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ABSTRACT

The benefits of using web-based longitudinal panels for customer satisfaction studies are
described based on the experience of such a study for NJ TRANSIT’s rail customers. The paper
notes numerous benefits of this method over cross sectional studies, including more robust
statistics, better understanding of customer satisfaction, and the ability to analyze customer
satisfaction trends.

A variety of innovative internet technologies are also described that add value to the
study by ensuring data quality, timeliness, reductions in respondent burden, less random error in
respondent answers, and techniques to pair qualitative data to quantitative analysis. Online
geocoding of respondents’ origins and destinations is also described as another aspect of the
survey which provides NJ TRANSIT more value from the study.

The paper describes the details of how the study was implemented for NJ TRANSIT and
reports on some results as an example of the beneficial aspects of the study design.

INTRODUCTION

Customer satisfaction studies are conducted by many major organizations, including those who
provide transportation services. Typically, customer satisfaction studies are carried out using
repeated cross-sectional sampling of customers. Satisfaction scores are compared across these
repeated cross-sections. Differences in satisfaction scores resulting from perceived changes in
service are measured, but the measurement is confounded in part by differences between the
cross-sectional samples. Demographic differences can be accounted for by weighting the
samples so that they are equivalent, but there are significant differences in satisfaction scores
between individuals that are not explained by demographic or other easily-measured
characteristics. The result is that relatively large samples are required to measure changes in
customer satisfaction over time.

Longitudinal panels offer a potentially attractive alternative to repeated cross-sections for
measuring customer satisfaction. Measuring changes in satisfaction of the same individuals from
one period of time to another eliminates the confounding caused by variations between the
different individuals in repeated cross-sectional samples (1). The result is that the sample sizes
required to measure differences in customer satisfaction can be much lower in panel surveys. In
addition, panels provide opportunities to directly determine the reasons for those changes.

Longitudinal panels can be administered using a variety of methods. For transportation
studies, intercept recruiting is an efficient approach to assembling panels. Although telephone
and mailout/mailback instruments are commonly used, web-based instruments can be a highly
cost-effective alternative for many applications. Web access has increased significantly across
the population and it is possible to construct demographically-representative panels from among
those who have web access. In addition to their cost-effectiveness, an important advantage of
using web instruments with panels is that the time required to complete and analyze data from a
survey wave can be dramatically reduced.

The work described in this paper is a web-based longitudinal panel survey developed for
NJ TRANSIT’s commuter rail customers. It was designed to be a continuous survey, providing
monthly data on customer satisfaction. It uses web-based technologies to invite respondents from
one of three panels each month and to administer a customer satisfaction survey. The resulting
survey data monitor customers’ concerns on a monthly and even daily basis, as study data are
continually being received from respondents throughout each month.
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Web-based survey technology allows for great flexibility in obtaining both quantitative
customer satisfaction responses, such as typical satisfaction scores, and qualitative responses,
such as written answers to open-ended questions which are used to explain why quantitative
scores have changed. This is a critical part of the study because the reasons for change in
satisfaction scores can be quickly understood when they are paired directly to responses from
open-ended questions.

Advanced web-based survey technologies also allow for a number of innovative features
that improve data integrity and currency. These features include online geocoding of origin and
destination data, automatic updating and querying of train schedule data so that respondents can
select only valid trains in their surveys, and full validation of responses to questions. Web-based
longitudinal panel survey instruments can be designed in ways that minimize respondent fatigue.
This is accomplished using a number of techniques that, for example, require respondents only to
confirm that various aspects of their travel have not changed since their previous survey.

BACKGROUND

The NJ TRANSIT ePanel Customer Satisfaction Study was conducted to provide continuous
monthly and quarterly tracking of NJ TRANSIT commuter rail riders’ satisfaction along 65
satisfaction measures. These measures had previously been tracked in surveys conducted less
than annually using cross-sectional sampling with handout/handback paper questionnaires.

The ePanel study measures rail customers’ satisfaction scores in what NJ TRANSIT calls
“functional areas,” which include questions related to parking, boarding stations, destination
stations, train scheduling, and customer service. The survey also measures “key-driver areas,”
which include on-time performance, personal security, employee performance, fares, and
mechanical reliability. The study provides the ability to segment the customer satisfaction
measures based on different train lines, destination markets, customer demographics, stations,
etc.

