total sample No 43
Sample excluding those -
without car radios and Yes : 62
those who drive the city
streets or ride the bus No 38
during peak periods

Normally listen to car radio ' Yes 89

No 11




TABLE 5

COMMENTS OF THOSE WHO INDICATED THAT THEY DO NOT USE
TRAFFIC AND ACCIDENT REPORTS GIVEN ON RADIO STATIONS

Number That Percent 0f The

General Type of Comment Responded : - Total Sample
Dissatisfaction with accuracy
and timeliness of reports 55 10.9
Do not listen to or hear the
reports 30 5.9
Take only one route to and
from work ' 26 5.2
Do not have a radio 19 3.7
Do not travel freeways : ‘
during peak flows _ 15 3.0
Live a short distance from
place of work : 7 1.4.
No congestion on route . 7 1.4
Reports do not involve route v 5 C 1.0
Ride bus to and from work 3 0.6
Others _ 8 1.5

TOTAL 175 34.6
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Table 4 shows that 89 percent of the partiéipanﬁs ﬁormall& listen to the.‘
car radio. :This'highvmajority indicates that comﬁunicéfion'via fhié mpdé
does séem to haﬁe grea£ potential.

Analysis of the ‘drivers' priorities for methods of communication
revealed that there was a defihite_preferenée for having :eal—time freeway‘
information given by means of commercial radio and changeable message
signs in comparison to a telephone servicé or television broadcasts. The
éreferencé for the méde of communication was evenly divided between commercial
radio and changeaﬁle message éigns. ~Forty~five percent ofkthe respondentér'
selected commercial radio asAfheirlfirst choice; an additional 45 percént
selected changeable message éighs. .Telephone and televisi§n were not
preferred, each haviﬁg recgived only 5 percent first choice votes. A
summary of the driver priorities is tabulated in Table 6.

The data were further analyzed to determine.whether there was consis—
tency in the manner in which the participants ranked these modes. Kendall's
Coefficient of Concordance, W, (5), which detécts the consistengy (or 1aqk
of conmsistency) in ranking ordinal data, was computed. " The signifiéance
of the coefficient was then tested using the Chi Square, xz,_Statistic.,

The ﬁest doeS'not'févéal.the degree'of preference, but does determine
whether the ranking was’ consistent among the participants and provides a
basis for detérmining the best estimate of the "true" ranking according to
consensus based on the Rj values. The results of the analysis are presented
in Table 13 and are summarized in Table 6.

The analysis révealed'thét W was computed to be 0.4944. In addition,
the xz value of 642.2 QaS'highly significant at the .0l level. Therefore,

, .
it can be concluded that there was consistency in ranking the modes of
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TABLE 6

DRIVER PRIORITIES OF MODES FOR
RECEIVING REAL-TIME FREEWAY INFORMATION

Average
: lst Choice  2nd Choice  3rd Choice 4th Choice Ranking, Standard
Alternative (%) ¢3) (2) . % Points Deviation
Radio 45 46 7 2 3.4 0.6
Signs 45 X 36 .13 4 3.3 0.8
Telephone 5 11 31 53 1.7 0.8
Television 5 7 ‘ - 49 - -39 1.8 0.7

[44

. | o
Based on assigning 4 points for each lst choice, 3 points for each 2nd choice, 2 points for each

3rd choice, and 1 point for each 4th choice.

Mean = 4.0.

Kendall's Coefficient of Concordance, W = 0.4944

Chi Square, x2

[

: *%
642.2

d.f. =3

Minimum Possible Mean = 1.0; Maximum Possible



communication among the participants and that the selection of the modes

was no t_

ference

1)
2)
3)

4)

It

random. Based on the values of-'Rj in Table 13; the order of pre-
can be said to be as follows:

Radio

Signs

Television

Telephone

must be emphésized that the statistical test does not allow one

to measure the relative differences between the choice of modes. The final

ordering of preferences was based solely on the Rj values. An examination

of these values for radio and signs shows. that the differences between

them are relatively small. In addition, from Table 6, it is évident that -~

the computed average ranking points for these modes are approximafély

equal.

Therefore, it would be,difficult to conclude that radio wés‘considered

superior to signs. The results indicate that there does not appear to be

any appreciable difference between the prefefencé;forirédio and the

preference for changeable.message signs..

