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PREFACE

This report was prepared under PPA UM739, Morgantown PRT

" Impact Evaluation, sponsored by the Urban Mass Transportation

Administration, Office of Technology Development and Deployment,
AGT Applications Division, UTD-60, Steven Barsony, Director. Tt
analyzes the ridership levels of the Morgantown PRT system during
its initial period of operation between October 23, 1975, and
April 28, 1976. During this period the PRT system was undergoing
opcrational testing.

The Morgantown Personal Rapid Transit System is a new type of
public transportation system which was built as a research develop-
ment and demonstration project by the Urban Mass Transportation
Administration. Consisting of three stations, 2.1 miles of two-
lane guideway, and a 45-vehicle fleet, the system began passenger
service in October 1975 (see the Bibliography for more information).

This Interim Analysis is a phase of the ongoing multi-year
Morgantown PRT. Impact Evaluation, designed to track ridership
response to the evolving PRT system. The Pre-PRT Phase of the
fmpact Lvaluation, conducted between .January and Junc 1975, recorded
travel patterns and ridership, by all modes, immediately prior to
the initiation of PRT passenger service. The Post-PRT Phase of the
Impact livaluation, originally scheduled for a similar time during
1976, was postponed until January 1977, because of the PRT oper-
ational testing program during academic year 1975-1976. The need
for this Interim Analysis arose because of the postponed Post-PRT
Phase and because PRT passenger service was provided concurrent
with the operational testing program during 1975-1976.

Many peoplc contributed to different stages of this report.
Steven Barsony, Philip Morgan, John Marino, UTD-60, David Rubin and
Raymond Shih, 1SC, provided conceptual and technical assistance in
carrying out the study. Janct Burley, Raytheon Service Company,
and Blanche Tripp, TSC, assisted in manuscript preparation,



EXECUTIVE SUMMARY

This Interim Analysis describes the PRT system ridership
levels and trends during the 1975-1976 academic year. This analysis
is a part of the ongoing, multiycar, Morgantown PR Impact
Evaluation. This Impact Evaluation has measured travel and traffic
adjacent to the PRT during the spring of 1975 and is repeating thesc
measurcements during 1977, following introduction of PRT revenue '
service. '

The Interim Analysis monitors initial PRT ridership during
academic year 1975-1976 when the PRT system began passenger
service while still undergoing operational testing. The analysis
mcasures the influcnce of system operating characteristics and
feeder service on PRT ridership. Data uare drawn.frqm West Virginia
Unijversity management reports describing PRT system operating
characteristics. Ridership volumes and trends show that:

a. Ridership by day of the week was very similar throughout
the 1975-1976 academic year; typically, on Thursdays the PRT
system carried the highest ridership. . '

b. A substantial portion of the interweekly ridership
variations can be explained by changes in the university activities:
e.g., examinations and vacations. '

c. Weekend or discretionary use of the PRT system was
relatively similar throughout the academic year.

Thus, the PRT system during 1975-1976 was a significant
transport mode for routine intercampus trips.

Since the PRT system was still undergoing operational testing,
its service was frequently quite unreliable, There were breaks
in system opcrations and shortages of vehicles in operation. ‘The
analysis measured the impact on ridership of seven operating
characteristics: fleet mileage, actual operating hours, system
availability, trip reliability, vehicle availability, downtime
frequency, and downtime duration. Of these, flecet mileage is most
related to ridership. Thus, ridership was highly responsive to the

iv
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quantity of service offered.

During January 1976, the service on the PRT system became
quitc unreliable, and repairs to the power rail had to be made,
which required a three-week shutdown. The University, therefore,
decided to offer, starting January 29, parallel bus service in
compctition with whatever PRT service might be availablc during the
remainder of the school year. In spite of this competitive bus
service, the PRT system retained 55 percent of its previous rider-
ship. Ridership was very stable, particularly in latc March and
April when PRT service became more reliable and therc were fewer
variations in daily ridership due to university activities.

These ridership behavior patterns indicate that the PRT system
was the preferred travel mode of many persons for routinc inter-
campus. trips. The currently ongoing Post-PRT Phase of the Morgan-
town PRT Impact Evaluation will report in detail the type of trips
for which PRT is preferred, the diversion of auto trips to PRT, and
the generation of trips by the PRT system,




METRIC CONVERSION FACTORS

Approsimate Convorsisns fram Motric Messares

!I'!'Illl

Approzimate Coaversicns 10 Matris Measures

Symbel

To Find

Mpitisty by
LENGTH

Whse Yos Reem

Symde)

tr |l! rt

mninulnu!mu'nnluu

Symbel

Mahiply by To Find

Whes Yos Ksow

Symbel

sl

Fhees

IIllI[lIhIIH!lIII

?

bhef
if
et
114}

25
14

LENGTH

aches
loot
rards
L1

tz%é

l:[llll

I.I.'.l.'.l.rl.‘ll‘rl".

AREA

AREA

“
IIJIIILHIIII[

Y

quire aules

Square inches
squery yands

[ A]}
12
[ X}
28

PQUEIS PRI
SQEre bLiIovetry
nocLares 110.000 »F

SR Y]

MASS (waight

llll'lllfllmllll

l'l'll'.l"llllll"l

vi

nges
PNds
short tons.

19

0.0
22

5 (1000 g

s
Miograms
tone:

2.
[H

ounces
pownds
shon tome

4

12000 )

VOLUME

VOLUME

l:lltllﬂiilMllilljl:lfmlllllim

TEMPERATURE {esact

3

] ST T

" TEMPERATURE (exsctj

Folwaninart

l'

