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Foreword

We are pleased to present these Proceedings of the fifth Sawtooth Software conference, held in
Sun Valley, Idaho, in July, 1992.

These papers, which illustrate today's wide use of PC's in interviewing and sophisticatred analysis
techniques, sparked lively discussion, challenges, and questions. Each presentatiori was followed by a
prepared discussant, who helped foster audience participation by offering contrasting or complementary
views. Many discussants chose to include their comments in this volume. We hope these Proceedings
and tha resulting interchange of ideas will form the basis for funther research, papers, and meetings.

The papers and discussant comments are in the words of the authors; only light copy editing was
performed. We thank all participants for their contributions to the advancement of the theory and
practice of PC-based interviewing and analysis.

Margo Metegrano
Editor
October, 1992
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BEST PRACTICES IN DISK-BY-MAIL SURVEYS

Kartan J. Witt
IntelliQuest, Inc.
Steve Bernstein
Apple Computer

INTRODUCTION

The proliferation of personal computers and the development of personal computer-based survey
software in the 1980s has created the opportunity to conduct disk-by-mail surveys (henceforth
referred to as DBM).

This paper is organized into ten sections, beginning with a brief review of the history and background
of DBM surveying. It then discusses when it is appropriate to use DBM, and describes factors that
affect response rate. The next few sections provide respondents’ evaluations of the disk-based
survey task, outline its limitations, provide a brief examination of non-response, and conclude with
cost and timing comparisons for DBM surveys and other data collection methodologies. The
document then describes a case example from Apple Computer, including a discussion regarding
the uses of the information. The paper then summarizes the best practices for DBM surveys, and
ends with a look at the future of DBM surveying.

This paper focuses primarily on conducting DBM studies in a business-to-business environment.
In specific cases, such as a customer satisfaction or new product follow-up for personal computer
products, DBM can also be used successfully in the home market. Hocwever, because the
penetration of personal computers in the home market is estimated to be only 32% (Source:
Electronic Industries Association, 1992) and many of the home computer systems are not IBM-
compatible, IntelliQuest does not suggest using DBM for the general home market at this time.

BACKGROUND OF DISK-BY-MAIL SURVEYS

A few companies and research agencies have been using DBM as a data collection methodology
for years. Computer hardware, software, and telecommunications companies use disk-based
surveys for product registration as well as custom research. Some of the types of research for
which disk-by-mail is commonly used include:

* Product registration

* New product follow-up

» Customer satisfaction

* New product design

+ Concept testing

* Pricing

* Product positioning

» Brand image/positioning
+ Market segmentation



While for each of these types of research other methodologies may be used, DBM offers
some advantage by collecting information in a manner which is superior to other data collection
methodologies (see discussion next section).

IntelliQuest has used disk-by-mail surveys (DOS-based) since 1986, surveying 50,000+ respondents
nationally and internationally. Apple Computer and IntelliQuest jointly developed MacSurvey
software in 1990, designed specifically for DBM applications for the Macintosh computer.

WHEN TO USE DISK-BY-MAIL SURVEYS

DBM surveys offer unique opportunities for collecting data. They are not, however, a panacea

for data collection. As with other mail surveys, DBM surveys can offer lower cost, respondent
convenience, anonymity of the respondent, ability to administer lengthy surveys, and elimination

of interviewer bias (Alreck and Settle, 1985; Joselyn, 1977; Kress, 1988, Lehman, 1979; Peterson,
1982; Rossi, Wright, and Anderson, 1983). Additionally, DBM may perform better on issues usually
considered disadvantages of paper surveys, such as low response rates and slow turnaround times.
This section of the paper describes when DBM is an appropriate data collection methodology.

1. Research Sample. One of the decisions that must be made prior to choosing DBM as a data
collection methodology is the selection of the research population. The research population affects
the choice of DBM in two ways:

+ Access of respondents to personal computers to complete the survey
« Appropriateness of a disk-based survey for the target audience

As businesses and consumers continue to adopt technology, the availability of a personal computer
is becoming less of a hindrance to DBM surveys. Still, it is likely that less than 100% of the target
audience has access to a PC to complete the survey. In each study, this incidence rate needs to be
addressed.

Internationally, DBM surveys offer.a methodology to collect more consistent information across many
countries without the systematic differences which are introduced when using other data collection
methodologies. As with all mail surveys, regulations and customs vary from country to country.

DBM surveys may not be accepted in all countries (Sawtooth Software, 1991).

Many populations, such as data processing professionals or purchasing agents in Fortune 500
companies, have ready access to PCs. Other populations may not use .a PC on a regular basis, but
have access if they need it. Still some groups have no immediate access to a PC, and to the extent
that these respondents are systematically different than other respondents, a bias is introduced into
the sample. While respondents may be pre-screened for access to a PC, the potential respondents
without access need to be analyzed carefully. Later in this paper, the issue of non-response for
DBM surveys is addressed.

Further, not all office employees who have access to PCs are comfortable using them. While one
advantage of DBM surveys is the familiar environment they provide for many respondents, this may

introduce another type of bias when using DBM in populations with respondents who are intimidated
by using computers.



2. Questionnaire Design. The next major issue which may dictate the use of a disk-based survey
— if not necessarily a disk-by-maif survey — is the questionnaire design. DBM surveys provide a
superior methodology for collecting many types of information, such as Adaptive Conjoint Analysis
(ACA System by Sawtooth Software), while making others, such as unaided awareness, more
difficult.

At the questionnaire design stage, certain study objectives may make a DBM survey an attractive
alternative, such as an adaptive conjoint design or a concept test where it is vital that respondents
not look ahead at the survey,

Other objectives, such as unaided awareness, may be easier to capture on a DBM survey than on a
traditional paper-by-mail survey, since the respondent cannot look ahead at an aided list. However,
such responses will require additional coding, which is not necessary when collecting unaided
awareness data over the phone, since interviewers are likely to have lists of possible answers.

Similarly, DBM surveys offer an opportunity for collecting open-end information where the
respondents can elaborate and record their thoughts without the concern of what “the interviewer”
might think, and without interviewer transcription errors. While many respondents may provide
better information in this environment, others may provide unclear or less detailed information
than is desired when there is no interviewer present to probe and clarify the responses.

3. Data Collection Methodology. After the sample and questionnaire topics have been
developed, a decision must be made regarding the data colflection methodology. This decision
must weigh the issues discussed above, and evaluate the benefits of each methodology within
the available project budget.

While DBM surveys are often used where other data collection methodologies would suffice,
there are many instances when it is a superior methodology:

* Programmed automatic skip patterns give respondents only relevant questions

+ Survey can incorporate adaptive modules, such as ACA, which are most easily
self-administered (discussion next page)

» Open-end questions capture lengthy verbatim answers without interviewer bias

* Respondents perceive the survey to take less time to complete than it actually does

» Randomization reduces order bias within lists and across questions

* Less respondent fatigue than for a phone survey

* Respondents cannot look ahead, as they can in a paper survey that is too long
or too complex

For concept-testing, or studies that require display of visual information or control of the respondent
task, DBM surveys:

* Prevent respondents from looking ahead to concept or follow-up questions

* Use survey software designed to allow incorporation of graphical images

+ Allow for a greater range of measurement (allows the researcher to use scales
not possible to administer via telephone)



For the implementation of complex survey designs, DBM offers or supports:

« Conjoint or other multivariate or adaptive techniques
« Ability to show lengthy explanations on complex lists of responses

For example, using ACA, it is possible to collect powerful data for use in product design, pricing,
market segmentation, and other applications of market structure data. The questions provided
by ACA, like the example below, are more easily asked in a DBM self-administered survey rather
than over the phone.

Figure 1

WHICH NOTEBOOK COMPUTER WOULD YOU PREFER?
Type a number from the scale below to indicate your preference.

2 hour battery life 4 hour battery life
8" x10" 9" x 11"
51bs OR 7 Ibs
Toshiba IBM
$3,100 $2,700
Strongly Preter Don't Strongly Prefer
Notebook Computer Care Notebook Computer
On Left 1= --2-- B R 5--meeeee- S 7 8 9 On Right

For populations that enjoy using technology, DBM surveys:

 Can improve response rates
« Create a very comfortable environmant in which to work

For populations that are difficult to reach by phone and who have access to personal computers,
DBM surveys:

+ Allow respondents to complete the surveys at their convenience
+ Produce response rates which tend to be higher than for paper-and-pencil surveys

For longitudinal studies, DBM surveys:

» Eliminate interviewer bias because survey administration is consistent across waves
+ Permit complexly programmed surveys to be used repeatedly

Thus, the applications for DBM surveys are very broad, and are becoming more easily applied
as the general business population adopts the use of personal computers.



FACTORS AFFECTING RESPONSE RATE

As with any mail survey, there are many factors in a DBM survey which affect response rate
(Peterson, 1989). For DBM surveys, even more than for other types of data collection
methodologies, non-respondents are potentially systematically different from respondents in at
least one aspect: their access to personal computers. Although respondents may be screened
for access to PCs, this may introduce a source of non-response bias.

it is critical to consider this and other sources of non-response in a study, and create a well-balanced
approach, including such aspects as:

The Survey
There are several aspects of the survey itself which affect response rate for any mailed survey. Here
are several considerations along with an explanation of how each uniquely affects a DBM survey.

1. Saliency of survey topic to respondent. The more interesting and relevant the topic of the
survey is to the target audience, the higher the resulting response rate. If the topic is somehow more
relevant to some potential respondents in the research sample than others, the non-response rate
may differ by the type of respondent, introducing a bias into the study.

2. Length of survey. There are two components to survey length which elicit behavioral
responses from the potential respondents. The first is the expected length of time to complete the
survey, if reported to the respondent in the cover letter. This eliminates certain respondents who
are unwilling to commit that time to the interview. The second component is perceived time elapsed
while taking the survey. While some respondents may begin an interview, they may terminate if
they perceive the survey is too long.

An interview is “too long” if it takes longer than expected to complete. It may also be “too long”
if it bores the respondents, or if respondents have a difficult time answering the questions (Bahner,
1987).

it is important to note that on disk-based surveys, respondents’ perception of elapsed time is less
than the actual time lapsed. In a study conducted by IntelliQuest (in 1989), respondents estimated
that the questionnaire took less time to compiete than it actually did. On average, respondents stated
that it took nineteen minutes to complete the survey, when the average time registered by the clock
on the survey disk registered thirty-three minutes. Published research supports this finding (Higgins,
Dimnik, and Greenwood, 1987).

In another study recently conducted by IntelliQuest (in 1992), the time reported to the respondent
was varied. One-third of the respondents (randomly selected) were told the survey would take
approximately 15 minutes, one third were told 20 minutes, and the last third were not given an
expected time to complete the study. Figure 2 shows the response rate for each group. (A reported
time estimate of 15 minutes produced a significantly higher response rate than either the 20 minute
reported time estimate or no time estimate. A chi-squared goodness of fit analysis (using Yates
correction) shows a significant difference, o = .10.).



Figure 2

Tim mpl v Response Rate
15 minutes 44% returned survey
20 minutes 36% returned survey
None 38% returned survey

3. Limited time demands. The shorter the survey, typically the higher the response rate. This
is a critical component to gaining an appropriate response from the over-surveyed populations and
the respondents who place a high value on their time (discussed below).

4. Respect for respondents’ time; high professional ethics. While there is evidence that
respondents will respond to longer surveys using a DBM methodology, it is the responsibility of the
researcher to always respect respondents’ time.

The Sample

5. Composition of research sample. Certain populations, such as purchase decision influencers
and senior executives, are frequently asked to participate in surveys, and others place a very high
value on their time. Both of these groups typically demonstrate lower than average response rates
in research studies.

6. Access to personal computers. The majority of DBM surveys are conducted on IBM-
compatible personal computers. Whether a Macintosh survey software diskette is offered as

an additional option depends largely on the target audience and the objectives of the research.

In either case, respondents must be known to have — or must be screened for — access to a
personal computer. IntelliQuest estimates that approximately half of the Fortune 1000 business sites
have Macintosh computers installed, and nearly 100% have IBM-compatible computers installed.
Penetration of computers varies with company size and industry.

Depending on the subject matter being measured, respondents without access may or may not

be systematically different than respondents with personal computers. It is recommended that
respondents without access to PCs be asked to respond to primary demographic and firmographic
questions, as well as attitudinal questions about the subject being measured to analyze the potential
for bias in the non-respondent sample.