To

further evaluate the role of commercial radio in the design of a

real-time freeway information system, analysis was made to determine the

location, relative to the freeway, where information would be most helpful

to the motorists. The results of the respondents' rankings of alternate

locations are presented in Table 7. Statistical analyses of the data are

presented in Table 14 of the Appendix and are summarized in Table 7.

The computed value of W (0.1332) was shbwn to be highly significant

at the .01 level which indica;ed éonsis;ency:in;fhe rankings between

respondents. Based on the R values, the following constitutes the order

3.

of preference for locations:
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TABLE 7

DRIVER PRIORITIES OF LOCATIONS FOR RECEIVING
REAL-TIME FREEWAY INFORMATION

: e _ | Average '
: . 1st Choice 2nd Choice 3rd Choice 4th Choice Ranking Standard
- Location B ¢ T (%) - (Z) (%) Points Deviation
On The Freeway 8 14 34 44 1.9 0.9
On The Major Street 34 39 18 9 3.0 0.9
At The Entrance Ramps 16 36 41 7 : 2.7 0.8
2.6 1.3

At The Beginning of Trip 42 ‘ 11 7 40

Based on assigning 4 points for each lst chéice, 3 points for each 2nd choice, 2 points for each
3xd choice, and 1 point for each 4th choice. Minimum Possible Mean = 1,0; Maximum Possible
Mean = 4.0, ' ' ‘
Kendall's Coefficient of Concordance, W = 0,1332-
Fode
Chi Square, xz = 181.4

d.f' = 3



1) On thé major street

2) At the entrance ramp

3) At the beginning. of the trip

4) On the freeway

The results indicate-that motorists prefer to receive information
abont freeway'traffic conditions before they enter the freeway and at
1ocat10ns where dec1sions can be made w1th respect to the selection of‘
alternate routes. The above orderlng is an 1ndication of the relative
preference of the four alternatives. It does not indicate any lack of need
for information at anyvof the.locations. It strongly suggests that drivers
would prefer to receive freeway traffic informatlon before they enter the
freeway, so that appropriate diversion at critical decision points can be
made. | | | |

These results are consistent with therearlierrfindings, in-that the
participants 1nd1cated a greater degree of w1ll1ngness to divert to an
avallable alternate route before they entered the freeway, in comparison
to after they have entered; Therefore, the desire for traffic information
prior to‘entering the freeway would be of greater value to them.
| | This finding is not in agreement,with that of‘Heathington (g); who
found that the drivers in Chicago indicated a higher preference for
freeway traffic inforﬁation provided on the-freeway than on the arterial
streets. The reasons for the discrepancy are not known; however, data
relating to the frequency of freeway use for the sample taken in the
Chicago area were not available for,pomparlson. It should be noted that
82 percent of the drivers surveyed in Houston and Dallas ‘used the freeway
more than five times per week. |

Although the above listing represents the ordering of locations based
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on averages, the'fifst éﬁoice:selections'were sdmewhaﬁ different. ForCY"‘
two percént‘of the participénts felt that the béginning éf the trip was

the most desirable location in relation to the other alternatives. Thirty-
four pércent chose>t6 réCeive informafion on the major street, 16 fercent
at the entrance ramp,lapd 8 percent on the freeway as tﬁéir first choices.

The distribution of' the sample relative to preference for‘receiving
information at the beginning of the trip was of considerable interesf.
Forty-two percenf selected this alternative as their first chéice, ﬁhereag
40 percent indicated that this alternative wés least'preferfgd. Tﬁese'
results seem to indicate'that approximately half of the freeway dfivers
would prefer to knbw the freeway traffic.condition>before beginning‘their.
trips, while the othéf half find it unnecessary.

To evaluate this cbntrast; the_data of these two groups were analyzed.
In addition, data of the groups that selected either radio or signs as
the most preferred mode of communication were analyzed to establish
whether there were any relationships between the selection of location and
the mode of communiCétion. The results are presented in Tables 8, 9, 10
‘and 11.

The results show that the participants who preferred to receive
freeway traffic information at the beginning of their trips ranked radio
as their firsf choice of communication. Those who considered receiving
information at the beginning of the triplof least value to them selected
signs as their first choice of communication.

