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PUCO

November 19, 1999

Mr. Alan R. Schriber, Chairman
Public Utilities Commission of Ohio
180 East Broad Street

Columbus, Ohio 43215

Re: Case No. 93-1799-TP-COI
Dear Mr. Schriber:

The Ohio Department of Transportation respectfully requests a one-year extension of the existing
ODOT 2-1-1 Pilot Project in Ohio, which would, if granted by the PUCO, be subject to any
conditions that the Federal Communications Commission may come to adopt pertaining to the
nationwide use of a N-1-1 dialing code.

Under Case No. 93-1799-TP-COlIthe PUCQ issued an order on September 4, 1997 which established
a two-year pilot project for the use of a 2-1-1 service code by ODOT for the ARTIMIS (Advanced
Regional Traffic Interactive Management and Information System) project. On August 27, 1999,

QODOT filed a pleading in this docket to extend the pilot project for a ninety-day period to allow for
- completion of a comprehensive report supporting the continued use of the 2-1-1 service code. The
extension was granted by the PUCO and is in effect until December 4, 1999,

We have attached, with this request, a summary of information from an ongoing University of
Kentucky study evaluating the effectiveness of the N-1-1 service code currently in use in the
Cincinnati/Northern Kentucky metropolitan area. The evaluationindicates support ofthe current 2-1-
1 service code which is used for the traveler advisory telephone service of ARTIMIS.

The Department is available to meet with you and your staff should you request any additional
information. Your consideration is greatly appreciated. :

Respectfully,
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N-1-1 Usage In Ohio

Application of a Traveler Information Telephone Number
On June 28, 1995 the Advanced Regional Traffic Interactive Management and Information System

{ARTIMIS) began operation of the Traveler Advisory Telephone Service (TATS). This service
compiles traffic data collected through a variety of sources and then disseminates information via
adial-up telephone service. Initially, the seven-digit number 333-3333 was requested from the Local
Exchange Carrier (LEC) as market research indicated that an easy-to-remember number would
enhance use of the system. This number was the best available number that could be obtained direct
from the Local Exchange Carrier.

In November of 1995 the Kentucky Transportation Cabinet provided the N-1-1 number of *3-1-1"
to access the ARTIMIS TATS for landline users in the Northern Kentucky area. Cellular access was
available using the seven-digit number concurrent with the introduction of the TATS, The 3-1-1
dialing code for cellular calls was made available concurrent with Kentucky's provision of the three-
digit number for landline access.

The N-1-1 Dialing Code in Ohio
On October 28, 1993, the Public Utilities Commission of Ohio opened the 93-1799 generic docket

for the purpose of deciding whether to order Ohio’s LECs to allocate abbreviated dialing codes for
enhanced and information service providers.

On April 10, 1995, in recognition of the need for a three-digit number for ARTIMIS traveler
information services, ODOT filed a request with the Public Utilities Commission of Ohio (PUCO)
for an N-1-1 dialing code. ODOT’s request was based upon the belief that a three-digit dialing code
would enable the department to provide the best service to its customers. This request was not
immediately acted with the PUCO having cited the FCC Docket in 1992 (CC Docket 92-105) which
addressed N-1-1 and other abbreviated dialing codes. As noted in the PUCO Opinion and Order,
this issue had been under review by the FCC for approximately the next five years until February
19, 1997 when the FCC released a decision.

On April 4, 1997 ODOT filed a letter in the PUCO 93-1799 docket requesting the 3-1-1 dialing
code. The PUCQ conclusion in 93-1799 specifically states that the policy of the Commission should
be not to assign N-1-1 service codes for commercial enhanced or informational services. After
review of the FCC 97-51 Order, the PUCO granted ODOT the 2-1-1 dialing code under Case No.
93-1799-TP-COI on September 4, 1997.

While the delay in having an N-1-1 dialing code assigned concurrent with Kentucky was unfortunate
from Ohio motorists’ standpoint, it did provide a time frame when data could be collected to support
the use of a N-1-1 dialing code for traveler information. Early in 1997, the FCC issued an order to
reserve 3-1-1 for non-emetgency local government use to ease the burden of non-emergency calls
being placed to 911. Subsequently the Kentucky

Transportation Cabinet received permission from the Kentucky Public Services Commission to use
2-1-1. Atthis time both Ohio and Kentucky were using 2-1-1 for the ARTIMIS TATS. The cellular
telephone companies providing service in the Cincinnati/Northern Kentucky area also furnished the



2-1-1 dialing code although such use was not subject to the same regulatory provisions as the
landline telephone services. ‘

Usage Statistics and Benefits

Through June of 1999 the ARTIMIS TATS has received over 3 million calls since the June 1895
launch of the service. Landline access within the greater Cincinnati/Northern Kentucky area using
2-1-1 is free to the customer. Also, four cellular phone companies now provide 2-1-1 access to the
TATS with no airtime charge. The landline calls are free to the public but the ARTIMIS project
sponsors must pay about $0.25 per call based upon the provisions of the agreement with the LEC.,
The cellular companies provide their access at no cost to the public or the project sponsors. The
seven-~digit number is still available for use inside and outside the 513 area code.

Call count statistics (collected as noted earlier) indicate that ihe 3-1-1 number in Kentucky generated
over 72% greater use of the TATS than the 333-3333 number in Ohio, on a per-capita basis. In
March 1998 the LEC switched all landline 3-1-1 and 333-3333 to 2-1-1 for access. There was a
huge increase in calls during the changeover period due to many factors, including bad winter
weather, the start of the Ft. Washington Way reconstruction project (involving major interstate routes
through downtown Cincinnati) and two Kentucky reconstruction projects. A few months after this
change, landline usage of 2-1-1 stabilized and showed a 91% increase in calls from the entire area.
Cellular calls account for approximately 47% of all calls made to the TATS to date.

A TATS Current Use Patterns and User Satisfaction Survey was conducted by the University of
Kentucky and finalized in June 1999. The survey concluded that, of the users contacted, over 99%
indicated they benefitted from the TATS and there was an 85% satisfaction rate with the 2-1-1
dialing code. Users very often changed their route, departure time, or destination based upon
information received from the ARTIMIS TATS. Most respondents were aware that the costs of the
TATS and the three-digit number were provided free-of-charge but were funded by public agencies.
Approximately 65% indicated they would be willing to pay for the service. Over 80% of the users
surveyed felt they would personally benefit from a nationwide N-1-1 dialing code for traffic
information.

The above statistics were collected in February and March 1999, a period succeeding the PUCO
order which granted ODOT the 2-1-1 dialing code on a limited basis for a two-year period. In the
PUCO oxder it was noted that ODOT met the burden of showing public benefit which would result
from a trial implementation of N-1-1 for traffic information and which would outweigh the cost to
the public.
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PREDICTIVE MODEL FOR N-1-1 USAGE IN THE CINCINNATUNORTHERN
KENTUCKY AREA

Data for Madel:

Time Frame , February 13, 1997 to May 12, 1997
3-1-1 landline calis in Kentucky 18,500

333-3333 landline calls in Ohio 49,415

Total landline calls in LEC service area 67,924
Estimated 1997 Kentucky Population 344,000
Estimated 1997 Ohio Population 1,586,000

NOTE: The population estimates are for the LEC's service area and do not conform to Bureau of
Census tracts.

Theory of Predictive Model:
The "Expected" N-1-1 calis in the Ohio portion of the LEC's service area has the same ratio fo the

population of this area as the actual N-1-1 calls in the Kentucky portion of the LEC's service area
has to the Kentucky population.

Calculations:
Expected N-1-1cails InOhlo  _ 1-1 In
Ohio Population Kentucky Population
b1~ In = 18,509
1,588,000 344,000
Expected N-1-1 calls in Ohio 18,509 X 1586.000
= 344,000

Expected N-1-1 calls in Ohio = 18,509 X 4.6105

Expecied N-1-1 calls in Ohio = 85,335
% Increase -
% Increase - -

49,415
% increase = 72.7%
Conclusion:

During the period February 13, 1997 through May 12, 1997, there would have been 72.7% more
landline cafls in Ohio for traffic information had the dialing code been 3-1-1 instead of 333-3333.
Likewise, itis concluded that 72.7% of the 18,509 calls in Kentucky were due to the availability of
311,
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and
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June 1995 through June 1999
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OF KENTUCKY _ College of Medicine

Chandler Medical Center Department of Neurclogy

Kentucky Qlinic - L 443

Lexington, Keftucky 40536-0284

Clinic: (606) 323-5661
Office: (606) 323-6702

FAX; (606) 323-5043

August 7, 1997

Mr. Leon Walden, P.E.

Divigion of Multimadal Programs
Kentucky Transportation Cabinet
125 Holmes Street

Frankfert, KY 40622

Cear Mr. Walden:

Attached is a brief analysis of human memory systems designed to give an elementary
(and hopefully not toa padantic) summary of how meamory appears to work and its
relevance to the quesfion of the applicabllity of 2 311 dialing code versus a 333-3333
code for obtaining traffic information from the ARTIMIS system.

| hope that the presentation is nct too elementary for the members of the Kentucky
Transportation Cabinet and that my opinion concerning the mental or memory load of
each of these dialing codes is straightforward based on what we know about human
memory processes. Please aiso note that | have avoided discussing these diafing

codes in terms of human factors (such as divided attention) which might also be refevant
lo your presentations to the Kentucky and Ohio Public Service Commissions.

