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TRANSIT COOPERATIVE RESEARCH PROGRAM

The nation's growth and the need to meet mobility,
environmental, and energy objectives place demands on public
trangit systems. Current systems, some of which are old and in need
of upgrading, must expand service area, increase service frequency,
and improve efficiency to serve these demands. Research is
necessary to solve operating problems, to adapt appropriate new
technologies from other industries, and to introduce innovations
into the transit industry. The Transit Cooperative Research Program
(TCRP) serves as one of the principal means by which the transit
industry can develop innovative near-term solutions to meet
demands placed on it.

The need for TCRP was originaly identified in TRB Special
Report 213—Research for Public Transit: New Directions,
published in 1987 and based on a study sponsored by the Urban
Mass Transportation Administration—now the Federal Transit
Administration (FTA). A report by the American Public Transit
Association (APTA), Transportation 2000, also recognized the
need for local, problem-solving research. TCRP, modeled after the
longstanding and successful National Cooperative Highway
Research Program, undertakes research and other technica
activities in response to the needs of transit service providers. The
scope of TCRP includes a variety of transit research fields
including planning, service configuration, equipment, facilities,
operations, human resources, maintenance, policy, and
administrative practices.

TCRP was established under FTA sponsorship in July 1992.
Proposed by the U.S. Department of Transportation, TCRP was
authorized as part of the Intermoda Surface Transportation
Efficiency Act of 1991 (ISTEA). On May 13, 1992, a
memorandum agreement outlining TCRP operating procedures was
executed by the three cooperating organizations: FTA, the National
Academy of Sciences, acting through the Transportation Research
Board (TRB); and the Transit Development Corporation, Inc.
(TDC), a nonprofit educational and research organization
established by APTA. TDC is responsible for forming the
independent governing board, designated as the TCRP Oversight
and Project Selection (TOPS) Committee.

Research problem statements for TCRP are solicited periodically
but may be submitted to TRB by anyone at any time. It is the
responsibility of the TOPS Committee to formulate the research
program by identifying the highest priority projects. As part of the
evaluation, the TOPS Committee defines funding levels and
expected products.

Once selected, each project is assigned to an expert pand,
appointed by the Transportation Research Board. The panels
prepare project statements (requests for proposas), select
contractors, and provide technical guidance and counsel throughout
the life of the project. The process for developing research problem
statements and selecting research agencies has been used by TRB
in managing cooperative research programs since 1962. Asin other
TRB activities, TCRP project panels serve voluntarily without
compensation.

Because research cannot have the desired impact if products fail
to reach the intended audience, specia emphasis is placed on
disseminating TCRP results to the intended end users of the
research: transit agencies, service providers, and suppliers. TRB
provides a series of research reports, syntheses of transit practice,
and other supporting material developed by TCRP research. APTA
will arrange for workshops, training aids, field visits, and other
activities to ensure that results are implemented by urban and rura
transit industry practitioners.

The TCRP provides a forum where transit agencies can
cooperatively address common operational problems. The TCRP
results support and complement other ongoing transit research and
training programs.
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FOREWORD

By Saff
Transportation Research
Board

This handbook focuses on how to measure customer satisfaction and how to
develop transit agency performance measures. It will be of interest to transit managers,
market research and customer service personnel, transit planners, and others who need
to know about measuring customer satisfaction and developing transit agency
performance measures. The handbook provides methods on how to identify,
implement, and eval uate customer satisfaction and customer-defined quality service.

Transit agencies are concerned with delivering quality service to customers, which
is often defined by on-time performance, comfort, safety, and convenience. Transit
agencies continually strive to define quality service, yet a problem exists—definitions
of such service often evolve from management's perceptions of what constitutes
quality. These management definitions may vary significantly from what current and
potential customers perceive to be quality service.

Consumer definitions of quality service could prove helpful to the transit industry.
Under TCRP Project B-11, Customer-Defined Transit Service Quality, research was
undertaken by MORPACE International, Inc., to develop a methodology to assist
transit agencies in identifying, implementing, and evaluating customer-defined service
quality and in defining performance indicators that include customer-defined quality
service measures for fixed-route transit. This research includes rural, suburban, and
urban markets.

To achieve the project objective of producing a handbook, the researchers
conducted a review of current literature related to customer-defined transit service
quality measures, customer satisfaction measurement techniques within transit and
other industries, and transit performance measures and indicators. Next, the research
team developed a comprehensive list of service-quality measures from the customer's
perspective, ensuring that each measure was specific and clearly defined. A survey
was administered to customers to arrive at a ranking of service-quality measures, in
order of their impact on overall customer satisfaction. The survey instrument was
developed and refined based on the results of pretests. Alternative methods for ranking
servicequality measures were explored and evaluated, and a new approach was
introduced. Finaly, the list of service-quality measures was compared with the list of
agency performance indicators, and the performance measures were revised to reflect
customerdefined service. Using the research findings from the field test, the
methodology was refined and a preliminary method for assessing transit operations
was developed. Methods for benchmarking and tracking information are also
identified.
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A Handbook for Measuring Customer Satisfaction
and Service Quality

CHAPTER 1. INTRODUCTION

1A. TheGoals of Customer Satisfaction and Service Quality Measurement

For transit agencies, as in other service industries, increases in customer satisfaction trandate into
retained markets, increased use of the system, newly attracted customers, and a more positive public
image. To accomplish these ends, public transit needs reliable and efficient methods for identifying the
determinants of service quality from the customers' perspective.

The primary focus of this handbook is how to measure customer satisfaction and how to develop transit
agency performance measures in response to research findings. These are key elements of an ongoing
customer satisfaction monitoring process. However, before proceeding with these tasks, it is helpful to
consider the framework implied when customer feedback becomes the driver of agency service
improvement actions. Chart 1.1 below sets forth the goals, steps, and key work plan elements of a
successful customer satisfaction management plan.

Chart 1.1
Overall Customer Satisfaction Management Plan
| GOALS |
I
Identify Ways to Identify Ways to Improve Public
Retain Customers Attract New Riders Image
I
| STEPS |
I

] Diagnostic Approach to Customer Satisfaction Measurement

!

Integrating Customer Assessments
with Agency/Employee Perceptions

| Developing Actionable Plans |

| KEY WORK PLAN ELEMENTS |
|

1 Customer Satisfaction Tracking

Communication of CSI Findings Internally/Externally
Review of Agency Performance Measures

Exploration of Employee Perceptions

[ S N

Periodic Qualitative Follow-up with Customers

Input for:

3
Strategy Development

by Agency Task Force
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The results of a customer satisfaction measurement program cannot be expected to drive transit agency
service improvement plans unless the findings correlate with agency-based performance measures, i.e.
that data which the agency collects on a regular basis to document service performance. Customer
perspectives must also be validated or understood by frontline transit agency employees if corrective
action plans are to trandlate into successful implementation.