[ ] t ‘9 s
] :
Pyl
jllﬂlﬂﬂ lmllllﬂlllllllll Illllllillﬂlllllll

t t
Illlillll‘llltlllll

Colsrs
omp e

S 9w

]
‘[IH n

'I'|'|'l'l'|'|'|'l‘|'l'|‘l‘|'I'

inchves




TABLE OF CONTENTS

Section - Page
1. BACKGROUND .t utentesenresenenenenoneoeeneneanaennns 1
1.1 The Morgantown PRT System .....ccoceeieencecnnes 1
1.2 1Initial PRT Passenger Scrvice .......cceecvveees 3
1.3 PRT Feeder Service ... .iiivrecincnannneensssns I 3
1.4 Interim Analysis ....... e eesreese s eee e 5
2. PRI RIDERSHIP ...t iernenonennnns teteesareeaanesaes e 9
2.1 OVerview ....eeveeeroosencns O 9
2.2 Daily Ridership ....ciiiiniiereniersrenntnennnns 9
2.2, 1975-1976 Morgantown PRT Ridership ...... 10
2.2. 2 Feeder Service and PRT Ridership ........ 15
2.2.3 SUMMATY +cvvveeosssnerocossssocsanssnsens 21
2.3 Ridership Trends .......... P veee. 22
2.3.1 Weekly Trends .......ceevunenoanctonannan 22
2.3.2 Summary .....cn0.0n Chesisse et ear e teene s 24
3. INFLUENCE OF PRT SYSTEM OPERATIONS ON RIDERSHIP ..... 25
3.1 OVervView .....iieeeesnnnnssotecesneansanennonsnos 25
3.2 Influence of PRT System Operating Characterls-
tics on Ridership ...cciiitreiiineteneenonrensons 25
3.2.1 Chronological Influence of System .
Operating Characteristics ..........c.0.0 25
3.2.2 1Individual Influences of System
Operating Characteristics .......vveeenne 33
3.2.3 Multiple Influence of System Operating
Characteristics .....oiiiiiiiiiiiiiisnnns 35
3.3 SUMMATY ottt eeeessaassossssonsnsanssaasasaenssoss 37
4, CONCLUSTONS ......0ueen. cieerrresseanenae fheer i 38
4.1 Overall PRT Ridership ...... cveveesennusans e 38
4.2 [Impacts of System Operations on Rldershlp ...... 39
4.3 Impact of Competing Bus Service on Ridership ... 39
APPENDIX A - PRT SYSTEM OPERATING CHARACTERISTICS AND
RIDERSHIP ... .ouus Pesesssesesrtesresonnn 41
APPENDIX B - DATA ... ...... Ceesesisre s Ciseseen e 60
APPENDIX € - STATISTICAL ANALYSES ......... Cene s Ceeeens 62
BIBLIOGRAPHY ...... careesesennrsaares st etaarearns “esee. 68

vii




Figure
1-1

1-2

2-1
2-2
2-3
2-4

2-5

2-6
2-7
2-8

A-10
A-11.

LIST OF ILLUSTRATIONS

Routes and Stops, PRT and Feeder Scervice

{October 1975-January 1976)..... DN
Routes and Stops, PRT and Competing BRus

Services (January-April 1976)...... eesaeees ceess
1975-1976 PRT Daily Ridership: Weekdays_Only .....
1975-1976 PRT Weekend Ridership............... .o
PRT Ridership by Day of Week.....................

PRT Ridership by Fare Category (October 23, 1975-
APTIL 28, 1976) ctvvueenenecnceosneneenneennnnsans

1975-1976 PRT Daily Ridership by Feeder Service:
Weekdays Only..veseeeonoeronsonteseaanesonsnns .

1975-197%5 PRT Weekend Ridership............ e e
PRT Ridership by Day of Week by Feeder Service...

PRT Ridership by Fare Category and Feeder
Service............ fee s e s et esee st nans o ouee

PRT Ridership Trends.......... Ceertiteneaiee o .

PRT Ridership and PRT System Operating
Characteristics...... et e tecesatctesataner e ans

System Availability, 1975-1976 Academic Year.....
Trip Reliability, 1975-1976 Academic Year........
Vehicle Availability, 1975-1976 Academic Year....

Downtime Duration, 1975-1976 Academic Year.......

Downtime Frequency, 1975-1976 Academic Year......

Actual Operating Hours, 1975-1976 Academic Year..
Fleet Mileage, 1975-1976 Academic Year...........
1975-1976 PRT Daily Ridership.......cceevveeeens

1975-1976 PRT Ridership by Feeder Service...... ..
PRT Ridership by Fare Category......... EEEERRRERR
PRT Ridership by Fare Category, by Feeder Service

viii

11

-12°

13

14

16
17
18

19
23

26

49
50
51
52
53
54
55
56
57
58

59



LIST OF TABLES

Table _ Page
1-1 MORGANTOWN PRT SYSTEM SERVICE AND PRT IMPACT
EVALUATION . oottt i it i nansenassoreosattaonasoans 8
3-1 CORRELATION COLEFFICIENTS BETWEEN PRT RIDERSHIP
AND PRT SYSTEM OPERATING CHARACTERISTICS.......... - 34
3-2 THEE INFLUENCE ON PRT RIDERSHIP OF PRT SYSTEM
OPERATING CHARACTERISTICS. . ..cvveviireneeenannnnn 36
A-1 SUMMARY OF 1975-1976 PRT RIDERSHIP................ 42
A-2 SUMMARY OF 1975-1976 PRT SYSTEM OPERATING
CHARACTERISTICS. ..t tv v ieevnororenenatrsrancccans 43
A-3 SYSTEM OPERATING CHARACTERISTICS AND RIDERSHIP
BY DAY . ..o iiieitierensnnnassosssensonserosoaassas 44
B-1 CODE SHEET - INTERIM ANALYSIS.........c.ccveeenen 61
C-1 CORRELATION MATRIX, SYSTEM OPERATING CHARACTERISTICS
AND RIDERSHIP (BUS FEEDER SERVICE) ............... 65
C-2 CORRELATION MATRIX, SYSTEM OPERATING CHARACTERISTICS
AND RIDERSHIP (COMPETING BUS SERVICE) ............ 66
C-3 STEPWISE LINEAR MULTIPLE REGRESSION, SYSTEM
OPERATING CHARACTERISTICS AND RIDERSHIP........... 67

ix/x






1. BACKGROUND

1.1 THE MORGANTOWN PRT SYSTEM

The Morgantown Personal Rapid Transit system currently has
threce stations, 2.1 miles of two-lane guideway, and a 45-vehicle
fleet. The stations are Walnut, located in the downtown area of
Morgantown; Becchhurst, on the main downtown campus; and Engineering,
on the suburban or Evansdale campus of West Virginia University.
As a result, this three-station system primarily serves inter-
campus trips.

The three-stution system jnitiated PRT passenger service during
October 1975. [Passcnger service was provided as part of the 1975-
1976 ycar-long PRT operational testing program. During this
operational testing program, PRT system operating characteristics
varicd. as a fesu]t of problems the system had and as system availa-
bility increased. System operation improved as system improvements
were tested and implemented.

The three-station PRT system represents Phase I of a proposed
five-station PRT system (Phase 11). The Phase 1 PRT system is
composced of Phase IA and Phase IB. Phase IA was completed in 1972
with the construction of the three-station guideway, installation
of a control system, and acquisition of five vehicles. In Phase
1B, completed during the summer of 1975, a 45-vehicle fleet was
delivered, operational testing was completed, and revenue passenger
service hegan.