Analysis of the modes of communication revealed that the participants
who selected radio as their preferred mode indicated that théy considered

information at the beginning of the trip and on the major streets to be
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TABLE 8

DRIVER PRIORITIES OF LOCATIONS.FOR RECEIVING REAL~-TIME
INFORMATION - PARTICIPANTS WHO PREFERRED RADIO

Average
lst Choice 2nd Choice  3rd Choice  4th Choice Ranking, Standard
Alternative () (%) (%) ‘ %) Points Deviation
- On The Freeway 6 11 33 50 1.8 0.8
- On The Major Street’ 32 -4l 16 11 3.0 0.9
At The Entrance Ramp 10 35 - 46 9 2.5 0.7
At The Beginning of Trip 52 13 5 .30 3.0 1.3

Based on assigning 4 points for each lst choice, 3 points for each 2nd choice, 2 points for each

3rd choiée, and 1 point for each 4th choice. Minimum Possible Mean = 1.0; Maximum Possible
Mean = 4.0, ' :

Kendall's Coefficient of Concordance, W = 0.1913

%
114.7"

Chi Square, x2

d.£f. 3
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TABLE 9

DRIVER PRIORITIES OF LOCATIONS FOR RECEIVING REAL~TIME
INFORMATION - PARTICIPANTS WHO PREFERRED SIGNS

. Average »
: lst Choice 2nd Choice 3rd Choice 4th Choice Ranking, = Standard
Alternative (%) (%) AR (%) Points Deviation
On The Freeway 12 16 37 35 2.1 0.9
On The Major Street 39 33 22 6 3.1 0.9
At The Entrance Ramp 23 42 . 32 ' 3 , 2.9 0.8
At The Beginning of Trip 26 9 9 56 2.1 1.3

Based on assigning 4 points for each lst choice, 3 points for each 2nd choice, 2 points for each

3rd choice, and 1 point for each 4th choice.  Minimum Possible Mean = 1.0; Maximum Possible"
Mean = 4.0. ’

Kendall's Coefficient of Concordance, W = 0.1492
2 *k
Chi Square, x = 94.9

d.f. =3
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TABLE 10

DRIVER PRIORITIES FOR MODES OF RECEIVING REAL-TIME
INFORMATION - PARTICIPANTS WHO PREFERRED
INFORMATION AT THE BEGINNING OF TRIP

Average

, lst Choice 2nd Choice 3rd Choice 4th Choice Ranking, ~ Standard
Alternative (%) ‘ 3 (%) (%) Points Deviation
Radio 56. 34 9 1 3.5 0.7
Signs 28 44 20 8 . 3.0 . 0.9
Telephone 9 14 28 49 1.9 0.9
Television 7 8 43 42 1.9 0.8

*
Based on assigning 4 points for each lst choice, 3 points for each 2nd choice, 2 points for each
3rd choice, and 1 point for each 4th choice. Minimum Possible Mean = 1.0; Maximum Possible

Mean = 4.0.

Kendall's Coefficient of'Concordance; W-= 0.3950

2 *%
Chi Square, x = 216.9

d.f. = 3






of greatest value. The preference for the two location alternatives was
considered to be equal. These individuals also felt that inforﬁaﬁion on
the freeway was of least importance in relation to the other alternatives.

The analysis also revealed that those who chose signs as the preferred
mode of communication piaced a high emphasis fof information on the major
streets and at the entrance ramps. -Infdrmationvat the beginning of the
trip and information on the freeway were cqnsidered eQual in importance
but were least prefgrred.

In summary, there seems to be a reiationship between the selection
of modes and of location. . This is not a surprising result. If one were
to analyze the ldéation, relative to the freeway, that.the participants
live or work*, it would appear that there would be a wide variance in
the opportunities to divert, and the mode of communicatipn would be
important to.theﬁ. In addition, some people plan the time of departure
for their work trips based on information received regarding traffic
conditions. The results suggest that the combination of radio and signing

would provide for an effective real-time freeway information system.

Houston Qs. Dallas Participants

The data were analyzed to determine whether there were any differences
‘in the responses to the questions between the participants from Houston
and those from Dallas. There was some speculation that traffic reports
given by the radio stations may have been better in one of the cities;

thus, the responses by the participants may have been different. The

% ,
Proper data were not available to perform this type of analysis.
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results of this subgroup analysis are presented in Figure 2 and Tables 15-20

in the Appendix. |
The results revealed that there were no appreciable differences in

the responsés of the participants between the two cities, with one minor

exception. The respoﬁdents in Dallas indicated a slightly greater

willingness to leave the freeway and divert to available alternate arterial

‘streets both during the peak period (81 percent vs. 72 percent) and off-

peak period (73 percent vs. 68 percent).