Please feel free to call me or e-mail me (fas_com@coa.uky.edu) ii you have any
questiors about my analysis based on memory processes.

Sincerely.

Fredarick A, Schmitt. Ph.D., Associate Professor of
Neurclogy, Psychiatry, & Psychology

Co-director, Memory Disorders Clinie

Encicsure

cc. Mr, Jerry Pigman, P.E.
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: ARTIMIS ~ Memory Components

This summary of human memay processes, capacties and limitations is designed o

provide a basi¢c understending of memory and how memory may impact on niormation
trom the ARTIMIS program,

Basic’ memory systens. While there are 3 wide varisty of terms used to doadbe
memory processey, one simple taxonomy of the mamaory systam uses a tripartite modsi
to describe memory stores and processes. In the groudbreaking modet ot Atkinson and
Shiffrin (1968), memory is conceptualized 2s a a series of processes including selective
attention, short-term storage, and long-term storage that, in conjunction with rrenks!
processes such as rehearsal of information, comprise an information processing system
for learning and retention of information. A ‘clinical’ mode! of thess procasses ond
memory siores i oullined below:

o Immedigte Memory - is linked to attention and describes the time limited retention
span of cbjects, svents, or information that entors the mamory system. i no
additional mental processas are engaged to work with this information, thia materiel
is rapily lost from memory (in a few seconds — short-term memory);

s Recent Memory - is concepludliced as a temporary holding area or mentat process

’ \ for information that may be stored in a mere permanent fashion (akin to Atkinson &
! Shiffrin’'s shorl-term memory with a ‘rahearsel loop") [note that inmediate and
recent memary ara similar to the concspl of ‘Working Memory’] and therefore refers
to the abillty to accomplish new laaming;-

» Remote Memory - is concaptualized as the permanent aspect ot tha memory system

(long tcrm memory) where information is stored fur use over 2 long perod of time.

Each of these memory systems can be diecrately tested using both experimental and
dinical methods. Further, each nt these memory processes has specific limitations in
terms of the amwunt of information that can be processed, the iength of time that
information can exist in each specific pivuess or system. and there are data from animal
and human studies that cuggest that these processes are supporied by specific braln
reginns to varying degrees. in brief, the capacity, duration, the impact of competing
information, and exampies are summarized in the following Table:

Human Memory Processes ,
Immediate Mamary Recant Mamory Remots Memory

. Limited Possibly
Capecty: (span of 742 items) Large uniimited
) . Possibly
Duration seconds minutes to years forever
Effect of jabile, competing labile, competing
Distroction: irdunination information interferes stabia
‘ accelerates loss of with slorage &
information retrievel
' Exampie; hearing a talephone hearing 2 phana raimbhar  disling welt known -
‘ numbar and disling it and repeaiing itunll you  numbers (homa, wark,

immediately reach a phong to disl it otc.)
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Memory system interactions. Models of memory functioning have been developed to
describe many aspects of human.thought and action including complex problem solving
and selective attention. In general, these models assume that information from the
outside worid is evaluated by information resident in a person’s long-term memory or
knowledge base. In other werds, thinking is a manipulation of ah intemal memory or
representation of the external world (environment). These assumptions aliow us to
extend the model of memory systems beyond thoughts 1o actions.

By assuming that memory systems interact with one another, we can diagram the flow
of information between the outside world and two basic memory systems: working
memory and long-term memory. This system is diagrarmmed below (Hunt, 1986);

[ EXTERNAL WORLD ! .
| AUDITORY CHANNELS I | VISUAL CHANNELS
(input) - {i
]_‘_‘ L LONG-TERM MEMORY _____l

SvysTEM

| E
| WoRrkiNG MEMORY SYSTEM' |

Working memory is the system that holds information about the present situation while
the long-term memory system holds informaticn about the past. Memory processes
(arrows) transfer information between the systems and can be conceptualized as rules
and information about particular situations. An exampie of how this system might apply
in a driving situation when approaching an Intersection with a traffic signal is detalled as
follows (Hunt, 1986):

—

Possible Situations Actions Taken
Light is green Drive through intersection
Light is yellow - Car is close to intersection Drive through rapidly
Light is yeliow - Car is far from intersection - Decelerate for stop
No reason to hurry ‘
Light is yellow - Car is far from intersection - Accelerate while checking
in a hurry for other vehicles
Light is red - No reason to hurry Stop
Light is red - Cars crossing intersection Stop
Light Is red - In a hurry Check for other cars
| Light is red - In & hurry - No other cars Drive thmgggin‘ler&ecﬁon‘
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In the above example, the current situation is being evaluated by an interaction between -
the working and long-term memory systems. Working memory hoids the information
about the color of the traffic signal, the need to rush, and the presence or absence of
other vehicles (particularly police vehicles). Long-term memory provides rules about )
driving, the meaning of the signals, and consequences of the action taken along with the
reason for the rush. At the same time, the contents of working memory are constantly
being examined and updated by the long-term memory system. The whole thinking
process is susceptible to distraction and competing Information (for example a -
passenger who Is taking to the driver) that can degrade the speed and capacity with
which this system cperates.

Relevant learning/memory functions. The final part of the puzzie that is relevant to the
present arguments comes from reseasch on how information is leamed and how itis
recailed. Research has, for several decades, investigated the capacity, input and outpust
of the human memory system. Rather than detall all of this work, three aspects of
memory will be highlighted,

First, expariments with lists of information of te-be-remembered (TBRY) information (e.g.,
words, numbers, pictures) have shown that memory functions in a predictable way.
Short-term recall of information has been studied in many experiments, however, for the
present summary the classical paradigm of Peterson and Peterson best demonsirates
the effects of thne on information stored in short-term meamory. Essentiaily this
procedure has a perscn leam and remember a group of three items such as letters or
numbers, After hearing or seeing the three items, the person Is distracted (usually by
doing mental arithmetic) and then memory for these three ltems is tested at preset
times. As shown below, after memory for iterns was tested repeatadly across different
time intervals, an extremely rapid rate of forgetting (that is almost compiete after 18
seconds have elapsed) can be demonstrated.

E 100

@ 90 -

[+ 4 80 -

g 70 +

E 60 -~

C 50 -

T 40 -

8 30 4

@

a 20 7]
10 -
o 1 [} 1 T ¥ i
0 3 6 $ 12 18 18

Retentlon time (intervatl in se¢onds)
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The second important finding from research on human memory is the serial position

. effect. In essence, when given a list of words to remember in any order, people will

leam these words and remember them in a particular fashion. For example, with
repeated learning attempts, people tend to remember the words that appear early in the
list quite well. This is interpreted as reflscting memory of those words from long-term
memory since those words have been rehearsed or practiced the most from the iist and
have had a chance to be stored in memory. The middle part of the list of information Is
recalled less well because these items have not been rehearsed as much as earlier
lten'nsandtheyareseenasbemginransltionbehveenshorttsnnandlongm '
memory stores. Finally, items from the end of the list are often recalled quite well since
this information is still in short-term memory and therefore readily avaitable since they
were most recently studied (and especially if the person cutputs these words first). This
‘recency’ effect is quite robust and reflacts the activity of short-term memory (see graph
below from a typical memory test) and be quite useful in identifying memory problems.

100
80 -
80 -
70
60 -
50 -
40 -
30
20 =
10 -

Parcent Remembered

0 — Y 1 T T
2

4 8 8 10 12
Original position of word in st

Finelly, an impaortant part of memory functions concems the interaction of long-term and
working memory. The process of storing new information in long-term memory ailows a
person to build 2 mental library of information. However, once information has been
stored in iong-term memory, it is available for uss in working memory and allows a
person ta yse preexisting associations from their mental library to make it easier to store
new memories or leam new information. There are many names for this activity in
memory research but the important aspect is that association of to-be-leamed (or to-be
used) information with what is already in the mind of the user, aliows for 2 more rapid
and efficient use of the memeory system. For example, if 8 person wishes to remember
items that need to be purchased at the store, these itemns can be remembered better if
they are grouped into categories (e.g., fruits, meats, bakery goods, dairy products) or
perhaps linked to a favorite recipe for later recall than if these preexisting associaticns
between grocery items are remembered in & ‘random’ order.
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Summary. Based on the brief and extremely simplified view of memory processes
presented above, we can now turn 1o the question of the relevance of these memary
processes to the use of the 311 dialing code for information about traffic conditions.
First, this number is brief and readily fits into short-term or working memory (thereby
reducing mental effort). Second, the sequence is short enough that peopie can readily
dial It without losing this number and sequence (it is shorter than the human memory
span of & to 9 digits), and third, it readily fits with information that is well learned by most
persons (e.g., 911 code for emergencies) which should further enhance its :
memorability. Further, a longer string of digits such as the land-line number used at the
present time even though it uses the same digit repeated seven times, may exceed the
memory capacity of some persons, may interfere with attantional processes as thisis
dialed, and does not appesr to readily fit with the ‘mental set’ or representation of
telephone numbers that persons may dial on a routine basis. However, a discussion of

the iength of the dialing code and its potential impact on divided attuntlomspemaps
best discussed as a human factors issue.
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ARTIMIS TELEPHONE TRAVEL INFORMATION SERVICE:
Current Use Patterns and User Satisfaction

Report No. KTC-99-24

“Evaluation of ARTIMIS Telephone Information System”

UK

Iill Clemons
Lisa Aultman-Hall
Sarah Bowling

Department of Civil Engineering and Kentucky Transportation Center
University of Kentucky

The contents of this report reflect the views of the authors, who are responsible for the
facts and accuracy of the data presented herein. The contents do not necessarily reflect
the official views or policies of the University of Kentucky, the Kentucky Transportation
Cabinet, the Ohio Department of Transportation, or the Federal Highway Administration.
This report does not constitute a standard, specification, or regulation.

