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DISCRETE CHOICE MODELING (DCM): AN EXCITING MARKETING
RESEARCH SURVEY METHOD FOR EDUCATIONAL RESEARCHERS

Paper presented to American Educational Research Association (Special Interest Group
on Survey Research), April 14, 1998

Doug R. Berdie
Total Research Corporation

Minneapolis, MN

Two years ago, several of us within this SIG were lamenting the lack of cross fertilization
among methodologists within different social science disciplines. We vowed to do what
we could to increase the flow of information about methods being used successfully in
non-educational social science fields that could be exported more fully to educational
research.

This paper is a first step on my part to meet this commitment, and it examines a
research technique that has become more and more important within marketing
research over the past few years. This technique is, "Discrete choice modeling," or
"DCM."

The purpose of the paper is not to delve deeply into the mathematics that underlie DCM.
A body of published information within marketing research journals and other places
meets that need. Rather, the purpose here is to introduce DCM in terms of:

1. The historical issues that have led to the need for DCM;

2. How DCM studies are administered;

3. Results that DCM studies provide;

4. Advantages of DCM; and

5. Limitations of DCM.

Historical Context of DCM

Since the start of social science, researchers have tried to determine the factors that
underlie human behavior, the relative importance of the contributing factors, and the
likelihood that people will act in certain ways given certain opportunities to act.
Marketers care about these issues because predictive knowledge about human behavior
will lead to improved product/service positioning and maximum sales and profitability.
Educational researchers care about these issues because they facilitate the design of
effective educational programs and the administration of cost effective educational
institutions.

Survey researchers, for at least the past 100 years, have asked people to indicate
directly what is most important to them in influencing their behavior, and to indicate how
likely they are to do certain things. For example, students may be asked the following
sort of question:
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Which one of the following is most important in
your decision regarding which college you
will attend?

a. Distance from home
b. Cost of tuition
c. Reputation of school
d. Parents' opinions
e. Whether friends attend

Issues like the one addressed by the above question can be asked about directly in a
variety of ways: (1) "Pick the one most important. . . ."; (2) "Rank the options from 1-5
with. . . ."; (3) "Please rate each of the five options from 1 to 5. . ."; etc.

Students may also be asked to indicate the likelihood of enrolling at various colleges.
One might ask, for example:

How likely are you to enroll at the following schools?

Certain Very Likely Somewhat Likely Not Likely

a. College A
b. College B
c. College C
d. College D

--, -4 -+ -+
-4 -0 -I -4, --- ---

--+ -- ---

And, of course, there are a variety of other ways the above issue could be asked about
directly: "Will you enroll, 'yes' or `no'?"; "On a scale of 1-10 where '1' means you will
'definitely not enroll' and '10' means you will 'definitely enroll,' how likely. . . ?"; etc.

For years, the above "direct" methods of inquiry have come under attack. Some critics
claim that people cannot accurately ascertain the key drivers of their behavior, and that
asking them directly to say what is most important does not yield valid (or, even, reliable
information). These critics espouse the use of "derived measures" to assess what is
important in determining human behavior. Commonly, regression analysis (or other
analytical techniques based on regression-type logic) are advocated whereby the
dependent variable of interest is assessed against a wide variety of independent
variables collected by the survey. For example, in student evaluations of instruction, the
dependent variables might be satisfaction levels (or, performance ratings) of many
attributes of the teacher, and these might be regressed against overall satisfaction with
(or, rating of) the teacher. The conclusion is then drawn that large beta values indicate
key drivers of high satisfaction with teacher.

In fact, an intense debate has raged within marketing research circles about the
proposed merits and demerits of the "stated" (i.e., "direct") and "derived" methods of
assessing importance in customer satisfaction studies.

Similarly, market researchers have known for years that people do not do what they say
they will do with any high degree of reliability. Researchers within the packaged goods
industry often use weights to adjust consumers' statements of what they say they will do
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to more accurately predict what experience has shown consumers most likely will do in
regard to purchasing packaged goods. Such weights as the below are commonplace,
and usually vary based on the empirical database that individual companies maintain:

Stated Behavior Times Weight Equals

"Definitely will buy" .76 Actually buy
"Probably will buy" .28 Actually buy
"Don't know" .08 Actually buy
"Probably won't buy" .03 Actually buy
"Definitely won't buy" .01 Actually buy

In summary, researchers have been sufficiently troubled by people's abilities to reliably
state what drives their behavior and their inability to predict their own behavior that they
have spent much energy trying to "correct" the direct reports that people make via
surveys.