Discussion of Results

The results of this research suggest tﬁat commercial radio, in con- -
junction with changeable message signs, could play a vital role as part
of an effective real-time driver information system for urban freeways.
It is clear that motorists would prefer to receive information prior to
entering the freeway, and they feelrthat C6mmercial radio would be an
effective way to communicate with them: The majority of motorists have
access to radios in their hoﬁeé, automobiles, and in some cases, at their
‘places of employment. Information would be easily accessible to them
without requiring an additional direct expenditure on their part.

The effectiveneés of commercial radio Qill be dependent upon éhe
accuracy and timeliness of the information that is provided. These require-
ments, of coursé, are necessary for effective réal—time communication
regardless of the mode. Based on the results of this study, it is recom-
mended that commercial radio be further developed as an integral part of

a real-time driver information system for urban freeways.
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. CONCLUSIONS

Based on the analysis of a questionnaire survey administered to

505 participants (327 from Houston and 178 from Dallas), the following

conclusion is made:

1. Commercial radio could play a vital role as part of an effective"

real-time traffic information system for urban freeways. This

conclusion is based on the following findings:

a.

Motorists expressed a willingness to divert to an alternate
arterial street if they had knowledge of an unusual condition
on the freeway and.pfovided that a suitable alternate route
were available. The motorists would be more inclined to
divert before they entered the freeway than they would once
on the freeway.

Forty~seven percent of the fespondents.indicated that they
would always use information about freeway traffic conditions
to plan their trips if the information were accurate. Another
38 percent responded that they would frequently use the
information.

Sixty—tWo-percent ofrthe particiﬁants, who had car radids

and who could benefit from radio reports of freeway
conditions, currently use radio traffic bulletins for trip
planning during the peak period. There were indications

thaﬁ this percentage would increase if the information were
more accurate and timely.

Eighty-nine percent of the participants indicated that they

normally listen to the car radio.
33



The participants ranked their preferences of four modes
of communication according to the following order:

1) Radio
2) Signs
3) Television
4) Telephone

The above rankings were based on thé R, values of Kendall's

3

Coefficient of Concordance (5). Further evaluation of the

results indicated that there did not appear to be any appreciable

difference between the preference for radio and the preference
for signs, in spite of the ranking resulting from Kendall's
test.

Motorists expressed preferences for receiving information
about freeway traffic conditionsvbefbre they enter the

freeway and at locations where decisions can be made with
respect to the selection of alternate routes. The following
represents the consensus of preference based on Kendall's test:
1) On the major street

2) At the entrance ramps

3) At the beginning of trip

4) On the freeway

The findinés shown in item £ are based on average values.
Analysis of first choice preferences revealed that 42 percent
of the participants considered information at the beginning

of the trip to be tﬁeirrhighest preference, 34 percent chose
to receive information on the majof street as their first
preference, 16 percent chose the entrancevramps and 8 percent
preferred inforﬁation on the freeway itself.

There was a major division in attitudes toward the
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preferénce fdr traffic informétidn at the beginniﬁgfof

the trip. Forty-two peréent selected this location
altérnétive as‘tﬁeir first choiée, whereas 40 percentv
iﬁdicated that this altefn&tiﬁé was ieastvpreferred‘ ’

i Ihéré»appearé to be a relationship'betweepvthg preference
ofrcdmmunication mo&e'and‘the érefefenCé for recéiving
1infbrmationja£ tﬁe beginning of the tfip; |
i)‘ Thé mogofiéts wﬁo selecﬁe& the begiﬂningvof trip as

ﬁheir first choice of location ranked radio as:their-
Vprefefred modé of communicafion. . B

72) The motorists who considered traffit:informationtat
the beginning éf trip of least value:place& a high
preferénce-on:signs. |

3) The motorists who ranked radio as the most preferred

, modé of communication placed a high.emphasis on receiving
information at the beginning‘of ﬁhe'trip and on the

—'maﬁor Streets.  The preference for these two location
altefnatives was approximately equal.