Hence, the customers' perspective, as measured, must be effectively communicated to agency personnel.
This communication should facilitate management's use of customer feedback in determining which
service improvements require immediate attention, which require further monitoring, and which
indicate a need for educating customers about service parameters. For while customers must always be
first, customers may not always be right. A fully diagnostic approach to customer satisfaction
measurement is essential, rather than reliance on ratings and ranking of service attributes alone.

Customer satisfaction indices, or CSls, are determined from benchmark and tracking customer surveys.
These indices rely on measuring the impact of customers' ratings of individual service attributes on
overall satisfaction with service.

Severa quantitative survey analysis techniques for this measurement are in use within transit and other
service industries. These include quadrant and gap anaysis, factor analysis and multiple regression
analysis, and scattergrams. Of these, only factor and regression analysis can provide quantitative
benchmarks for continuous tracking, but problems are inherent. These include the need for large sample
sizes, the complications of explaining variability and weights, and reduction of potentially rich
individual service attribute findings into results for aggregated dimensions — with less relevancy for
specific transit improvements and performance measures.

This handbook proposes a new, simpler "impact score’ or problems encountered approach. This
approach determines the relative impact of service attributes on overall satisfaction, when a recent
problem with the attribute is reported. Since the primary way transit agencies can improve customers
overall satisfaction with service is to reduce customers problematic experiences, the goal is to identify
those attributes which have the greatest negative impact on overall satisfaction and the greatest number
of customers encountering a problem. These "driver attributes’ can be identified and prioritized in a
threestep process. Large sample and subsample sizes, and multivariate analysis techniques, are not
required.

Another advantage of the impact score approach is that while more demanding telephone benchmark
surveys are recommended to establish baselines, periodic (annual or biannual) updates and tracking of
impact scores can be accomplished via on-board rider surveys only. These tracking updates can focus
on problem occurrence and those measures of service quality found in the baseline survey to have the
greatest impact on overall satisfaction.

For those transit agencies currently conducting customer satisfaction research using other methods,
adding the impact score approach will require only the following minor addition to the questionnaire.
After asking customers for their satisfaction rating on each individual service attribute (a series of
guestions almost always included), the follow-up gquestion, "Have you experienced a problem with this
service attribute within the last 30 days?" (1: "Yes', 2: "No") will be asked.

M easuring Customer Satisfaction and Service Quality 2



Unquestionably, all customer satisfaction analytical methods can be used in combination to fully
explore underlying relationships in customer perceptions, with the overall, diagnostic goal of
determining what elements of service need improvement. In combination with other approaches, or
alone, impact scores provide a straightforward method with results that are easy to explain, do not
require large sample sizes, and that streamline procedures for measuring — and improving — customer
satisfaction over time.

The TCRP B-11 project comparatively field-tested the impact score and other customer satisfaction
measurement approaches at three transit agency sites:

* anurban rail system, the Chicago Transit Authority (CTA) Red Line and CTA Blue Line in
Chicago, Illinais,

* asuburban bus system, Sun Tran in Albuquerque, New Mexico, and

e asmal city bus system, Greater Lynchburg Transit Company (GLTC) in Lynchburg, Virginia.

1B. How to Use This Handbook

This handbook is organized for the "new ideas’ and "comprehensive" customer satisfaction measurement
reader.

If you are interested in:

1 How to Measure and Compute Impact Scores — > GO TO CHAPTERS5 AND 6

2. Benefits, Requirements, and a Brief History of I GO TO CHAPTER 2 AND
Customer Satisfaction Measurement APPENDIX A

3. ldentifying the Determinants of Service Quality ; GO TO CHAPTER 3AND
from a Qualitative Perspective APPENDICESB AND C

Example List of Transit Service Quality Measures ———» Page 13

4. A Review of Quantitative Customer Satisfaction

Measurement Techniques — > GO TO CHAPTERS 4 AND 8

5.  Customer Satisfaction Research Design and Data \ GO TO CHAPTER 7 AND
Collection Methods APPENDICESD, E, AND F
Customer Satisfaction Benchmark Survey ; APPENDIX E
Instrument

6.  The Development of Agency Performance GO TO CHAPTERS9, 10,

Measures AND 11 AND APPENDIX G

M easuring Customer Satisfaction and Service Quality 3



1C. KeyWords

Customer satisfaction measurement or indexing, or customer-defined service quality — determining the
relevant impact of customers ratings of individual service attributes on overall satisfaction with service.

Impact score or things gone wrong approach — a new approach to customer satisfaction measurement
used extensively within automotive research and described herein.

Drivers of overall satisfaction — those service attributes with the greatest impact on overall satisfaction
with service.

Attribute impact scores — scores that indicate the relevant position of a service attribute in terms of its
impact on overall customer satisfaction and rate of customer reported problem occurrence.

Problem occurrence — the percent of customers experiencing a problem with a service attribute within
the past 30 days.

M easuring Customer Satisfaction and Service Quality 4



CHAPTER 2 GOALSFOR TRANST INDUSTRY SERVICE QUALITY

2A.

MEASUREMENT

Benefits and Requirements of Service Quality Measurement for Transit

Although empirical evidenceis limited, increases in customer satisfaction are generally believed to:

shift the demand curve upward and/or make the slope of the curve steeper (i.e., lower price
elasticity, higher margins)

reduce marketing costs (customer acquisition requires more effort)

reduce customer turnover

lower employee turnover (satisfied customers affect the satisfaction of front-line personnel)
enhance reputation and public image (positive customer word-of-mouth)

reduce failure costs (handling customer complaints).

For transit agencies, an increase in customer satisfaction translates into retained riders, increased use of
the system, newly attracted customers, and an improved public image.

The requirements for atrangit industry service quality measurement process are:

to derive the determinants of service quality from the customers,

to benefit from best practices established for service quality measurement within other
industries;

to take into account the complexities and unique aspects of public transit service;

to consider the differences inherent in urban, suburban, and rural systems — including modal
differences; and

to develop methods that are reasonably easy to describe and to implement so that cost and time
allocations are efficient.

Within the transit industry, only limited survey based customer satisfaction indexing research has been
conducted. The 1993 IDEA study?, based on small sample sizes within three urban transit systems, the
1995 Northwest Research Chicago Transit Authority Customer Satisfaction Report®, and customer
satisfaction studies conducted by BART in San Francisco’, TRI-MET in Portland, Oregon, and
MARTA in Atlanta are notable among the studies that have been published.