NJ TRANSIT’s ePanel was designed to answer specific questions about commuter rail
customers on a continuing basis:

m  What are the trends in customer satisfaction and what factors influence these trends?

m  On which train lines within the NJ TRANSIT system is customer satisfaction
changing? In what direction are these changes, how big are the changes, and why are
they occurring?

m  What are customers” main concerns? Where does NJ TRANSIT need to improve?

m  Where are customers satisfied? What performance does NJ TRANSIT need to
maintain?

To address these questions, a longitudinal panel study plan was developed in July 2002 that was
driven by a monthly survey that began in September 2002. This survey collected customer
satisfaction data every month from one of three separate customer panels (Table 1), which were
each comprised of approximately 4,000 participating respondents. Each panel respondent was
surveyed four times a year at three-month intervals, giving NJ TRANSIT new monthly customer
satisfaction data throughout the year and allowing them to track customer satisfaction trends and
customer origin and destination patterns. Respondents were asked to take a survey only once
every quarter, reducing respondent fatigue and also giving respondents enough time between
survey waves to notice service changes.
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Table 1--Panel/Wave Structure

Panel
Month 1 2 3 Wave
Sep-02 Survey
Oct-02 Survey 1
Nov-02 Survey
Dec-02 Survey
Jan-03 Survey 2
Feb-03 Survey
Mar-03 Survey
Apr-03 Survey 3
May-03 Survey
Jun-03 Survey
Jul-03 Survey 4
Aug-03 Survey

The panel structure shown in Table 1 enables the study to provide longitudinal satisfaction
analysis of the same respondents every four months. This is a very powerful aspect of the study
because the changes over time for each respondent vary only due to that respondent’s change in
satisfaction, and not due to cross sectional differences or use of different personal rating scales
between respondents. This is called a “matched pairs” statistical design and can only be used in
longitudinal studies by definition:

Pairing involves matching up individuals in two samples so as to minimize their

dissimilarity except in the factor under study. For example, in pre-test/post-test studies,

each subject is paired (matched) with himself, so that the difference between the pre-test

and post-test responses can be attributed to the change caused by taking the test, and not

to differences between the individuals taking the test (2).
The above definition describes the type of sampling design used for this web-based longitudinal
study; in this case the “test” is the experience of riding NJ TRANSIT trains for the previous three
months.

The actual study process consisted of recruiting respondents into a central database using
a variety of methods. Once respondents’ names, email addresses, and sample information
(boarding station, alighting station, frequency of use) were in the main database, they were
assigned to one of the three panels discussed above and sent a survey invitation at the appropriate
time for each of their four surveys.

THE WEB-BASED SURVEY INSTRUMENT

The survey uses a web-based, multi-paneled, and multi-waved customer satisfaction
questionnaire which has a number of sections. The questionnaire first obtains background
information about respondents’ current NJ TRANSIT travel, then the survey presents 65
customer satisfaction attributes for respondents to rate. It continues by asking general customer
satisfaction questions (would you recommend NJ TRANSIT to a friend, etc.) and also
determines respondents’ origin and destination locations, and ends by asking additional
background questions and demographics.
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The 65 customer satisfaction ratings are crucial to determining where NJ TRANSIT is
performing well and where improvements are needed on their rail system. Ratings are on a scale
of 0 to 10 (with O labeled “not at all acceptable”, 5 labeled “acceptable,” and 10 labeled
“excellent”), with the option to answer not applicable (Figure 1). Data validation was used for
many questions, such as the customer satisfaction questions (Figure 1), to ensure quality data and
complete responses. Wording is customized for each respondent on many of the survey screens
as well. For example, in the screen shot below, the question asks about “parking at Woodcliff
Lake Station” instead of simply saying “your boarding station” (Figure 1). Wording
customization makes the questionnaire clearer for respondents and by extension improves data
quality.