Construction of the Phase [l PRT system will hegin in the
spring of 1977 and is expected to be completed and available for
passcenger service by September 1979,  The Phase 1l PRT system will
add two stations, and up to 33 additional vehicles, PRT vehicles,
and control and power distribution systems, The additional stations
at Medical Center and Towers will expand the PRT service configura-
tion to provide downtown-to-Medical Center service, as well as
intercampus service. It should be noted that the West Virginia
University Medical Center, with its 600-bed hospital, is the major

regional medical facility and a major employer for the areca.
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1.2 INITIAL PRT PASSENGER SERVICE

huring academic year 1975-1976, the Morgantown PRT system
provided PRT passenger service on the three-station Phase [B system.
Initial PRT passenger service was scheduled to provide weekday
service during 13 hours from 7:30 a.m. through 8:30 p.m. beginning
October 27, 1975, Weckend service was scheduled from 9:30 a.m,
through 3:00 p.m. Saturdays and Sundays. However, the service
operated was less than that scheduled. During the initial months
of passcnger service, the actual hours of operation were less than
those scheduled because the system was cxperiencing winter problems
and other start-up problems.

The coincidence of operational testing and passcnger service
caused the PRT service to vary in its reliability and in the number
of hours it was available. It is necessary to measurc the cffect
of dilffering levels of system availability and reliability to
~asscss levels of PRT ridership in the 1975-1976 academic year.

1.3 PRT FEEDER SERVICE

When PRT passenger service was initiated in October 1975,
the cxisting fleet of 15 West Virginia University campus buses
was redeployed to provide feeder service to PRT stations. On any
day, approximately 10 to 12 buses were in service. Additionally,
when the PRT system was not operating, the bus fleet would provide
" substitute service to all locations on both campuses.

The campus buses provided feeder service to the PRT to comple-
ment PRT operation according to the two routes depicted in Figure
1-1. There was a feeder service, operating on S-minute hecadways
to the lingincering Station from Towers (a large undergraduate
dormitory on the BEvansdale campus) with stops at the Agricultural
Scicences Building and Allen Hall. Additionally, there was a shuttle
service operating on 15-minute headways between Coliseum and Medical
Center, both of which have large parking lots, stopping en route
at the Engineering PRT Station, Allen Hall, and the Towers
‘dormitory.



When the PRT system expericnced shutdowns, the campus bus [lect
provided intercampus substitute service. Buses would leave rom
Campus Drive (downtown campus) at S-minute headways lor Lvansdale
Campus and Mcdical Center.®

When PRT service was introduced, no bus service was provided
between PRT stations during the hours that the PRT system was
operating. This arrangement meant that the bus did not compcte
with the PRT for riders during PRT operating hours. The University
provided PRT feeder service from October 23, 1975, through January
28, 1976.

Increasingly wintery weather caused difficulties for the PRT's
operation and resulted in route alterations to the bus feeder
service. From January 29, 1976, through April 28, 1976, the bus
service resumed its former scrvice to all campus destinations
which had existed for many years, prior to PRT passcnger scrvice.
Figure 1-2 shows the route covered when the pre-cexisting inter-
campus bus scrvice was resumed. llowever, the campus buscs adapted
the route to stop adjacent to two ol the three PRT stations, rather
than their former stops. Tor example, the bus stopped at thc PRT
Engineering Station rather than at the Engineering Building located .
across the road. The buses did not serve the downfown, off-campus,‘
Walnut Street PRT Station.

The bus, therefore, operated competitively with the PRT. This
route revision established the bus as a modal competitor to the
PRT. Tt should be recognized that use of the PRT, undecr the
competing bus situation, meant the passenger'tolcrated wait and
possibly transler time in order to ride the PRT (or a portion of
his trip.

This analysis is designed to usc the shift in bus scrvice to
highlight PRT ridership patterns. PRT ridership, when therc was
only feeder service, represents the captive intercampus travcl
flow. PRT ridership with competing bus service represents choice
travel between campuses.

* "PRT Guide to Riding the Personal Rapid Transit System, Daily

Atheneum, West Virginia University, October 3, 1975,

4



) In summary, PRT passenger service during the academic vear
1975-1976 is analyzed according to the two configurations of the
bus service. The bus service between October and January is called
"leeder Service"; service between January and April is called
"Competing Bus Service."

1.4 INTERIM ANALYSIS

This Interim Analysis monitors and analyzes ridership responses
.to the introduction of PRT passenger service. Because the intro-
duction of passcnger service occurred simultancously with the PRT
system's operational testing program, the Interim Analysis examines
initial ridership response in relation to the varying levels of
system operation occurring at this time.

Recognizing the shift in feeder service, the design of the
Interim Analysis focuses on comparison of two time periods:
October 23, 1975, through January 28, 1976 which represents PRT
opcration with campus bus feeder service; and January 29 through
April 28, 1976, when PRT operated simultaneously with a competing
bus service which served many of the same destinations.

The structurc of the Interim Analysis is as follows:

a. Description of PRT ridership as it cvolved during
academic year 1975-1976.

b. Wecekly trends in PRT ridership, including the influence
of cxogenous ecvents.

¢. PRT ridership as affected by altered fecder service.

d. The impact of system operating characteristics on PRT
ridership.

The interim Analysis is a component of the ongoing, multi-
ycar Morgantown PRT Impact Evaluation. The Impact Evaluation has
been developed to measure public acceptance of a fully automated
Personal Rapid Transit system and to determine the cventual applic-
ability of such a system. The primary componcnts of the Impact
Evaluation rccord conditions prior to and following PRT revenuce

service.

k¥ |



rable 1-1 places the Interim Analysis within the Morguntown
- PRT Impact livaluation and the transportation services ol fered.
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Z. PRT RIDERSHIP
2.1 OVERVIEW

This section describes PRT ridership in two ways: mean daily
ridership and weekly ridership trends. Mean daily ridership is

presented for the academic year 1975-1976 as influenced by the
-fecder service, intra-week variation, and fare structure.

The following table summarizes the data presented on daily
PRT ridership in Section 2.2.

PRT RIDERSHIP

MEAN DAILY INTRAWEEK ' FARE
RIDERSHIP RIDERSHIP CATEGORY
1975-1976 Figs. 2-1 Fig. 2-3 Fig. 2-4
Academic Year § 2-2
By Type of Figs. 2-5 Fig. 2-7 Fig. 2-8
Bus Service & 2-6

The second way to cxamine PRT ridership focuses on weckly
trends in PRT ridership. Weekly trends reveal the devclopment of
incremental ridership as well as the impact of exogenous or
university-calendar influences on emerging PRT ridership trends.
The ligures in Section 2.3 explicitly reference notable exogenous
cvents in relation to the PRT ridership trend.