M easuring Customer Satisfaction and Service Quality 5



2B.  Brief History of Customer Satisfaction Measurement

Appendix A provides a thorough literature review summary as to historical and methodological
perspectives of customer satisfaction research.

Consumer behavior as a distinct discipline dates only from the mid 1960s. Interest in understanding and
tracking specific consumer problems grew dramatically in the late 1970s under the broad label of
consumer satisfaction/dissatisfaction (CS/D) research. Its growth coincided with a growing interest on
the part of government regulators and consumer advocates in making policy formulation more rational
and systematic. The earliest comprehensive CS/D studies were, in fact, motivated by the policy
planning needs of a public regulatory agency, the Federa Trade Commission (Technical Advisory
Research Program 1979), and a private non-profit sector organization, Ralph Nader's Center for Study
of Responsive Law. Most CS/D research from 1975 to 1985 was conducted within product and goods
industries. Only after 1980 were initial concepts and models developed to measure consumer
sati sfaction/dissatisfaction within service industries.

Since 1985, two different patterns have emerged. First, there has been a considerable drop in CS/D
research from a public policy perspective. At the same time, however, there has been substantial growth
in interest in the topic of consumer satisfaction research in the private sector. This has been driven
primarily by the growth of the service sector of the economy where managers have redlized that
tracking satisfaction is crucial to success when intangibles such as personal attention and atmospheres
are the "product”. A number of private sector satisfaction tracking services have emerged. Many of
these services have made extensive use of earlier methodological developments in socia policy
research.

Most of the early studies were based on survey data. An alternative approach was complaints data, data
on the extent to which consumers voluntarily speak up about their dissatisfactions. Such data have the
advantage of not requiring field surveys, however, they are typically biased in two important ways.
First, some types of problems in some types of industries are more likely to be voiced than others, and
some problems are less serious than others, and/or less costly than others. Monopolies, such as some
transit systems, are often relatively "immune" to complaining except from a small elite. Finally, not all
consumers complain. These problems have led researchers in recent years to fall back on the more
costly, but more objective, survey research methods.

Initial survey research studies on CS/D sought to calibrate the amount and types of dissatisfaction in the
marketplace as a basis for policy planning. This body of research was largely descriptive. Wide
variation was found across purchase categories. These studies differ widely in the basic measure of
dissatisfaction they used. Some focused on more or less objective measures of "problems’, others on
subjective feelings of "dissatisfaction.” Some counted any negative experience whatsoever, some only
"serious’ dissatisfactions, and some only the most recent problem. Also, there was the issue of
opportunity for problems. Definitional problems persist today.

2C.  Defining Service Quality Measurement

Customer satisfaction research literature traditionally agrees that service quality is a measure of how
well the service level delivered matches customer expectations. Delivering quality service means
conforming to customer expectations on a consistent basis.® However, clearly, the fact that expectations
are confirmed is not always sufficient for satisfaction.
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Generally, a set of discrepancies or gaps exists regarding organizational perceptions of service quality
and the tasks associated with service delivery to consumers. These gaps can be maor hurdles to
attempting to deliver a service that consumers would perceive as being high quality. Chart 2.1 on the
following page shows the five gap areas identified.

These are;
GAP 1: Consumer expectation — management perception gap

These are discrepancies between executive perceptions and consumer expectations.
Transit agency executives may not always understand what features connote high
quality to consumers in advance, what features a service must have in order to meet
consumer needs, and what levels of performance on those features are needed to
deliver high quality service.

GAP 2. Management perception — service quality specifications

There may be constraints (resources, or market conditions) which prevent
management from delivering what the consumer expects, or there may be an absence
of total management commitment to service quality.

GAP 3 Service quality specifications— service delivery gap

There may be difficulty in standardizing employee performance even when
guidelines exist for performing services well and treating consumers correctly.

GAP 4. Service delivery — external communications gap

Media advertising and other communications by an agency can affect consumer
expectations. Promising more than can be delivered will raise initial expectations but
lower perceptions of quality when the promises are not fulfilled. Also, transit
agencies can neglect to inform consumers of special efforts to assure quality that are
not visible to consumers, thereby affecting consumer perceptions of the delivered
service.

GAP 5: Expected service— perceived service gap
Thisis how consumers perceive the actua service performance in the context of what

they expected. The quality that a consumer perceives in a service is a function of the
magnitude and direction of the gap between expected service and perceived service.
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Chart 2.1
Service Quality Model
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Service quality, as perceived by a consumer, depends on the size and direction of GAP 5 which, in turn,
depends on the nature of the gaps associated with the design, marketing, and delivery of services. That
is, the magnitude and direction of each gap will have an impact on service quality.
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CHAPTER 3. IDENTIFYING DETERMINANTS OF SERVICE
QUALITY

Exploratory investigation suggests that, within most service industries, consumers use basically similar
criteriain evaluating service quality.® These criteria seem to fall into 10 key categories labeled "service
quality determinants’. These determinants are listed below. Overlap among the 10 determinants may
exigt.

Deter minants of Service Quality

1 RELIABILITY involves consistency of performance and dependability.

2 RESPONSIVENESS concerns the willingness or readiness of employees to provide
service. It aso involves timeliness of service.

3 COMPETENCE means possession of the required skills and knowledge to perform the
service.

4 ACCESS involves approachability and ease of contact.

5 COURTESY involves politeness, respect, consideration, and friendliness of contact
personnel.

6 COMMUNICATION means keeping customers informed in language they can

understand and listening to them. It may mean that the company has to adjust its
language for different consumers — increasing the level of sophistication with a well-
educated customer and speaking simply and plainly with anovice.

7 CREDIBILITY involves trustworthiness, believability, and honesty. It involves having
the customer's best interests at heart.

8 SECURITY isthe freedom from danger, risk, or doubt.

9 UNDERSTANDING/KNOWING THE CUSTOMER involves making the effort to

understand the customer's needs.

10 TANGIBLES includes the physical environment and representations of the service.

Research in other service industries indicates consumers "group” a wide array of attributes of service
under one of the 10 dimensions noted when judging service quality. However, this research is
preliminary and also suggests that it is advisable to determine, within the industry of study, whether
identifiable service quality segments exist — and whether, and in what ways, consumer expectations
differ across industry segments. Investigating how transit customers aggregate attributes of service into
collapsed quality dimensions is important to understanding how customer satisfaction should be
measured within an industry.
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Regardless of what eventual quantitative analytical approaches are used, the process must begin with
acquiring alist of service attributes from the customers, through an exhaustive "listening to the voice of
the customer” process. This qualitative research is usually conducted through a series of focus groups.
Customers are requested to describe the ideal service or product in all of its feature details. Then
customers are asked to list their basic service or product requirements, starting with primary
requirements and continuing through the secondary and tertiary components of each of these
requirements. The moderator proceeds until the group has exhausted all the possible attributes of
service quality they would consider.