It is also important to provide both 3.5" and 5.25" diskettes to let respondents take the survey using a
disk which is compatible with their system. While it is possible to pre-screen the respondents for the
preferred disk size, IntelliQuest has not found that the most effective procedure. Sorting disks and
respondents adds administrative time to the project, and even though the respondents have been

asked which size they prefer, a portion will not know the correct size, or will indicate an incorrect
size.



7. Convenience of taking the survey. A DBM survey provides the convenience of completing the
survey at a time of the respondents’' choosing. This convenience provides an advantage of DBM
surveys over telephone or other data collection methodologies, and produces a higher response rate
overall. Additionally, providing all materials necessary for the respondent to complete and return the
survey, such as the postage-paid return disk mailer, will increase response rate.

The Presentation of the Survey

8. Sponsorship of survey disclosed. One of the key factors impacting response rate is whether
or not the sponsor of the research is disclosed. While it is clearly not appropriate in most studies,
disclosure is recommended, when possible. This will have the benefit of increasing the response
rate. Further, the sponsorship is most effective when the survey sponsor is respected by the target
audience, such as in product follow-up surveys.

Disclosing the sponsor may also benefit the sponsoring company. In one IntelliQuest customer
satisfaction study (in 1989), 35% of respondents stated that their attitudes toward the sponsor
improved as a result of receiving the survey from the sponsor (Zandan and Frost, 1988).

9. Guarantee of anonymity or confidentiality. Mailed surveys in general offer respondents some
degree of anonymity; the lack of anonymity is often a source of non-response in other data collection
methodologies. This anonymity helps both on an item non-response and a unit non-response level.

10. Priority or First Class mail. Respondents react in some way to a package as soon as it arrives.
The packaging and professional appearance of the package and its contents will be the respondents’
first impression. At this point the goa! is to have the respondents complete the survey immediately,
or at least to have them keep the survey. Even if the survey is not thrown away at this stage, the
respondent still may not choose to respond at a later time.

In one IntelliQuest study (in 1988), a split sample was used to test the effect of First Class vs. bulk
rate postage on response rate. The response rate from the sample using First Class postage was
32%, while the response rate for the bulk rate sample was 27% (Pilon and Craig, 1988). Note that
the response rates overall were low for this study, resulting from the nature of the sample and the
length of the survey.

In debriefing with IntelliQuest respondents from another study (in 1992), it was found that faster
mailing methods (for example, Federal Express or USPS Priority Mail} connote that the survey is
of great importance to the sponsor of the research, and the respondents are therefore more likely to
respond, and respond soon after receiving the survey.

11. Personalized cover letters and envelopes. This is a specific illustration of the packaging
discussion above. The more professional the packaging and presentation from the research
sponsor, the higher response from the sample. While personalized cover letters increase response
rate, even small typographical errors in the cover letter may have an adverse effect on response rate.

One difficulty with using personalized cover letters is the availability of an appeliation for the names
in the research sample. Itis difficult for the respondents to believe they are part of a select group
when they are incorrectly addressed by assuming a “Mr.” or “Ms.” based on name instead of
personal observation or self-reported data. A recommendation is that the respondent be addressed
as “Dear Pat Jones” instead of “Dear Mr. Jones" or “Dear Ms. Jones" if no appellation is available.



12. Incentive. Incentives are one of the most interesting and most debated response rate enhancers
in survey research. Most sources report that incentives of any kind increase response rate.

To examine the effect of offering an incentive, IntelliQuest performed an experiment (in 1989) where
potential respondents were randomly assigned to one of two groups. One of these groups was
offered a coffee mug as an incentive for responding. The other was not offered an incentive. The
promised incentive increased the response rate from 45% to 54% (Zandan and Frost).

Selection of incentives may also impact response. Incentives should be appealing and motivating to
the target respondents. Incentives may include job-related incentives such as an executive summary
of the research resulits, or a chance to win office equipment, or a personal incentive such as a
chance to win cash, a trip, or other such prizes. IntelliQuest has found that a choice of prizes is
effective, particularly when the choices consist of targeted prizes. For instance, early adopters of
technology respond to high-end technology gadgetry.

It should be noted that incentives are not appropriate in all instances. Interviewing respondents in
the public sector may require alternative strategies to increase response rate.

In targeting incentives, be cautious not to offend the intended respondents. In a debriefing of Fortune
500 senior executives, IntelliQuest found that some respondents felt the use of a $1 bill was insulting
to them, considering the value of their time; conversely many thought $1 communicated that the
survey was important to the survey sponsor.

Also, the law which applies to survey incentives is related to the one which governs lotteries and
contests such as the Publisher’s Clearing House drawing. In many cases, incentives must be offered
to all potential respondents, not just to those who complete the survey. The practice of allowing non-
respondents to write their names and addresses on a postcard and mail it in generally meets the
legal requirements. IntelliQuest typically has less than one percent of respondents pursue this
option.

13. Printed supplementary materials such as a glossary of terms. In addition to providing
information within the text of the disk-based survey, it is often helpful to provide respondents with
supplementary materials. These materials may be anything from simple definitions of terms (an
example is provided in the Appendix), to elaborate illustrations of product concepts. These materials
should be professionally presented and easy to interpret.

Logistics

14. Timing of the survey (time of year mailed). In an analysis of response rates from IntelliQuest
DBM studies over the last six years, for the U.S., December is the worst time of year to mail, since
many people take vacations or are too busy with other activities to respond. The second worst time,
at least in a business-to-business environment, is surmmer, when again a large percentage of the
population takes vacations. Here IntelliQuest has found that even when the desired individuals can
be reached, they are often busy covering for co-workers who are on vacation, and hence do not have
time to participate in a research study.

When conducting DBM research in other countries, as with any international study, consider each

country’s holiday schedule and incorporate it into the timeline of the data collection phase of the
project.



15. Pre-notification/pre-screening. in many studies it is necessary to contact respondents in
advance of the mailed survey to:

» Identify the individual who should receive the survey

+ Pre-qualify individuals for the study

« |dentify to which market segment, or quota group a respondent belongs
« Screen for access to a personal computer

» Verify address

Even in instances where it is not necessary to conduct a pre-screening call for the reasons stated
above, IntelliQuest has found that it increases response rate to pre-notify respondents, either by mail
or phone, prior to the receipt of the DBM survey. Pre-notification legitimizes the survey and
communicates its importance to the survey sponsor.

Additionally, pre-qualifying respondents by telephone ensures that all respondents receiving the
survey are eligible to participate. If non-qualified respondents receive survey disks and do not
respond, they are likely to be counted in the non-response. It is not non-response bias if an
unqualified respondent does not respond (Pilon and Craig, 1988).

It is important for respondents to receive the survey package soon after the pre-notification. For

a telephone pre-notification, IntelliQuest has found it most effective for respondents to receive the
package within two to three days. With written pre-notification (letter or postcard), IntelliQuest has
found it most effective for the package to be received approximately five to seven days after the
notification.

16. Second mailing or follow-up postcard or phone call. As with pre-notification, a reminder call
or postcard increases response rate. This follow-up may be used to thank respondents if they have
already responded, and gain share of mind among those who have not yet responded. In one
IntelliQuest DBM study, the use of reminder phone calls almost doubled the response rate with a
difficult-to-survey population.

TYPICAL RESPONSE RATES ON DBM STUDIES

Response rates on IntelliQuest DBM studies have ranged from 35% for an over-surveyed group
conducted during the summer, to 70% when a high profile client was disclosed as the sponsor. With
follow-up phone calls, a response rate of over 40% was achieved for the first group (in a 1991 study).

With this potential 2X difference in response rate, it is important to heed all factors affecting response
rate.

intelliQuest typically aims tor a minimum of a 40% to 50% response rate on DBM studies. Despite
reports of other methods such as phone and traditional paper-by-mail having declining response
rates, IntelliQuest has not experienced a decline in response rates overall on DBM surveys over the
past seven years.

IntelliQuest has determined that the most influential factor to impact response rates is the disclosure
of a highly respected corporate sponsor. The next most important aspect is the sample itself, Very
senior executives, decision makers, and employees with select functions, for instance, will produce
lower response rates. Additionally, the reported survey length aftects the response rate dramatically.



To study the effects of incentives and reminder postcards on response rate, IntelliQuest conducted
a study in 1987 where four groups were selected to receive a combination of a $1 incentive/no
incentive and a reminder postcard sent five days later/no reminder postcard.

As shown in the following graph, the group that received both the $1 incentive and the reminder
postcard had a 46% response rate. The group that received neither had a 33% response rate. The
group that received $1 incentive and no reminder had a 39% response rate, and the group that did
not receive an incentive, but did receive a reminder postcard had a 34% response rate. For this
study, it seems that a $1 incentive worked well by itself and better in conjunction with the reminder
card. The reminder card, when used alone, increased response rate only slightly (Pilon and Craig).

Figure 3
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Other factors in the process, including incentive, pre-notification, reminder phone calls or postcards,
a second mailing, packaging, and time of year mailed, each work to increase or decrease the
response rate slightly. IntelliQuest recommends using a combination of these to accomplish the

highest response rate within the project budget.
Achieving a high response rate is beneficial in two ways:

* increases representativeness of survey results
* decreases cost per completed interview

IntelliQuest has found that incentives typically pay for themselves because the increased response

rate requires fewer survey packages to be mailed to achieve the same number of compieted
interviews.
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REACTIONS TO DISK-BASED SURVEYS

Reactions to disk based surveys are generaily favorable as compared to paper-by-mail and
telephone methodologies (Morrison, 1988; Zandan and Frost). In a 45-minute seif-administered
IntelliQuest disk-based survey in 1989 of computer users, 84% rated the survey an 8, 9, or 10 on
a scale of 1 to 10 with 1 meaning “very difficult to use” and 10 meaning “very easy to use.”

Figure 4
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Additionally, respondents indicated that the disk-based surveys were interesting, and that they were
more likely to respond to a disk-based survey than to a paper survey. The novelty of disk-based
surveys is one factor which produces higher response rates in DBM as compared to paper-by-mail
and telephone surveys.

NON-RESPONSE FOLLOW-UP

Response rate drives much of the cost of a DBM data collection methodology. In addition to
providing an economically attractive methodology to ciients, the primary reason for examining
response rate is to examine the extent of potential non-response bias.

What is non-response bias? Non-response bias occurs if those respondents who do not respond
are systematically different from those who do respond, and if the differences affect what is being
measured by the study.

1



Reasons for non-response bias. To examine the non-response biases for DBM surveys in 1988,
IntelliQuest conducted a telephone non-response follow-up study which measured key demographic
and firmographic variables, attitudinal information about the product being studied, and reasons

for non-response (Zandan and Frost). The reasons given for not responding included:

+ No time to complete survey

+ Do not participate in surveys

+ Suspect sales pitch instead of research
« Concerned about computer virus

The most sizeable of these was “do not participate in surveys,” at 37%. Approximately 10% were
concerned about a computer virus. Some respondents who fear computer viruses call IntelliQuest
offices to confirm the validity of the survey, then proceed to complete and return the survey. In
more recent non-response studies, IntelliQuest has found a small number of companies who forbid
employees from using diskettes from outside the organization in the company’s computer systems.
To date, these companies have not been found to be systematically different from other companies
in the populations studied.

The responses during a follow-up telephone interview with the DBM non-respondents were
compared to those of the survey respondents, and no differences were found to exist between
responders and non-responders with regard to:

» Qverall satisfaction with manufacturer

+ Job title

- Gender

 income

+ Education

« Age

» Company size (sales and number of employees)
+ Computer expertise

Further comparisons of respondents and non-respondents did reveal two differences:

+ Non-respondents were more likely to state they thought the sponsoring company
was trying to “"sell something” through the survey

+ Respondents were more likely to express the belief that the survey would have
a positive effect on the sponsoring company’s customer relations

In the absence of non-response follow-up, a standard practice is to compare early returns versus
late returns. Those who return surveys later tend to be more like non-responders than those who
return early. If no significant differences are found between early responders and late responders,
non-response bias is less likely to be a problem.

Later, this paper discusses best practices for DBM studies. These guidelines incorporate practices
to minimize non-response bias.

12



DISK-BY-MAIL SURVEY LIMITATIONS

Although DBM surveys offer many benefits, the researcher should approach DBM studies with three
cautions in mind.

1.