Figure 1--Example screen showing customer satisfaction attributes rating

TRANSIT —— —
N""““"“" ‘ Bia_i! ﬁllstﬂjmer' (RN T T T i 7 el
Satisfaction e-Panel -
How do you rate your parking experience at Woodcliff Lake Station?
L Gl acceptable excellent
acceptable p
v v v
NSA o 1 2 3 4 a li] 7 8 9 10
Parking space availability O ¥ (] I I R T T I |
Parking lot lighting @) @ @ o O o © O O O O o
Parking fees O @] @] O © 0O 0 0O O ¢ O ©
Ease of parking payment @) @ @ o O o © O O O O o
OVERALL RATING OF PARKING O O O O © 0O 0 0O O ¢ O ©
NSA o 1 2 3 4 a li] 7 8 9 10
A A A
next ---= RISl acceptable excellent
acceptable
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Origin-Destination Data Collection

An important part of the study for NJ TRANSIT was to obtain origin and destination
data. To accomplish this, respondents are asked to geo-locate their origin address by using a
point-and-click map, a street address, a business name, or an intersection search. A screen shot of
the map search is shown below (Figure 2).

Figure 2--Map Search Screen in the Rail ePanel Survey

TRANSIT

W\ Rail Customer
Satisfaction e-Panel

Zoom in by clicking
on the map.

|map by hiaps On Us; Dacta (c) 1954-2002 Tele atlas Morth America. Inc, |

<11»

The location of the respondent’s final destination is collected by similar means.
Regardless of the type of geo-location search used (map, address, business, or intersection), a
latitude and longitude for each origin and destination is determined. These are then automatically
coded into the proper NJ TRANSIT transportation analysis zones (“TAZs”) using an online
point-in-polygon routine. Therefore, NJ TRANSIT receives immediate real time access to fully
coded origin-destination data with TAZs already attached to the data.

Another important function of the survey is determining what train the respondent rides.
This task is more difficult than it might appear, because information about the respondent’s
current trip must be obtained in order to know what schedule to display. Respondents are asked
the appropriate questions to classify them into four categories: frequent weekday rider, frequent
weekend rider, infrequent weekday rider, and infrequent weekend rider. Once the respondent
type is known, the survey then asks the respondent what train they used and then displays only
the relevant trains for their station and day of week (Figure 3).
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Figure 3--Schedule Page in the Rail ePanel Survey

VT W\ Rail Customer
Satisfaction e-Panel

Tummms || semmmel 8

Which train do you usually board at Woodcliff Lake Station for a typical weekday trip?

(Please select from the list below. If you can't find your train in the list below, pick the
train nearest the time you travel. You may need to scroll down to see the whole list.)

Departure Time Train Number

O 5154 AM 1600
O 6126 AM 1602
O 6:55 AM 1604
O Ti22 AM 1606
® 7:39 AM 1608
O 7151 AM 1610
[ 5] 8:18 AM 1612

For assistance call 1-888-292-9639 ext. 121

or email epanel@rsginc.com How can 2 cents improve our transit system?

When it's your 2 cents!

Anchoring

The differences between a respondent’s first survey and their subsequent surveys are
subtle, but important, and serve three main purposes: 1) to deliver respondents more efficient
second, third, and fourth surveys by asking them only to confirm answers from their previous
surveys when the answers are unchanged (Figure 4); 2) to use “anchoring” so respondents know
how they rated satisfaction measures in the previous survey wave, helping them make new
judgments based on their previous answers; and 3) to ask respondents “drill down” questions that
request a written explanation of rating differences between the previous and current survey.
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Figure 4--Example of Confirmation Page in the Rail ePanel Survey

[ TRANSIT

“* W\ _Rail €ustomer
Satisfaction e-Panel

e || sss--

The last time you weare in e-Panel, you described the following weekday trip:
Daparture timea: b:23 A

.
# Deparfure staliomn: Park Ridogee
« Destination statlon: Teterboro
= Line: Pascack valley Line

# Direction: Towands Hoboken

before we continue, do you currently make the same kind of trip?