This processis repeated at multiple geographic and customer segment sites and the results are combined
and itemized into afull and complete attribute listing. The wording of the attributes is refined for clarity
and linkage with expected results. For example, "frequent service so that wait times are short". (Or if
further quantification is desirable: "frequent service so that wait times do not exceed 15 minutes'.) This
process usually results in alisting of 40 to 55 defined attributes of transit service that can be rated by
customers (see Table 3.1, as an example).

A prototype moderator's guide for focus group sessions conducted to extract and prioritize customer
service quality requirements can be found in Appendix B. Appendix C contains a more detailed
description of the qualitative focus group explorations conducted as a part of the field test for this study,
at each of the three demonstration transit agency sites. The same format was used at each site and for
each transit mode. Recruitment of customers for the focus group sessions was accomplished through
distribution and collection of an on-board, or at-station, questionnaire to passengers. Basic demographic
and trip pattern data were requested, in addition to telephone numbers for the recruitment process.

Once the customer-defined service quality attribute list is developed for a locality, exhaustive
qualitative research with customers does not need to be repeated for several years (every four to seven
years is usually recommended). An open-ended question on the quantitative survey format which asks
respondents to name the one change they would make to improve service, or to name any additional
attributes or factors that have not been mentioned that affect their ratings of service quality, is usually
sufficient to update service quality attribute listings for subsequent tracking research.

Measuring Customer Satisfaction and Service Quality 12



Table3.1
Example List of Transit Service Quality M easures

O©CoO~NOOODS~WNE

Absence of graffiti

Absence of offensive odors

Accessihility of trains/buses to handicapped
Availability of handrails or grab bars on trains/buses
Availability of monthly discount passes
Availability of schedule information by phone/mail
Availability of schedules/maps at stations/stops
Availability of seats on train/bus

Availability of shelter and benches at stations/stops
Cleanliness of interior, seats, windows

Cleanliness of stations/stops

Cleanliness of train/bus exterior

Clear and timely announcements of stops

Comfort of seats on train/bus

Connecting bus service to stations/main bus stops
Cost effectiveness, affordability, and value

Cost of making transfers

Displaying of customer service/complaint number
Ease of opening doors when getting on/off train/bus
Ease of paying fare, purchasing tokens
Explanations and announcement of delays
Fairness/consistency of fare structure

Freedom from nuisance behaviors of other riders
Frequency of delays for repairs/emergencies
Frequency of service on Saturdays and Sundays
Frequent service so that wait times are short
Friendly, courteous, quick service from personnel
Having station/stop near destination

Having station/stop near my home

Hours of service during weekdays

Number of transfer points outside downtown
Physical condition of stations/stops

Physical condition of vehicles and infrastructure
Posted minutes to next train/bus at stations/stops
Quietness of the vehicles and system

Reliable trains/buses that come on schedule
Route/direction information visible on trains/buses
Safe and competent drivers/conductors

Safety from crime at stations/stops

Safety from crime on traing/buses

Short wait time for transfers

Signg/information in Spanish as well as English
Smoothness of ride and stops

Station/stop names visible from train/bus
Temperature on train/bus — not hot/cold
Thetrain/bus traveling at a safe speed
Traing/buses that are not overcrowded

Transit personnel who know system
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CHAPTER 4. QUANTITATIVE ANALYTICAL TECHNIQUES

4A.  Overview

In atypical quantitative customer satisfaction study, respondents evaluate overall satisfaction, then rate
each individual service attribute that customers have defined. A key question for researchers is which
attributes are the drivers of overall satisfaction (since not al attributes have equa impact)? When there
are 40 to 50 attributes that can impact customer satisfaction, and transit agency resources are limited,
how can it be determined which limited number of attributes should be targeted for problem occurrence
reduction, in order to produce the greatest possible increase in overall customer satisfaction with transit
service?

Researchers have suggested many procedures for dealing with this problem. Several are considered by
Green and Tull (1975)" and reviewed in The Maritz Marketing Research Report (1993).28 Work
continues in this area; no true "answer" for all applications has emerged. However, derived importance
measures are usually preferred over stated importance measures.

Sated importance measures ask respondents to explicitly state their perception of the importance of
each attribute, usually using a 10-point scale. The results of this method can be straightforwardly
interpreted; however, results can be few, if any, statistical differences among attributes, so the aim of
the method — to prioritize attributes — is thwarted. For example, if 600 customers are asked to rate the
transit service on 46 attributes, each on a scale of one to ten, the mean ratings for 8 to 10 of the
attributes may range from 7.3 to 7.5, making the differences among their means statistically
insignificant, using a t-test of significance. This makes quadrant anaysis unreliable since
differentiations among attributes by their mean importance or mean satisfaction ratings may not be
statistically significant, at least without very large sample sizes. The statistical significance challenge is
compounded when the results of a new tracking survey are compared with benchmark results.
Additionally, the approach does not take into account, or provide a reliable means, for measuring the
relative impact of service attributes on overall satisfaction.

Derived importance methods rely on the statistical association between individual ratings (predictors)
and an overal satisfaction rating. The importance of an attribute is statistically determined from this
relationship. These measures can be generally described as follows:

1. Bivariate (Pearson) Correlation:
This measure separately tests the strength of the relationship of each independent variable
(attribute) with the dependent variable (overal satisfaction). It has the advantages of
familiarity and relative smplicity. However, joint effects with other attributes go
undiscovered, and often many attributes are similarly correlated with overall satisfaction.

2. Multiple Regression Analysis:
This approach allows the inclusion of additional independent variables (attributes) when
testing the relationship with the dependent variable (overall satisfaction). However, an
important consideration is that it is common in customer satisfaction research for
attributes to be correlated — sometimes highly — with each other. This multicolinearity
makes it difficult to measure the separate effects of the individua attributes on overall
satisfaction using the multiple regression approach.
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3. Factor Analysis:
Factor analysisis a statistical technique that is used for many purposes including:

* revealing patterns of intercorrelationships among variables, and

* reducing alarge number of variables to a smaller number of statistically independent
variables (dimensions) that are each linearly related to the original variables.