Abuse of medium. DBM is subject to the same misuses other data collection methodologies
have experienced, as well as some misuses unique to the medium. |n particular, some potential
misuses include:

+ Over-burdening the respondent with a questionnaire that is too long
+ Excessive branching so that too few respondents get particular questions
and data are meaningless

Added complexity. Changes in questionnaire content and flow after a questionnaire has been
programmed cost time and money, and introduce possibilities for error.

Respect for the respondent. Respondents value their time, and the researcher must provide
the respondents with surveys that are professional in presentation, and, as with all surveys, ask

important, relevant questions so that respondents do not feel that completing the survey is a
waste of their time.

COST AND TIMING COMPARISONS

DBM surveys are most efficient for collecting complex data and for administering lengthy surveys.
For comparison, Figure 5 shows a per-interview cost comparison for a lengthy survey which could
be administered by phone, paper-by-mail, or DBM (centralized interviewing and personal interviews
are excluded from this comparison for purposes of simplification). Data collection estimates are for
a survey which would take 20 minutes by phone. Estimates are based on the following assumptions:

« For phone interviews, 1 completed interview per interviewer hour, including
programming the disk-based survey

* For disk-by-mail interviews, a 40% response rate, $1 incentive, providing
both 3.5" and 5.25" disks, including programming the disk-based survey in color

* For paper surveys, a 25% response rate, $1 incentive, 6-page (3 page duplex)
survey, including data entry of coded data, but not verbatim responses

+ All estimates are for a business-to-business survey
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These costs include data collection costs only. If the lengthy survey also collects complex
information, the alternative methodologies are further limited to telephone or DBM. It should be
noted that when a pre-screen interview is required, DBM will likely be more expensive than telephone
interviewing. Also, a DBM survey needs to be programmed in color to increase respondent interest.
DBM should not be used simply to save money on data collection.

In published research available comparing DBM and paper surveys, Higgins et al found a significant
difference in response rates between the two methodologies, holding other factors affecting response
rate constant. In this study, 78% returned the disk-based survey, and 63% returned the paper
survey.

Additionally, while split sample comparisons are not available, IntelliQuest has generally experienced
a quicker response time on DBM surveys as compared to paper surveys. Higgins et al also
examined response speed. In their study, the average response time for a paper-by-mail survey
was 8.85 days. Their average response time for DBM was a significantly lower 6.68 days.

MAXIMIZING RESPONSE RATE IN APPLE COMPUTER’S RECENT MAC BUYERS STUDY

As an example of an application of DBM surveying, Apple Computer is in the midst of completing
the third wave of a disk-by-mail survey of recent Macintosh buyers. Since by definition every
member of the population of recent Macintosh buyers has a Macintosh, this provides an ideal
application for DBM.

14




The software being used, discussed earlier, is called MacSurvey. While it does not have adaptive
conjoint or perceptual mapping capabilities, it is very easy for the respondent to use, taking full
advantage of Macintosh's mouse and graphical features. Its capabilities include constant sum,
sorting, and analog rating scale measurements that are virtually impossible to use in phone surveys,
and are often difficult in self-administered paper-and-pencil surveys. The software can also include
sounds and graphics in the questionnaire, though Apple really has not taken full advantage of this
yet.

In the recent buyer study, Apple is clearly — some might say aggressively — identified as the
sponsor of the survey. Since the survey questions reveal the sponsorship from the beginning, there
is no point in trying to conceal Apple as the sponsor, so it is played to the hilt.

The source for the sample is Apple's database of returned customer registration cards. A separate
research project recently showed that Apple’s registration card returns have very little non-response
bias along the dimensions that matter in this study.

Respondents first received a postcard from IntelliQuest announcing the survey and asking them

to participate. The postcard came from IntelliQuest, but Apple’s logo was prominently displayed.
Several days later, a cover letter arrived, signed by Steve Bernstein, a market research manager at
Apple, on Apple letterhead, thanking the respondents for their recent purchase and asking them to
complete and return the survey on the enclosed diskette. Included was an IntelliQuest 800 number
respondents could call if they had any problems. Finally, intelliQuest sent a follow-up postcard

if the diskette was not returned within about two weeks.

A pilot test showed that the questionnaire required between 20 and 30 minutes to complete.

In wave |, an experiment was conducted to see if an offer to participate in a drawing would increase
response rate. Half the respondents were told that if they returned the completed questionnaire,
their names would be entered in a drawing for a StyleWriter (ink jet) printer. The other half received
no offer. The offer had no influence on response rate.

The response rate in wave |, after six weeks in the field, was 70%. In wave ||, data collection was

cut off after three weeks, with a 57% response rate. Needless to say, Apple was very happy with
the response.

As a safety check, a follow-up phone survey with non-respondents was conducted to see
if they differed from the respondents in any meaningful way. They did not. Further, with such a
high response rate, it is unlikely that non-respondents’ answers would have moved sampie means.

VERBATIMS FROM OPEN-ENDED QUESTIONS

Another benefit of DBM surveys mentioned previously is the potential quality of verbatim answers to

open-ended questions. Apple believes DBM is the ideal medium for gathering this kind of data from
their customers for three reasons:

< No interviewer bias

+ No interviewer abbreviation or paraphrasing
+ More efficient for both the respondent and the researcher than pencil-and-paper
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The first two points are self-evident. Disk-by-mail verbatims are more efficient because no
transcription is necessary and no errors can be introduced during data entry. Of course, this is true
for all data gathered disk-by-mail. Apple also believes that entering an answer on a computer may
be easier for many respondents because they can edit their work.

In the last wave, respondents were asked several open-ended questions, two of which were, “Why
did you buy this Macintosh,” and (at the end of the survey) “What else would you like Apple to know?”
In response 1o these two questions alone, 1,100 respondents typed in over 70,000 words.

This volume of information would be virtually impossible (at reasonable cost) to deal with if gathered
through a paper-and-pencil survey. Given the unstructured nature of the questions, it is probably
inappropriate to code the answers anyway, since people often addressed multiple topics in one
answer.

USES OF THE INFORMATION

Apple takes two approaches to disseminating information from this rich, yet potentially overwhelming
source of open-end and survey data:

1. File-server access. Open-end data files can be accessed by everyone at Apple. Interested
employees, from entry-level marketers and engineers to the CEO, John Scully, can access the files.
They can read as much or as little as they like, but it is recommended that they use a key-word
search available with any word processing package. At the beginning of each file a conventional
researcher’s caveat about the appropriate use of qualitative information has been inserted.

2. Research summaries. The research staff takes a little time each week to explore the data
and develop brief summaries explaining patterns or hypotheses that are developed. It provides

an opportunity to show off the abilities of the research staff to speculate about forces at play among
Apple's customers. The summaries are distributed through Apple’s intermal electronic mail (E-mail)
system.

Though the open-end data are qualitative, they share some features of quantitative data. Since the
sample is random and the measurement device is uniform for all respondents, it is reasonable to
make certain projections to the population of recent Macintosh buyers. For example, counting the
number of occurrences of the word “compatibility” gives an indication of the salience of this issue
compared to other like issues. However, when there are unanticipated synonyms for a particular
topic, one has to be careful about making such projections.

BEST PRACTICES FOR DISK-BY-MAIL SURVEYS

In designing and executing DBM surveys, each phase should be approached in a conscious,
professional manner to minimize biases and maximize response rate. Some of these approaches
include:
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1. Research sample. Prior to finalizing DBM as the data collection methodology, it is necessary to
analyze the sample for the study, ensuring that no biases are being introduced by using a disk-based
survey methodology. Additionally, the following points should be considered as discussed earlier:

- Determine whether a pre-screen interview is necessary to identify the correct
respondent, the respondent’s market segment or quota group, and access to a PC

« Determine type of computer available (Macintosh vs. IBM-compatible)
+ Pre-notify of approaching survey to increase response rate

2. Questionnaire design. As discussed earlier, the decision to use DBM as a data collection
methodology may be driven by objectives of the research which translate to long or complex surveys.
Once the decision has been made to utilize DBM, a proven approach is to:

+ Develop the questionnaire on paper, as usual, to provide an easy form of
communication between the client and researcher, and to create the questionnaire
text which can be imported for use in the computer-aided interviewing package

- Finalize question types, question order, respondent instructions, and skip patterns
before programming on disk

+ Where possible, pre-test the survey on paper prior to programming, and then again
on disk once it has been programmed

3. Survey disk. To lessen the likelihood of respondents terminating during the course of the
interview, and to enable them to provide accurate, actionable answers, the following guidelines are
suggested for DBM surveys:

+ The layout of questions should be consistent, professional, and non-distracting from the
content of the questions

+ Use appealing, easy-to-use software to collect the data, such as Sawtooth Software’s
new Ci3 System

» Include adequate instructions in the cover letter, on the diskette sleeve,
or the diskette label for the respondent to start and stop the survey, if possible,
and to provide accurate responses for doing so

* When appropriate, graphics on the diskette label, such as a sponsor logo, will enhance
response rate

* Pre-test the survey on disk prior to fielding to ensure that all instructions are clear,
questions are interpretable, and the intent of questions is clear to the respondent
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4. Disk duplication and serialization. The best laid plans can fail in implementation. A critical
component of DBM surveys is the duplication of the survey instrument, and the serialization of the
disks with unique respondent numbers. To avoid potential problems during this phase, the following
procedures are recommended for Ci2 (Ci2 System, by Sawtooth Software), and Ci3 surveys:

« After duplication and serialization, randomly select 5% to 7% of the survey disks
and confirm:

+ The correct files are present, by checking the disk directory
» The “numstart” file has the correct respondent number and is accurately set
to deliver one or multiple survey modules

+ No detectable viruses are present on the disk
It is recommended that procedures be set up and that regular personnel be trained on quality disk
duplication and serialization. When outsourcing this component of the research study, as with other
phases, it is best to establish a relationship with a regular supplier whose processes can be
incorporated into the planning of the project and whose quality control can be assured.
5. Survey package. As discussed previously, the appearance of the survey package impacts the
response rate. The packaging also provides critical instructions to the respondents, communicates
the incentive being offered, and protects the lawtful use of the survey software. To most effectively
address these issues, the following approaches are recommended:

« Create a better-looking package to get a better response

» Include instructions for operating the disk-based survey in the cover letter,
on the diskette sleeve, and on the diskette label

+ Communicate the benefit(s) to the respondent for participating in the study
+ Decide what, if any, an appropriate incentive should be, and present it accordingly
* Include Sawtooth Software (or other appropriate) copyright on diskette label

« Use a fast method or First Class mail (stamping "First Class” on the envelope), using
stamps when possible, to help draw attention to the packaging

Mail-out packages should consist of:

+ Personalized cover letter on letterhead signed by the president of research firm
or sponsor communicating the benefit(s) to the respondent for participating in the study

« Incentive/description of incentive

+ Printed supplementary materials such as a glossary of terms (see the Appendix
for an example) or concept illustrations
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» Survey disks (both 3.5" and 5.25" for IBM-compatible machines)
 Postage-paid return disk mailer

6. Fielding. Thus far, this paper has discussed the preparation for, and execution of, the mail-out.
Additionally, some overall guidelines need to be kept in mind when designing a DBM survey:

« Provide an 800 number for respondents to call toll free with questions about the
diskette-based survey, since technical support is an issue unique to DBM surveys

+ While responses to IntelliQuest surveys indicate that the majority of responses are
returned in the first three weeks, allow adequate time in the field (5 weeks or more unless
sent by a fast method such as Federal Express or USPS Priority Mail), since the return rate
does not decline significantly until approximately the sixth week

7. International. There are many issues which are unique to international studies, in addition to
those previously presented in this document:

+ Questionnaires should be translated to the language of the target country,
and then reverse translated by a different party to confirm that it has been
correctly translated

+ Questionnaires should be reviewed by someone familiar with the customs
and peculiarities of the country, as well as with the product category (Sawtooth
Software, 1991)

* Legal requirements should be verified regarding obtaining mailing lists, collecting
certain types of information (for example, demographics), and transmitting data to
companies outside the country

* Use of a local client office or international mailing house such as TNT Express
Worldwide will facilitate distribution and collection of surveys in other countries,
as well as assist with local customs

* When possible, provide respondents with a local number to call if they encounter
problems with the survey disk

+ Incentives should be appropriate and legal for each country
* Expect projects to run longer than planned

DBM surveys, as some other data collection methodologies, are impractical for some countries, but
where they can be utilized they can be a benefit by providing consistent data collection in all regions.