June 1999
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EXECUTIVE SUMMARY

In February and March 1999, an ARTIMIS' Traffic Advisory Telephone Service
(ARTIMIS TATS) user satisfaction survey was conducted by the University of Kentucky
on behalf of the Kentucky Transportation Cabinet (KYTC) and the Ohio Department of
Transportation (ODOT). The survey effort had three main objectives: 1) to assess the
overall satisfaction and effectiveness of ARTIMIS TATS; 2) to determine the prevalence
and preference of accessing the service through the use of a N11 dialing code; and 3) to
determine the influence of the traveler information on travel behavior. A random
telephone survey of households in the Cincinnati / Northern Kentucky area will be
undertaken in the summer of 1999 to determine the general awareness and use of the
service.

Users of ARTIMIS TATS were invited to participate in the satisfaction survey by
intercepting their calls to the service. A total of 579 respondents were contacted by

telephone within two to three weeks to complete the satisfaction questionnaire. Of the

1,110 calls that were intercepted to the service, 74 percent of calls had used the three-
digit 211 number which is provided as an enhancement by the KYTC and ODOT. A
majority of the calls intercepted, 64 percent, were made with a cellular phone.

The satisfaction survey revealed that a majority of users (62 percent) were male, while
overall 74 percent of users had attended at least some college. Service user income levels
were relatively high; two-thirds of respondents had a household income of more than
$45,000 a year. Most respondents owned a cellular phone (88 percent). Furthermore,
63 percent of those who had been intercepted making a call from a landline phone, owned
a cellular phone. Owners of cellular phones reported using the cellular phone for an
average 78 percent of their calls to ARTIMIS TATS.

Several measures of service satisfaction were included in the survey. When directly
asked, users rated the service an average of 8 on a scale of 1 to 10, with 10 being the best.
The users also rated the service high for accuracy and ease of use. QOver 99 percent of the
users indicated they benefited from the service by avoiding traffic problems, saving time,
reducing frustration or arriving on time. Most respondents are aware that ARTIMIS
TATS, including the three-digit 211 number, are provided free of charge but are publicly
funded. However, 65 percent indicated they would be willing to pay for the service,
which also indicates a high level of satisfaction. On average, the maximum people would
pay was $0.25. The finding that 81 percent of users had recommended the service to a
friend was also taken as an indication that these users deemed the service of value and
felt it would be of value to others. When asked for suggestions for service

improvements 24 percent of individuals could not suggest one, while the most common
suggestions involved extending the hours of the service or the routes covered by the
service. This suggestion for “more™ ARTIMIS TATS is also considered an indication of
high satisfaction.

! Advanced Regional Traffic Interactive Management and Information System



The respondents indicated they had been using ARTIMIS for an average 13 months. The
most common way people learned about the service was by radio or television. Radio
was also the most common “other” source of traffic information used by the respondents.
ARTIMIS TATS users indicated they call most often for information for work-related
trips. They call most often from their vehicles. The average trip length for the most
common trip when the users call the service was 22 miles. Users were asked what
portion of the time the information provided by ARTIMIS TATS affected their travel
behavior: route taken (average 71 percent of the time), departure time (average 34 percent
of the time), and destination (average 25 percent of the time). The traffic information
rarely affected mode used, however, users indicated on average 14 percent of the time
they completely delayed their trip. These travel behavior changes have the potential for
system-wide travel benefits for the area. Users indicated they called between once and
20 times per week (average 4.3). Over 50 percent of users call during the morning peak
hours, while more, 80 percent, indicated they call during the aftermoon/ evening peak.
The majority of users indicate they are also frequently or occasionally motivated to call
ARTIMIS TATS by bad weather, being late, road construction, and traffic crashes.

Each time someone dials 211 from a landline phone it costs ARTIMIS $0.25, while two
major cellular phone service providers offer 211 free of charge to their customers. Over
70 percent of the respondents intercepted calling 211 on a landline phone owned a
cellular phone. These 211 landline callers contact ARTIMIS TATS slightly less often,
but are more likely to change their travel behavior, which can improve overall system
performance. Among all users, the 211 number is the most used and recognized for the
service. Approximately 80 percent of the users felt they would personally benefit from a
nationwide N11 dialing code for traffic information so they would not need to know local
access numbers. |

The respondents indicated they make on average 19 trips per year to other areas where

- they could use a service like ARTIMIS TATS, but only 4.3 percent had ever used a

service in another city. This potential use of telephone traffic information in multiple
areas by the traveling public combined with the following three study findings suggests a
nation-wide 3-digit access code for traffic information would be 2 benefit to overall
transportation system performance. First, there is a high percentage of users who change
their travel behavior due to real time traffic information provided by ARTIMIS TATS.
Second, users, were very satisfied with ARTIMIS TATS and many called for its
expansion. Finally, there was good recall and preference for the 211 number currently
provided in Northern Kentucky and Cincinnati by KYTC and ODOT.

vi



1.0 BACKGROUND

The Advanced Regional Traffic Interactive Management and Information System
(ARTIMIS) is a regional traffic management system provided by the Kentucky
Transportation Cabinet (KYTC), Ohio Department of Transportation (ODOT), Federal
Highway Administration (FHWA), Ohio-Kentucky-Indiana {OKT) Regional Council of
Governments, and the City of Cincinnati. ARTIMIS has two major functions,
specifically, Advanced Traffic Management Systems (ATMS) and Advanced Traveler
Information Systems (ATIS). ARTIMIS serves the Cincinnati / Northem Kentucky
urbanized area and a large volume of through traffic. In June 1995, ARTIMIS began a
telephone information service as part of the ATIS function. This service, known as
SmarTraveler, is but one component of the ATIS function and is hereinafier referred to as
the ARTIMIS Traveler Advisory Telephone Service or ARTIMIS TATS. Three-digit
numbers (211 and 311) were introduced to contact ARTIMIS TATS so callers would not
have to remember or dial a seven-digit number. The 211 and 311 numbers are not a part
of the SmarTraveler component but an enhancement provided by the KYTC and ODOT.

As it becomes more difficult to expand capacity to accommodate the increase in vehicle
usage, ATIS services can alleviate many of the problems associated with traffic
congestion in urban and rural arcas. ATIS services, available in many cities in the United
States, affect certain aspects of a person’s travel behavior, such as route choice, departure
time, decision to make the trip, or mode choice. These individual traveler changes can
improve overall travel system performance by making travel less time consuming, more
convenient and improving travel time for all system users. Travel information is
available from several different sources, including radio, television, Internet, newspaper,
telephone, changeable message signs, and route guidance provided by in-vehicle
navigation systems. ARTIMIS TATS has become an important aspect of ATIS for the
Cincinnati / Northern Kentucky area.

ARTIMIS TATS provides real-time traveler information to anyone in the local telephone
service calling area who calls 211, 3112, or 333-3333. Outside of the local calling area,
travelers can dial (513) 333-3333 to reach the service. Callers can select a specific route
or route segment from the system’s main menu to receive a current report on traffic
conditions. The routes covered by ARTIMIS TATS can be seen in Figure 1. The traffic
reports are updated continuously from 6:00 a.m. to 7:00 p.m., Monday through Friday.
Construction and transit information is available 24 hours a day, 7 days a week.

ARTIMIS uses many devices and sources to provide up-to-date traffic information.
Devices include closed circuit video cameras, radar detectors, video imaging detectors,
reference markers, and inductive loops. Other sources include freeway service patrofs,
one aircraft, a network of drivers who serve as probes, police, fire departments,
emergency communicators, and construction personnel. ARTIMIS personnel are able to
provide very comprehensive and accurate ATIS functions.

? Please note that although 311 is still available, since the local telephone service provider has not cut off
the availability of that number, its promotion and advertisement has been discontinued.



Figure 1: ARTIMIS TATS Route Coverage
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ARTIMIS TATS is currently receiving over 80,000 calls per month. The calls are
approximately 65 percent landline calls and 35 percent cellular telephone calis.

However, the number of landline and cellular callers, shown in Figure 2, has fluctuated
greatly throughout the life of the service. The patterns and peaks of Figure 2 will be
discussed later. There is no cost to landline or most cellular phone users in the area, but
out-of-the-area callers may incur long distance or roaming charges. The cost to
ARTIMIS is about $0.25 per landline 211 call. There is no cost to ARTIMIS for a 333-
3333 call. Four cellular providers currently waive airtime charges for 211 access for their
customers. Two other cellular carriers are considering the same arrangement. Any
cellular customer can dial 333-3333, but airtime charges will apply.