4. Combining Factor Analysis and Multiple Regression Analysis
When multicolinearity is encountered in multiple regression modeling, factor analysis
can be used to first transform the independent variables to a smaller set of dimensions or
artificial variables that are uncorrelated among themselves. Then multiple regression
modeling is performed to predict the relative impact of the newly constructed
dimensions on the dependent variable (overall satisfaction).

To date, factor analysis combined with multiple regression analysis has been the most prevalent
analytical technique applied in customer satisfaction research within the transit industry.

4B.  Problemswith the Factor Analysis Approach

The first inherent problem is that a lot of the richness of the data is lost through factor analysis.
Individual attributes that, in isolation, have a high impact on overall satisfaction may not get targeted
because the factor analysis placed them within a dimension that did not prove crucia. For example, the
attribute of "freedom from the nuisance behaviors of others' may, in isolation, be highly correlated with
overall satisfaction. However, as a result of the factor analysis, this attribute can get placed within the
dimension of "travel environment" or "appearance”, a newly constructed dimension which is not found
to have a strong impact on overall satisfaction.

The second is that factor analysis and multiple regression modeling, since they are highly complex, are
not easy to describe to transit managers and operations personnel. Empirical dataindicates that itsusein
other service industries limits "buy-in" by the very personnel who most need to be committed to the
trandation of customer expectations into agency performance measures.

The third and an important consideration isthat it is not a good ideato build complex modelsif the data
sets or subsample sets are small and the list of independent variables (attributes) you want to measure is
extensive. Large sample sizes are required. This is particularly problematic for the transit industry
where measures are needed for subsample groups such as by transit mode, transit dependent rider versus
non-transit dependent rider, secure customer versus vulnerable or at-risk customer, or by geographic
region of acity, or city vs. suburbs.

Asagenera rule, the minimum is to have at least five times as many observations as there are variables
to be analyzed, and the more acceptable range would be a ten-to-one ratio. Some researchers even
propose a minimum of 20 cases for each variable. (If 40 service attributes are being measured, the
sample size or sampling strata should be a minimum of 800). "One must remember that with 30
variables, for example, there are 435 correlations in the factor analysis. At a .05 significance level,
perhaps even 20 of those correlations would be deemed significant and appear in the factor analysis just
by chance. The researcher should always try to obtain the highest cases-per-variable ratio to minimize
the chances of "overfitting" the data,.. deriving factors that are sample specific with little generizability."®

The fourth consideration is a cautionary one that, while more sophisticated and elegant analytical methods
have an appedl, it isrisky to proceed when simpler and less demanding approaches will work as well.
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The results of the Northwest Research 1995 report for the "Customer Satisfaction Survey of Chicago
Transit Authority Riders® indicate that problems of multicolinearity may exist with the factor analysis
approach to customer satisfaction measurement within the transit industry.® (MORPACE International,
Inc. does not have the primary factor analysis data results for the previous "IDEA Project” conducted by
J. D. Powers in 1993; however, the sample sizes for this pilot study were so small that a serious
guestion arises about the validity of the factor analysis results.)

The 1995 CTA Customer Satisfaction Report gives the correlation data results for the dimensions of
both bus travel and rail travel (sample sizes less than 600 each). The report acknowledges that: "It
should be noted that in some cases, variables (attributes) are highly correlated with dimensions that are
different than might be expected — for example, smoothness of ride correlates with driver attributes
rather than with comfort of the ride as might be expected. This would suggest that riders think about
attributes and combine attributes for evaluations in a way that is different from the traditional
performance indicators used by transit (and, we would note, different from the way in which attributes
are traditionally assembled by customersin other industries).”

In Chapter 8 of this report, we provide the results of our factor/regression analysis based on field test
results. The usefulness and reliability of results will be compared with those provided by our proposed
impact score approach.

4C.  Usesof Quadrant Analysis

Quadrant analyses of customer satisfaction measures are often used to provide an underlying
understanding of ratings. Thus, for example, "strengths’ are shown in one quadrant of the graphs as
those attributes that are above the median in customer importance and also above the median in
customer satisfaction. (Sometimes, as in a Gap Anaysis, importances are derived by a bivariate
correlation of attribute satisfaction with overall satisfaction). Likewise, the "weaknesses' or
"opportunity” quadrant contains those attributes above the median in importance, but below the median
in satisfaction. Those attributes below the median in importance, but above the median in satisfaction
can be labeled the "maintenance of effort” quadrant; while the last "non-critical” quadrant contains
those attributes low in importance on which satisfaction is aso judged to be low.

The disadvantages of this approach are that the divisions by quadrant are somewhat arbitrary and the
magnitude of the differences between attribute ratings is not usually taken into account. This approach,
while giving a general overview of the relationship between attribute importance and satisfaction
ratings, does not provide a stable quantitative measure of the impact of attributes on overall customer
satisfaction. There are no established numbers for each attribute that provide the benchmarks against
which future similarly collected customer satisfaction attribute measures can be tested — for
statistically significant changes in customer perception.

4D. Regional and Industry Response Bias

Customer measurements are often contaminated by a culture-induced scale bias that may invalidate
crossnational or regional comparisons. The bias reveds itself as a tendency for some customers to give
consistently higher or lower ratings of performance (even when actual performance levels are identical
and expectations are controlled). For example, people from the New England region of the U.S. exhibit
a temperament and follow norms quite unlike those found in Texas ... they are clearly working from
different frames of reference which can color their evaluations.
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The following discussion of this problem is excerpted from a 1996 copyright article by Symmetrics
Marketing Corporation, entitled "Measuring Cross-National and Within-Country Response Bias Using
the International Scale Bias Index (1SBI)".

"While methods exist for estimating scale bias, all require that additional information be
obtained from customers. Some of these methods are rather elaborate and tedious (e.g.,
conjoint-based) and/or are difficult to explain to customers (e.g., magnitude estimation). A
(proprietary) technique developed by Symmetrics (Crosby, 1994; Crosby, 1992) makes it
possible to reliably estimate the magnitude of the scale bias by asking customers
additional questions that are a part of the International Scale Bias Index (1SBI). The index
is formed averaging the ratings of composite items. The items are statements of
performance categorized into six life domains. suppliers, sports, arts, education, science,
and services. Differences between regions/countries in their mean index scores are mainly
reflective of culture induced scale bias, i.e., a generalized tendency to be a harder or easier
grader of performance. The index scores can be used to make adjustments in the customer
measurements from each region/country in order to facilitate "apples-to-apples’
comparisons.”

Current methods for correcting cross-regional biasin customer satisfaction measures are proprietary and
costly to incorporate. We point out their existence as a caution against comparing transit service quality
measures across regions and transit agencies.