19



MULTIMEDIA AND THE FUTURE OF DiSK-BY-MAIL SURVEYS

Survey software and DBM survey techniques are improving every year. Atthe 1987 Sawtooth
conference, Sawtooth set up a demonstration of a product called Interactive Video. It used a PC,
a TV monitor, and a VCR to gather reaction to video stimuli. By selecting items on the PC’s menu
screen, the respondent could view any of a series of brief video segments in any order — a very
powerful tool for measuring response to stimuli.

Unfortunately, this solution was too cumbersome and perhaps too expensive for most research
applications. Sawtooth discontinued the product. Current multimedia (MM) systems can perform
the same function with much less hardware and for less cost.

At present, awareness of multimedia computing is very low, and comprehension of what it is, what
it's for, and what it's benefits are much lower.

In a nutshell, MM is a way to convey concepts using sound and full-motion (digitized) video alone,
or as part of a presentation, or as part of a document. That is really all there is to it. Much like the
original personal computers, it will be some time before people figure out how they can benefit
from it.

MM will be, without doubt, a powerful tool for disk-based research.

MM technology is available now on Macintosh and some 1BM-compatibles. On a Macintosh, all
that is needed is modification to current disk-based survey applications. The medification is minor,
and a standard Mac hardware configuration (CPU/monitor/hard disk drive} will run multimedia
“movies.” To convert available video from analog videotape to bits & bytes on a hard drive, you'l}
need to buy a $450 add-in card (for Macintosh). You don’t need the card to play movies, only to
convert them.

The application of MM to disk-based research is limited only by one’s imagination. Here are
examples of possible applications:

Advertising Research

Design monadic ad tests by randomly inserting alternative executions among a collection of
competitive and non-competitive ads. The order of all ads in the “clutter reel” can be fixed or
randomized for every respondent. Do this for any medium, TV, print, radio, billboard, or direct mail.

New Pr Resear
In many industries, the high cost of developing alternative prototypes prohibits testing in the market.
Mock-ups can be developed for smaller scale testing, but they are often too flimsy to allow much

hands-on testing by respondents. On the other hand, measuring new product ideas with concept
statements or story boards is too unreliable.

A reasonable compromise could be a movie of a prototype in use by an end-user, or an animation

of the product concept when even a prototype is too expensive to develop. This would be a powerful
application for consumer durable industries.
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Test alternative packaging, on-shelf location, or point-of-sale materials by showing a picture of a
store shelf and instructing people to point and click the product(s} they're interested in.

Even better, create a “virtual” store by videotaping a walk through the aisles and splicing in different
shelf configurations and so forth for random exposure to respondents. As the respondent watches
the movie, she can “stop walking” at anytime and scrutinize a product on a shelf, turn around and go
back, turn left or right, or whatever. In short, she can simulate the entire shopping experience. This
is because the digitized frames in a multimedia movie can be accessed “randomly” as opposed to
serially, as they are on videotape.

Conclusion

Disk-based research application developers can exploit the multimedia technology available today.
Compared with technology available five years ago, the solutions are easy-to-use, inexpensive, and
not difficult to set up. Moreover, MM solutions run on standard, non-specialized equipment that can
be used for all the other personal computing solutions a research firm needs.

If we market researchers can grasp this technology, we can reap a qualitative improvement in the
power of disk-based research, an already powerful medium.

SYNOPSIS

Disk-based surveys are an additional tool which offer unique advantages in certain situations.
However, they will not replace telephone or paper-by-mail methodologies for all studies. When
conditions are right for using them, DBM surveys can be cost-effective and accurate.
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Example Glossary of Terms
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B-BIT, 16-BIT, 32-BIT

The size of the data bus between the computer memory and the adapter card. Withan 8-
bit card, a maximum of 8-bits of data can be ransferred at one time across the bus. [f the
bus clock rates are equal, a 16-bitbus wansfers data twice as fast as an 8-bit bus, and a 32-
bit bus transfers data twice as fast as a 16-bit bus, (see bit specifications)

10BASE-T

[EEE standard for 10 Mbps 802.3 (Ethernet) local area networks running over unshielded
twisted pair rather than coaxial cable.

ALT

Autonomous Unit Interface or Atachment Unit Interface: the 15 pin D type connector
used (o connect the computer to an external Ethernet transceiver.

ACCESS METHODS

Techniques and rules for figuring which communications devices --¢.g. computers-- will
be the next to use a shared ransmission medium. Access method is one of the main
methods used (o disunguish between LAN hardware. Examples of access methods are
token passing (Arcnet, FDDIL, and Token Ring) and Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) (Ethernet).

ADAPTER (OR NETWORK INTERFACE CARD)

A card that connects a workstation to a network. Usually it fits into one of the expansion
slots inside a personal computer. [t works with the netwark software and computer
operaling system 0 ransmit and receive messages on the network.

ADAPTER STATISTICS

Information regarding adapter transmissions including packet size, number of packets
received/sent. collisions, and re-transmissions,

BNC

A commonly used connector for coaxial cable, The plug looks like a cylinder with two
short pins on the outer edge on opposite sides. After the plug is inserted, the socket is
turned, causing the pins to aghten the plug within it.

BOOT ROM (OR DISKLESS BOOTING)

A read-only memory chip (usually an option on an adapter) which allows the PC or
diskless workstation to boot from the file server on the LAN,

BRIDGE
A device thal connects iwo networks on the same type together; in contrast with a gateway,
which connects two different types of networks. See router and brouter,

BROUTER
A communications device that performs functions of both a bridge and a router, Like a
bridge, the brouter functions at the data link level (layer 2) and remains independent of

higher protocols, but like a router, it manages multiple lines and routes messages
accordingly.




miimiis

R |

[T

©E® |

@INTELLIQUEST

1250 Capital of Texas Hwy. S.
Building Two, Suite 250
Austin, Texas 78746

BUS MASTERING
A bus design that allows add-in boards to process independer;t]y of the CPU and to be
able 10 access the computer's memory and peripherals on their own.

BUS NETWORK

All communications devices share a common path. Typically in a bus network, a
"conversation" from each device is sampled quickly and interleaved using time division
multiplexing, Bus networks are very highspeed -- millions of bits per second -- forms
of transmission (e.g. on a local area network) and switching. They often form the major
switching and ransmission backbone of amodern PBX. The printed circuit cards which
connect Lo each trunk and each line are plugged into the PBX's high-speed "backbone”
--1.g. the bus network.

BUS WIDTH
Size of the computer or adapter card's data bus (8-, 16-, or 32-bit).

CLIENT

A node on a local area network. It utilizes the file server as a remote hard disk (or
application server for databases) and shares remoie peripherals (printers/modems, etc.)
with other clients or nodes on the network.

COAXIAL CABLE

A high-capacity cable used in communications and video, commonly called coax. It
contains an insulated solid or stranded wire that is surrounded by a solid or braided
metallic shield, which is wrapped in an external cover. Tefloncoating is optional for fire
safety. Coax provides a much higher bandwidth than twisted wire pair.

CONCENTRATOR (OR HUB)

A device that joins several communications channels into a single one. A concentrator
is similar to a muitiplexor, except that it does not spread the signals back out again on
the other end. The receiving computer performs that function. Used on local area
networks 1o establish a star topology as with 10BASE-T Ethernet or to extend total
network distances by repeating/amplifying signals in a bus topology.

DMA DATA TRANSFER METHOD
Method of data transfer between Ethemet adapter card and host PC system memory. The

PC system DMA (direct memory access) chip interrupts the PC CPU to move data from
the Ethernet card io PC system memory.

DATA THROUGHPUT
Rate at which dala is transferred through the network's media. Ethemnet transmission is
10 Megabits per second; FDDI specifies a 100 Mbps data transmission rate.

DISKLESS BOOTING
OnaLAN,adiskless PC runs by booting DOS from the file server. Itdoes this viaaread-

only memory chiponits network interface card called aremote boot ROM. Diskless PCs
appeal primarily to users interested in security.

EISA

Extended Industry Standard Architecture. EIS A is the independentcomputer industry's
alternate to IBM's PS/2 Micro-Channel data busarchitecture, EIS A expands the original
16-bit IS A (Industry Standard Architecture) w 32-bit offering backward compatibility.
EISA isuseful incomputing environments where multiple high performance peripherals
are operating in parallel. The intelligent bus master can share the burden on the main
CPU by performing direct data transfers into and out of memory.

ETHERNET

A local area network developed by Xerox, Digital and Intel that interconnects personal
computers via coaxial or twisted pair cable. It uses the CSMA/CD access method and
transmits at 10 megabits per second. Over coax wire, Ethernet uses a bus topology that
can connectup to 1,024 personal computers and workstations within each main branch.
Ethemnet has evolved into the IEEE 802.3 standard which was recently extended to
include operation over unshielded twisted pair wire (10BASE-T) in a star topology.
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FDDI

Fiber Distributed Data Interface. FDDI is an emerging ANSI standard for a 100 Mbps
fiber optic LAN. It uses a "counter-rotating” token ring topology. It is compauble with
the standards for the physical layer of the OSI model.

FILE SERVER

A computer in a local area network that stores the programs and data files shared by the
users on the network. Also called a network server, it acts like a remote disk drive. If
the file server is dedicated to database operations, it is called a database server.

GATEWAY

A computer that connects two different types of communications networks together. It
performs the protocol conversion from one network tothe other. Forexample, a gateway
could connect a personal computer LAN 10 a centralized mainframe network. Thisisin
contrast with a bridge, which connects similar nerworks together.

HUB (OR CONCENTRATOR)

A device that joins several communications channels into a single one. A concentrator
is similar toa multiplexor, except that it does not spread the signals back out again on the
other end. The receiving computer performs that function. Used on local area networks
to establish a star topology as with 10BASE-T Ethemet or to extend total network
distances by repeating/ampiifying signals in a bus topology.

1SA

(Industry Standard Architecture) The 8-bit, (PC, XT) and 16-bit (AT) buses in [BM's
first personal computer series. EISA isa 32-bit extension of ISA. Contrast with Micro
Channel.

MEDIA

Media is the conduit or link that carries ransmissions. Transport media include copper
wire, radio waves and fiber.

MICRO CHANNEL
A 32-bit bus used in high-end models of [BM's PS/2 series. It is designed for
multiprocessing, which allows two or more CPU's to work in parallel within the

computer at the same ime. Micro Channel boards are not interchangeable with PC bus
boards.

NETWORK INTERFACE CARD (OR ADAPTER)

A card that connects a workstation 10 a network. Usually it fits into one of the expansion
slots inside a personal computer. It works with the network software and computer
operating system to transmit and receive messages on the network.

NETWORK OPERATING SYSTEM (OR NOS)

The software side of a LAN. The program that controls the operation of a network. It
aliows users lo communicate and share files and peripherals. It provides the user
interface to the LAN, and communicates with the LAN hardware or network interface
card. Most NOS's have drivers to support a variety of network interface cards.

ON-BOARD CPU
Adapters sometimes integrate a CPU into their own architecture independent of the PC

host CPU. This extra CPU can offload protocol processing from the host CPU thus
increasing overall performance.

PROGRAMMED /O DATA TRANSFER METHOD
Method of data transfer between Ethernet adapter and host PC system memory. The host

PC CPU performs input and output to an [/O port and loops until the Ethernet packet has
been received or sent.

RJ-45
The connector specified for the ends of the twisted pair wire in a 10BASE-T network.
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REPEATER

A device that amplifies or regenerates the data signal in order to extend the distance of
the ranmission. It is available for both analog and digital signals. Repeaters are used
extensively in long distance transmission systems to keep the signals from losing their
strength. They are used in local area networks to extend normal distance limitations.

ROUTER

Roughly like a bridge, but more protocol-dependent. A router can usually link only
L ANswith the identical protocol --two Starlan L ANs, two NetWare LANs, etc. Bridges
are more protocol-independent, and can link more dissimilar LANSs, though they can't
link entirely dissimilar networks. Thatrequires a gateway. Likebridges, routers restrict
a LAN local maffic to itself, only passing data on to the bridged, or routed LAN when
that data is specifically intended for it. This is in contrast to a repeater, which
indiscriminately passes all dawa along, regardless of its destination.

SHAREDMEMORY

A data ransfer method used by Ethernet adapters to move data to/from the wire to the
receiving/sending machine. This method employs buffer RAM on the adapter card
which is assigned available address space by the hostmachine CPU. Assuch the adapter
memory appears 1o the PC CPU to be an extension of the PC system memory.