Ly Yas
o, 1 still ride M Transit trains, but my travel patterns have changed
Please specify why your travel patterns have changed:

{e.q., changed jobs, moved, etc.)
Mo, Uhae informmation aboul roy Urip is incoreect

Mo, 1 have stopped riding N Transit trains

naxt -

For assistance call 1-888- 200 9638 ext. 121
or email epaneEraginc.com

How can 2 cents IMprove our Fansit system?
When it's your 2 cents|

“Anchoring” is a technique used in the second, third, and fourth survey waves to enable
respondents to see how they previously rated their customer satisfaction attributes (Figure 5).
Anchoring is used to ensure that a changed answer is in response to a change in service, and not
because the respondent has forgotten how they previously rated the service. Respondents are
focused on the change in service, reducing the random error in the measurement of this change.
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Figure 5--Example Screen showing "Anchoring" functionality: Arrows indicate the rating given in the previous survey
wave

NTRANST Er——— S——
B ‘ Bla_il_ cl‘!s‘@ma"’ (RYT T T & i I T 1 1 rall
Satisfaction e-Panel ‘- . = '
* Indicates what you answered the last time you were in e-Panel.
How do you rate your parking experience at Park Ridge Station?
(CIEET acceptable excellent
acceptable p
v v v
NSA o 1 2 3 4 5 6 7 8 9 10
Parking space availability @) @) O c © O ¢ O O ¢ © O
Parking lot lighting ] O O c o O ¢ O O G © O
Parking fees O O O C 0 O ¢ O & O O O
Ease of parking payment ] ] O c o O ¢ O O G © O
OVERALL RATING OF PARKING O O O C 0 O ¢ O & O O O
NS A 1} 1 2 3 4 a3 i} 7 8 9 10
A A A
next - UEGEEEL acceptable excellent
acceptable

Drill Down Questions

“Drill downs” are open-ended questions that are asked to determine the reasons for a
respondent’s change in satisfaction ratings. Drill downs provide the unique longitudinal ability to
ask respondents a qualitative question that is directly related to a changed rating score. The
differences between the 65 satisfaction scores from each respondent’s previous survey and their
current survey are calculated and the ten largest differences in satisfaction scores are determined
(differences can be both positive and negative, so absolute value is used). If there are ties, then
enough satisfaction questions to obtain up to ten are randomly selected. If there are fewer than
ten differences (i.e. if the respondent did not change their answer in ten or more questions from
their previous survey), then only those differences that do exist for that respondent are shown.
Once the ten questions with the highest absolute differences are determined, respondents are
asked why they changed their answers to these questions using open-ended comment boxes
(Figure 6). Again, changes can be either positive or negative, as NJ TRANSIT wants to
understand both what is working and what is not.
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Figure 6--Drill Down Questions Screen in Rail ePanel Survey

= Rail Customer |.u=
h}llllllln e-Panel L-a-s

Please tell ws wivy you leel difterently about the 10 issaes fsted befow, Click next” when you
mre ready bo conlinue, PLEASE NOTE, you may need 1o soroll down bo the ‘next’ button

Yous rating for Parking space availability af Mounisds Wew Station went Trem 1 o 7
Mease tell us why wour answer kas changed $o we can coabinee o work on Improving
service,

Fous rating for Owerall rating of Mountads View Sation weal frem 3 to 9,
Heass 1ol us why your snswer has changed so we can contines Lo week sn Improving
SarviCe.

Four rating bor Gverall safely went from 1 1o &,
Please (el we why your answer kst changed so we can contines to work en improving
sarvice,

Fous rating for Overal porsonal secuity woenl Tram 1 to 5.
Heace Dl us why your snswer kas changed so we can coalinee to work en improving
sErVECE.

Your rating for Parking foes af Mooataln View Station went from | i 5,
Please Lell ws wiy your answr bas changed so s can contines o work on improving
SHFvRcE,

Fowr rating for Cleanfivess an-board W1 TRANSIT S trades wont from 4 to 8,

Plaase 1ol ws wiy pour answer has changed so we can conth o work e inaprowing
snrvice,
Your rating for Freq timely ts at M tain View Station went from 3 to 7.

Please tell us why your answer has changed so we can continue to work on improving
service.

Your rating for Overall rating of NJ TRANSIT's public communication went from 0 to 4.
Please tell us why your answer has changed so we can continue to work on improving
service.

Your rating for Overall rating of N] TRANSIT's trains went from 5 to 9.
Please tell us why your answer has changed so we can continue to work on improving
service.