An additional concern is the comparison of transit customer measures with those measures found within
other industries. In Sweden, the Customer Satisfaction Barometer (CSB) for more than 30 industries
and more than 100 corporations found that CSB scores are significantly higher for products than for
services, and that service monopolies score lower than competitive services (Fornell, 1993). Staple
foods and automobiles score at the top of the CSB; the police force and television broadcasting are at
the bottom (transportation services were not measured as a part of the Sweden CSB).

Thus, given present research methods, it is not advisable to set expected "target zones' for customer
satisfaction within transit, or to compare these measures directly by region, or with measures derived
for other industries. The best use of quantitative service quality measures is as internal benchmarks for
an agency against which future progress can be measured. Additionally, the research must determine
which measures, if targeted, will yield the greatest increase in overall customer satisfaction with service.

4E.  Customer Loyalty and Establishing Customer Satisfaction Indices

Most major conceptual and measurement models of customer satisfaction explicitly include elements
related to customer value and customer loyalty. Satisfaction is a necessary, but not a sufficient,
condition of customer loyalty (D. Randal Brandt, 1996).** Customer loyalty is not repeat users or
transit dependent riders. Many repeat customers may be choosing transit because of necessity,
convenience, or habit. For these customers, if an alternative becomes available, they may quickly switch
to that service or mode. Instead, customer loyalty is reflected by a combination of attitudes and
behaviors. It usually is driven by customer satisfaction, yet also involves a commitment on the part of
the customer to make a sustained investment in an ongoing relationship with transit service. Attitudes
and behaviors that go with customer loyalty include:

* anintention to use transit service again

* awillingness (often an eagerness) to recommend transit service to friends, associates, and
other persons
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e commitment to, and even identification with, transit service

e disinterest in and/or a general resistance to aternative means of transportation, when
these are available.

One measure of customer loyalty is the Secure Customer Index (D. Randall Brandt, 1996). A secure
customer is one who saysthat he or sheis:

* very satisfied with the service
e definitely will continue to use the service in the future
¢ definitely would recommend the service to others

The definitionisillustrated in the diagram below:

Chart 4.1
Secure Customer Index

Very Satisfied

Secure
Customer

Definitely Repe:

Responses to the three items — overall satisfaction, likelihood to continue using the service, and
likelihood to recommend — can be combined to create multiple classifications or segments based on
the degree of customer security. For example:

Secure Customers = % very satisfied/definitely would repeat/definitely would

recommend

% giving at least "second best" response on al three

measures of satisfaction and loyalty

% somewhat satisfied/might or might not repeat/might or

might not recommend

At Risk Customers = % somewhat satisfied or dissatisfied/probably or
definitely would not repeat/probably or definitely would
not recommend

Favorable Customers

Vulnerable Customers
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The capacity to establish linkages between customer satisfaction, customer loyalty, and business results
should be part of the architecture of any organization's customer satisfaction measurement process.

4F.  Market Segmentation of Customer Satisfaction Findings

An important advantage of the impact score approach, as will be illustrated in Chapter 8, is that once
segments such as secure and vulnerable customers are identified, impact benchmark and tracking scores
can be easily computed, ordered, and compared by customer loyalty segments.

Modest sample sizes will alow the full impact score analysis to be performed by transit mode segment,
as well as by transit dependent status and such segments as commuters versus non-commuters, and
frequency of use categories.

Chapter 5, which follows, presents a thorough explanation of the Impact Score Approach.
4G.  Linking Customer Satisfaction to Performance Measures

The process of linking goals to performance through measuring Customer Satisfaction (CS) is
exploratory and preliminary for even the most forward-thinking companies. First, companies must
formalize and quantify the relationship between CS and firm or agency performance. By determining
how CS improves performance or what specific CS components correlate with different improvements,
corporations can focus on only the most effective endeavors, alowing them to become more efficient in
implementation.

Delivering CS is a an early evolutionary state in most U.S. firms. Most firms are not focused on
satisfying customers, even though research now correlates CS with improved performance. A firm's CS
implementation process must reflect the needs of individual customer segments, and the overall
program must be flexible enough to allow each business unit to develop measures and processes that fit
its management needs.

Properly implemented and managed, the performance measures process ensures that customer input
drives an organization's efforts to improve and innovate, and that the impact of these efforts can be
assessed. The key question is how does the "voice of the customer” data compare with the "voice of the
process’ data? Customer expectations must be translated to, and linked with, performance measures for
the agency.

The whole relationship of transit agency performance measures to customer-defined measures is the
topic of Chapters 9, 10, and 11 of this report.
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CHAPTERS. IMPACT SCORE TECHNIQUE: AN EXPLANATION OF
THEMETHOD

To address the impasse that often occurs in customer satisfaction measurement within the transit
industry, MORPACE International, Inc. has developed a non-proprietary method for deriving customer
satisfaction measures. The approach has an implicit logic that is easily understood and applied.
Variations of this method have been used by MORPACE in magjor customer satisfaction studies within
the automotive and health care industries.*> Within the automotive industry this approach is known as
the "Things Gone Wrong" approach.

The Impact Score approach determines the relative impact of attributes on overall satisfaction, by
measuring customers relative decreases in overall satisfaction, when a recent problem with an attribute
is reported. This makes sense because, within the delivery of quality service framework, the primary
way transit agencies can improve customers overall satisfaction with service is to reduce customers
problematic experience with those attributes which have the greatest negative impact on overall
satisfaction. These driver attributes can be identified and prioritized in athree-step process.

Step One is to determine which attributes have the most impact on overall customer
satisfaction. For each attribute, the sample is divided into those respondents who have had
a recent problem with the attribute and those respondents who have not recently
experienced a problem with the attribute. (Those who have not experienced the attribute
within the past 30 days are grouped with those who have, but have not had a problem.)
The mean overall satisfaction ratings of the two groups are compared. The difference
between the two mean overall satisfaction ratingsis called the "gap score’. Gap scores are
computed and the attributes are then ordered by the size of their gap scores. A t-test can be
used to determine where statistical significance lies among gap scores.

The magnitude of an attribute's gap score should not change significantly over time. The
relationship between a service quality attribute and overall satisfaction with transit service
can be assumed to be structural. That is, once it is determined that an attribute is a driver
of customer satisfaction it will probably remain so, unless significant societal changes
occur, i.e., graffiti comes to be viewed as an art form.