Initially, the seven-digit number, 333-3333, was used to access ARTIMIS TATS. In
November 1995, callers in the Northern Kentucky portion of the area began to use 311,
the first such usage in the nation for traveler information. However, in February 1997,
the 311 number was reserved by the Federal Communications Commission (FCC) as a
nationwide non-emergency public agency number. The 311 number is presenily in use in
several cities including Baltimore, San Jose, and Dallas. In order to avoid potential
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conflicts and implementation issues, the ARTIMIS project sponsors decided to seek
another N11 dialing code. Subsequently in March of 1998, after action by the Kentucky
Public Service Commission and the Public Utilities Commission of Ohio, the 211 number
became available in the Cincinnati / Northern Kentucky area for travel information.
Currently, the 211 number is operational in the major portion of the urbanized area of
Cincinnati and in six counties in Kentucky. Ohio residents not in the local exchange
carrier’s (LEC) setvice area can only reach the service by calling the 333-3333 number.

On March 8, 1999, afier the Federal Highway Administration (FHW A) had prepared a
petition for a nationwide N11 dialing code, the United States Department of
Transportation (USDOT) formally petitioned the FCC for the N11 dialing code that could
be used to obtain traveler information across the United States. On April 13, 1999, an
article in USA Today presented a valid, nationwide, case for an N11 dialing code. On
April 20, 1999, the FCC issued a Public Notice on the USDOT petition, thereby formally
beginning the regulatory process to consider the USDOT petition,

2.0 PROJECT OBJECTIVES

In 1998, in response to the federal interest in establishing N11 as a national traveler
information number and a desire to evaluate the success and awareness of ARTIMIS
TATS, the KYTC initiated a research project jointly funded by FHWA, KYTC, and
ODOT. The benefits of a national N11 dialing code and the satisfaction and awareness of
the traveler information number in Cincinnati / Northern Kentucky were to be assessed
through surveying users of the system as well as a random sample of individuals in the
arca.

The following are the formal objectives that this project was created to meet:

to assess the overall satisfaction and effectiveness of ARTIMIS TATS;
to determine the general awareness of ARTIMIS TATS in the regional coverage area;
e to determine the prevalence and preference of accessing the service throngh the use of
a N11 dialing code, such as 211, versus a seven-digit number; and
¢ to determine the influence of traveler information on travel behavior.

Specifically, research and survey questions were implemented to obtain the following
information:

relative number of calls from both cellular phone and landline users;

perceived accuracy of the information received from the service;

frequency of use;

trip types (purpose) when using the service;

change in route, departure time, or destination resulting from travel information,
typical origins/destinations;

preference for 3-digit versus 7-digit number;

use of other sources of travel information;

perceived benefits received from the service;

® & & & & & & 4 @



motivations for service use;

user satisfaction with the service;

general public awareness of the service; and
personal/demographic characteristics of the users and non-users,

All of this information is to be used, among other purposes, for KYTC and ODOT to
determine if the cost of landline usage of 211 versus a seven-digit number is generating
sufficient benefits to continue its usage.

In order to accomplish these objectives, two surveys were designed and undertaken.
ARTIMIS TATS users were invited to participate in the first survey, by intercepting their
calls into the system. At that time two brief questions were asked, however, the follow-
up telephone satisfaction survey was completed within the next two weeks. The second
survey, an awareness survey, was designed as a random-digit dial survey for people in the
ARTIMIS coverage area.

This report includes an overview of the call history to ARTIMIS, the satisfaction survey
methodology, the satisfaction surveys results, and conclusions on these results. Data
from the second survey, the awareness survey, is not yet available,

3.0 CALL HISTORY

The number of calls coming from both landline and cellular phones to ARTIMIS TATS
was analyzed from the beginning of the service’s operation in June 1995, until December
1998. The analysis was performed in order to evaluate the effect of the number of calls
(cellular and landline) into the service on road reconstruction, weather conditions,
cellular phone charges to access ARTIMIS TATS, and radio and television broadcasts of
the service. The call history used in the analysis was collected by ARTIMIS and
provided to the University of Kentucky at the beginning of the study. At the time of the
analysis, ARTIMIS had four telephone nodes coming into the service. There was a
landline, Cellular Provider A%, Cellular Provider B, and an overflow node. The landline
node received calls from regular (non-cellular) phones. The Cellular Provider A and
Cellular Provider B nodes only received calls from their respective cellular providers.
The overflow node was used when a large number of calls entered the system. However,
it also received calls from newer cellular providers as well as the overflow calls from the
other nodes. ARTIMIS personnel estimated that 1.5 percent and 4.5 percent of calls
going into this node were from Cellular Provider C and Cellular Provider D, respectively.
This amount is taken away from the total number of calls into that node to find the
estimated number of overflow calls from other sources, such as landline. The number of
calls, cellular and landline, into the service fluctuated over the life of the service in
response to many of the conditions mentioned previously.

Months experiencing bad weather had a greater than average number of calls to the
service. There were very large accumulations of snow in January 1996 and February

3 Here and throughout this report the cellular phone providers are referved to in this format to avoid
advertisement or miscommunication of corporate policies.



1998 that notably increased the calls into the service. Users of the service could call to
determine the conditions of particular routes and to see if there were any incidents that
might cause delays in travel time. Figure 2 indicates that call increases during these
months were mostly from landline callers.

Roadway reconstruction is an on-going process in the ARTIMIS coverage area, as it is in
most major U.S. urban areas. Roadway reconstruction can cause lengthy traffic delays
that greatly increase the use of any ATIS service. In addition to real-time information,
ARTIMIS TATS provides continuous information on roadway reconstruction 24 hours a
day, 7 days a week for the convenience of the callers. Information that suggests that
roadway reconstruction motivates calls to ARTIMIS can be viewed in Figure 3. A large
increase in calls occurred in March 1996 when the reconstruction of I-71 began in the
area. The largest number of calls per month (106,175 calls) was reported in April 1998,
the month that reconstruction began on the Brent Spence Bridge and Fort Washington
Way (I-71) in downtown Cincinnati,

In Figure 4, a definite trend can be followed for the Cellular Provider B calls which
indicates cost also affects people’s inclination to call ARTIMIS TATS. In September
1995, Cellular Provider B began charging customers airtime charges for calls to
ARTIMIS via the 311 access number and calls to ARTIMIS decreased drastically. The
calls leveled off in 1996 for about 8 months and then again decreased in number until
Cellular Provider B stopped airtime charges for 311 access to ARTIMIS in May of 1997.
Cellular Provider B calls increased by approximately 5000 calls per month in just a few
months. This suggests that many ARTIMIS TATS users were not willing to pay for
access to the service.

When ARTIMIS TATS first began, there were generally more cellular calls than landline
calls (see Figure 5). The number of landline calls began to increase toward the end of
1995. This could have been spurred by WCPO-TV broadcasts that started in October
1995. Landline and cellular phone calls were almost equal again in the middle of 1996.
Radio broadcasts of the service were aired in August 1996 and July 1997 which seem to

- have caused a slight and short-lived increase in the number of cellular phone calls. It

appears that landline callers into the service were affected by the television broadcasts
and cellular phone callers were affected by the radio broadcasis. Beginning in

1998, the percentage of landline calls greatly increased due to bad weather and major
reconstruction projects including the reconstruction on Fort Washington Way, which led
to significant press coverage of ARTIMIS TATS. But, as stated previously, the many
peaks and changes in this graph suggest ARTIMIS TATS usage is a function of many
variables. '
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4.0 SURVEY METHODOLOGY AND INTERCEPT SURVEY EXECUTION
4.1 Survey Design

A copy of the intercept and subsequent satisfaction survey questionnaires designed by the
Kentucky Transportation Center for this evaluation can be found in Appendix A. All of
the individuals who completed the surveys were users of the freeways covered by
ARTIMIS and at least 18 years old. The intercept survey of callers into ARTIMIS TATS
was performed at the ARTIMIS Control Center in Cincinnati. Members of the University
of Kentucky Survey Research Center* (UK-SRC) intercepted calls into the service and
asked the callers a few questions before connecting them to the service. The telephone
number and the first name of those who agreed to participate in the satisfaction survey
were recorded so that they could be contacted at a later time. The main purpose of the
intercept survey was to ask the callers to participate in the satisfaction survey that was to
take place within two or three weeks after the intercept survey. The intercept survey was
also used to obtain the percentage of landline and cellular phone callers and to determine
which number the caller used to contact ARTIMIS.

The satisfaction survey was also performed by the UK-SRC. These surveys were
conducted from the University of Kentucky campus where those performing the survey
were aided by the use of computers that prompted them with the survey questions on the
screen and allowed them to enter the response. This process eliminated the need to later
enter the data into a database. The satisfaction survey, which was approximately 10
minutes long, asked ARTIMIS TATS callers about their use and satisfaction of the
TATS. Responses from this survey are the focus of most of this report. A second survey
will be a random-digit phone survey to determine the awareness of the service in the
Cincinnati / Northern Kentucky area. This survey will be conducted in July 1999,

The intercept survey was very brief. UK-SRC personnel and the Technical Advisory
Committee for the research project reviewed the intercept survey questionnaire. The
intercept survey included questions regarding the use of cellular or landline phones and
the phone number the respondents called to access the service. During the review
process some questions were removed from the intercept survey and placed in the
satisfaction survey so that the intercept survey would be less time consuming.