Your rating for Parking lot lighting at Mountain View Station went from 1 to 5.
Please tell us why your answer has changed 50 we can continue to work on improving
service.

The results of the drill down questions are revealing as they are related directly to the changes in
satisfaction scores. For example, it was noted in the data that a significant drop in on-time
performance occurred during the months of December 2002 to February 2003 on the Northeast
Corridor Line, likely due to a scheduling change from the addition of the Montclair-Boonton
Line. Using one of the many web reporting tools in the study, NJ TRANSIT staff could
understand why respondents indicated this drop in score. This tool can be used to segment drill-
down answers by peak/off-peak, line, train number, wave number, and origin or destination
stations (Figure 7). It should be noted that on-time performance improved from wave 2 to wave 3
in the study, rebounding after NJ TRANSIT corrected the problem (the understanding of the
problem was developed, in part, from this study) (Figure 8).



Spitz, Pepper, Chakravarti, Adler, and Niles

Figure 7--Drill Down Results Screen, On-time Performance Comments on NEC Wave 2

NN Rail Gustomer
Satisfaction e-Panel

T ——

wave 7 (Dac 02 - Fab 0X)

SFARCH COMMENTS FIFLD:

Search

Chm&: fromn bast aEvey Currest scove Dl Cinrmnent

® Search Lexl:
QUERY DATABASE:
Question Lime Peakf OffPeak
Oin-tima pardormance at boarding staticn | | NEC w ALL -
Boarding Daestination Train &
ALL b ALl v AL v

10 L1} service delays
Since before Thanksgiving 746 train is lafe almost every day, aften as much as
=8 L] 200 enimutes late. | haven't made it Eto work: on time for 2 months now, | noticed
a Jot of commubers Fom the 7:446 now have to cabch the caler 7:22
g 1 Because most services fom WYP 1o Humslvon after & pin ave kate by 5-10 mms
on the averags

Dhring Mo, and Dec. it has been a rare day when that train i not at leasz 10
n o minutes kate and on afew ccassions it has been 45 minutes kate. We went from
leal problems to just mot running at al Vou can bet your meney that the tran i
late 4 out of 5 days. Thes is not acceptable
=7 L] Trains run far behind schedule every day of the week

&5 o This past 2 to 3 weeks, all the train waas late 5-10 pemates almost every single
day. Once am comes, show gomg especially m bound tram before the tunnel
Dhring mcrming rash bow i cold weathey waims are ahnost abwvays delayed. This
puts more pressEe on seat mvalabiity and konger wait times on the platform

-6 4 Whide ca-tme performance duarng cold weather may be subject to switchgear

] Dona

11

These are
specific NEC

comments for on-
time performance
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More positive comments
in this wave for NEC on-

Figure 8-Drill Down Comments for On-time Performance on NEC Wave 3 time performance
5 5 Because trains are no longer consistently late.
Recently I have noticed that the train I take at 858 am {5 on time most of the
5 6 time and it is reaching Penn station, NY at the scheduled time of arrival This has
improved my commute.
- g The on time performance has improved for my train over the last couple of
- month at Princeton Junction
5 5 The morning train (8:00am leaving MetroPark) is about 80% on time
The trains are coming more on time now. Still a few minutes late, but better than
5 6 6 months ago. However, this answer might be scewed due to the fact that it is
good weather now.
- s Most of the days, the trains run on time and arrive destination without significant
- - delays. The delays are usually rare these days.
- g The 4:36 train is now changed to 4:31 and is almost always on time. The change
- helps the commute
5 8 In the last few months, the trains have rarely been delayed
Trains have lately been arriving and departming from Princeotn Junction, at least
5 8 from my observations, right on time. I have noticed that there are still delays for
peak direction travel, however.
- - The trains have actually been on time lately. Maybe 1 or 2 instances of minor
- delays.
- 10 YOU TELL ME? TRAINS ARE RUNNING LIKE CLOCKWORK! GOOD
- JOB!
6 9 Majority of arrivals and departures are on time compared to too many in delays
the past.
2 g on time performance has dramatically improved since the last survey. trains have
only been late may be twice in the past month due to singal issue.
9 9 The 748 am departure went from almost always late to almost always on-time
For assistance call 1-888-292-9639 ext. 121
or email epanel@rsginc.com How can 2 cents improve our transit system?
When it's your 2 cents!