STARNETWORK

A communications network in which all terminals are connected to a central computer
or central hub. Examples include IBM’s Token Ring, AT&T's Starlan, and 10BASE-
T local area networks.

TSR

Terminateand stay resident program running on the PC. Typically.a small program (e.g.
electronic mail receipt notification, calculator program, etc.) not requiring a lot of
system memory such that other major programs can stili run while the TSR is “resident.”

TOKEN RING NETWORK

A local area network from IBM that uses a shielded twisted pair cable and the token
passing access method transmitting at 4 or 16 Mbits per second. It uses a star topology
in which all computers connect to a central wiring hub, but passes tokens to each of up
lo 255 stations in a sequential, ringlike sequence. Token Ring conforms to the [EEE
802.5 standard.

TOPOLOGY

In a communications network, the pattern of interconnection between nodes; for
example, a bus, ring or star configuration.

TWISTED PAIR

A pair of small insulated wires that are commonly used in telephone cables. The wires
are twisted around each other to minimize interference from other wires in the cable.
Twisted pair wires have limited bandwidths compared o coaxial cable or optical fiber.




IMPROVING RESPONSE RATES IN DISK-BY-MAIL SURVEYS

Arthur Saltzman
California State University, San Bernardino

The factors which influence respondents to complete and return disk-by-mail questionnaires are
evaluated. A respondent decision tree is developed which identifies the survey process from the
respondent's perspective, beginning with the receipt of the survey package and concluding with the
final disposition of the disk by a respondent. The effect on response rates of the decisions made
at each step in the process is reviewed. This is foliowed by a discussion of how the response rate
is affected by many factors such as the novelty of the disk-by-mail technique, mailing variables,
prenotification, length of questionnaire, incentives, and the respondent’s affinity for the sponsor and
the topic. Insights from published sources on conventional paper-and-pencil surveys, case studies
of disk-by-mail surveys, and controlled experiments with this technique are used in the analysis.

INTRODUCTION

Response rates have always been a major problem for mail surveys. They range from under one
percent for randomly selected samples of consumers to well over 50% when incentives are used
with a qualified sample. Because there is such a wide variation in response rates, the researcher is
always faced with a great deal of uncertainty when having to specify how many outgoing question-
naires will yield the desired sample size. For this reason the survey research industry has
proliferated research on factors which affect response rates. Early efforts focused on relatively
straightforward issues such as incentives and questionnaire length. In trying to squeeze the last few
respondents from a sample there have been more esoteric areas investigated such as whether the
respondents are right or left handed (Cornalli and McManus, 1992) and whether premiums such as
tobacco pouches, lottery tickets or turkeys will be most effective (Linsky, 1975; Kanuk and Berenson,
1975).

Because each disk-by-mail (DBM} survey package is inherently more expensive than the
conventional paper-and-pencil technique, we would expect that there would be substantial research
available on the factors which influence DBM response rates. For several reasons this is not the
case. First, a relatively small number of DBM surveys have been conducted. Since the introduction
of this technology in the mid 1980's, there have probably been fewer than 500 surveys conducted
using this technique. This is an estimate based on my interviews with researchers who have used
the technique (See Appendix). While there are undoubtedly some who have not been counted in this
summary, they are probably relatively infrequent users. As of June 1992 there were no organizations
which had performed over 100 DBM studies. Four had conducted between 20 and 100. Five
organizations were identified who had done 5 to 20 using the technique, and there were fewer than
ten companies found who had done between 1 and 4 surveys using the DBM procedure.

Another reason for the iack of published reports on response rates is that DBM produces relatively
high response rates without much fine tuning of the technique. When we can easily achieve a
30-60% response rate, there is little incentive to experiment. Also, clients are reluctant to aliow
experiments to be included in projects they are funding because they accurately perceive that more
complex research designs are more likely to have problems during the implementation phases.
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Nevertheless, several controlled experiments have been conducted. But the data from these projects
have not been widely disseminated because the studies have been done for specific clients, and
except for a few cases (Pilon and Craig, 1988; Higgins et al., 1987; Goldstein, 1987; Zandan and
Frost, 1989) the results have remained unpublished. To supplement these published reports |
conducted a series of telephone interviews with other DBM practitioners who were willing to share
their data on response rate experiments. Thus, the information presented in this paper includes
previously published results, data from DBM researchers, and the results of my own research with
the DBM technique.

| will discuss why the DBM technique is fundamentally different from the traditional paper-and-pencil
mode. Then | will review each step of the survey process and analyze the impact of each step on
response rates.

FUNDAMENTAL DIFFERENCES: PC ACCESS, NOVELTY, AND FOOT-IN-THE-DOOR

The evidence is clear. For mail surveys, the disk-based technique results in significantly higher
response rates than the paper-and-pencil technique. But there are inherent limitations because
respondents must have access to a PC. Thus, the two most popular sampling frames used by DBM
researchers are subscriber lists from computer magazines and lists of MIS managers. There were
no studies found which used DBM with a study of the general population.

Several DBM practitioners mentioned that the novelty of the DBM technique accounts for much of its
ability to generate higher response rates. The argument is that this novelty factor will induce many

to respond who would not complete and return a paper-and-pencil questionnaire. There are specific
junctures in the process when this novelty issue manifests. The first is when the respondents receive
the package and they are informed by a label or by the weight and feel of the envelope that there is

a disk inside. This is an initial “foot-in-the-door” (Furse et al., 1981) which helps insure that the
package will be opened and its contents perused.

The novelty is sustained as the disk is inserted into the computer and the respondent types answers
to get to the next question. Having put in the effort to get through the questionnaire, the respondent

is likely to place it in the self-addressed stamped envelope that is always included in the original
packet, and drop it in the mail.

RESPONDENT DECISION TREE

To facilitate the review of the tactors which affect DBM response rates, the respondent decision tree
is presented in Figure 1. It outlines the major steps taken by a respondent after a DBM survey
package has been mailed and received. The discussion of the factors which influence response
rates follows this outline.

Prenotifying and Prequalifying Respondents

Conventional wisdom is that notifying persons that a survey is being sent to them will substantially
enhance the likelihood that they wiil return the questionnaire (Jobber, 1986; Linsky; Kanuk and
Berenson). DBM practitioners have done this in several cases and believe that it enhances the
overall response rate. For example, Populus, Inc. reported one project in which disks were sentto a
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client's employees. Management then sent E-mail messages to those in the sample to encourage
them to respond. A 60% response rate was achieved in this study but since there was no control
group we cannot estimate how much the prenotification helped.

Potential respondents have also been prequalified. This is especially important if there is question
about whether they will have access to the computer necessary to answer the questionnaire. While
| will refer to a study in which respondents were prequalified by telephone, no experimental data are

available to indicate how much of an improvement can be expected from prequalifying procedures
in DBM surveys.

Figure 1
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Surviving the Outbound Trip

From the time the disks are mailed to the time they are physically in the possession of the intended
respondents there are many opportunities for failure. However, the consensus is that the postal
service is a relatively minor problem for disk-by-mail. Everyone reports some small number of
mangled disks, but in only one instance was the loss greater than 1%. This oecurred when a DBM
practitioner, to achieve some postage savings, used a 6" x §" mailer which was constructed of lighter
card stock. Ten percent of the disks were damaged. However, others have indicated that they
successfully used lighter weight mailers and have not experienced significant damage to the disks.

My own experience is that mailing 5 1/4" disks in a standard 6"x9" mailer with a "Magnetic Media”
label is very reliable. | have mailed questionnaires to and from Canada and received disks from as
far away as England. There were no more disk failures with respondents from other countries than
with those from the United States. With the Canadian survey, there was the added logistical problem
of securing Canadian stamps to be used on the return mailer. But | encountered no problems with
U.S. or Canadian customs.

THE FIRST GLANCE

The first critical interaction occurs when the respondent receives the survey package. This is the first
manifestation of the novelty aspect of DBM. Also relevant to the respondent at this point are several
aspects of the outside envelope.

Outside Envelope and Postage Characteristics

Do these factors make a difference? The literature on generic mail surveys suggests that at least
two aspects of the envelope are important: personalized addresses and teasers (Dommeyer, 1991;
Carpenter, 1974/75; Khate and Sales, 1978; Neider and Sugrue, 1983; Peterson, 1975). Few of us
will complete a questionnaire which is addressed to the “Occupant” and we are also not predisposed
to answer one which is sent to “MIS Manager.” Many authors have substantiated the importance of
whether the address on the envelope is handwritten, typed, or on a computer-generated adhesive
mailing label (Neider and Sugrue; Duncan, 1979; Kanuk and Berenson). Dommeyer et al. found that
there was a substantial increase in response rates from a teaser on the envelope which referredto a
monetary benefit. Little and Pressley (1980) found a barely significant increase due to using a larger
envelope sizes. This result favors the DBM technique since the size of the survey disk means that
the envelope will be larger than the standard #10 commercial size. Some DBM researchers use a
snug 6" x 9" outside envelope while most prefer a 9" x 11" size.

In no instance was bulk postage used to mail DBM surveys, which suggests that DBM researchers
universally believe in using some form of First Class postage on the outside envelope. However,
there are results with generic surveys suggesting that hand-affixed First Class postage is superior to
metered mail in the same amount (Jobber; Diamantopoulos et al., 1991; Vocino, 1977). Most DBM

suppliers seem to favor the meter technique because it can be more automated than pasting on
stamps.

The postage issue for the return trip is somewhat different and has been thoroughly investigated
for the paper-and-pencil technique. Business Reply versus hand-affixed stamps, commemorative
varsus regular stamps, and other postage experiments are all represented in the literature
{Armstrong, 1990; Harris and Guffey, 1978; Wolfe and Treiman, 1979; Brook, 1978; Vocino).
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The DBM practitioners used either First Class Business Reply or postage stamps in all cases, except
for two instances when Federal Express overnight service was used because of extreme time
pressures. One experiment was reported by Answers Research, Inc. in which Business Reply mail
was compared to First Class postage. There was no difference in response rates.

THE MOMENT OF TRUTH

While the respondent makes some judgments about a survey by looking at the outside envelope, the
critical determination occurs immediately after the contents of the envelope are examined.

Expected Completion Time

Recipients of a conventional survey tend to scan the pages to estimate the amount of time required
to complete it. This is then balanced against the perceived benefits of answering it. But when the
questionnaire is on disk, there is no size surrogate to indicate the length. Thus, many researchers
administering DBM surveys include a statement in the cover letter on the expected time to complete
the survey.

There are two recent experiments which look at how these statements affect response rates. My
own 1991 experiment was part of a DBM survey of PC users. The sample was divided into three
groups. The letter enclosed in the survey packet with the disk was the same except that the first
group was told that it would take 10 to 20 minutes to complete the questionnaire; for the second

group the estimate was 20 minutes. The third group was given no estimate of the time it would take
to complete the survey. A similar experiment by IntelliQuest, Inc. was done during their 1992 study
for a hardware manufacturer. The results of each are given in Table 1.

Table 1

EFFECT OF ESTIMATED TIME TO
COMPLETE QUESTIONNAIRE ON
RESPONSE RATES

ESTIMATES IN 1991 RESPONSE

USER GROUP SURVEY RATE
BY SALTZMAN

10 - 20 MINUTES 62%

20 MINUTES 50%

NO ESTIMATE GIVEN 63%

ESTIMATES IN 1992 RESPONSE
HARDWARE SURVEY BY RATES

INTELLIQUEST
15 MINUTES 44%
20 MINUTES 36%
NO ESTIMATE GIVEN 38%
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In both experiments the lowest response rates occurred when respondents were told that the
questionnaire would take 20 minutes to complete. When the estimate was either 15 minutes or 10
to 20 minutes, there were significantly more questionnaires returned. However, the two studies gave
conflicting results about the response rates when there was no estimate given. For the user group
study no time estimate was as good as the 10 to 20 minute estimate. In the hardware survey the
absence of an estimate was almost as detrimental to the response rate as the 20 minute estimate.

The difference in effect may be due to the source of the cover letter and the appeals used in each
study. The user group study included a letter from the group president who encouraged participation,
while the corresponding letter for the hardware survey came from the marketing research firm
conducting the study. Perhaps the appeal from the user group president created a higher level of
trust, removing respondent apprehension about the length of the questionnaire. The overall impact
on response rates of these appeals wil be reviewed in the following section.