2.2 DAILY RIDERSHIP

PR ridership is measured as total mecan daily passcngers
during the 1975-1976 academic year, Additionally, the influence
of the alternative PRT feeder service is presented, DNaily rider-

ship is discussed in three ways:

)



a. Daily mean, maximum, and minimum ridership;

b. Intra-week ridership which specifies ridership for average
Mondays, Tuesdays, etc. Because a university activity pattern
typically follows an alternate-day class schedule, day-to-day
continuity cannot be assumed;

c. Fare structure which is a proxy way to measure student
versus non-student PRT ridership. During 1975-1976, West Virginia
University students paid a transportation fee of $10 per scmester
upon registration and were issued PRT passes. Although passes were
available to others for the same fee, most non-student users paid
a one-time fare of 25¢.

2.2.1 1975-1976 Morgantown PRT Ridership

Mean daily PRT ridership during academic year 1975-1976 was
3,303, with a maximum of 10,588 and a minimum of 88 riders.
Alteration in the bus service lowered mean daily ridership levels
during the second semester from 4,220 to 2,295 (see Appendix A).

It is useful to delete weekends and university vacations, due
to the reduced operating hours in the former case, and lack of
demand in the latter case. With these deletions mean daily PRT
ridership was 4,203, with a high of 10,588, and a minimum weekday
ridership of 627 (see Figure 2-1).

Examining weekend usage during the 1975-1976 academic year
shows a mean daily ridership of 811 with a high of 2,414 and a low
of 88 passengers (see Figure 2-2).

It is necessary to examine PRT ridership by day of the week
because in a university each day has a distinct schedule. During
the 1975-1976 academic year, the highest mean daily ridership
occurred on Thursdays when the PRT system carried an average of
4951 riders. Fridays had the lowest weekday average ridership of
3,762 (see Figure 2-3).

Ridership by fare category, a proxy for user characteristics,
shows that student use (multiple fares) far surpassed non-student
use (single fares). Student use averaged 3,083 riders per day. It
is interesting to note that, following the end of spring break

10
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" DAILY RIDERSHIP
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(March 7, 1970), student use gradually incrcased (see Appendix A).

Non-student ridership did not vary as much as student ridership.
Mcan daily non-student use is 246 passengers. Figure 2-4 shows
that on weekends single fares averaged 40 percent of total rider-
ship, whercas on weekdays non-student ridership represented 5 per-
cent of the totals.

2.2.2 leeder Service and PRT Ridership

Recognizing the PRT feeder service alteration which bhegun on
January 29, 1976, and lasted throughout the spring, it is illustra-
tive to compare ridership under the differing feeder service
conditions described in Section 1. It is assumed that there were
no alternatives to the fall semester's PRT feeder service and that
the spring semester's competing bus service enabled the rider to
choose between the PRT and the campus bus.

Ridership volumes are compared for the alternative PRT feeder
services. Figures 2-5 through 2-8 show ridership under both
conditions to highlight the impact of the alternative feeder
services.*

When there was PRT feeder service, PRT ridership climbed
rapidly in early November, and decrased around the Thanksgiving
recess. Ridership peaked again just before the Christmas recess.
January- showed increasing PRT ridership. Average daily ridership
while there was PRT feeder service was 4220, with a peak of 10,588
and a low of 88.

After conversion to the competing bus service, PRT ridership
dropped off rapidly. Following the spring break in early March,
PRT ridership increased steadily during the remainder of the
semester. Mean daily ridership was 2,295, 55 percent of the mean
ridership during the earlier period. Maximum daily ridership was
5,867; 55 percent of the earlier peak and averaged'3,100 on days
when the system operated for at least 12 hours. The minimum daily
ridership was 243,

"Statistical tests of significance between ridership levels by
feeder service arce described in Appendix C.

15



g

XINO SAVANIIM IOTAYIS ¥3IAITd 19 JIHSYIATY ATIVA Ldd 9L6T-SL6T 'S-¢ TdNIIA

.»avzoz pue Keptaa 3soarau ay3 uo
dTysaaprx A1Tep ueau Y3 SB PIIBWIISD ST ATYSIIPIX
puayeaam !{ATuo diysaaprx Aepydam surejluod 0..:53 STYL

IDIANIAS SNE ONRILIAKOD JOIAYIS ¥3aA33a

9261 ‘82 Wdv 0L §.61 °‘€Z 120 KOUJ JIHSY3IAIY A1IVE

Y yn WL D T L EE@EEFEE.‘F -0

\# 80°000Z

| < “ E

| S

— 00°00081

Gte Allvo

-
r
=

d1HSY

16



dIHSYIATY aANINFAM Lid 9£61-S:6T °9-7 TWNOIL

*pa33TWO ST 4dTYsSIapTta >mvxmm3 ! fepung pue
Kepanjes yoeo 103 dTysaispTx sjuosaxd 2anbTI STUL

TOIAYIS snd 9ONILIJWOD IDOIAYIAS YIaI3a
g9J61 ‘82 Yd¥ DL S261 ‘€2 120 WOYJ JIHSUIQIY NNS m~<m

! v 3 - 19D
» Y yn 8 NYS 3 APM »

. -23° 601
19°e0?
. 0d°¢<
be-tov

: * 90°00%
. 22°00%

- 30°00¢

- - 09°008
20°008

L]
19 A71v0

¢

" ooso0tt
20°0021 ¢
00° 005t o
03°90%1
. 207098:
. 00°0081
(.04 1.¥4)
. a8° 099t
. 2070861
60" 0002

17



8000.00 r
7000.00}-

6000.00}—

5000.00f

4000. 00}~

DAILY RIDERSHIP

3000. OOL

2000. OOH_

1000. 00—

0.0

| ] | l ] |

FIGURE 2-7,

MON TUE WED THU FRI SAT
RIDERSHIP BY AVERAGE WEEKDAY

LEGEND: —— FEEDER SERVICE, OCTOBER-JANUARY
~--  COMPETING BUS, JANUARY-APRIL

PRT RIDERSHIP BY DAY OF WEEK BY FEEDER SERVICE

18



IDTAYIAS uIadId ANV AA0LILYD JAVd Ad dIHSYAAIY l¥d "8-7 FUNOIid

6Z XUYANVL - 3IDIAYIS SNd ONILIAWOO

]

46T ‘8T TIHdY OL

926! '8Z ¥dY L S261 ‘€2 LJ0 WOU4 S3YVI 101/
¥ Byn 8 N

S3¥Y3 379N
A TTTL TSI -.n-v-”rﬂ ¥

9L6T “8Z RYVANYL OL

15 40 39YLIN3JH3

G161 ‘€2 ¥IAOLO0 - IDIAYIS ¥IQILJ

<
A

-30°0L

3°ce

as°0s

=00° 8¢

=90 0%

=00 08

$3444 IWI0L/3NUNIS %

19



llowever, there was no significant difference in mean ridership
levels on Saturdays and Sundays with differing feeder services.
Thus, statistically, there were similar weckend usc-levels through-
out the 1975-1976 academic year. Weckend travel is likely to be lor
discretionary purposes. The continuing similarity of weckend PRT
travel volumes revecal the utility of the PRT for such purposecs.
(Figurc 2-06).