The user satisfaction survey was reviewed by the same individuals who reviewed the
intercept survey. Originally, the satisfaction survey contained only questions regarding
the satisfaction of the service, travel behavior of the users, phone numbers, and type of
phone used to connect to ARTIMIS TATS. On the recommendation of the Technical
Advisory Committec questions were added to address issues not mentioned in the
original satisfaction survey, as follows:

* The UK Survey Research Center conducts socially significant research with public policy implications as
well as research of theoretical or academic interest. UK-SRC has conducted more than 340 studies since it
was established in 1979, Tt uses the ACS-Query Computer-Assisted Telephone Interviewing (CATI)
system, a 16-line telephone bank, and 20 computers,

10



» respondent’s personal demographic characteristics;

» use of similar services in other cities; and

» awareness questions regarding first use of ARTIMIS TATS, telephone numbers, and
cost to the caller.

Five interviews were performed on actual respondents as a pretest and minor wording
changes were made as a result.

Two different time periods (7:00 AM to 12:00 PM and 2:00 PM to 7:00 PM) were used
for the intercept surveys. These times were chosen so the survey would intercept callers
during both the peak morning and afternoon periods of service use. The follow-up
satisfaction survey was performed within three weeks after the intercept survey so
respondents would remember agreeing to participate in the survey. The Technical
Advisory Committee for the project agreed that the UK-SRC should aim for a total of
600 completed intercept surveys and 500 completed satisfaction surveys.

4.2 Intercept Survey Execution

The UK-SRC provided guidance in the survey design process and administered the phone
surveys. The intercept survey was performed in the first two weeks of February and the
second week of March 1999. The surveys were undertaken in the morning period (7:00
AM to 12:00 PM) for four days and in the evening pericd (2:00 PM to 7:00 PM) for
seven days (see Table 1). Intercept surveys were performed every day of the week.

Table 1: Intercept Survey Schedule

Week Monday Tuesday Wednesday | Thursday Friday
February No Surveys | 10:00am- 2:00pm- | 2:00pm- 7:00am-
1*-5™ performed. | 12:00pm 7:00pm 7:00pm 12:00pm
February 7:00am- No Surveys | 2:00pm- 2:00pm- No Surveys
gh12" 12:00pm | performed. | 7:00pm 7:00pm Performed.
March No Surveys | 2:00pm- 7:00am- 2:00pm- 2:00pm-
ghy2 Performed. | 7:00pm 12:00pm 7:00pm 7:00pm

Originally, there were two weeks of intercept surveys performed with a total of 590
peoaple agreeing to participate in the satisfaction survey. Only 390 of the 590 satisfaction
surveys could be completed due to problems contacting the individuals or refusals;
therefore, more intercept surveys were performed in March to recruit more satisfaction

survey participants.

Eventually, there was a total of 1,110 people who participated in the intercept survey and
891 (80.3 percent) of these people agreed to participate in the satisfaction survey. The
satisfaction surveys were performed in February and March 1999. A total of 579 of the
individuals who agreed to be contacted for the satisfaction survey completed it. The




number of intercept and satisfaction surveys completed exceeded the number originally
deemed necessary to obtain adequate confidence levels in the responses.

There are three numbers (211, 311, and 333-3333) that can be dialed in the Cincinnati /
Northern Kentucky area to reach ARTIMIS TATS. Based on the intercept survey, the
211 number accounted for 73.9 percent of the numbers dialed into the service with 333-
3333 and 311 following at 15.9 and 9.5 percent, respectively. The relative use of the
numbers can be seen in Figure 6. Eight people did not know what number they used to
access the service.

Figure 6: Frequency of Access Number Use

@211

m 333-3333
0311

2 Dan't Know

Of the people who completed the intercept survey, 64.3 percent used a cellular phone to
contact the service. The relative percentage of callers using a cellular versus a landline
phone dialing the different ARTIMIS TATS access numbers is significant. Figure 7
shows that the cellular phone users dialed the 211 number 83.5 percent of the time
compared 10 56.6 percent for the landline calls. The greater number of cellular calls may
be due to free airtime for most cellular providers when dialing the 211 number. The 311
number is still used often by cellular providers (13.5 percent), but rarely by landline
callers (2.3 percent). The 311 access number remains serviceable as the local exchange
provider has not discontinued the availability of this number. The 333-3333 number is
used more by landline callers with 40.2 percent using that number to access ARTIMIS
TATS. Only 2.5 percent of the cellular phone users dialed 333-3333 to contact the
service. This number remains available as the local exchange carrier has to keep it
available to callers from outside its service area.
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Figure 7: Percentage of Calls to ARTIMIS TATS

83.5
®
©
= Bl Cellular
- »
@ B andline
o
jab]
o

211 311 333-3333
Access Number

5.0 SATISFACTION SURVEY RESULTS

The satisfaction survey collected information about several subjects including the
following: demographic characteristics of those surveyed, their satisfaction with the
service, issues related to a nationwide 211 traveler information number, ARTIMIS TATS
access numbers, usage patterns of the service, costs, the effects of advertising, and the
travel behavior of the callers. A detailed analysis of landline 211 calls was performed as
these calls result in a cost to KYTC and ODOT.

5.1 Demographics Description

When analyzing a service it is always important to know the demographic characteristics
of people using that service in order to improve and meet the needs of its users.
Demographic questions which pertained to the callers’ gender, age, level of education,
income, geographic location, and pattern of cellular phone usage were included in the
satisfaction survey,

The respondent’s gender was recorded by the UK-SRC without actually asking the
respondent. Respondents consisted of 62.3 percent males and 37.7 percent females. The
average age was 43 years with a range from 19 to 79 years as shown in Figure 8. Most of
the respondents had attained higher levels of education with 73.8 percent attending
college. Income levels were also relatively high. Two-thirds of the respondents were
from households with greater than $43,000 gross yearly income. Education and income
levels for the callers are listed in Tables 2 and 3.
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Table 2: Respondents’ Education Levels

Education % of Respondents
Less than H.S. Diploma 0.5
H.S. Graduate 11.4
Some College 263
College Degree 36.1
Postgraduate Work 25.2

Table 3: Respondents’ Income Levels

Household Income

% of Respondents

Less than $25,000 315
$235,000-545,000 15.1
$45,000-565,000 20.5
$65,000-$100,000 26.6

Greater than $100,000 21.1

Figure 8: Respondents’ Ages
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The location of the callers and the frequency of calls from each location can be seen in
Figure 9. The analysis was performed by using a Geographic Information System (GIS})
program and the zip code information provided by the respondents. Many of the calls
were from the urban areas closer to downtown Cincinnati. The areas in white contain no
survey respondents and generally reflect business and industrial areas.

Many of those surveyed (88.1 percent) owned a cellular phone. This is including 120 of
the 189 people (63.4 percent) who used a landline phone to call ARTIMIS TATS.
Approximately 69.0 percent of men and 65.7 percent of women surveyed owned cellular
phones. According to Figure 10, the younger respondents owned cellular phones more
often than the older respondents. Cellular Provider A and Cellular Provider B, the
providers with their own node into the service at ARTIMIS, made up 84.3 percent of the
cellular calls into the service. Cellular Provider D and Cellular Provider C had 4.5 and 3.5
percent, respectively (See Figure 11). When callers owning a cellutar phone were asked
what percentage of the time they used it to cail ARTIMIS TATS, their responses
averaged to 78.4 percent with a standard deviation of 33.0. This suggests many people
use a combination of landline and cellular phones to use the service.

5.2 User Satisfaction

The satisfaction of ARTIMIS TATS was determined through the use of several different
survey questions. ARTIMIS TATS averaged a rating of an 8.0 on a scale from one to
ten, with ten being the best. In Figure 12, the frequency of ratings from all the callers is
shown. The survey respondents rated ARTIMIS TATS relatively high. Cellular and
landline callers rated the service very similarly. Women were slightly more likely to rate
the service higher than men. A total of 81.5 percent of the callers were satisfied enough
with the service to have recommended it to a friend.

Survey respondents were also asked if they benefited from ARTIMIS TATS in any of the
following ways: saving time, avoiding traffic problems, arriving at a destination on time,
and reducing frustration. Figure 13 illustrates that a very high percentage of the users
perceived they benefited in each of these ways (71 percent said yes to all four benefits).
Callers perceived that they benefited most by avoiding traffic problems followed by
saving time, reducing frustration, and being on time. Only 6 respondents indicated they
did not benefit in any of these ways. Cellular phone users indicated they benefited more
often than the landline users.