Step Two lists the attribute problem incidence rate for each attribute in a column next to
its gap score. (The percent of customers who experienced a problem with the service
attribute within the past 30 days). It will be important to take into account the rate at
which a problem with an attribute occurs within the customer base. It may be that a
particular attribute has a large gap score (and thereby a significant impact on overal
satisfaction), but the percent of customers reporting a problem with the attribute is
relatively small. In this case, it probably is not worth a transit agency's time and expense
to attempt to further lower the problem occurrence rate for the attribute. On the other
hand, if an attribute's gap score (impact on overall satisfaction) is moderately low, while
the rate at which customers experience a problem with the attribute is high, the effect of
the attribute on overall satisfaction is magnified and will require attention. Whether future
increases or decreases in problem incidence rates are statistically significant can be
validated by statistical tests (e.g., chi-square test, z-test of proportions, etc.).
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Step Three creates a composite index by multiplying the attribute's overall satisfaction
gap score by the attribute's problem incidence rate. The result is an attribute "impact
score". The attributes are then placed in descending order of their impact scores. The top
attributes are the drivers of customer satisfaction.

To summarize, impact scores are computed as shown in the following example:

Table5.1
Impact Score Approach
A B C D E
Had Problem*: No Problem*: Reported
Mean Overall ~ Mean Overall (B-A=C) Problem (CxD=E)
Satisfaction Satisfaction Occurrence
Rating Rating Gap Score Rate** Impact Score

Attribute 1 6.5 8.5 2.0 0.548 = 1.0960
Attribute 2 6.3 8.2 1.9 0.442 = 0.8398
Attribute 3 5.3 8.1 2.8 0.173 = 0.4844
* within the past 30 days

** percent of customers experiencing a problem with the service attribute within the past 30 days

The impact score data analysis can be implemented using just a spreadsheet program. The spreadsheet
can be structured so that the relevant inputs reside in one worksheet, the data analysis is conducted in a
second worksheet, and the results summarized in a third worksheet. Inputs from the survey can be fed
into simple formulas to determine mean ratings by group, gap values, percentages of respondents who
had a problem with transit service, impact scores and t-tests to determine the statistical significance of
identified differences. If this data analysis system is constructed in the benchmark year, transit agencies
can input their own tracking data (from on-board surveys) during subsequent years.

This analytical approach is easy to describe to transit managers, the logic is implicit, and the method
can be implemented without using advanced statistical analysis techniques, and with smaller sample and
subsample sizes. The impact scores serve as statisticaly valid benchmarks for future customer
satisfaction monitoring.

The appropriateness of the formula of multiplying the gap score by the problem incidence rate can be
validated through a quadrant analysis of gap scores against problem incidence rates. What is the relative
impact score of an attribute with a high gap score but a low incidence rate, or alow gap score but high
incidence rate? Does the impact score prioritizing make sense when compared within a quadrant
analysis? If not, weighting schemes for problem incidence rates can be considered.
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CHAPTER 6. IMPACT SCORESASTRACKING MEASURES

As previously indicated, gap scores will not change significantly over time. It is problem occurrence
rates that can fluctuate and which can be reduced by transit agency actions. Future increases or
decreases in problem occurrence rates can be measured and validated with at-test or chi-square test.

This makes it possible to limit tracking surveys to a reemeasure of overall satisfaction and problem
occurrence rates for each service attribute. With these data, impact scores can be recomputed and
updated. Beyond the benchmark survey, short-form questionnaires can be administered on-board,
greatly reducing continuing research costs for an ongoing customer satisfaction measurement program.
The end result is service quality attribute tracking from the customer's perspective, as shown in Chart
6.1. This tracking information is crucial for developing appropriate, and sufficiently targeted, transit
agency performance measures. It also provides a means for evaluating the specific impacts of planned
agency actions over time.

Chart 6.1
Example
Overall Satisfaction and Attribute Impact Score Tracking
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CHAPTER 7. QUANTITATIVE RESEARCH DESIGN

7A.  Overview
There are two primary requisites of any market research process:

1. As we have discussed, the analytical plan must be sufficiently powerful to produce
results that are both useful and statistically valid and, concomitantly,

2. Sampling plans and data collection procedures must assure the reliability of the input
data.

The 1996 two-part Travel Survey Manual prepared by Cambridge Systematics, Inc. (with Barton
Aschman Associates) for the U.S. Department of Transportation and the U.S. Environmenta Protection
Agency is a primary source and reference document for research methods as they apply to transit
customer surveys.

In relation to prerequisite #1 above, as we have explained, both quadrant analysis and factor analysis
combined with multiple regression analysis, can be unreliable in producing results that are sufficient
foundations for transit agency actions. Depending on final collected sample sizes, these approaches can
aso end up being statisticaly unreliable for transit subgroup markets. Other industries such as
automotive, health care, and financial services have learned from hard experience that these
multivariate analysis approaches are often best used as added value analytical explorations, which may
add benefit to predictable findings.

Prerequisite #2 gtipulates that, for the analytical results to be both useful and valid, the data on which it
is based must have been collected in a way that minimizes both sampling errors and non-sampling
errors and biases. (For afull discussion of these issues the reader is referred to Section 5.0 of the above
referenced Travel Survey Manual.) Essentialy, increasing sample size is the primary means of reducing
sampling error; while non-sampling error is reduced by ensuring that the sample collected is fully
representative of the population of transit riders.

A major problem for most initial Customer Satisfaction/Service Quality Benchmark Surveys (and our
impact score approach is no exception) is that they must ailmost always be conducted by phone, due to
the length of the questionnaire required to measure all possible attributes. There are some exceptions to
this, such as BART and other commuter rail lines, where time on the service is adequate to alow
customers to fill out a questionnaire of modest length. However, as previously noted, since the gap
scores (the measure of relationship between each attribute and overall satisfaction) do not change much
over time, it is possible to limit customer satisfaction tracking surveys to a re-measure of overall
satisfaction and the percent of customers experiencing a problem with each attribute — plus relevant
transit use and demographic questions. With these data, impact scores can be recomputed and updated.
Future increases or decreases in problem occurrence rates can be validated by a chi-square test.

For tracking surveysiit is also appropriate to consider paring the original list of attributes being tested to
those which received the top 10 to 15 impact scores in the Benchmark Survey. This reduction in length
makes it feasible to administer the tracking questionnaire via a representative on-board or an at-station
survey, thus greatly reducing future research costs.
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The second difficulty with data collection methods for the Benchmark Survey isthat it is amost aways
inefficient, and sometimes inappropriate, to conduct this survey using a random-digit-dial (RDD)
household telephone sample, because of the low incidence rate of transit riders within most populations.
The market research industry rule of thumb is that RDD sampling methodology is not cost effective for
customer surveys if the incidence rate of customers falls below 15%. Additionally, there is some
evidence (BART and CTA survey experience) that when RDD survey methodologies are used to
capture transit riders, infrequent riders are over sampled. Therefore, an aternative step is required to
compile a representative sampling frame of transit customer telephone numbers. This can be
accomplished through on-board or at-station surveys.