One of characteristic shared by most of the "old" methods is that they ask people to think
of variables one at a time, and to make judgement about them in isolation of other
variables. Most of the decisions humans make are not made in this way. Rather,
people typically assess a variety of options by examining the pros and cons of each and
weighing the relative importance of these pros and cons. In other words, people make
"trade offs," and select the option(s) that provide the best perceived utility.

"Discrete choice modeling" (or, "DCM") is a method that forces people to look at the
combination of relevant variables within each choice option and, with each option fully
defined in terms of the values for those variables, make a choice of options. As such,
DCM provides more reliable and valid results than do its more simple survey relatives
because it more closely resembles the environment in which people actually do make
choices.

How DCM Studies Are Administered

DCM studies are initiated by identifying the options from which people must choose, the
variables that will have an effect on their decision, and the values those variable do (or
can) take. The options are then presented as "market scenarios." An example is shown
below:

College A

Within 50 miles of home
Small, private school
$19,000/year
Friends attend

Scenario

College B

200 miles from home
Large, state university
$6500/year
No friends attend

College C

1400 miles from home
Ivy League school
$28,000/year
No friends attend

The "options" are the colleges with their packaging of variables and values; the variables
are "distance from home," "type of school," "tuition," and "whether friends attend." The

5
3



values are allowed to vary from option to option. In the above example, assume they
represent the actual state of affairs.

A simple DCM study might ask only about the actual states of affairs and, if people only
had the three options listed above and all the relevant decision variables are shown
above, only this one scenario would be needed. However, things are rarely that simple.
If a college wished to determine the factors that drive decisions among all its applicants
(or all those considering the college, or all those who quickly ruled out the college), a
more typical DCM situation would unfold. Such a situation would require many more
scenarios. Each scenario could still have only three options within it, but the number of
colleges shown could increase, and the values for given colleges could be varied (e.g.,
in some options College A might have no friends attending, and in other options the
price of tuition might be variedif such a thing could actually happen in reality).

Obviously, sound preliminary qualitative research is needed to insure that all relevant
variables (along with all realistic values for those variables) have been identified. Once
this work is done, the market options and scenarios are assembled using fractional
factorial designs or random designs so that conclusions can be drawn about all options
even though few, if any, respondents will have been presented with them all. Being sure
that the preliminary qualitative research is done well, and designing the options and
scenarios are the toughest aspects of a DCM implementation.

Market scenarios should not exceed 15 options, and each option should not have more
than 15 variables. These guidelines can be exceeded but to do so adds severe
complexity to an already complicated procedure.

Once the scenarios have been finalized, the number that needs to be shown to each
respondent is determined and the scenarios are randomly assigned to the respondent
base.

Because of the need to show people scenarios, DCM is best accomplished in either an
"in-person" setting or by use of a "phone-mail-phone" methodology (to recruit, mail
scenarios, and conduct interviews). In designs where everyone sees and selects from
all scenarios, sample sizes of 125 are often large enough to provide statistically stable
results. If only a subset of scenarios is shown to each person, the sample size needs to
be larger. (If only 'z' of 'y' scenarios are shown, the sample should be at least '125 x
y/z')

When the interviews are completed, the results are typically analyzed using multinomial
logistic regression models.

Results Produced by DCM

The types of information that DCM produces include the following:

Specific option (of those presented) that is most often chosen, percentage of people
who choose it, rank ordering of other options, percentage of people who choose
each other option;

Relative importance of each variable in driving decisions;
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Optimal configuration of variable values to attract maximum selection;

Effect on selection caused by varying variable valuesnot only effect of given option
but influence on other options as well

In addition to providing predefined outputs, DCM results can be programmed into
computer simulators so that researchers can see the effects of changing whatever
variables they may which to change.

Advantages of DCM

As noted earlier, DCM has one major advantage over traditional methods used to
assess choice and influence: it forces people to confront situations that more closely
resemble the real world, where tradeoffs need to be made. Other choice methods also
exist. The most commonly used is "conjoint analysis" which, in reality, is an umbrella
term under which many types of choice-based research fall. (In fact, some writers have
referred to DCM as "choice-based conjoint analysis.") The advantages of DCM over
"typical" conjoint methods are:

Not all values need be shown for all options. (In many conjoint methods, each option
must, at some time, be shown with all variable valueseven though those values
may make little sense for that option);

DCM allows respondents to reject all options shown ("I would not choose any of
those options"), which further exemplifies the real world nature of DCM;

DCM allows respondents to proportion their selectioni.e., it does not require all or
none choices ("I'd spend 30% of my resources on Option A, and 70% on Option B,"
c-, "For my personal use I'd choose Option D, but for my business use I'd choose
Option B").