When asked to rate the accuracy of the information provided by ARTIMIS TATS on a
scale from 1 to 3, with 1 being not accurate at all and 5 being very accurate, over 80
percent of the callers rated the service a 4 or 5 (See Table 4). The results were similar
when analyzing the ease of use on a scale ranging from 1 to 3, with 1 being very

confusing and 5 being very easy to use. Over 80 percent of callers rated the ease of use a
4 or 5 (See Table 3).
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Figure 9: Call Count Delineated by Zip Code
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Note: There are several calls shown from rural areas. Information provided by the LEC to the
KYTC shows a higher per capita number of calls from rural areas than from urban areas.
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Figure 10: Cellular Phone Ownership by Age
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Figure 12: Overall Rating of ARTIMIS TATS
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Table 4: Rating of the Accuracy of ARTIMIS TATS

Rating Frequency (%)
1 (not accurate) 3(0.5)
2 11(1.9)
3 75 (13.0)
4 272 (47.0)
5 (very accurate) 215 (37.1)

Table 5: Rating of the Ease of Use of ARTIMIS TATS

Rating Frequency (%)
1 (very confusing) 7(1.2)
2 25(4.3)
3 67 (11.6)
4 179 (30.9)
5 (very easy to use) 300 (51.8)

Even the majority of suggestions for improvements to ARTIMIS TATS indicated a
satisfaction with the service; people want more of it. Each participant was asked how
they felt ARTIMIS TATS could be improved. While many (24.4 percent) of the people
said that they could not suggest an improvement, extended service was the next most
common answer. Extended service was considered as more frequent dates, weekend-
hours with live reports, and longer hours as well as extended spatial coverage of the
system. Other suggestions related to message format and speed. Those responses and

others can be seen in Table 6.

Table 6: Suggested ARTIMIS TATS Improvements

Improvement Times Mentioned (%)

None 141 (24.4)

More Frequent Dates 64 (11.1)

More Accurate Information 61 (10.5)
Option to Bypass Messages 531(9.2)
Cover More Routes/Offer Alternate 50 (8.6)
Less Confusing Codes 44 (7.6)
Weekend Hours With Live Reports 40 (6.9)
Longer Hours 28 (4.8)
Slow Message Down 18 (3.1)
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5.3 Travel Behavior

Travel behavior includes items such as origin and destination when making the call to
ARTIMIS TATS, length of time and distance of the trip, and whether or not the trip was
made alone. This section of the report also discusses the changes in travel behavior as a
result of ARTIMIS TATS. Such behavioral changes could include taking a different
route, changing departure time or destination, opting for another mode of transportation,
or delaying the trip. Changes in travel behavior resulting from ARTIMIS TATS lead to
many system benefits.

The survey indicated that 84 percent of calls to ARTIMIS TATS are made from vehicles.
Home and work, equally, were the second most frequent origin of calls. However, people
stated that they called from work more often and from home only occasionally. Figure
14 illustrates responses to these questions regarding locations people ever call from.
Figure 15 illustrates the usual or most common location of callers and shows that most
people (70.1 percent) were in their vehicle when calling ARTIMIS TATS. Obviocusly,
100 percent of these calls were made using a cellular phone. There were also a
substantial number of people who usually called from home and work. Of those people
calling from home and work, 48.8 and 53.7 percent, respectively, were using a cellular
phone. Work was the trip destination of 40.1 percent and home was the destination of
32.1 percent, which suggests that most of the calls were home-to-work or work-to-home
related. Trip types for men and women were very simitar, with women running slightly
more errands and driving to schools more often than men. Several calls were made for
purposes other than work or home related trips, such as trips to the airport. The
frequency of trip purposes is illustrated in Figure 16.

The mean distance of the usual trips the callers were taking was 22.1 miles and the trips
took an average of 33.7 minutes. The average trip length of men versus women differed
by less than a mile with women’s trips being slightly longer. The trip length for cellular
phone users was almost 4 miles longer than landline users. Thus, individuals spending
more time in their car are more likely to own a cellular phone and to call ARTIMIS

- TATS. The respondents were asked how long in miles and minutes their trip was in order

to calculate their mean speed. The calculated mean speed of all the trips was 44 miles per
hour. This is not an unreasonable speed considering that the ARTIMIS TATS coverage
area contains both Interstates and downtown city streets and many of the calls to the
service were made during peak traffic hours.

The respondents usually made the trips alone. Figure 17 breaks down caller feedback in
which they described themselves as “always”, “mostly”, “sometimes™, or “never” being
alone while making the trip. Approximately 70 percent of the respondents always made
the trip alone. The figures suggest that carpooling is not a major factor when considering
the people who call the service and that users may have the flexibility to change routes or
departure times. However, when comparing cellular phone and landline users, celiutar
phone users are slightly more likely to be traveling with someone. Women travel with
someone more often than men do. As noted earlier, women ran more errands and traveled
to schools more often than men when calling for traffic information. This implies that
women use the service while trip-chaining more than men.
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Figure 14: Locations That Callers EVER Call From
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Figure 16: Trip Destination of ARTIMIS TATS Callers
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Figure 17: Frequency ARTIMIS TATS Users Travel Alone
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Callers who responded to the satisfaction survey were asked what percentage of the time
the information they received from ARTIMIS TATS affected certain aspects of their
travel behavior. This information is displayed in Figure 18. The route that the callers
were taking was affected more frequently than any other aspect of their travel behavior at
an average of 71.2 percent. This is a very high portion of the time that an ARTIMIS call
affects people’s routes. In addition to indicating a very positive system wide benefit this
also suggests people with alternate routes to their destination may make up a large
portion of the users than those without choice. The other common changes in travel
behavior, in descending order, include departure time, destination, delay of trip, and
mode of transportation. Few people were willing to change their destination or delay
their trip.

Figure 18: Changes in Travel Behavior of ARTIMIS TATS Users

% of Time Changed
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Taken Time Trave! Trip

5.4 Response to a Nationwide 211 Number

In order to evaluate the potential success of a nationwide N11 dialing code for traveler
information, questions were asked regarding trips to other cities and rural areas where the
N11 dialing code would be helpful in providing traveler information. The respondents
made an average of 19 trips per year to other cities where they felt they ¢ould use the
national N11 dialing code. These trips had an average length of 3 days. Only 4.3 percent
(25 people) of those surveyed had used a telephone traveler information number in
another city. Four of them lived in that city, 14 were visiting there, and 7 were just
passing through. The respondents traveled an average of 19 times a year into a rural area
where they had a need for travel information. Approximately 80 percent of the
respondents felt that they would personally benefit from a nationwide N11 traveler
information number so they did not have to know the local information service number
for each area.
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5.5 ARTIMIS TATS Access Numbers

The intercept survey determined the access numbers people used to call ARTIMIS
TATS. As noted earlier, 211 was used most often, followed by 333-3333 and 311,
respectively. Respondents in the satisfaction survey were also asked to indicate which
numbers they had ever used to contact ARTIMIS TATS. Of the 579 respondents, 78.9
percent had dialed 211, 31.6 percent had dialed 311, and 24.9 percent had dialed 333-
3333.

Of the 122 callers who had never dialed 211 to reach ARTIMIS TATS, 45.9 percent were
aware of the number. A total of 88.5 percent of the sample was aware of the 211 number,
while only 58.2 and 47.6 percent were aware of the 311 and 333-3333 numbers,
respectively. There was no significant difference between the percentage of Kentucky
and Ohio callers who were aware of each number (recall Kentucky residents had access
to a three digit number for a longer period of time). The awareness was 38.9 percent for
the 311 number and 30.3 percent for the 333-3333 access number among those who had
never used those numbers. Of those who did not own a cellular phone, 65.7 percent were
aware of the 211 number. The 211 number is the most used and recognized number for
the service.

5.6 Callers’ Use of the Service

It is also important to know how the system is utilized. This study investigated when the
callers started using the service, how many times per week they called, what time of day
they most often called, and what motivaied them to use the system. Other sources of
travel information used by the callers were also of interest. Fifty-four percent of the
callers have been using ARTIMIS just over a year. The average number of months was
13, but people claimed that they had known for anywhere from 0 to 50 months. All of
this information is shown in Figure 19.
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Figure 19: Months Respondents Have Been Aware of ARTIMIS TATS
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The calls per user of ARTIMIS TATS per week are also of interest. Calls per person
ranged from 1 to 20, with the average being 4.3 calls per week. The range of all of the
responses 18 shown in Figure 20. Most people (79 percent) call 5 or fewer times per
week. The majority of calls to the service are made during the times considered “rush
hour”, or the times when most people travel back and forth to work. Over 50 percent
commonly call between 5 and 9 a.m., and over 80 percent call between 3 and 7 p.m. So,
more people call during the afternoon “rush hour” than during the morning “rush hour”,
Times of calls are shown in Figure 21.

While calling ARTIMIS TATS may be a daily habit for some individuals, there are other
factors that influence people to call. Survey respondents were asked how often situations
such as bad weather, rush hour, running late, road construction, traffic crashes, and
special events influenced them to contact ARTIMIS TATS for traveler information.
Rush hour, traffic crashes and bad weather persuaded many people to call frequently
while special events seldom promoted the use of ARTIMIS TATS. The lower frequency
for special events could be contributed to the time availability of the service. The real-
time traffic information is only offered from 6:00 AM to 7:00 PM, Monday through
Friday, while special events usually occur on nights or weekends. The trends for all the
situations can be seen in Figure 22.
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Figure 20: Frequency of Calls to ARTIMIS TATS
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Figure 22: Mativation to Call ARTIMIS TATS
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There are several other sources that the callers turn to for travel information. The leading
source was the radio, with over 91 percent of the people using it. Television and
changeable message signs over the freeways were used by 43 percent and 66 percent of
the callers, respectively. The Intemet and newspaper were also mentioned as sources.
Fewer than 2 percent of the callers use no other source of travel information. Figure 23
indicates how many callers use each of the other sources of information.