PRT ridership by day of the week had a similar profile during
both feeder service configurations., [Peak ridership occurrcd on
Thursdays, 5,934 and 2,984; and lowest ridership occurred on Sundays.
(Figure 2-7).

The distribution of PRT ridership throughout the five-day

wcek shows the relative level of use remained the same, despite a
decline in volume as shown in the following table.

PRT FEEDER SERVICE COMPETING BUS SERVICE
Weekday (October-January) (January-April)

Total Proportion Total Proportion

Ridership (Percent) Ridership (Percent)
Monday - 58,331 19 23,541 16
Tuesday 67,945 23 33,591 23
Wednesday 66,751 22 32,803 22
Thursday 59,341 19 32,487 22
Friday 53,173 17 25,831 17
Total 305,547 100 148,253 100

The similar distribution of weekday PRT ridership suggests
that the PRT modal split is not determined by daily course assign-
ments or the university calendar. It is likely that individual
modal choice contributed to the similarity in this distribution.

Analysis of ridership by fare category, which represents
student versus non-student ridership, shows that student ridership
declined 48% due the changed feeder service. Mean daily student
ridership declined from 3981 to 2095 during the period of competing
bus service.
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Non-student PRT ridership declined relatively less, averaging
246 and peaking at 967 in November 1975, when many used the PRT to
attend university athletic events. Daily non-student ridership
during the period of competing bus service declined only 20 percent,
peaked at 553 and averaged 199.

In interpreting the smaller decline in non-student ridership
during the 1975-1976 academic ycar, it must be noted that thesc
riders generally were not cligible to use the PRT hus scrvices which
required a pass. The decline, based on avarage non-student rider-
ship during the two time periods, represents the impact of the
winter weather on PRT system operation (see Figure 2-8).

2.2.3 Summary

PRT ridership in 1975-1976 had the following characteristics:

a. Mean daily ridership was 3,303; excluding weekends and
university vacations, mean daily ridership was 4,203.

b. Mecan daily ridership was 4,220 with PRT feeder service;
2,295 with competing bus scrvice: a 45 percent decline.

¢. Mean daily ridership was highest on Thursdays (4,591) and
lowest on Sundays (707). Thursday ridership averaged 5,934 with a
fecder service; 2,894 with a competing bus service: a 51 percent
decline in volumec on Thursdays. Sunday ridership averaged 894 with
a (ceder service; 498 with a competing bus service: a 38 percent
decline.

d. Mean daily student ridership ("multiple fares'") was 3,083.
Mcan daily student ridership with a feeder service was 3,981; 2,095
with a modal competitor service: a 48 percent decline.

c. Mean daily non-student ridership ("single fares™) was 246,
Mcan daily non-student ridership with a feeder service was 289; 199
with compecting bus service.

[t is necessary to view PRT ridership volumes in terms of the
feeder service offerced. While the campus bus operated as a PRT
feeder only during the fall, the PRT served all student, non-auto,
trips hetween its three stations. Maximum ridership volumes during
the fall represcent the student travel-demand at that time.
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However, with the realignment of the campus bus to provide
campus-wide service as well as service to PRT stations, the student
chose between travel on one vehicle to his destination versus
transfer- and wait-time to board a PRT vchicle. The 45 percent
decline in PRT ridership, when the hus provided competing secrvice,
highlights the attractiveness of the PRT, which was deliberately
selected for its qualities relative to the bhus.

2.3 RIDERSHIP TRENDS

PRT ridership was examined to determine how it varied on a
weekly basis throughout the 1975-1976 academic year. Average daily
ridership per week was examined in terms of trends and the occurrence
of exogenous events. Ridership is expected to increase in weekly
increments as riders and potential riders hecame more familiar with
this radically new truansportation alternative.

2.3.1 Weekly Trends

Average daily ridership per week was quite variable through
January 28, 1976. A review of exogenous events occurring during
this time accounts to some degree for the marked differences.
Thanksgiving occurred during the week of 11/24 and the PRT-system
was shut down for four days to permit staff vacations. On Saturday,
12/7, the PRT system operated between 7 and 10 p.m. to carry people
to the basketball game. Final exams during the weeks of 12/8 and
12/5 caused more irregular and infrequent student travel on campus.
Christmas vacation officially began 12/20/75 and lasted until
1/4/76 (see Figure 2-9).

Following a ridership peak during the week of 1/12/76, the
beginning of the semester, the PRT had difficulty operating in the
winter climate, particularly on 1/12, 1/16 and 1/30. This resulted
in decreased system reliability, fewer operating hours, and there-
fore, ridership declines.

In order to compensate for the service degradation duc to
climate, on January 29, 1976, the campus bus was rcaligned to
provide full coverage service to all points on the campus.
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During the week of 2/2 the students voted negatively on a
rcferendum to increcase their transportation fec from $9 to $25
per semester. This increase was requested to mect estimated PRT
operating and maintenance costs during the academic yecar 1976-1977,

Winter wecather problems again causecd a system shutdown [rom
2/19 through the spring vacation. The PRT system resumed operation
on 3/8/76.

System ridership was remarkably stable during March and April.
There was a slight decrease during the week of April 12, 1976, the
last week of classes during the spring semester.

2.3.2 Summary

Examination of weekly ridership trends reveals the following:

a. PRT weckly ridership was more variable during the fall
semester than the spring semester, ,

b. T[Lvents on the university calendar account for much ofl the
ridership variability between weeks.