Aftinity for Source

"Source" usually refers to the person or organization identified as requesting the data. Several
studies have investigated the differences among university, government, and commercial
sponsorship of conventional mail surveys, with mixed results on which will elicit the highest response
rates (Houston and Nevin, 1977; Little and Pressley; Peterson; Jones and Linda, 1978). None of
these studies explore the relationship between the source and the respondent, which | believe is a
critical issue. A partial explanation of this lack of data is that when a marketing research firm is
conducting research for a commercial enterprise, the respondent is seldom told who is funding the
research. Itis assumed that knowledge of the funding source might bias the responses. Thus,

| could find no published reports concerning the effect of the respondent-sponsor relationship on
response rates .

Another practical reason for the paucity of data on this issue is the difficulty of manipulating these
factors in a response rate experiment. Response rate experiments are almost never the major
function of a survey project. They are conducted in situations in which a researcher manages to
convince the sponsor that valuable experimental data can be collected without compromising the
main objectives of the survey. There are few circumstances in which the perceived sponsor could
be varied in order to conduct a controlled experiment. The same reasoning would explain why there

are no published studies on the effect on response rates of the affinity of the respondent toward the
subject matter of the study.

To circumvent these problems, | turned to a case study approach and contacted the organizations
{See Appendix} who had conducted the largest number of DBM surveys. We had extensive
conversations about the most recent disk-by-mail studies. These interviews suggested that the
respondent’s relationship to both the sponsor and the topic did indeed have an impact on the
response rate. This information is presented in Table 2. Although these case studies cannot

be considered a random sample, they are representative of recent DBM research.

The data in the table strongly suggests that the respondents’ willingness to complete the question-
naires is influenced by their perception of the project’s sponsor.

The highest reported response rate {35%) is from a study done for a software publisher in which the
identity of the software firm was discliosed. The topic of the questionnaire was a shareware product
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for which registration and payment of a registration fee is voluntary. Shareware programs are freely
distributed on disks and downloaded from bulletin boards at no charge. Only after users decide to
continue using the program are they expected to pay a registration fee to the author. Since the
sample was drawn from those who had registered their copy, the affinity of the respondents for the
author of the software explains the extremely high response rate.

The other studies, however, also support the contention that the relationship of the respondent to

the sponsor has a definite impact on response rate. While each of the studies was conducted by a
marketing research organization, those in which the sponsors' names were disclosed had the highest
response rates. Either the cover letter came from the project sponsor, or the cover letter from the
researcher identified the sponsor.

The table shows one exception to this finding, where the sponsor was not identified but the response
rate was a high 78%. But in this survey respondents were prequalified by telephone: only those who
owned the product and had a PC available for answering the DBM survey were included. And, most
important, only those who agreed to participate received the questionnaire packet. Thus, the
reported 78% response rate does not include the respondents who did not pass the telephone
screening and therefore is not comparable to the other case studies.



Table 2

REPRESENTATIVE DISK-BY-MAIL SURVEY CHARACTERISTICS
AND RESPONSE RATES
SURVEY TOPIC SPONSOR TYPE RESPONDENT INCENTIVE LENGTH PRE- RSP
INDICATED SPONSOR TYPE GIVENIN SCRANG RTE
LETTER (%)
PC produet Yes Software Product user No Yes/20 No 95
features publisher mig
PC product No Hardware Product user No Yes/5 Yas * 78
features manufacturer min
Corporate image Yas(tor PC User group/ | User group Yes Yes/15- No 69
and products group) hardware members 386/33 PC 20
/No (for manufactures by raffle
manfir)
PC product Yes Computer mag. | Computer Mag. No No No 68
features subscribers .
Demegraphics & Yes PC User Groups| User group Yes Yes/20 No 63
PC use members Software min
by ratffle
Program eval. Yes University Exec. MBA grad. | Report Yes/25 No 62
min
EDP Standards Yes EDP Industry MIS/EDP $1 Yos/15- Yes ** 55
managers
Group 20 min
Office equipment | No Ofice Equip. Equip $1+ Yes/20- Yes ** 52
manfir. purchasers small lottery 30 min
prize
Not given No Not given Sales leads $1 + No No 52
large lottery
prize
Industry stats Yes Software Trade | CFO's & CEQ’s | Report Yes/35- No 50
Association 40 min
Pregram evaluation| Yes University Evening MBA Report Yes/25 No 46
grads min
[ Subscriber study | Yes Mainframe Subscribers $2 bill Yes/20 No 40
& ACA) i computer mag. min
Office equipment | No Office Equip. Home based & | $2 bilt Yes/15- No 40
manufacturer small businesses 20 min
PC product No Hardware MIS directors $2 bill Yes/15- No ')
features (& ACA) manutacturer 20
FAX features No Hardware Computer Mag. | No Yes/10 No 23
manufacturer subseribers min

* Phoned to determine if they owned product and would participate in survey.
** Pre-notified by phone that survey was coming.

Affinity toward the sponsoring organization can also explain why PC user groups were so responsive.
In each case the president of the group wrote a letter on the group's letterhead that pointed out how
the group would benetit from the survey, and requested that the members complete the question-
naire. The affinity dimension is also relevant to the 55% and 50% achieved by the EDP Industry
Group and the Software Trade Association. In both cases the respondents were associated with

the sponsoring group or closely identified with the group’s objectives.
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Respondents Interest in the Survey Topic

One could anticipate that the respondents' interest in the topic of the survey would influence the
response rates. But again there was no published research on this issue. This is not surprising,

for a controlled experiment in which only the topic varied would require a single sponsor who is
interested in collecting data on two different subjects. Several researchers | interviewed suggested
that affinity toward the topic was an important factor in response rates. That is why most studies try
to draw their sample from a population that is likely to be involved in the subject matter of the study.
The lowest response rate in Table 2 illustrates this point. The subject was fax machines and the
consultant used lists of computer magazine subscribers for the sample. The respondents’ of interest
in the topic was evident from the low response rate of 23%, and also from the open-ended comments
from many who did respond to the DBM survey.

Incentives

Many researchers have written about how a variety of incentives impact the response rates of
traditional mail surveys (Furse et al.; Jobber; Linsky; Kanuk and Berenson). Both monetary and non-
monetary rewards that are included with the package induce more respondents to complete and
return a questionnaire. The prepaid incentives seem to have a stronger effect than the promise of a
reward for each person who responds. This is true for the general population and is also the case for
surveys of industrial populations (Jobber).

A key question is whether the amount a researcher spends on incentives will be justified by the
increase in quantity and quality of the responses. This is especially important with DBM sutrveys
because the unit cost of sending a questionnaire package is significantly higher than sending a
paper-and-pencil version. The cases reported in Table 2 indicate that many researchers use
incentives. However, one of the leading DBM practitioners said that the disk-based technique by
itself achieves such high response rates that he did not believe the incentives have impact. An
experiment was conducted by including a $1 bill with 100 of the questionnaires, but these had no
higher response rate than those with no incentive. However, since this market researcher’s clients
believe in incentives, one is always included with the questionnaires. A similar DBM experiment
reported on by Morrison (1988) also concluded that a $1 pre-paid incentive had no effect. Marketing
Metrics, Inc. reported an experiment with incentives in a DBM study where half of the sample were
promised $5 for responding and half were promised $10. This doubling of the incentive brought the
response rate from 30% to 45% and suggests that the promise of a substantial incentive (that is,

something above $5) will have a major impact on the number of interviews which are completed
and returned.

DBM intrinsically says to respondents that you care enough about their opinions to send them an
expensive package. All DBM researchers attempt to project a high quality image with the survey.
Some use bond paper for the enclosed instructions and personally sign each letter. But Trade-Off
Marketing Services, Inc. conducted an experiment which demonstrated that those who received a
letter with a handwritten signature were no more likely to respond to a DBM survey than those who
were sent a letter with a printed signature. This experiment also found that colored disks elicited

a 6% to 8% higher response rate than conventional black disks.

Reminders and Speed of Response

Often a conventional mail survey will be followed up by a reminder, especially when there

is a relatively small initial response. The reminder can be sent to all recipients of the original mailing,
or if the researcher can identify and keep track of the returned responses, the reminders can be sent
only to those who have not returned the questionnaire after a specified period of time. Prior research
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on the subject suggests that considerable increases in response rates are possible by using one or
two waves of follow-up reminders {Duncan, 1979, Jobber).

Although Goldstein suggests using reminders with DBM surveys, only one of the DBM practitioners
reported having actually used them to increase response rates. The primary explanation for this is
the relatively high response rates which are achieved without reminders. Several com-mented that
their clients want results immediately after the disks have been returned and are not willing to wait
for another cycle of mailings of reminders. They also indicated that respondents seem to return DBM
more rapidly than paper-and-pencil surveys. Because of the novelty factor, a respondent is much
more likely to immediately complete the survey. The disk is more compelling and less likely to be
put on the to-do pile. The consensus among DBM researchers was that DBM questionnaires are
returned a week sooner than paper-and-pencil questionnaires, enabling the data analysis to begin
more quickly. In addition, the analysis of data is inherently faster with DBM because the data entry
task is eliminated for all but open-end responses. Thus, while DBM cannot compete with the rapid
1-3 day turnaround time which is possible with telephone or personal intercept survey techniques,
DBM studies have yielded results to clients in 2-3 weeks, which is at least a week faster than the
usual time required for conventional paper-and-pencil mail surveys.

Interrupted Interviews

Problems with re-starting interrupted disk-based interviews were mentioned by several researchers.
Depending on the length of the questionnaire, there may be a significant number of respondents who
would like to pause in the middie of an interview, turn off their computers or use them for some other
task, and then resume the interview at a later time. There are various techniques for handling this
situation, such as including instructions in the cover letter and the use of batch files, but almost all
who use the DBM technique think it is essential to provide a toll-free number for respondents to call
about this and other problems that may arise. In my own experience with DBM, we received calls
from about 2% of the respondents and over 90% of them were to ask how to restart an interrupted
interview. The remainder were either about a damaged disk, or requests for a 3 1/2 inch disk since
we had only been including the 5 1/4 inch size. Some researchers include disks of both sizes to
avoid this problem.

CONCLUSION

There are fundamental differences between the response rates achieved with DBM and conventional
paper-and-pencil mail surveys. While paper-and-pencil surveys are typically returned by 1% to 50%
of those who receive one in the mail, the corresponding response rates for DBM is 25% to 70%. A
major part of this difference is because of the novelty of the DBM technique. But this paper presents
data which indicate that several other factors can improve DBM response rates. Substantial prepaid
monetary incentives can improve the response, as can aspects of the survey package. DBM
respondents are also sensitive to the perceived length of a questionnaire. Case studies suggests
that respondents are more likely to complete a survey when they are told who the sponsor is. The
response rates are even higher when respondents have an affinity for the survey sponsors and are
interested in the subject of the survey.

While there is a large body of literature on response rates for paper-and-pencil surveys, there have
been relatively few controlled experiments performed on what affects DBM response rates. Since we
cannot always expect results to be transferrable, there is a need for researchers and sponsors to do
more experimenting with variables which can affect disk-by-mail response rates.
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APPENDIX

Marketing Research Organizations Interviewed
Answers Research, Inc.; Solana Beach, CA — Albert Fitzgerald
Duke University; Durham, NC — Joel Huber
IntelliQuest, Inc.; Austin, TX — Karlan Witt
MACS, Inc.; Seattle, WA — Rebecca Elmore-Yalch
Marketing Metrics, Inc.; Paramus, NJ — Terry Vavra
Morrison & Morrison, Ltd; Louisville, KY — Richena Morrison
Populus, Inc.; Boise, ID — Lesley Bahner
Trade-Off Marketing Services, Inc.; Encino, CA — Harris Goldstein
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Comment on Saltzman

Steve Bernstein
Apple Computer

Saltzman'’s paper is a solid attempt to uncover the elements driving response rates in DBM surveys.
+ The decision tree he presented well describes the decision process.

» The next step would be to ascribe weights to the various actions the researcher can take according
to their impact on response rate.

» In addition, “expected value” response rates could be calculated based on combinations of actions
on different sample types to guide researchers in designing DBM surveys.

Unfortunately, he is handicapped by a scarcity of data available on the subject. Although the data
to support this probably won't be available for quite some time, this sort of analysis would be a real
contribution to market research practitioners.