5.7 Effects of Advertising

Use of advertising was discussed briefly in the Section 3.0. Radio broadcasts temporarily
increased cellular phone calls and television broadcasts temporarily increased landline
calls into ARTIMIS TATS. Radio was the means by which 34.2 percent of the survey
respondents first became aware of ARTIMIS TATS. Television followed at 17.3 percent.
Figure 24 also shows several other ways people learned of ARTIMIS TATS, including
word of mouth, road signs and cellular providers. The other category includes items with
very small percentages, such as the Internet, pamphlets, and miscellaneous items. There
were 26 people who did not know how they first discovered ARTIMIS TATS. Results of
this section and the call history suggest that radio and television are the most successful
means of advertising the service.

5.8 Costs and Willingness to Pay
A very important part of this analysis is cost, both to the user and to the public. There is

also the issue of whether the user’s perception of their cost is accurate. This is
meaningful from a marketing point of view. Another area of interest is the maximum
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price that the caller is willing to pay for the service. A total of 96.4 percent of the
respondents reported that it costs nothing to use ARTIMIS. Of those whao believe they
pay for the service, the average cost reported was $0.42 per call. The cost incurred by 3.6
percent of the users may be due to roaming or long distance fees depending on calling
location and/or cellular service provider.

Figure 23: Other Sources of Travel Information
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Users were asked what was the most that they would pay per call before discontinuing
use of ARTIMIS TATS. The majority, 65 percent, said that they were willing to pay an
average of $0.25 per call. A little over 6 percent would pay one dollar or more, with 3
people indicating that they would pay $3 for an ARTIMIS call.

The majority of users believe that they pay for ARTIMIS. This is in spite of the fact that
only 3.6 percent reported directly paying anything to use ARTIMIS. Therefore, many
users correctly believe that as tax payers, they indirectly pay for the service. A wide
range of answers to the question concerning who pays for the service were reported and
are shown in Figure 25.

5.9 Characteristics of the Landline 211 Users

Each time a user dials 211 from a landline phone, it costs ARTIMIS approximately
$0.25. In order to investigate this set of people and to see if they are different from other
callers, further analysis was undertaken. Approximately 19 percent of users call 211
from a landline phone. A total of 56 percent of this group were male, and 44 percent
were female. This is just slightly different than the overall usage breakdown of gender,
62 percent male and 38 percent female.

The average age of non-landline 211 callers was 43 years, while the average age of the
landline 211 users was 48. This 5 year difference could be related to the fact that fewer
users over 70 years of age own cellular phones, as seen in Section 5.1. The highest level
of education reached by the landline 211 callers was lower than that of the overall
sample. There is no significant difference in the income of the landline 211 users and the
income of the others in the sample.

There is a difference in the number of times per week the landline 211 users call
ARTIMIS. Landline 211 users call only 3.5 times per week, as compared to 4.4 times per
week overall. Also, landline 211 users call more frequently from home, about the same
from work, and less frequently from their vehicles than the rest of the users. Landline
211 users change their departure time, change their destination, and postpone their trip
more often than non-landline 211 users after calling the service. This may be because
they have not started their trip yet and can change plans much easier than those that are
already en route. Based on these results, the public receives benefits for the cost of
landline 211 calls, as users change their travel plans and potentially improve overall
system performance.

The analysis showed that the landline 211 callers do not always call from a landline
phone. Over 70 percent of the landline 211 callers owned cellular phones, but that is
considerably lower than the overall percentage of cellular phone owners, which was 88
percent. Landline 211 callers who own cellular phones reported on average calling
ARTIMIS on a cellular phone 44 percent of the time.

29



Figure 25: Who Do You Think Pays for ARTIMIS TATS?
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6.0 CONCLUSIONS AND DISCUSSION

This study consisted of a satisfaction survey conducted by telephone to evaluate
ARTIMIS TATS available in the Cincinnati / Northern Kentucky Area. The objectives
of this study were to: 1) assess the satisfaction with the service; 2) determine the
prevalence and preference of access numbers for the service; and 3) determine how
information provided by ARTIMIS TATS influences the travel behavior of its users.

In addition to evaluating ARTIMIS TATS, this study was also intended to assess the
potential benefits of a nation-wide N11 dialing code for real time local traffic
information. Real time traffic information has the potential to positively affect the
overall transportation system performance. This study found users very often change
their travel behavior, including route, departure time and destination in response to
ARTIMIS TATS information. The 211 number was the most commonly used and
recognized number and 80 percent of respondents indicated they would personally
benefit from a nation-wide N11 number. People indicated that they make on average 19
trips per year to other locations where they could use a service like ARTIMIS TATS.
Furthermore, respondents indicated in several ways high satisfaction with the service
including a willingness to pay for it. This potential use of telephone traffic information by
the traveling public in multiple areas combined with 1) the high percentage of users who
change their travel behavior due to real time information, 2) the overall satisfaction with
ARTIMIS TATS, and 3) the good recall of the 211 number, suggests a nation-wide 3 -
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digit access code for traffic information would be a benefit to overall transportation
system performance.

6.1 Traveler Service Satisfaction

Overall, the survey respondents were satisfied with the service, with an average rating of
an 8.0 on a scale from one to ten, with ten being the best. Women rated ARTIMIS TATS
slightly higher than men. Cellular and landline callers were equally satisfied with the
service; however, cellular phone users claimed to benefit more from the information
provided. Travelers perceived they benefited most by avoiding traffic problems, saving
time, and reducing frustration. The users of ARTIMIS are benefiting from the service.

ARTIMIS TATS callers rated the accuracy and ease of use of ARTIMIS TATS very
high. Survey respondents did, however, suggest several ways improvements could be
made. Mentioned most often were expanded times of coverage and a larger coverage of
travel routes in the area. Respondents also suggested that ARTIMIS make the codes
from its menu easier to remember and to dial in a moving vehicle.

The majority (65 percent) of users was willing to pay for the service, further suggesting
its value to them. This 65 percent stated an average of $0.25 was the maximum
acceptable payment for a single call. Cost perception answers suggest users are aware
that the system is publicly funded and that most users do not incur a direct cost.

6.2 Travel Behavior and Service Use

Users are aware of the various numbers to contact ARTIMIS TATS. Although Cellular
users were more likely to dial 211, many reported that they use both to contact
ARTIMIS. Respondents had been users of ARTIMIS TATS on average 13 months and
made an average of 4.3 calls per week. More people usually call in the afiernoon peak
(80 percent) than in the moming peak (50 percent). Survey respondents were motivated
to call the service by rush hour, congestion, construction delays, traffic crashes, and bad
weather. Most trips made while using the service were work-to-home or home-to-work
related, Information received from ARTIMIS TATS was much more likely to affect the
route taken than the departure time, destination, mode of transportation, or delay of trip.

6.3 Nationwide N11 Traveler Information Dialing Code

The 211 number used to access ARTIMIS TATS was the most used and recognized of
the three access numbers available. Also, 211 is very popular among cellular users since
many cellular providers allow access to the service without any airtime charges. The
number’s popularity and free airtime charges have positive implications for the newly
requested nationwide N11 traveler information dialing code. Survey respondents made
an average of 19 trips per year to other cities and 19 trips per year in rural areas where
they said they could use an N11 dialing code to obtain local traveler information.
Approximately 80 percent of the respondents felt that they would personally benefit from
a nationwide N11 dialing cade, so they did not have to know the local information
service number. Intercept and satisfaction surveys have provided information suggesting
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that the nationwide N11 traveler information dialing code would be beneficial to the

~ traveling public.

Landline 211 calls in Cincinnati / Northern Kentucky result in a cost to ARTIMIS. These
callers call less often but are more likely to change routes or delay trips. As such, there is
a system performance benefit for the public investment in landline 211. Howeyver, as 70
percent of these callers also own a cellular phone, future advertising should encourage
cellular phone use and a reduction of the cost borne by the public.
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ARTIMIS 211 INTERCEPT SURVEY

Date Time

Read only what is in bold lettering. .
Hello, my name is from the University of Kentucky Survey Research Center.
In order to evaluate the quality of service provided by the SmarTraveler telephone
information system and to improve its usefulness to callers, I would like to ask five
questions.

1. Which number did you dial to contact the traveler information system?

211 311 ___333-3333

2. Areyou calling from a cellular phone?

yes no

3. Would it be possible for us to call you sometime during the next two weeks to
ask you more about your satisfaction with the traveler information system? The
follow-up survey should only take about S minutes.

yes no, Thank you for your time. I’ll connect you te SmarTraveler
now. [Connect to service.]

If yes, continue with survey.