4) - The motorists whp chose signs as thé preferredrmode of
communication placed high emphgsis for.traffic information
on the-majér streets and at thé’entrance famps. Information
at the beginning of the trip and on the freeway were the
least prefefred alternatives.

j. There did not appear to be any appreéiable differences in
the responses to the questions betwéen the Houston participanté

and those in Dallas.
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TABLE 12

SOCIAL-AND DRIVING CHARACTERISTICS OF PARTICIPANTS

PARTICIPANTS BY SEX

Sex - Percent
Male : V 68

Female' 32

PARTICIPANTS BY EDUCATIONAL
LEVEL

Educational Level Percent

Grade School 4
High School ' 29
Business_Coilege 12

Two Years of ,
College 21

Graduated from
College - ’ 34

PARTICIPANTS BY AGE

Age Percent

A24Vor.Under 24
25-44 45
45-64 31

PARTICIPANTS BY OCCUPATION

Occupation . Percent
Professional 30
Technician | 26

' Clerical o .22
Saléswofke# | 3
Craftsmaﬁ 8
VSefvice Worker . 2
Other.Biue Collar 4

Student o 5



.TABLE 12 (Continued)

PARTICIPANTS BY DRIVER EDUCATION
TRAINING RECEIVED

Training Percent -

None o 45
Classroom 13'

Behind the Wheel 15

Classroom and Behin&_

the Wheel 27

PARTICIPANTS BY MILES DRIVEN

" PER YEAR
Eiléi - Percent
Less ﬁhan 8,000 14
8,000 - 12,000 28
12,000 ~ 18,000 37
18,000 -~ 30,000 18
OVER 30,000 ' 3

PARTICIPANTS BY USE OF FREEWAY
TO AND FROM WORK

Normally Use Freeway Percent
Yes : 70

No 7 30

39

PARTICIPANTS BY YEARS OF
DRIVING EXPERTENCE

Driving

Exgerience ' Perqent
0-4 | 5
-4 A 36
15-24 0
25-34 22
35-44 13

45 - or ABOVE -3

PARTICIPANTS BY USE OF FREEWAY

PER WEEK
Number of Trips Percent
None ' ‘ 3
- 1-5 - 15
6-10 26
11-20 39
OVER 20 17

PARTICIPANTS BY PREFERENCE
OF TRAVEL IN URBAN AREAS

Facility Percent
Freeway 90
City Streets . 10



TABLE 13
KENDALL'S TEST FOR RANKING - MODES OF COMMUNICATION

Radio Signs Telephone Television TOTAL

RANK  Number Points Number Points Number . Points Number Points Number Points

oYy

195 780 198 792 20 800 20 80 433 1732

199 597 157 471 47 141 30 90 433 1299
32 64 55 110 133 266 . 213 426 433 866
7 7 23 23 233 233 170 170 433 433
1448 1396 ‘ 720 766 4330
— . *
R =&y = 1082.5 =k (1) W= 642.27°
N | |
‘__ 2 d-f. = 3
= IR, - ®7 = 463,451 |
=12 S = 0.4944

K (r°-N)
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| TABLE 14
- KENDALL'S TEST FOR RANKING - LOCATIONS OF COMMUNLCATION

On the Major At the Entrance At the Beginning

On the Freeway Streets Ramps of Trip ' TOTAL

RANK Number - Points Number Points Number ~Points  Number Points . Number Points .

1 38 152 -+ 156 626 71 . 284 189 756 454 1816
2 62 186 177 531 165 495 50 150 . 454 - 1362
3 152 304 - 82 164 188 376 . 32 64 454 908
4 202 202 39 39 30 30 . 183 183 454 454
R 844 1358 11185 1153 + 4540
— ' | *
R = % = 1135 %=k 1) W= 181477
S = z(R.j - R)“ = 137,234 -
W=12 S  =0.1332

K2 -n)
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TABLE 15

SUMMARY OF PROBABLE DIVERSION TO AN AVAILABLE MAJOR STREET
ASSUMING INFORMATION WAS AVAILABLE -~
HOUSTON VS. DALLAS PARTICIPANTS

; _ All .
' Houston Dallas ‘Respondents
Alternative ' ’ (%) (%) (%)
Condition: Peak Period: Information
Before Entering Freeway
Would Divert : ' 92 - 92 92
‘Would Not Divert - 8 ‘ 8 -8
Condition: Peak Period, Information
Given After Entering
Freeway '
Would Divert : 72 81 75
- ‘Would. Not Divert. 28" 19 25
Condition: Off Peak, informatibn'
Given After Entering
Freeway
Would Divert 68  73 70

Would Not Divert 32 27 30




PERCENT OF RESPONDENTS

%0 Te— ALwAYS 50T
«— ALWAYS
- ~+—— FREQUENTLY
40+ 404
‘ (73]
<«— FREQUENTLY =
&
5
30 T o. 30 ——d
8
o
W
o
20 + - 20 +
' <
Ll
: Q
| 2 |
T OCCASIONALLY @ |«— OCCASIONALLY
10 1 o L '
ol NEVER . | o L NEVER