SURVEY SAMPLING AND ADMINISTRATION

The survey sample was designed to be representative of NJ TRANSIT’s commuter rail
customers. Previous research had indicated that web availability among those customers was
over 90%. While it would have been possible to provide web kiosks in the train stations to allow
universal access to the survey, sample weighting was used instead to ensure that the sample was
representative of the customer population.

The sample was recruited using rail station intercepts. A marketing campaign was
conducted in August 2002 by NJ TRANSIT in advance of the field intercept work. The purpose
of the marketing was to develop interest among riders in the study and to attract respondents. NJ
TRANSIT publicized the study with posters on the trains and in stations, “seat drops” of
informational materials on trains, crew announcements made on trains and in stations, and a
press release to local newspapers. NJ TRANSIT’s communication department developed the
marketing campaign called “2-cents” and produced graphics that were included in the posters
and seat-drop pamphlets with web site contact information (Figure 9).
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Figure 9-- Marketing Graphic for the Study

How can 2 cents
improve our transit system?

When it's your 2 cents!

MITRANSIT ‘%L

Sample Plan

The entire study recruitment database was split into three panels, consisting of approximately
9,000 recruits each, from across the entire NJ TRANSIT rail system. The sample plan was
developed using ridership data from a 1999 study of rail riders conducted by NJ TRANSIT.
These ridership data were adjusted to provide weekend ridership and to account for stations
added since 1999.

Based on the ridership and variance data from this 1999 study, the number of completes
required per station to obtain 95% confidence plus or minus 5% error for satisfaction measures
for each train line in the study was calculated. For most train lines with ridership over 5,000, a
sample of 390 per panel was used. The 390 represented a sample that was known to obtain 95%
confidence plus or minus 5% error based on the 1999 study’s variance statistics. However, some
lines with small ridership require smaller samples, such as the Atlantic City line and the
Montclair-Boonton Line.

Sample recruitment methods

Panel members were recruited throughout the entire NJ TRANSIT rail system covering all lines
at all train stations and on-board trains during the first three weeks of August 2002. Potential
panel members were recruited using targeted goals for respondents at each train station in the
system, based on system ridership. The recruiters distributed 60,000 hand-out—hand-back
recruitment surveys in stations, on the platforms, and on-board the trains. These short surveys
asked for name, email address, day and evening telephone numbers, boarding station, frequency
of NJ TRANSIT travel, and whether the traveler’s destination station was New York Penn
Station (Figure 10).
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Figure 10--Hand-out—Hand-back Recruitment Survey

TRANSIT
M The Way To Go. ‘

Market Research
One Penn Plaza East, Newark, NJ 07105

Dear Rail Customer,

If you would like to participate on our e-Panel please fill out this form and return it to the recruiting agent on-
board this train....

Name: Email address:

Day phone: Evening phone:

(Please write clearly and give us complete information so we can contact you. Thank you.)

How many round trip trips do you make on NJ TRANSIT trains?
14 or more round trips per week 111 round trip in 2 months
[11-3 round trips per week [l Less than 1 round trip in 2 months
[11-3 round trips per month

From which station did you board this train?

Are you going to New York Penn Station? [1Yes [JNo

For information call: 1-866-3TAURUS, or, visit our website and click: www.surveycafe.com/epanel

The recruiter noted the station and/or train number to verify the information. Anyone

interested in joining the study could quickly fill out the brief survey and return it to the recruiter.

These completed surveys were then input into the centralized project database via an online
recruitment web site.

Direct online registration was also available for train riders through the study recruitment

web site (http://www.surveycafe.com/epanel/), whose web address was printed on all flyers,

recruitment surveys, and posters on trains and in stations. Respondents could go online directly

and complete a small screener/recruitment survey with questions similar to those on the flyer:

name, email address, day and evening telephone numbers, boarding (Figure 11) and destination

stations, frequency of NJ TRANSIT travel, train number based on NJ TRANSIT’s schedule.


http://www.surveycafe.com/epanel/
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Figure 11: Study Recruitment Boarding Station Web Page
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NJ TRANSIT Employee Survey

All NJ TRANSIT employees were also invited to participate in the study in order to compare
employees’ attitudes and opinions to customers’ attitudes and opinions. All NJ TRANSIT
employees were sent a generic email which invited them to click on a web link. When they
clicked on the link, they arrived at a screen which asked them their first name, last name, and
email address (which did not have to be an NJ TRANSIT email address) and they proceeded
through the survey. Anyone coming into the survey through this site was flagged as an NJ
TRANSIT employee.