¢. Between March 8 and April 28, 1976, when the university
schedule and PRT operations were both quite routine, PRT ridership
was very stable, averaging around 2,500 riders per average day per
week.
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3. INFLUENCE OF PRT SYSTEM OPERATIONS ON RIDERSHIP
3.1 ()VI-Z.RVIF.W

Section 3 relates PRT ridership to system operation to assess
how operational features influenced ridership. System operation
is measured by seven variables and the influence of each on rider-
ship is analyzed separately as well as in combination. System
operating characteristics during academic year 1975-1976 are
described in detail in Appendix A.

The influence of PRT system operation on ridership is presented
in threc different ways to reveal the influences of system operation
on ridership:* 7

a. Depiction of the chronological evolution of ridership with
cach of the seven system operating characteristics. These analyses
show the emerging dependence or independence of ridership in
relation to system characteristics.

b. Examination of the individual influences of each of the
seven system operating characteristics (system availability,
downt ime deviatioh, downtime frequency, actual operating hours,
and fleet mileage) on ridership.

c¢. Estimation of the simultaneous influence of all seven
system operating characteristics on ridership.

PRT ridership is presented according to the two distinct time
segments used to describe ridership volume in Section Z: PRT feeder
service (October 27, 1975 - January 28, 1976) and competing bus
service (January 29, 1976 - April 28, 1976).

3.2 INFLUENCE OF PRT SYSTEM OPERATING CHARACTERISTICS ON RIDERSHIP

5.2.1 Chronological Influence of System Operating Characteristics

Ridership volume per day and each of the seven system
operating characteristics were plotted graphically for the 1975-
1976 academic year. These double graphs show simultaneous shifts

- .
The text in Section 3 summarizes many statistical analyses. See
Appendix ¢ for presentation of the graphic and statistical results;
this material references rclevant subsections in Scction 3.
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in both ridership and system operating characteristics (see Figure
3-1). The following trends are apparent:

a. System availability achieved constant levels during
spring 1976. Ridership also demonstrates less variability, although
volumes were lower. '

b. Trip reliability increased throughout the academic year,
and by spring, had little variation. This corresponds with de-
creased intra-week ridership variation.

c. Vehicle availability varied markedly throughout the
academic year. However, ridership most closely paralleled vehicle
availability during the weeks of December 8, and January 12 and
19, periods of harsh weather when there was PRT feeder service.

d. Suprisingly, ridership volume showed no parallels with
average length of downtime per day. However, ridership does
parallel, in an inverse manner, the daily number of downtime
events during both types of feeder service.

¢. [xcluding days just prior to and following university
vacations, ridership varies with actual operating hours, particularly
during December and January. The relationship is obscured in
February, following revision of the feeder service, but becomes
apparent after spring vacation.

f. Ridership appears to parallel closely fleet mileage. The
period of PRT feeder service shows the volatility of both these
measurements, whereas the competing bus service period shows the
emergence of a more stable relationship between ridership and
and flecet mileage.

3.2.2 Individual Influcnces of System Operating Characteristics

All the system operating characteristics have statistically
sipnilicant relationships with ridership during both fecder
services, cxcept lor downtime duration during competing bus service.
Statistical analyses reveal that the likelihood of these relation-
ships occurring by chance alonc is 5 percent of the time (sce
Table 3-1). | |
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Additionally, fleet mileage and actual operating hours had
the strongest statistical relationship with ridership during both
feeder services. Appendix C contains the intercorrelations between
all system operating variables.  The analyses suggest the following:

a. Increases in fleet mileage and actual operating hours,
as proxies for system service and accessibility, are major en-
couragements to system use, . |

b. Conversely, the smaller and declining relationship between
mean length of delay and ridership suggests ridership is least
affected by length of a system delay.

c. The decreased relationship between system availability and
ridership suggests that, with a competing bus service, riders were
able to select an alternative mode. .

d. The constancy of the relationship between trip reliability
and ridership suggests that passengers quickly perceived system
operating characteristics and adapted their travel patterns ac-
cordingly.*

3.2.3 Multiple Influence of System Operating Characteristics

It is useful to examine simultaneously the multiple impacts
of thesc seven system operating characteristics on PRT ridership.
The multiple impacts are measured during the operation of both
types of PRT feeder service (see Table 3-2).

Fleet mileage alone accounts for the largest proportion of
variation in PRT ridership, which is consistent with the results
of the correlational analysis. However, the cumulative set of
system operating characteristics varies by feeder service, despite
the pfimacy of fleet mileage. Two points should be noted: during
the spring semester under a competing bus feeder service, system
operating characteristics accounted for more of the PRT ridership
variance; additionally, the increments of variance in ridership
accounted lor hy the sccond and subsequent system operating
characteristics are quite small, which suggests that thesc nmcasures

iA blinking light on the PRT station roofs indicated system break-
downs. " Also, it has been mentioned that students occasionally
called the PRT offices prior to traveling to inquire about PRT
system functioning.
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are not independent. The following interpretations are offered:

a. Under modal choice conditions, ridership became more
sensitive to system operating characteristics, as evidenced by
the stronger statistical relationship between system operating
characteristics and ridership.

b. The small increments of variance accounted for by the
additional system operating characteristics suggest any one of
these characteristics could be used as representative of the set
of seven in relationship to ridership, without losing much
statistical accuracy. It may be possible to estimate impact
on ridership based on only one system operating characteristic.

3.3 SUMMARY

The influence of the PRT system operating characteristics on
ridership is summarized as follows:

a. During academic year 1975-1976, the day-to-day variability
in system operating characteristics and ridership diminished,
although ridership continued to be responsive to system operating
characteristics.

b. All seven system operating characteristics are related

to ridership levels; fleet mileage has the strongest relationship

with ridership.
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4, CONCLUSIONS

The analysis describes PRT ridership volumes during initial
passenger service and specifies the factors that influenced it.
When PRT passcnger service became available during the academic

year 1975-1976, the system was still undergoing operational testing.

This resulted in service interruptions and reduced hours of oper-
ation. In January 1976, when severe winter weather strongly
impacted PRT system reliability and a three-week shutdown for a
system retrofit became necessary, the University decided to
operate the campus bus service on the same routes as in prior
years, and in direct competition with the PRT system.

In order to recognize the significance of exogenous influences
on PRT ridership, the conclusions focus on three topics: overall
PRT ridership, the impact of system operations on PRT ridership
and the impact of bus competition on PRT ridership.

4.1 OVERALL PRT RIDERSHIP

a. The PRT system was used for routine trips between the

two campuses throughout the academic year.
b. When the PRT system was the only transit system between
the two campuses and fully operational, it carried ridership

comparable to the bus ridership in the pre-PRT study: 10,500
maximum PRT riders in fall of 1975 versus 10,252 average bus
ridership in spring of 1975.%

¢. Throughout the year, even with competitive bus service,
the daily and weekly variations in PRT ridership correcsponded
significantly to changes in the campus activity levels.