HOUSTON S  DALLAS

FIGURE 2-DRIVER USE OF REAL-TIME
'FREEWAY INFORMATION —
HOUSTON VS. DALLAS
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TABLE 16

DRIVER USE OF CAR RADIO -
HOUSTON VS. DALLAS PARTICIPANTS

VA

. : Houston Dallas "Respondents
Question Response (%) (%) - (%)
Normally’use radio traffic
and accident reports for
trip planning during peak
periods Yes 55 6l 57
Total sample No 45 39 43
Sample excluding those
without car radios and - Yes 59 . 65 62
those who drive the city N
streets or ride the bus No 41 - 35 . 38
during peak periods
Normally listen to car radio Yes | 89 89 89

- No . 11 11 11
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TABLE 17

DRIVER PRIORITIES OF MODES FOR RECEIVING REAL~TIME INFORMATION -
HOUSTON VS. DALLAS PARTICIPANTS

e Average .
1st Choice 2nd Choice 3rd Choice 4th Choice Ranking, ~ Standard
Alternative (%) (%) (%) (%) - Points = Deviation
I. Houston

Radio 42 47 9 2 3.3 0.7

Signs . 48 35 12 - 5 3.3 - 0.8

Telephone .5 11 29 55 1.7 0.8

Television 5 7 - 50 38 1.9 0.7
II. Dallas

Radio 51 43 5 | 3.5 0.6

Signs 42 40 _ 13 5 - 3.2 0.8

Telephone : .3 ' 11 . 34 52 1.7 0.8

Television 4 6 48 42 1.8 0.7
III. Total

Radio 45 46 7 ‘ 2 3.4 0.6

Signs , 45 36 13 4 3.3 0.8

Telephone 5 11 31 - 53 ‘1.7 0.8

Television 5 7 49 39 1.8 0.7

* ‘ o : ‘
Based on assigning 4 points for each lst choice, 3 points for each 2nd choice, 2 points for each
3rd choice, and 1 point for each 4th choice. Minimum Possible Mean = 1.0; Maximum Possible Mean = 4.0.



SUMMARY OF STATISTICAL TESTS OF THE CONSISTENCY

TABLE 18

-IN RANKING MODES OF COMMUNICATION

Significant

Kehdail's Chi SQuage
Coefficient, W Value . at .01 Level
Houstdn 0.4721 406.5 Yes
Dallas 0.5433 238.0 Yes
Total 0.4944 642.2 . Yes
d.f. =3
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TABLE 19

DRIVER PRIORITIES OF LOCATIONS FOR RECEIVING REAL-TIME INFORMATION -
HOUSTON VS.VDALLAS PARTICIPANTS

S Average
lst Choice  2nd Choice  3rd Choice - 4th Choice  Ranking Standard
Alternative (%) %) (%) (%) "Points* Deviation
I, Houston

On The Freeway 9 : 15 31 45 - 3.1 0.9

On The Major Street 34 39 19 9 2,0 0.9

At The Entrance Ramps 15 34 44 5 2.4 0.8

At The Beginning of Trip 42 12 ‘ 5 41 2.4 1.3
II, Dallas

On The Freeway 8 11 40 45 . 3.1 - 0.8

On The Major Street 37 40 17 -9 1.9 0.9

At The Entrance Ramps 16 42 36 . ' 9 2.3 0.8

At The Beginning of Trip 42 10 10 40 2.4 1.3
III, Total

On The Freeway : 8 14 : 34 44 . 3.1 0.9

On The Major Street 34 39 - 18 9 2.0 0.9

At The Entrance Ramps 16 36 41 7 2,3 0.8

At The Beginning of Trip 42 11 7 40 2.4 1.3

Based on assigning 4 points for each lst choice, 3 points for each 2nd choice, 2 points for each
3rd choice, and 1 point for each 4th choice., Minimum Possible Mean = 1.0; Maximum Possible Mean = 4, 0



TABLE 20

SUMMARY OF STATISTICAL TESTS OF THE CONSISTENCY

IN

RANKING LOCATIONS FOR INFORMATION

' Kendall's Chi Squife

48

Significant
Coefficient, W Value at .01 Level
Houston - 0.1244 A -113.1 Yes
‘Dallas 0.1519 68.81 Yes
Total 0.1332 181.4 Yes
*
d.f. =3

[ |
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