Tracking pages for sample quotas

A web-based quota-tracking site was created so that the recruiters and NJ TRANSIT staff could
track the quotas for each station and line in real time (Figure 12). From August 25 to August 29
recruiters returned to field at various stations where response was below target. At the beginning
of October the panel target figures were reviewed once more and on October 1,7, 8, and 10,
recruiters made the final effort to bring specific stations on the Raritan, M&E, and Atlantic City
lines up to meet targets. Over 27,000 panel members were recruited and divided into three
panels.
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Figure 12: Recruitment Tracking Page (Market page)
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Sample recruitment management of email database

16

As soon as a panel member was added to the study database, an automated welcome email

message was sent to that person. Some welcome messages were undeliverable due to inaccurate
email addresses. Any returned emails were deemed “bad emails” and were automatically flagged

in the project database for correction. During the month of September attempts were made to
correct any “bad email” addresses by calling the telephone numbers provided by the panel
members on their original flyers. An attempt was made to correct all “bad emails” for those

respondents who did not include phone numbers by searching for obvious address problems. All
records with failed email addresses could be accessed by using a “bad email” web page (Figure
13) that queried the database. Then, a revised address was input into the web page, the database
was updated, and another attempt to contact the potential respondent with the new email address

was made.
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Figure 13: Email Correction Page
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#j hitpefheeeees Surarycale. comynitrp bademail. asp

W Transit Fpanel Bad Fmall Addresses

RECORD 1784 OF 2393 {no records edited or removed so far this session)
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l Provious Record | l Sawve Changes | | MextRecord J l Femowe From List

Enter search criteria below {use any field or fields you want)

FIRST LAST DAY ENING EMAIL

Jeick search’ button-> Soadchfor Rocord |

Response to the survey was quite good. Of the 27,000 recruited names, well over half
completed their first survey (51% response). The study is ongoing, but the total attrition rate is
approximately 40% in total across all survey waves. This attrition rate compares favorably to
other transportation panel studies of similar magnitude (1).

The sample was weighted and expanded to represent boarding counts by line at each
station for the peak, off-peak, and weekend periods.

ANALYSIS

There are many different statistical analyses one can conduct on customer satisfaction panel data.
For the NJ TRANSIT rail system, these analyses included statistically comparing satisfaction
levels by train line, comparing satisfaction attributes to each other to see which attributes have
the lowest or highest satisfaction, performing quadrant analysis, perceptual mapping, and a host
of other analyses.

However, the most important analysis for customer satisfaction for NJ TRANSIT’s study
is comparing the mean satisfaction scores of each line over time. This analysis leverages the
matched pairs test that has been described earlier and uses the drill down comments to determine
the causes of changes in satisfaction scores.

For example, the comparison of scores across lines by wave (over time) chart indicates
that the satisfaction level for the Midtown Direct line’s seating availability declined from wave 1
(September 2002 through November 2002) to wave 2 (December 2002 to February 2003). Based
on this analysis, NJ TRANSIT could see that customers were becoming dissatisfied with the
seating on the line, which was overcrowded (Figure 14).
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Figure 14--
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The comments from Midtown Direct line respondents clearly describe why this score went down

from wave 1 to wave 2 (Figure 15).

Seating availability on-board NJ TRANSIT's trains
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Figure 15--Midtown Direct Wave 1 to Wave 2 Seating Availability Comments

On the afternoon before the Thanksgiving holiday and for the last too weeks in
December, the 3:17 train has frequently been standing room only. Several times,
passengers had to stand in the vestibule because there was no room inside the
cars. This is an off peak train. At the very least, a seat should be available for
every passenger who wants one.