Data obtained from DCM can be extrapolated to estimate effects on choice options
that contain variable values not asked about during the actual interviewing.

Limitation of DCM

The major limitation of DCM is that it is extremely difficult to calculate individual utility
scores for each respondent, and the value of such calculations is still questioned. This
means that the results from DCM are not as useful as are some other techniques for
segmentation studies. Also, the complexity noted above in designing such studies, and
the time and cost needed to do so, often prevent the use of DCM even though it may be
the best research method for the situation.

7

5



References

Cohen, Steven H., "Perfect Union." Marketing Research: A Magazine of
Management & Application, Spring, 1997, pp. 12-17.

De Maris, A., Logit Modeling: Practical Applications. Sage (Newbury Park), 1992.

Elrod, T. Louviere, J. J., and K. S. Davey, "An Empirical Comparison of Ratings-Based
and Choice-Based Conjoint Models." Journal of Marketing Research, 29, 1992, 368-
377.

Green, P.E. and V. Srinivasan, "Conjoint Analysis in Marketing: New Developments with
Implications for Research and Practice." Journal of Marketing, 54, October, 1990, 3-
19.

Lazari, A. G. and D. A. Anderson, "Design of Discrete Choice Experiments for Estimating
Both Attribute and Availability Cross Effects." Journal of Marketing Research, 31 (3),
1994, 375-83.

Louviere, J. J. and G. G. Woodworth, "Design and Analysis of Simulated Consumer
Choice or Allocation Experiments: An Approach Based on Aggregate Data." Journal of
Marketing Research, 20, 1983, 350-67.

McFadden, D., "The Choice Theory Approach to Market Research." Marketing
Science, 5, 1986, 275-297.

Struhl, Steven, "Discrete Choice Modeling: Understanding a 'Better Conjoint than
Conjoint'." Quirk's Marketing Research, June/July, 1994, 12-15 and 36-39.

Struhl, Steven, "Discrete Choice Modeling Comes to the PC," Quirk's Marketing
Research, 8 (5), 1994, 36-41.

aeradcm.doc
3/17/98

8 6



U.S. Department of Education
Office of Educational Research and Improvement (OERI)

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

I. DOCUMENT IDENTIFICATION:

Title:
...

-Author(s):

(Specific Document)

Creo--e 440-ce&C47 (C:
TottAeert

TM028348

Corporate Source:

1111k. (Vsetc,0 coat
II. REPRODUCTION RELEASE:

Publication a

Ilk(
e:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom
of the page.

The sample sticker shown below will be
affixed to all Level 1 documents

1

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Check here for Level 1 release, permitting reproduction
and dissemination in microfiche or other ERIC archival

media (e.g., electronic) and paper copy.

The sample sticker shown below will be
affixed to all Level 2A documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE, AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,

HAS BEEN GRANTED BY

2A

\e

Sad

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2A

Check here for Level 2A release, perntttIng reproduction
and dissemination in microfiche and in electronic media

for ERIC archival collection subscribers only

The sample sticker shown below will be
affixed to all Level 2B documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS BEEN GRANTED BY

2B

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 2B

Check here for Level 2B release, permitting
reproduction and dissemination in microfiche only

Documents will be processed as indicated provided reproduction quality permits.
If permission to reproduce Is granted, but no box is checked, documents will be processed at Level 1.

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other serviceagencies

to satisfy information needs of educators in response to discrete inquiries.

Sign.' Signature:

here,-*
please

OrganizationiAddre

501(t CtAIWE° ND- I"A:

Printed A benle
Telephol 2/S icg

E4Aail Address:

FAX:

Date:

(over)



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more
stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address:

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse:
THE UNIVERSITY OF MARYLAND

ERIC CLEARINGHOUSE ON ASSESSMENT AND EVALUATION
1129 SHRIVER LAB, CAMPUS DRIVE

COLLEGE PARK, MD 20742-5701
Attn: Acquisitions

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being
contributed) to:

ERIC Processing and Reference Facility
1100 West Street, 2" Floor

Laurel, Maryland 20707-3598

Telephone: 301-497-4080
Toll Free: 800-799-3742

FAX: 301-953-0263
e-mail: ericfac@ineLed.gov

WWW: http://ericfac.piccard.csc.com

EFF-088 (Rev. 9/97)
PREVIOUS VERSIONS OF THIS FORM ARE OBSOLETE.