A detailed sampling plan for the on-board or at-station surveys must be developed by mode, route,
travel days, and time of day. Sampling plans will differ widely by site and, again the Travel Survey
Manual (Section 8.0) is the best reference for designs. The specific sampling plans for the on-board or
at-station surveys at the three transit agency sites for this project are detailed in Appendix D. Contact
points with riders varied.

7B.  Questionnaire Development

Questionnaires distributed must be serially numbered and tracked to verify route/station and time of day
of distribution. Surveyors keep written records of the numbers of the questionnaires distributed on or
during their assigned trip or time period, so that segment response rates can be tabulated and the data
weighted according to agency provided ridership counts by mode, routes, and time of day.

The Sampling Frame Collection Instrument is a short-form questionnaire suitable for obtaining rider
transit usage and demographic information, essential as a baseline for measuring the validity of
Benchmark Survey phone respondents. A sample on-board or at-station questionnaire is included as
Appendix E. Survey items, at a minimum, should include:

frequency of use

transit dependency status trip purpose
transfer patterns

Zip code

age

employment status

income

ethnic group

sex

overall satisfaction with service
respondent’s phone number

XTI STQ@ o0 o

7C.  Response Rates and Sampling Error Estimates

Respondents are asked to provide their home or work telephone number so that the follow-up
Benchmark Survey can be completed by phone at their convenience. To encourage the provision and
legibility of valid telephone numbers, prizes of $100 each can be offered through alottery of those who
complete and return the on-board or at-station questionnaire — with a valid phone number.

For the TCRP B-11 project field test, a total of 10,000 questionnaires were distributed on CTA, 5,000
on the Red Line and 5,000 on the Blue Line; 2,720 questionnaires were distributed on Sun Tran in
Albuguerque, and 821 on GLTC in Lynchburg, Virginia. An at-station survey response rate of 46.3%
was accomplished for CTA Rail (29.5% with valid phone numbers); the response rate for Sun Tran was
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48.6% (43.2% with valid phone numbers); and for GLTC 33.6% (27.4% with valid phone numbers).
When the demographics and transit usage patterns of those riders who provided numbers were
compared with those riders who did not provide numbers, no statistically significant differences were
found.

Some weights were required to assure results from the on-board and at-station surveys were
representative by lines and stations for CTA, by routes for Sun Tran, and by time of day at each of the
three trangit sites (See Appendix D).

For completion of the Benchmark Survey phone interviews at each site, quotas were established by line,
station or route, and time of day, as required to assure fully representative samples. Additionally, phone
completes were monitored for frequency of transit use, income, and age to assure representativeness
with on-board/at-station survey sample rider characteristics.

Within the field test time and budget available, atotal of 974 phone interviews were completed — 300
with customers of the CTA Red Line, 302 with customers of the CTA Blue Line, 303 with customers of
Sun Tran, and 69 with GLTC customers. Results for the CTA Blue Line, Red Line, and Sun Tran have
a sampling margin of error of + 4.7% at the 90% confidence level. At the 90% confidence level,
weighted results for combined CTA rail have a sampling error margin of = 3.3%, while results for
GLTC have a sampling margin of error of 9.9%. Weighting factors for CTA and Sun Tran data can be
found in Appendix D to this report. Throughout this report, findings cited take into account the possible
calculated sampling error for each transit sample.

7D.  Customer Satisfaction Benchmark Survey | nstrument

An example benchmark questionnaire survey instrument is provided in Appendix F. This interviewing
format averages 20 minutesin length.

The Benchmark Survey Instrument contains the following key elements, each of which is measured on
a 10-point scale. Those attributes tested are the 46-48 composite elements developed as a result of the
gualitative research at each of the three demonstration sites (See Table 3.1).

Benchmark Questionnaire
e overdl satisfaction with the service or product (Q61)
¢ theimportance of each service attribute (Q13-Q60)* **
e gatisfaction with each attribute (Q62-Q109)* *

¢ whether the customer experienced a problem with each attribute within the past 30 days
("yes', "no") (Q110A-JJ)**

* customer loyalty segment gquestions (Q129 and Q130)

* open-ended exploration of the one service improvement customers would like to see (Q131)
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* transit use and demographic segment questions:

frequency of use (Q1)

transit dependency status (Q2-Q3, Q133)
tenure of transit use (Q4)

trip purpose (Q5-6)

transfer patterns (Q7-Q9)
transit access mode (Q10-Q11)
fare method (Q12)

Zip code (QB)

length of residency (Q132)

age (Q134)

employment status (Q135)
income (Q136-Q138)

ethnic group (Q139)

sex (Q140)

SI AT ITS@ OO0 T
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I mportance measures are not necessary for factor analysis, multiple regression analysis, or impact scores
and it is recommended, in the interest of brevity, that this series of questions be eliminated. For quadrant
analysis, importance measures can be derived. An index of importance can be derived by correlating
each of the attributes with overall satisfaction. The median of the correlation coefficients can be
determined, and each of the correlations can be expressed as a percentage of this median value.

A split sample can be used to test some attributes for importance, satisfaction, and problem occurrence.
The purpose of the split sample is to shorten the length of the survey. For example, at each of the TCRP
B-11 sites, all respondents were asked to rate the same 30 attributes, then one-third of respondents were
asked to complete ratings for an additional 6 attributes, while another one-third were asked to rate a
different 6 attributes, and the last one-third of respondents were asked to rate the final 6 attributes. Thus,
in total, 48 attributes were tested, but each respondent was asked to rate only 36. Differences in sample
sizes must be taken into account when determining statistically significant differences among ratings for
impact scores; and factor analysisis unreliable unless all respondents are asked about all attributes.

For all analyses of results presented in Chapter 8, two of the attributes tested are not included. These are
"having a (station) (bus stop) near my home" and "having a (station) (bus stop) near my workplace or
destination”. These two attributes generally are considered most important to transit customers, are
essential to overall satisfaction with service, and have very low rates of reported problem occurrence,
primarily because if the convenience of station or stop location is not present, the customer does not use
trangit.

A trade-off choice series of possible safety improvements at transit stations or stops, or on trains and
buses, isincluded in the Benchmark Survey as an optional investigation (Q111-Q128).
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