Standing room only on the way home on the 6:08 from Penn to Chatham_
New trains seats are not as wide or as comfortable

Not as many cars on the 8:41am leaving Sunmmit

The car becomes overcrowded by the time we reach Penn Station_

It appears that the 7:29 AN Train from Summit to WY Penn has fewer cars

now. This has cansed overcrowding on the train and fewer seats for the riders. 1
hear complaints from passengers about this on a daily basis_

Trains have been more crowded

Although there are ample seats when I board the train in Morristown, the west-
bound msh hour trains from INYP are getting increasingly crowded.

Trains have become more crowded. There have been new cars added to the
trains but passengers are not always allowed to sit in them_

The 6:08 Express train leaving Penn WEWVER. has available seating I find mvself
taldng the 6:17 local becanse I don't want to have to stand for 40 minutes

before arriving at the first stop_ It's absolutely insane that my options are to take
a later local train or pack in like a sardine on the express.

You can't even get a seat anymore on the 6:08 pm train out of Penn Station_ Its
ridiculous.

My rating of five was a mistalce. The seating availability is AWFUL! There are
never any seats on the train!

Practically every day, people are standing coming from New York. More trains
are needed.

Seating availability has declined tremendously on both the inboud (8:02 am)
train and on the out-bound. Any train departing Penn station has a minitmum of
20-40 passenger standing at all imes, while many inbound passengers on the
8:02 (Chatham departure) have to stand from South Orange and many more
from Broad Street. It seems to me that there has been a general decline in
service since the Montclair branch was added to the Midtown Direct service.

Increased competition for seats

Due to lateness of train arrivals, the trains have been very overcrowded. Several
times T have stood the whaole wav and often in the vestihle Trains have heen so

As can be seen, seating availability improved significantly from wave 2 to wave 3 (Figure 16). The drill
down comments for wave 2 to wave 3 describe respondents’ perceptions of the changes (Figure 16).
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Figure 16-- Midtown Direct Wave 2 to Wave 3 Seating Availability Comments

Holding the last 2 cars for So. Orange passenger's has provided more reliable
seating at this stop. Crowding to get onto these two cars is a problem but at
least there are seats.

Seems as though I haven't had to stand as much lately - especially in the
mornings. I seem to get a seat on most davs - this is VERY important to me!

morning train does not have standees anyvmore - evening train is still crowded
Switched to old eguipment with more seats

"Whereas, i almost never got aseat on the morning train--the newer trains either
have more seats or the seats they do have are confimured differently. There
seems to be more room in the morning and in the past month or so, I have been
able to get a seat evervday which was nearly impossible prior to that.

Ewvervthing seems to be a little bit better these davs.

I have noticed more seats available since additional cars have bee added to
trains recently.

It would appear a car has been added on the inbound train_
Change seating preference from front to back

The trains I have been taking from Millbwrn to the city now have seating where
thev were standing room only. Outbound from the city off and early peak have
also had seating with emptv seats.

My morning train now begins at Swmmit. SInce I am the second stop I always
get a seat.

MNot using newer cars.
Same as above
See answer abowve

The *: 33 AM | which is now the 8:25AM has ample seating . The trip is mmch
more comfortable. You get a gold star for this one.

Most of the time comming home latelv I've been getting a seat on the train.

there happened to be more availability b/c there were less people on the trains
at the times I was traveling.

I an able to find a seat most mornings now on the train

There seemed to be more seats available on myv past couple of trips into the city
and back to INJ as well

Theres seems to always be a seat but conducters only used to open some cars
in front of train which sometimss ment vou had to run to board the train or vou

This example shows how the data can be used to take concrete actions in a timely
manner. It uses both rating measurements and open-ended comments to both identify an issue
and to determine the type of action that precipitated that issue. One can see in the comments how
NJ TRANSIT addressed the problem and how this improved customer satisfaction (“1 seem to
get a seat on most days — this is VERY important to me!”).

CONCLUSION

Web-based longitudinal panel studies provide timely, statistically robust, and relevant data for
customer satisfaction studies. They can use innovative techniques to minimize respondent fatigue
and attrition and can provide a valuable data to customer-oriented transportation service
organizations. Studies of this type monitor the pulse of customers on a continuing basis, and give
transportation organizations the tools and analysis they need to make informed decisions and
implement actions based on customer input.
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