Now, regarding some of the specifics in the paper...
Saltzman discussed the possible impact of the following items on DBM response rates:

¢ novelty

+ prenotification & prequalification

+ personal, hand-lettered addresses

* bulk rate versus First Class postage; hand-affixed stamps versus metered mail
+ stated survey length

disclosed sponsorship and affinity for the sponsor

respondents’ interest in the survey topic

* incentives

* reminders

colored versus black diskettes

Of the items on this list, novelty, stated survey length, and the use of colored diskettes are unique
to DBM research, while the rest apply to all mail studies.

Novelty probably overwhelms the other actions one might take. Most of us assume that novelty is
the most important factor explaining increased response rates among DBM surveys. An important
extension to this research, therefare, would be to learn how many DBM surveys one can take before
the novelty wears off. Can the novelty wear off in the course of one long (boring) questionnaire, such
that a second DBM survey would be welcomed with no more respondent enthusiasm than a paper-
and-pencil survey? Are there principles beyond “keep questionnaire length to a minimum” to which
we should adhere to maintain novelty? How can novelty be increased?
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Regarding the effect of stated survey length, again Saltzman is hampered by sparse data.

His findings here are mixed — there doesn't appear to be a clear pattern suggesting whether
practitioners should state the length or not. Many reasons may explain the conflict in the findings,
but | believe he at least needs to control for actual survey length. One hypothesis is that a significant
under-estimation for an interview violates the respondent'’s trust and could resuit in more interrupted
interviews than no estimate, or even, perhaps, a long interview accurately estimated.

Similarly, when comparing response rates across studies, Saltzman should account for the length of
time in field for seach. Practitioners often trade time for response rate when circumstances call for it.

Finally, adding provocative open-end questions at the beginning and end of the questionnaire may
induce the respondent to invest emotionally in the survey, increasing the chances of returning a
completed questionnaire. This hypothesis is not unique to DBM research, except that respondents
may (correctly) believe that a typed “electronic” answer is easier for the researcher to read and use
than a handwritten one. In the grand scheme, this effect may turn out to be minor, but probably no
more so than some of the other effects Saltzman is trying to track.
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CALL FOR PARTICIPATION: A DATABASE ON THE
EFFECTIVENESS OF DISK-BASED SURVEYS

Arthur Saltzman, California State University
Lesley Bahner, POPULUS, Inc.
John Fiedler, POPULUS, Inc.

Joel Huber, Duke University
Karlan Witt, IntelliQuest, Inc.

During the conference session titled "Insights Into Computer Interviewing,” both Karlan Witt of
IntelliQuest, Inc. and Arthur Saltzman of California State University presented the results of many
disk-by-mail survey projects. They used these results to draw conclusions about the best practices
in disk-by-mail: those techniques and methods which results in the greatest response rates and the
highest quality data.

During the discussion period that followed, several persons in the audience recommended that there
would be benefits to the research community if a mechanism were developed to allow those who
conduct disk-by-mail surveys to share their experiences. This sharing would lead to a database
which described previous results and would provide any researcher with access to information on
what has worked best in disk-by-mail surveys.

An ad hoc group consisting of Lesley Bahner and John Fiedler of POPULUS, Inc., Joel Huber of
Duke University, Arthur Saltzman of California State University, and Karlan Witt of IntelliQuest, Inc.
met during the conference to discuss this sharing concept and develop a plan to implement it.

We first decided to expand the scope of the original concept so that we would include projects using
computer-assisted personal interviews (CAPI), as well as disk-by-mail (DBM) surveys. Next we
developed the following three activities to implement this concept:

1. ndar ions in f rv
We suggest that all researchers who conduct disk-based projects should start including the
following two questions at the end of each of their questionnaires.

a) Have you ever answered a survey using a computer before?

1 Yes
2 No

b) Based on your experience in answering this computerized survey, would you be more or
less willing to answer another survey using a computer?

5 Much more willing

4 Somewhat more willing
3 About the same

2 Somewhat less willing
1 Much less willing
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{ 3 L' 1 Iveys.
A questionnaire is being developed to gather information from researchers about their
projects. For each project, information about the following will be requested:

Type of survey (CAPI or DBM)
Type of software used and developer (for example, Ci3, MacSurvey,

APM, or ACA)

Pre-screening

Pre-notification

Outbound mail method — service type and postage
Teasers on envelope

Personalized address

Personalized cover letter

Inbound mail method — service type and postage
Survey topic

Description of respondents

PC availability

Interest in topic

Affinity for source/sponsor

Disk size, type

Anonymity/Confidentiality Guaranteed

Sponsor indicated

Type sponsor

Incentives

Estimates of survey length in cover letter

Actual time (distribution)

Reminders

telephone call

post card

with new disk
Restart option available
Instructions given

800 number

how to restart
Response rate

# mailed; # returned undelivered:

# returned complete and usable; # returned incomplete
Results from the two questions described above (see point 1)
Date of survey
Country
Language used
Experiments conducted
Name of research organization
Estimated response rate (in-going)

The data from each project will be entered into a database which will be available to researchers
upon request.

Although we will ask each contributor to identify his or her organization, such information will not be
included in the database.
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3. Encourage controlled experiments,
There have been relatively few experiments conducted to investigate the effects of the
different aspects and techniques in disk-based research projects which are listed above.
We encourage all researchers and clients who use either CAP| or DBM to include
appropriate methodological experiments in future projects and then to share their results
by including them in the database.

A review of these activities was presented at the conference and there was broad support for this
plan. Both POPULUS, Inc. and IntelliQuest, Inc. have agreed to participate in this effort and
incorporate the two standard questions in their future projects.

The Department of Marketing of California State University, San Bernardino will be the repository of
the database.

To request a copy of the questionnaire or database, contact:

Professor Arthur Saltzman
Department of Marketing
California State University
5500 University Parkway
San Bernardino, CA 92407

Telephone: 714-546-8614
Fax Number: 714-546-4607
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SURVEY NON-RESPONSE AND BIAS
AS A FUNCTION OF PAPER, DISK AND PHONE FORMATS

Elizabeth Smith, Ph.D.
Ruth Behringer
Aid Association for Lutherans

INTRODUCTION

The automation of data entry through the use of diskette mail surveys offers significant savings in
data entry time for fixed response surveys. Diskette surveys offer an additional advantage of
allowing the automated entry of open-ended responses which can be coded, or sorted and edited for
printing. These advantages need to be balanced against potentiai differences in the effects of survey
format on the rate at which respondents will return surveys, on the tendency of some respondents
rather than others to return surveys, and the tendency of respondents to answer questions differently,
depending on survey format.

In this paper, we report on an experiment in which sales agents received mail, telephone and disk
surveys. Respondents were randomly assigned to receive mail, telephone or disk surveys. The
entire field sales staff of Aid Association for Lutherans (AAL) was surveyed. The following questions
will be addressed:

1) Do some survey formats produce higher response rates than others?

2)  Which type of survey format do respondents say they prefer? Does the survey format affect
preference?

3) Do respondents who respond to different formats differ in terms of their productivity and length
of service?

4) Does the tendency of respondents to agree or disagree in global terms reflect the format in
which the survey is presented?

5) Are respondents more likely to answer in a consistent manner (selecting only high or low
responses) in some survey formats than in others?

6) From an administrative standpoint, when should disk versus mail or phone surveys be best
used?

DESCRIPTION OF THE EXPERIMENTS

The study was undertaken because AAL desired to monitor sales agents’ satisfaction with service

at the service team level, using a survey of 18 questions. At AAL, groups of agencies are provided
underwriting, certificate change and claims services by teams at the Home Office, so that service is
more personalized. Because each service team serves between 80 and 150 sales agents, in 4-8
agencies, the entire population of 2000 agents had to be surveyed to achieve statistically reliable
results. We wanted to be able to compare the advantages and disadvantages of doing the survey in
different ways, because it would be done on a semi-annual basis. We also wanted to study the cost-
structure of the survey.
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The survey questions are stated in affirmative form: *My service team offers practical and objective
suggestions.” The responses are coded from 1 for “Strongly Agree” to 5 for “Strongly Disagree”.
They are presented in matrix form on the paper survey, as shown in Table 1.

Table 1

Matrix Survey Form

SA - Strongly Agree

A - Agree

N - Neither Agree nor Disagree
D - Disagree
SD - Strongly Disagree

My service team.....

Offers practical and objective
suggestions. SA AND SD

Was easily accessible SAANDSD

We carried out the experiment in the summer of 1991. We randomly assigned 655 of the agents

to receive the standardized mail survey, 549 to receive telephone calls from a telephone research
facility, and 744 to receive diskette surveys. We sent different quantities because we knew the
response rates would vary by method. We sent follow-up letters reminding the field agents to return
the surveys, three weeks after the initial surveys were mailed. The diskette surveys were created
using Ci2 software (Ci2 System by Sawtooth Software). The questions were presented screen-by-
screen rather than in matrix form (see Table 2 below). A one-page instruction sheet accompanied
the mailed diskette surveys. The move to diskette-based surveys was motivated by the fact that all
field agents at AAL have portable computers.
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Table 2

Ci2 SURVEY SCREEN

My service team offers practical and
objective suggestions.

1 STRONGLY AGREE

2 AGREE

3 NEITHER AGREE NOR DISAGREE
4 DISAGREE

5 STRONGLY DISAGREE

Please type the number corresponding to your answer.

RESPONSE RATE

The highest response rate was that for telephone surveys: 93% of respondents were reached by
telephone. Those refusing stated their lack of experience with Home Office Service as a reason

for not participating in the survey. The lowest response rate was to the diskette survey, which was
63% in this study and 66% in an earlier study. This response rate was fairly typical of what we have
experienced at AAL. The paper response rate at 77% was not as high as in previous surveys,
though still above the average for surveys done with field agents in most companies. With Ci3 our
response rates have been in the 75-80% range, however.

The differences in response rates correspond to the magnitudes of in differences found in Feild et al.

(1978), Allen (1987), and by Keisler and Sproull (1986), although the Keisler and Sproull study did
not involve mailed diskettes, but rather direct terminal linkages.
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RESPONSE RATE BY SURVEY FORMAT
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Why did these differences occur? In the case of telephone contact, the burden is on the interviewer
to reach the respondent. The lack of anonymity on the part of the respondent also makes the
respondent less likely to refuse a company study, even when done by an outside vendor. The
diskette study, on the other hand, requires the most effort on the part of the respondent, since in
addition to answering the questions, the respondent must read the instructions, start up the
computer, be familiar enough with DOS 1o go to the A drive, and start up the survey. This adds about
5 minutes to the time required for the survey. In addition, respendents are not clear about how long
the survey will actually take before they start the survey. A disk survey is not as easy to start and

stop as a paper survey, which may be a significant factor for field agent respondents who are subject
to numerous interruptions and telephone calls.

RESPONDENT PREFERENCES

Respondent preferences for survey format were heavily influenced by the format of the survey.
When respondents to the paper survey were asked what format they preferred, B0% indicated a
paper survey, 13% diskette and 7% telephone. The respondents who received the diskette survey
manifested a distinct preference for diskette surveys (67%%) as compared to paper (24%) and
telephone (9%). Finally, the telephone survey respondents indicated a preference for the telzphone
survey (54%), followed by paper (33%) and diskette (13%). These are large differences that may
indicate two things: a higher overall comiort level with paper surveys, but perhaps also a social
desirability effect: that is, a tendency to agree with whatever process is already going on. Overall,
respondents preferred the paper survey.



SELF-REPORTED CHARACTERISTICS OF RESPONDENTS
ﬁl991 SALES PAPER DISK TOTAL
CREDITS
LOW 27% 22% 24%
LOW-MEDIUM 24% 27% 25%
MEDIUM 23% 22% 23%
MEDIUM g o o
HIGH 1% 16% 13%
HIGH 16% 13% 15%
TOTAL 100% 100% 100%
TOTALN 483 472 955

SELF-REPORTED CHARACTERISTICS OF RESPONDENTS

We keep track of which respondents return surveys (the surveys themselves were anonymous)
through the use of labeled postcards. When the respondent returns the survey, whether paper or
diskette, he or she is also instructed to return the accompanying postcard separately, so that a
follow-up reminder would not be sent. This let us track which respondents did and did not return
surveys. An analysis of production and years of experience data revealed no statistically significant
differences in the characteristics of respondents to the paper and diskette surveys. Using diskettes
therefore did not produce bias in the types of respondents who answered the survey.
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We were concerned about whether respondents would respond differentially to the diffarent survey
formats, so that we could adjust the data for future baseline comparisons. We computed the means
of the 18 items in the survey of each survey format to see if there were differences in response
patterns.