Daily ridership volumes on the intercampus bus j j

0 service
predated PRT service are reported by S.E.G. Elias e; athlggT
Impact Study, Pre-PRT Phase, Volume I -- Travel Analysis:

Morgantown, West Virginia Universit March 197 1
UMTA/MA-06-0026-76-11.,1, pp. 52. °- Final Report
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4,2 IMPACTS OF SYSTEM OPLERATIONS ON RIDERSHID

4. Varjations in system operation influenced the availability
and dependability of PRT service; however, when PRT operations
became more regular towards the end of the 1975-1976 academic year,
ridership stabilized correspondingly.

. " b. The seven system operating characteristics measured were
highly interrelated and therefore appear to have relatively similar
influences on ridership.*

¢. Jlleet milcage, or supply of service, had the strongest
statistical relationship to ridership volumes, as one would expect
in a demand-responsive system.

d. Ridership is least affected by average length of system
downtime per day.

e. The constant relationship between trip reliability and
ridership volume suggests passengers perceived system operating
characteristics and adapted their travel patterns.

f. Ridership is more responsive to system operating -
characteristics when there is modal competition,

4.3 IMPACT OF COMPETING BUS SERVICE ON RIDERSHIP

a. When the PRT had operational difficulties during severe
winter weather, bus service between the two WVU campuses was re-
established. This service was in direct competition with the PRT
system. This service was an exogenous event which allowed com-
parison of PRT ridership under captive and modal choice conditions.

b. The fall 1975 ridership volumes, with no modal alternative,
represent PRT captive ridership. Maximum daily ?RT ridership
during this period was 10,588 for days when the PRT was fully
opcrational. This ridership measures the basic levels of demand
for intercampus travel.

*The scven system operating characteristics are fleet milcage,
actual operating hours, system availability, trip rcliability,
vehicle availability, downtime frequency, downtime duration.
befinitions arec presented in Table 3-1.
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c. After hanuary 28, 1976, the campus bus provided service
hetween both campuses. At this time the rider could choosc between
bus or PRT scrvice. PRT ridership averaged 3,100 per day during
this period when the system was fully operational. This shows I'RT

service was chosen over bus service by many students,

d.  PRT ridership during fall 1975 and through January 2R
1976 represents the base market for the PRT system. PRT ridership
after January 28, 1976 may represent gencrated travel duc to system
featurcs such as reduced waiting time, vehicle spced, comfort, and
attractiveness compared with the bus alternative.

Operational testing of the PRT was completed and regular
revenue service begun in August 1976. During the 1977 spring
semester, the Post-PRT Phase of the Impact Evaluation is being
conducted and ridership is being measured. Verification of the
modal split and trip generation fcatures of the PRT will be
available from the results of the Post-PRT Phase of the Morgantown
PRT Impact Evaluntiun.?*

¥ .
The Post-PRT Phase of the Morgantown PRT Impact FEvaluation is

being carried out by contract with West Virginia Uni
(DOT-TSC-1316). g versity
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APPENDIX A
PRT SYSTEM OPERATiNG CHARACTERISTICS AND RIDERSHIP

Figures A-1 through A-7 graphically present PRT system
operating characteristics during academic year 1975-1976. This
data includes weekends and vacations. Figures A-7 and A-8 show
daily ridership during the academic ycar. Table A-1 describes
1975-1976 ridership. Table A-2 summarizes the descriptive
statistics for the seven system operating characteristics. Table
A-3 contains the source data on system operating characteristics
and ridership reported for each day. Finally, Figures A-9 through
A-11 describe PRT ridership by feeder service, by fare category,
and by both feeder service and fare category.
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TABLE A-2. SUMMARY OF 1975-1976 PRT SYSTEM OPLRATING

CHARACTERISTICS
System October 23, 1975 to January 29, 1876 to
Operating 1975-1976 January 28, 1976 April 28, 1976

Characteristics Academic Year (Bus Feeder Service) (Competing Bus Service)

System Availability

Mcan/S.0. .80/.18 .74/.20 .88/.14

Max imum 1.00 1.00 1.00

Minimum .06 .06 .29
Trip Reliability

Mean/S. . .99/.01 .99/.01 .99/7.01

Max imum 1.00 1.00 1.00

Minimum .94 .94 .97
Vehicle Availability

Mean/S.D. 16.4/4 16/4 17/4

Max imum 26.8 26.8 26.7

Minimum 5.5 6.2 5.7
Downtime Duration

Mean/S.D. .5/.5 .57/.5 .4/.55

Max imum 2.81 2.67 2.81

Minimum 0 0 0
Downtime Frequency

Mean/S.D. 3.6/2.9 4.5/2.8 2.7/2.7

Max imum 13 13 13

Minimum 0 0 0
Actual Operating Hours

Mcan/$.D. 9.3/3.6 8.8/3.6 10/3.6

Max imum 22.4 14.4 22.4

Minimum .5 .5 3.9
Fleet Mileage

Mean/S.D. 1675/777 1582/765 1778/784
* Maximum 3527 2962 3527

Minimum 65 121 65
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APPENDIX B
DATA

The data used for the Interim Analysis has been extracted .
from the Weekly Conveyance Dependability Summary. This is a
management summary of the PRT system operating characteristics
recorded by West Virginia University to monitor the operational
testing status of the PRT system. TSC coded and statistically
analyzed the ridership and system and service variables.

N

This study employs secondary analysis of this existing data’
source. It must be recognized that the data was originally
collected for the purpose of operational monitoring by West
Virginia University, not for ridership analysis, The original
purpose of the data collection constrains this analysis by limiting
the range of variables available.

This management system reporting format contained sufficient
information on system availability and on total and student/non-

student PRT ridership on a daily basis to allow data to be extracted.