4. May I please have a phone number where I can reach you in order to complete
the survey?

5. May I please have your first name?

Thank you for your ceoperation. I’ll connect you to SmarTraveler now. {Connect to
SmarTraveler]
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ARTIMIS 211 SATISFACTION SURVEY

Hello, may I speak to [name of person previously contacted in intercept survey]’

My name is [##55#] from the University of Kentucky Survey Research Center. Recently you
called the ARTIMIS SmarTraveler telephone traveler information service and agreed to
answer some follow-up questions regarding the service. This survey should take less than 10
minutes, and your completely confidential feedback would be very heipful to us. Is this a
good time?

1. Are yon a licensed driver AND 18 years of age or older?
Yes : '

No ngno, end survey)
DK
REF’

2. On average, how many fimes per week do you call ARTIMIS SmarTraveler?
[Enter in # of times per week]

3. During what month and year did you begin using SmarTraveler?
[INTERVIEWER: [F THEY SAY A SEASON; TRY TO GET AN APPROXIMATE MONTH]}
[Multipunch]

Month

Year

DK

REF

4. How did you first become aware of ARTIMIS SmarTraveler’s telephone information
service? '

Internet

TV

Radio

Word of mouth

Newspaper

Other

DK

REF

Other source of awareness.

Open end

8. Overall, on a scale of 1 to 10, with 10 being the best, how would you rate the
SmarTraveler service?
[Enter in # from 1-10]

Numeric Open End |

3 Information in [ ] are instructions to those performing the survey.
¢ Used when the respondent did not know the answer to the questior
7 Used when the respondent refused to answer the question.
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6. Please tell me if you ever call ARTIMIS SmarTraveler from any of the following
locations:

Home

Work

Car/Truck

Other

DK

REF

Other location.

Open end

7. From those locations, where do you call from most often?
Home
Work
Car/Truck
Other
DK
REF
Other place.

Open end

8. What time of day do you routinely call the service? [Can answer all that apply.]
Midnight - 5:00 am
5:00 - 8:59 am
9:00 - 10:59 am
11:00 - 12:59 pm
1:00 - 2:59 pm
3:00 - 6:59 pm
7:00 - 11:59pm
DK
REF

9. Typically, where are you GOING when you make the call from [Question #7]?
Home
Work
On Business
Shopping
Errands
Other
DK
REF
Other destination.

Open end

10. Approximately how many miles is the one-way trip to this destination?
{Enter number of miles).
Numeric Open End

11. Approximately how long is the one-way trip in mirutes to this destination?
[Enter number of minutes].

Numeric Open End
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12. On that trip, how often are you driving alone? Is it:
Always
Mostly
Sometimes
Never
DK
REF

13. How often do you call ARTIMIS SmarTraveler from home, frequently, or only
occasionally?®
Frequently
Occasionally
DK
REF

14. How often do you call ARTIMIS SmarTraveler from work, frequently, or only
occasionally?

Frequently

Occasionally

DK

REF

15. How often do you call ARTIMIS SmarTraveler from your car/iruck, frequently, or

only occasionally?
Frequently
Qccasionally
DK '
REF

16. How often do you call ARTIMIS SmarTraveler from [Q J##, frequently, or only
occasionally? Frequently

Occasionally

DK

REF

How often do the following situations motivate you to cal ARTIMIS SmarTraveler:
Frequently, Occasionally, or Never:

17. Bad weather? [motivates you lo call ARTIMIS SmarTraveler]
Frequently
Occasionally
Never
DK
REF

# Questions #13-16 are only asked for those answers given in Question #6.
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18. Rush hour? [motivates you to call ARTIMIS SmarTraveler]
Frequently
Occasionally
Never
DK
REF

19. When you’re running late? [motivates you to call ARTIMIS SmarTraveler]
Frequently
Occasionally
Never
DK
REF

20. Road construction? [motivates you to call ARTIMIS SmarTraveler]
Frequently
Occasionally
Never
DK
REF

21. Traffic accidents? [motivates you to call ARTIMIS SmarTraveler]
Frequently
Occasionally
Never
DK
REF

22. Special events? [motivates you to call ARTIMIS SmarTraveler]
Frequently
QOccasionglly
Never
DK
REF

Approximately what percent of the time does the information you recewed through the

telephone information service aﬂ'ect the following:

23. The route you take?
[Enter number for percentage].

Open end

24. Your departure time?
[Enter number for percentage).
Open end

25. Your destination?

[Enter number for percentage).
Open end
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26. Your mode of transportation, such as taking the bus instead of driving the car?
[Enter number for percentage].
Open end

27. A decision to make or postpone a trip?
[Enter number for percentage].
Openend

Overall, in which of the following ways do you feel you have benefitted from ARTIMIS
SmarTraveler services:

28. Saving time?
Yes
No
DK
REF

29. Avoiding traffic problems? {a benefit of SmarTraveler, overall]
Yes
No
DK
REF

30. Arriving at your destination on time? [a benefit of SmarTraveler, overall]
Yes
No
DK
REF

31. Reducing frustration? [a benefit of SmarTraveler, overall]
Yes
No
DK
REF

32. Besides ARTIMIS SmarTraveler, which of the following other sources of travel
information do you use:
[multipunch}

Radio

Television

Internet

Newspaper

Changing message signs over the freeway

Other sources of information.

Open end.

33. Have you ever recommended the telephone traveler information service to a friend?
Yes
No
DK
REF
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34. Based on your past calling experience, please rate the overall accuracy of the
information you received on a scale from 1 to 5, with 1 being not accurate at all and 5 being
VEry accurate,

Not accurate at all

2

3

4

Very accurate

DK

REF

35. Also, please rate the overall EASE OF USE of the phone service on a scale from 1 to 5,
with 1 being very confusing and 5 being very easy to use,

Very confusing

2

3

4

Very easy to use

DK

REF

36. How could the service be improved?
Open end.

37. What phone number(s) have you used to contact ARTIMIS SmarTraveler?
[Interviewer: do not prompt, but you can verify.)
211
311
333-3333
DK
REF

38. Did you know you can dial the phone number 211 to contact ARTIMIS SmarTraveler?’
Yes

No
DK
REF

39. Were you aware of the phone number 311 previously used to contact ARTIMIS
SmarTraveler? .
Yes
No
DK
REF

® Questions #38-40 will only be asked based upon the response to Question #37.
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40. Did you know you can dial the phane number 333-3333 used to contact ARTIMIS
SmarTraveler?
Yes '
No
DK
REF

41, Do you have the ARTIMIS SmarTraveler number programmed into your phone?
Yes
No
DK
REF

42, What does it cost you to call SmarTraveler, per call?
Numeric Open end.

43. What is the most you would pay per cail before you weould stop using the ARTIMIS
SmarTraveler service?
Open end.

44. Did you know you can call 211 to reach SmarTraveler for free anywhere in the greater
Cincinnati or Northern Kentucky area?

Yes

No

DK

REF

45. To the best of your knowledge, who pays for the SmarTraveler information service?
[Multipunch; DO NOT READ CATEGORIES]

I pay for the calls

City

Ohio Department of Transportation

Ky. Transportation Cabinet/ Ky. Department of Transportation

Celluiar Phone Providers

County

Highway Department

Federal Government

Private Sources

Taxpayers

Other

DK

REF

46. On average, how many tripé a year do you travel in other cities where you could use a
service like this?

Numeric open end.
47. Approximately how many days is your average trip?'*
Numeric open end

1° Question #47 is only asked is answer to Question #46 is greater than zero.
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48. Have you used a telephone traveler information service in another city?
Yes

No
DK
REF

49. Did you live there, were you visiting there, or just passing through?"'
Lived there
Visiting there
Just passing through
DK
REF

50. Would you personally benefit from a NATIONWIDE 211 traveler information number

so you do not have to know the local information service number for each area?
Yes

No
DK
REF

51. How many times per year are you in a rural or small-town area where you wished there
was a number yon could call for iravel information?
[Enter number].

Open end

52. [INTERVIEWER: RECORD GENDER WITHQUT ASKING]
Male
Female

The last few questions are so we can see if different types of pénple have different opinion
about the service.

53. First, do you have a cellular phone?
Yes
No
DK
REF

54. Who provides your cellular phone service?'
[Enter company]).
Open end.

55. When calling SmarTraveler, what percentage of the time do you use a cellular phone?
[Enter number].
Open end

'" Question #49 is only asked if answer to Question #48 is yes.
2 Questions #54 and 55 are only asked if response to Question #53 is yes.
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56. What is your zip code?
[Enter number].
Open end.

57. What year were you born?
[Enter year 19XX].
Open end.

58. What was the highest level of education that yom completed?
Grade school (through grade 8)
Some high school education (not a graduate)
High school graduate or GED
1 t0 3 years or college
4 years of college, or college degree
Postgraduate work or degree
DK
REF

59. Which of the following best descxibes your average household annual income?
[INTERVIEWER: IF THEY SAY A NUMBER EXACTLY ON CATEGORY BREAK,
RECORD IN THE HIGHER CATEGORY]

Less than $15,000

$15,000 to $25,000

$25,000 to $35,000

$35,000 to $45,000

$45,000 to $55,000

$55,000 to $65,000

$65,000 to $100,000

$100,000 or more

Those are all the questions we have. Thank you for your time!

Respondents understanding was:
Excellent

Good

Fair

Poor
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