An analysis of variance reveals that the telephone survey respondents had the most favorable
responses, even when we adjusted for length of service (which is also related to favorableness

of response). The mean response for the telephone survey was 1.3 on a scale from -2 (strongly
disagree) to +2 (strongly agree). The participants in the paper and disk survey gave nearly identical
mean satisfaction ratings of 1.1. The overall mean was 1.2.

Since the differences in attitude by format were nearly as great as differences among groups of
agents served by different teams, it was of concem to us that we decide which ratings were more
valid. We decided that the paper/disk results were probably more valid because there was
anonymity for the respondents. Asking about agents' attitudes toward home office service is

a somewhat sensitive form of questioning, since an agent's livelihood depends on this service.




COMPARISON OF PAPER, DISK AND TELEPHONE AVERAGE AGREEMENT
FOR 18 SATISFACTION ITEMS

MEANS
FOR 18
[TEMS SCALE RANGES FROM -2 (EXTREMELY DISSATISFIED)
TO +2 (EXTREMELY SATISFIED)
15 3
® 1
1.0 @ ©
0.5
OO 1 l o |
ALL PAPER DISK PHONE

METHOD OF DATA COLLECTION

Keisler and Sproull found that responses on their electronic survey were less socially desirable than
those on the paper survey. In an earlier study (Smith and Rosner, 1991), we thought it might be
possible that respondents would provide more positive responses on the paper than on the diskette
survey, as a result of this previous finding. This study confirmed the results of our previous study:
that there were no substantial differences between paper and diskette formats in terms of item bias.

Another element of item bias that interested us was the tendency of respondents to stay with one
answer category. We feit that this would be the highest in paper surveys, less in diskette surveys
and least in telephone surveys. To measure this we took the differences between successive items
on the survey and added them up. The smallest difference would be 0, if a respondent circled the
same number twice. The largest difference would be 4, if a respondent circled a 1 and then a 5

(or vice versa). The largest sum would then be 68 (17 differences between 18 items times 4, the
maximum difference). The overall sum was 7.7, which is quite low and reflects the strong
convergence of opinion among field agents. The differences among formats are not statistically
significant.

OTHER ADMINISTRATIVE CONSIDERATIONS

Since our response rates are fairly high — even with diskette surveys — we continue to use this
format. We have found that the self-administered diskette survey is most useful when respondents

all have computers, the survey is longer than 5 pages, has many open-ended responses, and there
are 200 or more respondents.

51



TENDENCY TO FAVOR ONE ANSWER
CATEGORY BY TYPE OF SURVEY
MEANS
FOR 18
ITEMS SCALE RANGES FROM 68 (NO CONSISTENCY)
TO 0 (COMPLETE CONSISTENCY)
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METHOD OF DATA COLLECTION

Since the development time for a researcher to use the software involves about as much effort as
learning a variety of other software (such as Lotus or some statistical software), it is not suitable for
the casual user — a researcher who does fewer than 4 surveys a year would probably not be using
his or her time effectively.

The cost factor of the survey depends on what resources are available. When there is relatively
little clerical support for data entry and typing of open-ended questions and rapid data-processing is
required, diskette surveys have a clear advantage. An advantage of the Ci2 survey software that we
had not originally anticipated was the ability to process open-ended text responses. Since the files
produced are in ascii format, they can be transmitted to mainframe files for sorting, editing and
printing. The Ci2 open-ended answer files are originally in respondent order, not in question order.
DOS is too restrictive an environment, allowing sorting for only about thirty respondents at time.

By transferring the files to a mainframe environment, we can sort and edit the responses of several
hundred respondents at a time. Management often requests to see the actual text of open-ended
responses, to assist them as they strive to improve field satisfaction with existing service. This text-
processing capability has made it economical to process even as a few as a 100 respondents using
Ci2, as it saves days of typing.

CONCLUSIONS

Each type of survey appears to have advantages, depending upon the purpose required. For less
sensitive questions in very short surveys of small numbers of respondents where fast turnaround
is required, telephone surveys can provide an optimal format. For sensitive questions which can
be influenced by soclal desirability, anonymous paper or diskette surveys are more valid.
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Paper surveys are most cost-effective for shorter surveys (less than 5 pages) with mostly multiple
choice items with under 200 respondents, largely because of the programming time required for

a Ci2 (or Ci3 System by Sawtooth Software) survey, and the more careful pre-testing and quality
control required with diskette surveys. For longer surveys, the extra respondent effort required to
load the diskette is negligible compared to the effort of filling out the survey. Paper surveys are also
much cheaper to duplicate and mail, particularly when they are short.

The optimal choice of survey format depends on the sensitivity of the questions, the length of the
survey, the number of respondents, and the costs of mailing and clerical assistance.
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USING COMPUTER INTERVIEWING
TO DEVELOP PERSONALIZED SCALES

Ira Goodman
J.M.R. Marketing Services, Inc.

INTRODUCTION

Good morning. It's so nice here in Sun Valley, Idaho. The plant life is beautiful. The mountains
are majestic. The weather is seasonably warm. | mean it is warm to me. Some of you from the
southern portions of the country might actually consider this weather cool. Would any of you call
it hot? What about cold? | find this whole matter of weather so confusing. It's no wonder that the
National Weather Service has difficulty forecasting the weather when there is such contusion just
talking about it.

In a "Peanuts” cartoon | saw recently, Lucy asks Charlie Brown, "Kind of chilly out today, eh Charlie
Brown?" And he replies, "“it's more than just chilly...it's cold outside..." He reflects on this statement
and adds, "In fact, it's more than just cold...it's mitten cold!!"

Even Lucy and Charlie Brown seem to have difficulty communicating about the weather. Lucy
thinks it's cool outside while Charlie Brown calls it cold. "Mitten cold!” Why can't they agree on an
appropriate label for the weather they are both experiencing at the same time in the same place?
Are difficulties in communicating timited to discussions of the weather? Could these problems
somehow relate to issues involved in scaling responses in survey research? | think so, and you
will see how as this paper progresses.

BACKGROUND

Why do we need another type of scaling approach? We already have hedonic scales, semantic
differentials, word scales, number scales, picture scales, anchored scales, nominal, ordinal, interval
and ratio scales. Some of you may feel that these scales satisfy your informational needs. But
others of you may have had some nagging questions, like | did for many years, about the quality

of the data obtained with these scales.

Let’s imagine that you are designing a questionnaire for measuring attitudes about several competing
products. In setting up the questionnaire, you randomize the order in which the products are
evaluated. You also randomize the order in which the attributes are presented. We have all been
taught to randomize in this way to minimize order bias. When the data come back, we usually check
to see if there was any order bias in the evaluations of competing products. Often we find that the
order bias is there despite the randomization process.

Order bias is just one of many types of biases that creep into our data despite our best efforts to
minimize bias.
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Another form of bias is a halo effect. For example, we might test a product with a new improved
color system. The rating of the product on the color dimension is improved over its current
formulation. In addition, the new color formulation is rated more favorably for its taste, sweetness
and texture which were not improved. The carry-over effect of the color on the taste, sweetness
and texture attributes represents the halo effect. Why should this occur?

Another example of data bias is when respondents develop specific response patterns. Those who
primarily use the positive end of the scale are “Yea-Sayers.” Those who give predominantly negative
responses are “Nay-Sayers.”

All of these biases are normally treated as relatively minor sources of irritation in the research
process. In fact, they are often simply noted and the analysis continues with the data unchanged.
Sometimes we adjust the data in order to try to overcome the error. This might be done through
weighting or by statistically normalizing the data by converting to “Z" scores.

There are, however, far more troublesome outcomes from the use of current rating techniques. tis
seen in how much error there is in predicting the success of products introduced to the marketplace.
We have all heard that most products taken into the marketplace tend to fail even after extensive
attitudinal and in-market research. This was most dramatically demonstrated a few years ago when
a major manufacturer sued a research supplier for ostensibly predicting greater sales potential for

a new product than it actually achieved in the marketplace.

Look at the distribution of scores.on a typical rating scale for popular products like candy, desserts,
soda and other thirst quenching beverages and snacks. Have you ever noticed how positive the
responses are to almost every concept, product and commercial tested for these products? Very
often these items receive 50% or better top box scores and minimal bottom box responses. If we
take these scores at face value, they imply that the items receiving such favorable scores should
perform extremely well in the marketplace. Yet they often fail when introduced into the marketplace.
Doesn't this raise a question about the validity of these types of measurement procedures?

Perhaps the error is not the fault of any individual or company. It may be due to the rating tools we
use as an industry.

UNDERLYING ASSUMPTIONS OF TYPICAL RATING SCALES

A monadic rating scale is a measurement device. It might be considered analogous to a ruler that
measures distance, or a thermometer that measures temperature. ‘A monadic rating scale is
intended to measure how favorable a person's attitude is toward an object.

These mental and physical measurement devices are superficially analogous. However, the analogy
does not hold much beneath the surface.

Measurements done with physical scales are consistent across many situations and their meanings
are easily understood. For example, a person in New York City can cut a piece of wood one foot
long and another person in California can do the same thing. The two pieces of wood, if placed side
by side, would be basically the same.
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This is possible because there is a clear standard for measuring distances. The National Institute of
Standards and Technology in Washington, D.C. maintains standards for units such as the inch and
pound. Therefore, all measuring devices are built to match these standards. This is what makes it
possible for many different people to have a similar understanding of what an “inch” means. Itis
also why people in many different parts of the world can measure objects to the same length
specifications.

Mental measurements suffer from a lack of such standards. Think about it. When | say that the
coffee that | had this morning was “very good.” Can all of you agree on what | mean by “very good”?
There is no standard in Washington, D.C. or anywhere else telling people when to use the descriptive
phrase “very good” to express their reactions to objects.

What then is the principle underlying the construction of attitudinal scales? | believe that the
predominant mode! goes back to some ideas of the philosopher Plato. Plato suggested that there
are ideals for forms. For example, he looked around and saw many different kinds of tables. He
asked why so many differently shaped objects are called tables. He reasoned that they were all
approximations of an ideal for a table. He believed that this ideal exists on the ideational level and
not at the sensory level. In other words, we can think of the perfect table but never experience it
through our senses.

I believe that we assume that typical monadic rating scales measure how well objects are thought
to approximate the ideal. It is assumed that an object rated “poor” is very distant from the ideal while
one rated "excellent” is very near it.

AN ALTERNATIVE MODEL

| would like to offer an alternative framework in which to understand this rating process. Let's derive
it from a real life experience involving the weather!

Imagine that you are watching the evening news and it's time for the local weather report. The
meteorologist says that it will be ¢old tomorrow. Now, let's see how well we understand what the
meteorologist is saying. | need your assistance. | am going to ask you to choose among three
temperatures: 60 degrees, 40 degrees and 20 degrees. Raise your hand to indicate the temperature
to which the meteorologist is referring. Do you think that when the meteorologist says it is cold the
temperature is 60 degrees? Or do you believe it is 40 degrees? Or do you think it is 20 degrees?
Or, did you decide to not answer?

The meteorologist continues the report by indicating that tomorrow will be the last day of winter. Do
you think the temperature is 60 degrees? 40 degrees? 20 degrees? Didn't answer?

Finally, the meteorologist switches from the local weather to the national scene and indicates that
it is snowing in New York. But, the meteorologist is happy to report that there in Sarasota, Florida,
from where the show is broadcast, it will be bright and sunny.

Now, what do you believe was the cold temperature in Sarasota, Florida to which the meteorologist
was referring? Was it 60 degrees? 40 degrees? or 20 degrees? Or, did you not answer this time?
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| believe there was a shift in your responses. You probably did not select 60 degrees initially.
But, by the end you probably chose 60 degrees.

What made you change your answers? Could it have been the additional information that | gave you
about the time of year and the location which helped you fix an appropriate temperature to the label
of cold?

This example parallels what | believe happens with attitude ratings. That is, the word cold is like the
ratings “excellent,” “good," “fair* or “poor” or any number of other points on attitude scales whether
they use words, humbers or pictures. You can see that the word cold does not have an absolutely,
clearly defined meaning. Its meaning is determined by the context in which itis used. Similarly, the
rating “excellent” does not have an absolute meaning. lts meaning is also relative to the context in
which it is used.

In our weather example, the meteorologist establishes the context.and provides the meaning for
the evaluative term “cold.” Who provides the contextual meaning for the rating “excellent”? Itis the
person par