Table B-1 contains the code sheet used to extract variables.
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TABLE B-1. CODE SHEET — INTE

RIM ANALYSIS

61

CODING FIELD
COLUMN DESCRIPTION FORMAT SIZE
1-3 Record ID 001 3
4-7 Date 1023 4
8 Day of week 1=Mon 2=Tue
3=Wed 4=Thur
5=Fri 6=Sat 1
7=Sun
9-13 Scheduled
operating hours 09.50 S
14-18 Actual
operating hours 08.85 5
19-23 Downtime 13.04 5
24-25 Downtime events 21 2
26-30 Average downtime 11.06 5
31-36 System availability 0.9815 6
37-42 Trip reliability 0.9947 6
43-48 Conveyance
dependability 0.8436 6
49-50 Maximum no. of vehicles '
available 23 2
51-52 Minimum no. of vehicles
available 14 2
- 5§3-56 Average no. of vehicles
available 18.2 4
57-58 Number of vehicles
opcrated 26 2
59-00 No. of vehicles removed
due to failure 11 2
61-065 IFleet mileage 12583 5
66-069 Single fares 1292 6
70-74 Multiple fares 3151 5
75-79 Total no. of
passengers 6



APPENDIX C
STATISTICAL ANALYSES

Appendix C contains details of the statistical analyscs upon
which this report is based. Following the report sequence, the

statistical analyses are presented for Sections 2 and 3 separately.

In Section 2 analyses were conducted to determinc whether the
changes in mean daily ridership resulting from feeder service
changes were statistically significant (p<.05). Determining
statistical significance at p<.05 reveals whether the results
obtained would be found less than 5 percent of the time by chance
alone.

The Welch Test was applied to determine whether the diffcrence
between two time series was significant (p<.0S5), less than, or
equal to what could bo expected to occur less than or equal to §
percent of the time. With the Welch Test there is no need to
assume the two series are equal. The Welch Test has the following

form:
t=x] -x; -t
2 2
‘[Sl 52
+
n ns

Where:

fl,slz and n are sample mean, sample variance and sample size of
population 1 (one); Xos 522 and n, are sample mean, sample variance
and sample size of population 2 (two); and ¢ is a constant.

Significance testing was applied to the data in Figures 2-5
.through 2-8. Following are the results: ,

a. Figures 2-5, 2-6: There'is a significant decline in mean
daily PRT ridership following conversion of feeder service to
competing bus service, t= 5.33, df=145, p<.05. There is a signifi-
cant decline in mean weekday PRT ridership following conversion of

feeder service to competing bus service, t=7.09, df=106, p<.0l.
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There is no significant difference between mean daily rider-
ship levels on weekends (Saturday and Sunday) following conversion
of feeder service to competing bus service. The results for
Saturdays and Sundays, respectively, are t=,95, df=18 and t-1.68,
df=17.

b. Figure 2-7: There is a significant decline in mean daily
PRT ridership for each weekday following conversion of the feeder
service into competing bus service. The results for the mean
Monday ridership is t=2.51, df=19, p<.05; for mean Tuesday rider-
ship, t=3.61, df=21, p<2.01; for the mean Wednesday ridership,
t=3.11, df=21, p<.01; for the mean Thursday ridership, t=3.4, df=
18, p<.01; and for the mean Friday ridership, t=2.78, df=19,
p<.01l.

c. Figure 2-8: There is a significant decline in mean daily

. student ("multiple fare") ridership following conversion of the

feeder service to competing bus service, t=5.29, df=145, p<.01.

Therc is a significant decline in mean daily non-student
("single farc") ridership following conversion of the feeder service
to competing bus service, t=3.47, df=145, p<.01l.

In Scction 3 the influence of system operating characteristics
on PRT ridership is measured by calculating Pearson product moment
correlation coefficients and a stepwise multiple regression.

Tables C-1 and C-2 present correlation matrices which contain
correlations between all combinations of the seven system operating
characteristics and ridership. The blank spaces in the matrices
could contain mirror image values; these are omitted for clarity.

NData used to construct the correlation matrices represent weekdays
and weckends.,

Table C-3 presents the details of the results of stepwise
multiple lincar regression analyses of the simultaneous influence
on PRT ridership of PRT system operating characteristics. This
table reveals only those system operating characteristics which
have a statistically significant relationship (p<.05) with the
criterion or dependent variable, ridership. Each of the system
operating characteristics included in Table C-3 represents an
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increment of variance explained in the dependent variablé, rider-
ship.

This analysis must be interpreted cumulatively and according
to the sequence presented. [t needs to be emphasized that those
variables chosen by stepwise multiple linear regression are the
best set of variables for the purpose of predicting total PRT
system ridership. In no way does it imply that the variables
not included are not essential or less useful than those favored
by us. They may well be useful in evaluating PRT system performance
in areas other than ridership.
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TABLE C-1. CORRELATION MATRIX, SYSTEM OPERATING CHARACTERISTICS
' AND RIDERSHIP (BUS FEEDER SERVICE}*

)

o >
- 5 o S
t -] [g] Q £
o - = z 2 Q
] e o =] (ad -]
'° 5 3 =2

Z o z 3 o ® o
m ) w o + ]
e - e e t) §~ ct a
oy o Y g ® oa = 5y
o o o ~ o - o
- P ot ® c = - '-t
Lo =t [ al t [ Q [ 14
[ ) b s - = = Lot =
~+ ot ot o 0 ~ 9 o8
~< < < S ~< W o o

System Availability

Trip Reliability 83

Vehicle Availability 80 83

Downtime Duration -37 -29 -27

~Downtime Frequency 31 48 41 ~-15

Operating Hours 85 68 59 -31 43

Fleet Mileage 77 62 65 -26 45 86

Ridership 62 49 46 -21 39 79 83

- * All correlation coefficients are statlstlcally significant, p £.05

The values presented should be read with a decimal point in front
of the number; values range between + 1.00 for perfect correlation;
with 0 representing no correlation. .
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TABLE

c-2.

CORRELATION MATRIX, SYSTEM OPERATING CHARACTERISTICS
AND RIDERSHIP (COMPETING BUS SERVICE)1

<
wn (1]
~< = o
o+ — 6 5 %
o) - s T 5 o
g o o 3 (a4 o
o=} + [ (1} ez}
> > (g 2 = b
< o < 3 o o o
® o ® o ~ o
. - e 1} g + =
- - = (=) = =4 e
® ® ® £ o () = o
o o o - ) = @
b pte [ add ” : :: Lo "’
= - = -+ 0 o o n
[ [N [ e = = e =
~+ ~+ o+ . Q 0O o] L e
~< ~ < =] ~< n ® o
System Availability
Trip Reliability 89
Vehicle Availability 71 70
Downtime Duration -33  -14* 10*%*
Downtime Frequency 02* 26 17* o2*
Operating Hours 65 65 45 -17% 35
Fleet Mileage 61 59 39 -20 30 87
Ridership 46 48 37 -14% 43 84 g7

* All correlation coefficients are statistically significant,

p%.05, except those designated with an *.

1 See footnote on Table C-1.
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